


Cherbical Sc Metallurgical 


A Weekly Tcdiuicnl Newspaper, 

Being 'the Incorporation of 
KlectrochcivicaJ and Metallurgical Industry 
and Iron and Steel Maga/Jne 


Volume XXIIl 

A 

From July 1 to December 31^ 1920 


NKW YORK 


M;(;ra\v-iiill comf.wv. in(j. 


INDEX TO VODUMEfalll 

GENERAL ALPIIABETl^JAL INDEX 


1 

tfi 

44 

•1.5 

to 

H8 

80 

to 

132 

1.3.3 

to 

170 

177 

to 

220 

221 

to 

2H4 

205 

to 

312 

313 

to 

300 

301 

to 

408 

400 

to 

.501 

605 

to 

5.52 

563 

to 

(too 

001 

to 

048 

040 

to. 

712 

713 

to 

700 

701 

to 

HOH 

800 

to 

8.50 

«f»7 

to 

001 

005 

(o 

0.52 

063 

to 

1000 

1001 

to 

1048 

1010 

to 

1000 

1007 

to 

1144 

114.5 

to 

1102 

1103 

to 

1240 

1241 

to 

1280 


A i.i: MINIJ M (Unitinurd: 

-J»Miii ‘80 track* . .A. 718 

-Nrwl r<ir wcirk 8ii J. laOSi 

-Nickf'linir alimiliii|h and Ita alloys^ 

Guillrt and Gatwfb (Sj .119 

-SoldfT for.J*.. $ . 119 

-.Wc-Uliiiff. «»‘yc<. (|j!T P.) . . -. iJifo 

Alumliiiini; Co|i|ii'r Altnya: • 

-Some thf‘urf‘li<*al tiriiicinft'8 of alloy¬ 
ing. Andoraon ... ^. •319 


Amiiiophenol derivatives. Kolshorn. 

(B. P.J .lO-llJ 

i^MMONIA: 


Aootaldeliyde: 

* -From aoelyli'iM*. (K. P.). 263 

-From acetylene, Giiynt. (P.). *301 

-Mfr. ol^a^. P.). 752 

Acfitate l^dlfots Ltd. to make methanol. . 1041 
Aei*tir anhydride; 

-Mfr. of. Dreyfus. (B. P.) . 34 

-Mfr. of. Leach. (B. P.). 35 

•A«*i»tol. a now South African motor fuel.. 044 

-Afetylene, IJan In buiiHon burners. *315 

Ac*in Resisting Materials: 

-Ai'id-uroof alloys. Fink. 472 

-Alloys. Millikeii. (P.). 983 

* -llitiiiuiiiouH ueld proof eoatingi* lor 

<*oncn‘te .. 287 

-Italian alUiy. hiakinctal. (P.) . 847 

Aceoijiituiits Associ.'btion foi*me«l ....... 38 

Arroleiii StabiliziiKf. (B. J*.).340 

Adhesives from oilseeil i*csidiU‘S. i K. I*.).. 2.*}3 

Ad^orptifin by siiic.i. zel. Miller. 1 *1155, 

11 •l::#!». Ill •12.-il. 

All : 

-Curative effci-t of ui'uls m breathc*d. 

von KaplT. iS.). 58.‘i 

-OiHiiifection with o/.oiit*. Wolf. 

tU. P.) . 111^ 

'-8i'|>>iratiou into uxyifoii and nitrog^eii. 

Norton . *511 

* Air lift imiiipiinc. *311 

.4ir Kfbilletuai Co. report . 2.)ti 

Aii've,vor for soila ash. etc. *038 

Ala.->ka. Nein’ Forest Service district. 123.3 

Albc.*rta may rcbUine suiriir-bcet raisinff. . . 12 

ALcoiluL.: 

-Can.'id.'i :iinc*tids ileiiatuiTd alcohol ret;- 

ulations .^... 807 

* -Cuiiadian industrial aleoliul lull. 251 

* -llocii*** modifyiiiff price in France. . . . 802 

-Ihuiatiired alcohol formula. 112 

-BIfvtrolytie prndiietioii from aldehyde. 

P.asi al. Ml. P.) . 200 

-Eiifflish industrial ah'idiol prospects. . 703 

-Kiik'hsh power alcohol n'seareh .... 1128 

-Ethyl akfihol as motor fuel. 430 

•-Indiislri.'il alcohol us motor fuel. 

Tiiiii.son. iN.) . 1232 

-Methyl or wood alcohol: (sin Methanol) 

-Science and industrial alcohol. 

Tunlson . *474 

Alkali-metals. Mfr. of. (B. P.). 1220 

Allen Boners receives Grasse'li Modal ... *784 
Alloys: 

-Alloys of the past and present. Fink. *47t 

-Information Hervn*e. N. it. C. 1271 

-Some theoretical principles of alloy- 

itur. Anderson. *317 

Alpha Chi Sigma: 

-To hold meeting In Chicago. 351 

-News of. 088 

-iljeather factory changes hands.1103 

-Potash deposits. 203 

--Potash production . 3R2 

- Correction . 913 

Alum. Chrome. Mfr. from ferrochrome. 

HiiLtmaii. (P.) . 208 

Alumina. Mfr. of. Morel. .'B. P.). 1270 

Aliiminates, Mfr. of. Kochetto FrAres. 

(B. P.) .#. 340 

Aluminum : 

-Acid- and alkali-resistlng. (B. P.) .. .101 

-Aluminum dust explosion. Price... *015 

-Casting aluminum and its alloys. 

(B. P.) . 35 

-Casting losses in aluminum foundry 

practice. Anderson. (N.) . 708 

-^Fatigue strength of. Gibson. (S.).. 110 

-German industry during and after 

the war. Descrois. (S.). 208 

-Hartlening aluminum and Its alloys. 

(B. P.) . 080 


- -Diffusion of solid fmiiier iii liquid • _j 

iiluininum. Andqdn ... .9 ... *575 _ 

-Mfr. of rich coppATi&minum alloys 

nr hardeners. Andmon ... 

-Foundry methods for lii^t almuiiium : 

copper alloys. Anderson. 

-ExpenmciiU inmufrTof No. 12 alloy. 


Bxpenmciita inmufrTof No. 12 alloy. 

AiKlerst^..1. *883 _ 

Xmtainltdr titanium. May. .).. 088 _ 


-Containltdr titanium. Slay. V.).. 088 

Aluminum: lithium alloys. (B. %.) .T.. . . 1228 
AliiiniiiiiJi chloride, Mfr. of. Fr^-y. (P.) 802 

Aluniiiiiini nitride. Shocld. (P.). . . . ^. 300 

Amkku'An Gkramiu Sut'iETY: * ^ 

-“--Full meeting. Chicago: 

- Program .a. 266 

- Report . 3(10 

-Ceramic Day at Chcniic.al Exposition: 

-Annoiinceinimt. 501 

- Mf*port .• 07."» 

-Spring meeting. 1021, Columbus: 

- Announcement.001 1272 

Amekiuan Chemical Societt: 

-Fall nieefliig. Chicago: 

-■ — Committees . 37 

—— Preliminary program . lOii 

- Special tram service. 351 

- Program . *372 

-- Report. *560 

—Leather Section ri>port. (11.3 

- Fertilizer Division report. (103 

- Rubber Division report . 7.38 

-ISiiel ^yiiipoHium . 702 

-IiifliiKlrl;il K.xeiirHiniis. *83.'i 

Nominations for prcHiilent. P 818 

Aiiierieiin Coke & Chemical Co. St. Louis 

pl.’iiit . 002 

.\MKitirAN Klcc'tkih'hemu’AL Society: 

-Fall meeting«CleveIainJ: 

- Pi-elittiinary aiinount#meiit ....... 3!l 

-PnifR'iini .9 . . . . 500 

- Report .a. •710 

-No oilicial action on dutv free impor¬ 
tations . •■■■ fl'Ii 

-Spring iiieeting, Aiinoiineement . 1131 

.American Klectroiilaters* Society: 

-Rochester meeting.^ Report*. 125 

AMKKirAN ^llNGlNEERING OOU.N’UIL: 

• First mef'ting. Washington 

- Announbement.•.. 5P.3 

-- Report . •1052 

American Fol'ndhtmen's Associ.xtion : 

-Columbus meeting: 

- Preliminary note on exhibits. 12U 

- Tentative program.'»!%} 

- Risport .^. 7(>.i 

American Institute of Qiiemical 
i<LNUlNEKR8 ; ^ 

-Canadian meeting. Report .... f.... * 10 

-Cheniieal exposition meeting. Hepdrt. *004 

-• —Special Joint meeting. Government 

inventions . 817 

-New Orleans meeting: 

-Program . 1038 

-Report .*1108 

American Institute of Fertilizer Chemists. 401 
American Institute of Mining and 
Metallurgical Engineers: 

-^Fall meeting. Lake Superior: 

- Report. 305 

American Iron and Steel Institute: 

-New York meeting. Report. 822 

American Petroleum Institute: 

-Washington meeting: 

■ Announcnmimt. 848 

- Report . 1(»8 • 

-To csihbliHh research department... 1272 

American Society op Mechanical 

JdNGINKERS: ^ 

—^Matcriala Handling Section. 800 

-New York meeting: 

-Program .1087 


.-Action of steam and gases on yields oI 

140 ammoni.a from carbonization of oil 

^ slialcs and coal. Franks. 1110 

I'WO-Anhydivus. Shortage of. 124 

-AphydroU'i Factors contributing to 

shortage of. 212 

•31^ -Column stills for. Thou.*1203 

•676 -**‘'^Aa3Si*is of. (B. P.). *70(1 

- Appar.itus for. L'Air Liquide. 

•017 (B. P.) *5.30 

- Appaiatus for. (B. P.). 209 

- Catabsts for. Duparc and Ufer. 

*.^§2 - Ciaurto process*.* Claudk (S.j.... .30.'> 

,B.S5-lydinn prooess . .S... 945 

^ uon - Nltiiigen; hydrogen mixtures for. 


■ V^iauiiu s s s • 

-ludinn prooess .9... 

- Nltmgen; hydrogen mixtures for. 

linger. (B. P.). 

-use In ammouia-Buda procowa. B. 

A. 8. F. (B. P.). 

Animoniuoi perchlorate, Mfr. of. Given, 

McQuaiil and Long. (P.). 

AMMoxtiUM Sulphate: 

- English Imprnvemouts in mfr. of.... 

-Mfr. of. IB. P.) . 

-Neutral. (B. P.) .. 

-Neutral. (B. P.) .307. 

-Recovery by direct proeess. 

-Reoovery from coke oven gas. Torrey. 


Aii.*icoiiuii CopiHT Mining Co.: 

-^^*poi3 . 13rt 

-.To mfr. fertilizer. 030 

Aniiaal prndiictH industry. Future of. 

Riehardsoii. *481 

Antliraefiie, Purifleatioii from carlxazol. 

.H. P.) . 847 

AiithruiiuinuiiH by eutulytic iixidution. 

Weiss and Dow'ns. (l*.l . 1131 

Aiithraiiuinoiie. Purifleatioii of. (B. P.).. 752 

Aiithraiiiiinonc derivallves. Cashella. 

(B. P.) . 1'’30 

Arttiniiiiiy: 

——Refining with chlorine. Bonnard. 

(B. P.) .1037 

—Iteviseil aluniu* weight. Will;ml. 

• (N.) . B02 

APOtliesin us local aii:i'*.lheUe . 110(J 

ApparnluH stuiuliirdization. indiiHtrial . .. 1233 
Apparatus htiiridards and reagent paekages 801 
Ar«*o Co. v.'irniHh fume reeovery plant... • *771 
Ai*geiitiii:i, Paper pulp iiiilustry in...... 1134 

Armor, Aiial.vHiM of saniph's of luieicnt.. 07i> 

,Arniy General St.'iff may bo ousliil. »i:i 

Arsenic: 

--KfTeet in st<*el. McKinney. 294 

-'I'liro inetiiilie. Jones. *067 

-White: (see Arsenic Trioxide) 


Arsetiii* Compounds. Organic: _ , 

-Mfr. of. Job and Giiinot. (B. P.) 041 

-Mfr. of. Pope. til. JM. .. 761 

— ♦Mfr. of. Mimnleg.it. t ». I*.) . . . ^960 

AiMeiiic trioxide industry In Japan. 1007 

Asbestos: 

-Can Im* fine spun. 10 j 

-Increased demand for high grade. 231 

Asphalt. Dry distillalion of Matita usphal- 

turn. Nicolescu-Otin . 031 

Assooiation of Iron and Steel Electrical 
Engineers: 

-New York meeting. Program. 641 

Association of OITleial Agricultural Chemists: 

-Kepfirt of Washington meeting ..... 1088 

Atmospheric impurities. Determination of. 

Monnett .I *1117, 11 1173 

Atomic and molnoular structure. Models of. 

Foster . *600 

Australia, Pigment deposits in.... • 280 

Automobile exhaust g.afieR, Composition 

of. Pieldner. (N.) . 942 


. „ , Babbitt: (see Bearing metal) 

American Petroleum institute: Haeh Brick Co.. A. Cer. S. visit. §99 

-Washington meeilng: Bacon eracklng process ... 

- Annomicoment. ^848 Bacteriologlenl work. Sugars in. 

- ^To*SSSbllHh * research* *«*le*p*a*rtmeiit .*.' i 1 gakelite used ‘for* airpjani * ^ 

American Society op Mechanical *118 

JdNGiNKERS: ^ Baltimore En^msTS* Club formed • • • •1087 

—^Materials Handling Section. 800 Barber Asphalt Paving Co. plant destroyea 

-New York meeting: ^ . '*y . .■ ; 4 * W ; ojjo 

_Program .1087- Barium carbonate. Mfr. Langwell. (B. P.> 300 

AMERICAN Society pyir Steel Theaters: 4 ^ 

-Fall mooting, Philadelphia: Barium periixldo,* Mfr*. of.’* Fleck. (P-) ■ §47 


- - Program. 400 

- Report . .586, 0.33 

AmericHn Steel & Wire Co., A. Ccr, S. 

visit . 371 

American Steel Treaters* Society: (see 
American Sodnty for Steel Treating) 
American Tar Products Co. sold. 580 

f American Window Glass Co. plant lim- 

provements . L .. 808 

American Writing Paper Co. service biu^u 1272 
AmlAes. Aromatic. Decolorising. (B.^.). 300 


•Illustrated; (P.), (B. P.)—United States and British pattota respectively; (S.)—Synopsis; 
(N.)—Papers read at society meetlnss butinot printed In full. 


Barium puroxldc, Mfr. of. Fleck. (P-) ■ 
Bating. Mechanism of. Wilson. (N.) • • • 

Bauxito industry active . 

Bearing Metal: , .... 

-Compression and hardness of wniie 

metal . 

■ — B earing alloys. 

Beet sugar: (Boo Sugar) 

BBtXHlTM: 

■Chemical company dnvelopmjmts. • - 
-Metallurgical indnstry In. (8.). 



















































































INDSX 


ifi 


287 

1245 

•600 


UKI.UIUM— Continued: 

-8uap iudUBtry, Gonditlcm of. 740 

-StaluB of HTtincial aUli Industry. 600 

Uisltiiiff: 

-Lcatber. Research and production of. 028 

-Subetitutoa for ]eat|it^r used in Ger¬ 
many. llciao ., . . 036 

1 Jen zone: 

-Column stilla for. Than.*1203 

-Determliiatioii of, in motor fueli. 

McCorma(!k. (N.) . 661 

-and equipment for reflnlny 

bonzeno hydrocarbons. Thau.*1065 

IJelniriu from beet suyar molasses. 423 

Hiukmetul. Tedcseo. (P.) . 8^7 

MlBUOaRAPHIKS: 

-Arsonio. 050 

-[Joilinir points of sodtunt elilurido so¬ 
lutions .- 574 

-Diatomaccous earth. Goodwin.1155 

-Gasolino crackiniT processesj Patents 

on. Oil 

-Glues and yelatlnes.- 201 

I'.iolofry. Chemistry in. T^owenhart. (N.) 558 

Kirinliigrham Glass Mfa. Co. 353 

Ihshop. Joaciuim. Platinum worker. Hart.. lipo 
ItiKmuth oxide, Mir. of. Darllnr. (P.). . 8fV2 
[Jituminous add-proof coatings for con¬ 
crete surfaces . 

liitumliioiiB sand defioslts. Allmbasea.... 

Kill lor. Mercury. Emmet. (N.). 

Holler installation. French producer gas- 

6red. Bartlett .*1033 

Boiler -plant efficiencies in English ehemlcal 

works. Brownlie . 030 

Bnllitig points of salt solutions. Badger 

and Baker. *660 

Book reviews.161^ 213, 2.57. 307, 

3.55. 402. 644. 503. 641. 706. 04.5, 

003, 1012. 1137, 1186. 1273 
iitioK Reviews: 

-Alderson, Victor C. The Oil-Shale In¬ 
dustry . 503 

-- ••"Allen. Handbook of Ore Dressing ... 016 

-ll;iker. New Industrial Unn'st. 1130 

-Blaek iuid Conant. Praetlcal chem¬ 
istry . 307 

-Coggcahall. The Modern Elcctroplater 1180 

-Falk. Chemical Rcaetions. 1042 

—Friend. A Text Bdok of Inorganic 

Chemistry. 705 

-‘Hale. The Manufacture of Chemicals 

by Electrolysis . 70.5 

~ --Tlamllton. Manual of Cyanldation.. 0-15 

-llatschek. Laboratory Manual of Ele¬ 
mentary Colloid Chemistry. 016 

-Logan. Kaolin of Indiana . 1138 

-Lyons. Vraetlcnl Standardization by 

Chemical Assay of Organic Dnigs 

and Galenicals. 70.5 

—Mws. Tho Organization of Industrial 

Seientifle ll«»seareh .. 641 

-Oberg .and James. Iron ntid Steel.. 35.5 

-Pearson. Selling Your Services._1043 

-Qiilnan and Maennb, Prellmin.ary 

Studies for n. M. Factory, Gretna, 
and Study for an Installation of 

Phosgene Manufacture . 1274 

-Rli'kaial. Technical Writing . 257 

■ Rofleiili.auser, Sehoenwa and Vnm 
Baiir. Electric Furnaces in the 

Iron and Steel Industry ^. 160 

"Hogers. Industrial ChemlMry. 1273 

-Sloan. Advertising the Technical 

Product . 003 

-Sodtly. Science and Life. 646 

- /---Spr'ag. Non-Teehnical Chats on , 

Iron and Steel and Their Aiiplleu- 

tion to Modern Industry. 

-Tead and Metcalf. Personnel Admin- 

isfration; Its Principles and Prae. 

tice. 

-Thomas. Surveying. 

-W4*ed. The Minos Handbook. 

-Wells and Fogg. The Manufacture 

of Sulphuric Acid in the United 

States. 1130 

-White. Gas and Fuel Analysis. 1138 

-White and Vick. Water Powers of 

British Columbia. 403 

-Williams. What's on the Worker's 

Mind? . 1137 

Horax in fertilizers. Breekeoridge. (N.). 003 

Bomeol. Mfr. of. (B. P.) . 847 

Boss. Who is your?. 832 

Boston University, Havana branch. 30 

Brain, Chemistry of. West. 146 

liKAss: ** 

-Brass foundry fluxes. Hill, Thomas 

and Vlcz. (N.) .* 707 

—•—Electric fumaeo mfr.. Status of. 083 

-Elcctrodepositlon from cyanide solu¬ 
tions. Ferguson and Sturdevant. 

IN.) .. 723 

-Keelaimilig brass foundry refuse. 

Wolf and Alderson. (N.) . *767 

Brazil, Sugar industry in. 887 

Bridge River Power Co.. Lid. 70. 

Bi4dg«tt>ort Chapter. A, S. M. E.: 

■ ■■ October mooting. Lead. 042 % 

Brine. Purlflcatlon for electrolysis. Wheeler. 

tP.) . 801 

UKlQUBTTlNa : 

• ■■■ F ine ores. Hills and Wheelw. (BP.) 35 

-^Low-grade coal in Winnipeg. 241 

-Oklahoma coal. Davis. 101 

-Smokeless fuel briquets. Curtis.... *400 

Brinell test. Use of etched -baHs In. G30 

British Chemical Industry.33, 181, 

. ^ 364, 062. 800, 1100 

British Columbia: 

-Tn develop iron deposits. 820 

-Coast Kangs Stool. Xtd.. incorporated. 1000 

-Turpentine and rosin industry In.... 338 


213 


ills 

.545 

257 


351 

703 

840 

113.5 

127 

U43 

808 

810 

3:>i 

1040 

4 

1M 
HO.-i 
210 

001 

800 

105 

213 

100 


500 

301 

528 

700 

*984 

12 

008 

3.51 

70.5 


BritiMh Cotta .'-Growing Best^rch Associa¬ 
tion report .. 041 
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—Speculations on sub-atomic energy. 858 
—State ownerahip of radium In Mew 
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—:—Steel industry functions well during 

the flyst half of 1020 . 01 

Steel production and processes .... 703 

— Steel Treaters, bon voyage 1 . 556 
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—Strikes, ammonia ai^ food supplies. 45 
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—Sutier-power and chemistry . 46 

—4—Supreme Cofirt declares hydrogena¬ 
tion patents invalid*. 1145 
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bill. 1241 
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—Who Is a chemist? . ... ?.i 714 
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_engineer. Training of. Moul¬ 
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-Education M tho engineer. Woodward. 020 
—Education of research chemist. Hose. 

IN.). 564 
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lug Praetlco. Haslam. 605 

-^Putting responsibility on student. 

Richards.\. 1115 
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CrosHley. (M.) . 505 
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Mills .% ... 1008 
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-Present status in American metal 
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lins. iN.)..*- 636 
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— Greaves-Btchells installation. Moore. *825 
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naciw. (N.). 706 
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Wild. *690 
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tional voltage. (B.P.) . 041 
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-Heat losses through. 'Wolfe and de 

Wysocki. (N.). 710 
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ards. (N.) O. 721 
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h (see under Chlorine) 

iBmmet mercury boiler. *500 
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gelatine on. Holms. (N.). 562 
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—Furnaces for. Armstrong. (N.)... 1134 

-^Furnace for burning. Rodehouse. 

(N.) . 1134 

-Mfr. of. Mnslol. (BJP.). 587 
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-^Relative action of adds on. (S^).. 685 

-Sheet steel. Classification of. Daniel¬ 
son. (N.) . 676 
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siou. Mardick. 
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■' Coated. Development of. 487 
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Ltd. (B.P.). 587 

Famous Players-Lasky Corp. laboratories. 

Chapman . *07 

Fanst€>el i^roducts Co.. A. C. 8. visit. *837 

Faraday’s law at the cathode. Richards. 

(N.) . 722 

Fats: (see Oils and Fats) 

Fatty Acids: 

-^From paraffine. Schmidt. (B.P.)... 639 

-^From unsaturatod hydrocarbons. 

Strache. (B. P.) . 1220 

-Saturating. Persapol Oes. (BF.) .. 308 

Federal Power Commission. Organisation 

of. 212 

-Engineering Council offers sendees to 543 

Federal Trade Commission, Citations by 

.366. 700 
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Sociktibb : 

-Englnering Council endorses.,. 30 

-Progress In. 128 
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-^A. I. M. E. Joins. — 

Felt-cle.^mng devioo for pa|N*r machines. 

Woodstock. (N.) . 

Fcrmontatlon . 
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Ferro-alloys: 

-Doearburixlng. (B.P.). 640 

-Discussion of. 471 

-Electric furnace mfr.. Status of. 082 
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Johnson. (P.) . 802 

-Mfr. of. KrujlJiJ^ <B- .. 1*20 
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Ferromanganese. 


blast furnace. 


Johnson. (P.)'. 847 


*T11ustratcd; (P.), (B. P.)—United States and British patents respectively: (S.)—Synopsis: 
(K.)—papers read at society meetings but not printed In full. 















































































































































VI 


INDEX 


Ciibon-frec. Mfr/ln hlKh-fro- 
queiif'y i>diii*tlon luriiove. Wllsoff. *261 
Ferro-tuncr«trn-a iromium. Sulman and 

Ballaiitii|>. (BP.). 34 

Fkhtimkkks : 

-Analytical method^ (K.) - • • • • • •; 33? 

-Effoct of borax In. sTnicltenridffu. (N.) H(i;i 

-of cyanamide in. Uarirer. (N.) 00:i 

- Comment. Prankn ✓..... 1102 

-Ii\Tiili*«*p iiidUBtry and chemistry. ^ 

MacDowell. (».) . 604 

-Fertiliser Imiiorts large ........... 802 

——'Fiirtilixer legislation. Proulx. (N.). OUJ 

-Mfrs. seek Government aid to relieve 

car .shortage, i * 

-^Neutral ammonium citrate ^solution 

analysis, Robinson. (R.) •••••• 108H 

—-'Nitrogenous phosphatle fertiliser. 

<B. P.) . 1133 
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•Illustrated; (P.). (B. P.)—^United States and British patents respoctlvely; (8.)—Synopsis; 
(N.)—Papers read at society meetings but not printed in full. 
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- — ■ Detection of .nickel in steel. Dan- 

heiser. 770 

Hiyh-speed stedl. Ward. 28 

NToalon: (see Metal Protection and 
Corrosion.) 

-D efeeta; 

— Arlslny durinr fabrication. Wilson *1200 

— — Cure of Oakes by proper heat- 

treatment. Crouse. *320 

- Iritercjystalllne fracture in mild 

steel. Rosenhain and Hansen. (8‘.) 1228 
- Oiifrinatlny in inyot. Wilson.*1161 

— Ralls. Shattered aonea in. Howard. 816 

■ - Testa for defects in spiiny st^. • 204 

■ ■■ E ffect of Various Elements: 

— Effect of arsenic in atedl. Mc¬ 
Kinney . 204 

- Manyaneae. affects life of inyot 

molds. Grosclaude. (8.). *881 

— - ■ Nitroyen In stool and erosion of 

yuns. Wheeler, rN.). 866 

- - Nitroyen on steel. Kniyht and 

Nortbrup .*1107 

■ ■ - ■ Phosphorus distribution between 

Aci and Ack. Whltely. (8 .).... *086 
——Foundry Praetlce: 

- Castinys for marhlne-tool builders. 

Shnrwln and Kelly. (N). 766 

— Cupola practice. Moldenke. (N.) 706 

■ ■ ■ ■ Heat treatment of steel castinys. 

(N.). *700 

— Influence of manyaneae on life of 

steel inyot molds. Grosclaude. 

(8.) . *801 

' Reflnlny hlyh-sulphur iron under 
carbide slay in electric furnace. 

ElUott. (N.). 706 

- Relation of die-castlny to foundry 

A . practice. Pack. (N.). 708 

■ Steel caatlnys. Practical notes oir 

dosiyn and treatment of. Preston *620 

— Blast-furnace hearth. Matheslus*.. *867 

■ Kli*ctrlc furnaces for heat treatiny. 

Keeney . 082 

— Hardeniny furnaco. Yates. (B.P.) *687 

— Open-hearth furnace construction. 

Lambot. (BJ».). *268 


Armor. Analysis of samples of 

anciont . 

Blades for power shears. Portoous. 

'spHnW * for ' heavy* *duty. 

I4ynch. (N.). 

Indian iron and steel industry. 

Perin. (N.). 

Peace-time uses of war-time lessons. 

Larkin, m.). 

Steel wlsards, past and present. 

Sauveur . 

[eat Treatment: 


IRDN AND SWDBk—CofiHnuld: ^ 

— • Hardeniny tractor worms. McCloud, 

(N.) .. a. 660 

- Hardeniny with aniline dyea. 

Kaiser. CB.P.) .. . 706 

—— Heat-treatiny smalP^ alloy steel 

parts. Gilman. (M.) ........... 606 

- Heat-treatment of chro^uin-ni^l 

spindles. Smith and Olcott. <K.) *600 

- Hoak treatment of steel castinys. 

(N.) . •766 

- Need of study of ohanyes in struc- 

ture of hardened steel upon tern- 

— Of*^i%-Ghromi^‘' stwi. 'Fnmdh 

and Y ft"*a n«*bll. -. *13 

— Quenchiiiy mediums. Hillman. <N.) 667 

■ ■■■ - Rdatlon of hiyh-temperature treat- 

^ ment of hin-speed steel to sec- 

ondarve hardeniny and red bard- 
ness. Seott. (£)... . 701 

■ — I nyotst e * . , * 

- Castlny and.moldiny steel inyots. 

_ Galhmann.WN.). 367 

-CrJa™ntat>l». 'aioUttl........ 

- f Dcfer.t8^ Ap^lnaUny in 

Wilttflf TfT.*1161 

- Steel Alls from sink-head and ordl- 

- .Comment. Gathmaiin .....,v-l H®® 

— Zoims • of wcaknass in solidifled 

• inyota. Altchiaoflk.280 
—.Metalloi^phy: (see also Heat Treat- 

- Dcepietchiny experiment# on 

steel rails. Comstock..........*1081 

— Electrometric method for detectiny 


scyreyation. Mahlit. (N.)... 661 _i 

- MetallofTBp^ of m-fu^ s^l. J 

Rawdon. Groesbeck and Jordan. *777 _ 

- Phosphorus^ •oBA - 

Aci and ACfe. Whitely. (8.).*... •986 -J 

- Pro-eutectoid ferrite, Clayton. (N.) 367 » 

- Scyreyation in bars for Bted tub- 

toy. Newell...... *746 

—— Studies of macrostructure of cast Lbat 

steel. Allison and Rock...^. *383 _ 

■ — Surtace changes of carbon steSls __ 

heated in vacuo. Hemingway and _ 

and Ensminser. (N.).. ■.. i; • i _ 

-^Physical Properties: (see also Heat _ 

Treatment.) ^ ^ — ] 

■ - Elastic development of steel. Wood- - i 

ward. Comril . ...... 226 

— Hardness test. Prise offered fo^ .. 642 _ i 

- Heat content of electric^ furnace _ ^ 

• steel. Kuhlmonn and Spillman. _ 


Japan: , i 

—Aluminum trade of ... .f.^718 

-^Anraic trioxide industry w.. 1007 

—s-Crude camphor export allftments dis- 
* * continued ..%. 

-^Vegetable oiPMlustiy in . 100 

Jatianniny process. sJonsen. (B. P.).. 1270 
Jefferles-Norton liquefaction system-.*617 

Kaolins. Elutriation tests on American. 

§chnrecht. (8.) . 207 

Kauri yum industry in New Zealand.... 1107 
KUns. Dressier tunnel.78. 600. *887 


Labor. Conservation of. Wallace. (N.). 1064 
Laboratories: _ ^ , 

-Coal-mininy laboratory. Carnegie In- 

stttute.. 1®®® 

-^Industrial reyoareh laboratories in 

America... 126 

-Novel laboratory for Industrial re¬ 
search. (Dorr Co.).#..*406 

Ladles, Steel. R^airlny lips and bottoms 

of.*1226 

Lake Supcaroir miUlny and smelting prae- 

Lakes. llfr.* of.' * *LaiioB* *' ’(BP*)*.*!!.'!!! 108T 

Lard compounds. Research on.446, 484 

Latent heat data needed . 446 

Leaching chloridlaed lead-silver ores. 

(B. P.) . 266 

Lkad: 

-^Desinklny process. Harris. (B.P.). 686 

——Extraction from complex sulphide ores. 

Amalgamated Zinc. Ltd. OP.)-- 761 

-Extraction from ores. Elmore. (P.) 708 

-Plating from sodium hydroxide baths. 

MatWs. (N.). 724 

Lead poisoning. Susceptibility of women • 

to. 663 


Absorption of carbon and sulpbur 
^en annealing with coal. Gale. 

Animailny'electroiytie iron*.' ^nniot. 

Cementation* * inixtura.* * *' Lutton- 

sChlayer. (BP.).. 

Cen^t^on process. Jadiiro. 

Commercial *hdat* 'tnatmenta * 'to 
alloy ateela fbr atructural pur- 

posea. Miller... 

Cyanide hardening due to nitrogen. 

Drophy and Letter. (N.). 

Drawing in saltpeter. Hillman.... 
Effect of heat treatment on fatigue 
strength of carbon spring steel. 

• V • • w. 

Electric furnaces for. Keen^.... 
Electrical heat-treatment of stedl. 

MacDonald. (N.). 

Hardening furnace. Tates. (B.P.).. 


— Physical properties of n^-fusod 

steel. Rawdon. Groesbeck and 
Jordan .f. *877 

— Static notc^od-bar tMting machine.* 1180 

-- Steel rolls Ikom sink-Beod and ordi- 

*.ry rm. ‘"f ^ .1017 

Comment. Gathmami. 1106 

■ - Ugo of etched balls in Brinell teat 630 
—Pro Asses: 

BesBemcr. Acid: 

— The Add bessemer process. Me- 

Caffery ..T.. 103 

- Electric pig: . ^ 

- Elwtrlc smeltlny of iron ore 

vdth coke. Stiy .. .a........ 20 

— Electric smeltiny steel plant In 

in Sao Paulo. ^306 

- Mfr. of. Greenwood. (P.) ..... *120 

- Ply iron from pyrites dnders in 

electric furnace. Gu4dras. (S.) 705 

0— Present status. Keeney. 980 

= “'S2ri5S'ilfr.ol.8todr.(BJ».) 768 

- Present status of. Keeney. 081 

- Reflnlny stool inHcroult furnace. 

. Bulley. (P.). 750 

—— Open hearth. Add: 

— Balanced reactions in steel mfr. _ 

McCanco. 310 

■ Deoxidisers for steel manufac¬ 
ture. Cain. 870 

— Reduction of silicon in. Taneske 

and Wood. (8.). 76 

—- Steel from scrap. Jarvis. (B.P.) SOO 

- Open hearth, Basic: 

— Basic open-hearth process. Toy. 

(N.) . 822 

- Use of biyh-manyanese Iron in. 

Wheaton. (N.). 823 

—-Special Steels! 

- - Alloy steels for automobiles. 

Abbott. (N.). 824 

— Alloy steel. Highly resistant. John¬ 

son. (N.). 668 

—• Automobile steels, British research 

on. Dickenson. (8.).*1208 

— Chromium steel. Heat-treatment of. 

French and Yamaucht. *13 

— Comparative efilcloncy of combina¬ 

tions 66 alloys In steel. Cutter. 

(N.) 630 

- Copper steel. Corrosion resistance 

otr Buck. (N.). 824 

— High 8p<^ tool steel. Cooperi (P.) 688 

— Nickel - chromium. Hardeniny. 

(B P) 308 

— Stainies's steel' arilcies! * Mfr.' *of. 

Marble. *(N.). 667 

— Stainless steel. Heat treatment of. 

French and Yamauchi. *13 

Isopropyl alcohol from petroleum. Ellis. 

, (N.) 1230 

Italy: 

—New hydro-electric plants in... 62R 

-W ater power. Importance of. .i. 211 


Lbatiirr : 

-^Alsatian factory changes hands .... 1103 

-^Artifldal: 

- And coated fahrica .487 

- Mfr. of. Millar. (BPJ. 340 

- Mfr. of. Zlynona. (BP.). *350 

— Recent patents on. 488 

—Determination of HC1 and chlorides 

in. Thomas and Frieden. (N.)... 616 

-^From rabbit skins. 068 

-Glased kid leather. Blats. (N.)... 1086 

-^Leathf-r indusUv. Wilson . *457 

— -—Leather wastii for heels in Germany. 801 

-^Llxard-skin industry in India.1074 

-^Relation of animal products Industry 

to .: 488 

—Tanning: (boo Tanning) 

—r-Use in organs and player iffanoa .... 303 

-Use of dyes in leather. Roberts. 

(N.) 816 

lAather Section. A. C. 8.. Meeting.... 613 

tiecithln, Mfr. of. Baumann and Gross- 

• fcld. (BP.) . 041 

Legal notes. Judgment aflirmed against * 

chemical companlqy .. 211 

-^Leyal notes, when a workman over- 

does himself. Sherlock. 117 

1-eyaI notes-.*)9. 80. 204. 242. 280) 

327. 375. 520. 7^7. 8.14. 88&. 020. 

085. 1030, 1076,*^!1*20. 1177. 1222. 1260 
LEGAL NOTES: By Wellington Gustln. 

-Agreement with promoters not the 

contract of the corporaUon subs^ 

fluently organised. 38 

-Bills of lading construed in light of 

_ contemplated adventure.1224 

-Buyer and seller held in default 

where shipment Is prevented by 

embargo. 788 

—Chemleal company liable for deaths 

of boys bathiny in poisonous pool 1223 i 

-Claim of noxious ammonia and in- 

suifleient content not allowed by 

court . 1130 

-Company has right to replace old 

system to preserve investments.. 1031 

-Compensation for death hastened by 

uggrrivalloti of dlseaso duo to ex¬ 
plosion . 520 

-Contract where “Ton** means 2.000 

lb.—Rule may be changed by agree¬ 
ment or custom. 376 

——-Corporation may not replevin formu¬ 
las and stock. 842 

-Correspondence and telegrams held to 

constitute a valid contract. 00 

-Court holds Invention by employee 

not within bis contract assigning idl 

invention rights . 370 

-Decision on patents of Cottrell a^ 

Spee4. 337 

-Decree against Ck>ntlnental Sugar 

Co. modlfled—Bypiroduct plant is 

abandoned .. 385 

-Debtor’s check not payment until 

cheek is paid. 204 

-Delivery delay excused by mandatory 

order from Oovemment where eon- 

% tract so stipulates. 60 

-Directors held liable for pojdng un¬ 
warranted dividends. 1177 

-Kstabli^lng the market valuo of a 

product—^Tho damages to a pur¬ 
chaser for resale. 204 

-Fertilizer manufaeturers should watch 

thdr sales contracts. 1120 

-^Fraiiflulcnt representations do not 

make fertilizer fraudulent under 
statute. 085 


*Illaitrated; (P.), (B. P.)—^United States and British patents respectively; (S.)—Synopsis; 
(N.)—Papers read at society meetings but not printed in full 
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KmsAh Notkk— Voniinucd: 

-Hnir-linf crC <!kH on iiupol hteel not 

breach of'warranty araitint M^rioua 

surface €le^*ta.-J 

-^IIow a loos^-drswn contract caused 

loss to vltf 1 manufacturer. 

- ->—Indorsement check insufficient to 

dischariw .whole claim in dispute . 

-^Injury to emiiloyce frjip fumes in 

fac'tory . 1 

-^Liability fui* loss in shipment duo to 

leakage. ] 

:-Iiogan patent for ere' noting ap¬ 
paratus held not infringed. 1 

-^Loss III sliipment of menthol acetate 

depends on duty to unload under 

contract . 

-Meaning of c.i.f. as distinguished from 

f.o.b.^Rules governing such con¬ 
tracts of shipment. 

-JNuvcl method tor calculating damagoa 

by Jury—^Frioi* agnteineiit vlUates 

Buch verdict. 

-Obligatlotis upon agreement to but- 

render contract of c^^iluslve right 

to handle product. 

-Option in a chemical contract must 

be exercised within a reasonable 

lime. 1 

-Oral adr^mdtilM excluded when writ- 

ien contract is neither uncertain 

nor ambiguous.. 

-~.->^msteln prot'csa of chlorinating 
water upheld in Federal Court.... 1 
—^Palmer Potash Produeta Co.-Ne- 
braaka Potash Works Co. con- 

—'be optM'aUsl not to ibtw* 
fere with health of neighboring 

rasktents. 3 

-Purchaser should use good faith in 

making resale, of goods not up to 

specifications.. 

-Recovery of salary and expenses not 

bar to action for damagea.. 

--Seller must prove product possess^ 

duality desired where such ia 

known to him.. — 

-Seymour Mfg. Co. obtains ^ large 

Judgment—Agreement not in re¬ 
straint of trade . 

--Some pitfalls of scaling. , 

-Strike provision in sales contract.... 1 

-When a suit to which an alien la 

party cannot lie removi’d from state 

to federal eourl ..•.•%•••• , 

^—When broker earns his commission.. 1 
Where buyer may not enforce contract 

for dellveriee....... 

-Where trade custom becomes part of 

contract... 

-Widow may not recover where em¬ 
ployee aasumivl risk of his employ- 

j<i*mon byprodiiiSs* uliliVed' . 

Mberty &11. Mending the. Seyt. 

Lignite: 

——Carbonisation of. Stansfleld. (N.). 
_~- 4 ;arbonlsation research plant in North 

Di^ta. 

i —Pulverised, Aa fuel in AustraUa .... 

Limb: 

—Chemical lime burning. Meade. (N.) 
.—Manufacture tot ehemical and metal¬ 
lurgical purposes. Meade.^ | 

m 

-^Properties and uses of. (S.) .... 

Linen fiibri& Resistance to weather and 
ultraviolet rm. yiwnsm. (S.).. 
iJnoleum. Mfr. of. Phenoleum Gee. 

(B.P.) .' 

Linoleum scrap. Working up. Sehols. 

(BP.l . 

Liquids Flammable. Unloading tank cars 

of. 

Lli^ds, Weir measurement of. Chase..*; 

W. KrM. (NJ -... 

-Mfr. from sine sulphide. Clorc and 

rxiulslona. Resources of. Alexander. (N.) 
LoulalBna Section. A. C. S.: 

-October meeting. Vinegar. 

-November meeting .... 

Lubricatln^^^rtl^^from^blUminoug schiata 

Lubricating oils oonUining graphite!*.!! 


Magnesite. BsA^lpa of Return oxide 

from ookined. Dmhok. 62S 

Magnealto rsfroetorles. «ke .......... 1148 

Magnoolum arsenate. Mfr. of. Barstow. 

(P.) . 890 

Magnesium compounds. Purifying. Dol- ___ 

bear. (P.l . 798 

Magnesium hypochlorite. Basic. Xeressty. 

(B.P.) . 898 

US? 

MangonM dioxide depoloriser. Chapin. 

(P.) . 808 

Manganese ore depMits In 869 

:l|hnufaictureni' rstalogs... .ITO, 880, im. 

818. 599.^8. 712. 700. 904. 962 

•niostrated; (P.). (B. 

(N.)- 


Muiiulaoturing Cherfiiets Association: 

-Activities of ........ 80 

-Executive committee meeting. July.. 169 

Margarines, Research on....(.440, 484 

Maritime Chemlats Aasociatloii meeting.. 863 
Markets. Current ......40, 86 . 187, 170. 

814. 850. :107. 366, 403. 645. 594. 

043. 700. 755. 803. 851. 808, 947. 
not. 1043. 1091. 1130. 1186. 1834. 1275 
MaHsachUHetts Institute of Tecbuology 
8 cliool of Chemical Enirineering 
Practice. Ilaalam. 006 


National Exposition of Cubmwal. Ikmouv- 
TRiKs— Continued: 

—-^e^^lvo Ust of exhibitoro. ^13- 

— 8^MgEts%^87 ejoKMEtibn*!!!!!. ^SSS 

- - Fuel economy aympoalum.*068 

— Industrial mana ges a e nt and nmte^ 

rials handling . 008 

- Chemical engineering symposium- . *004 

—— Ceramic day . 075 


Mathematical speculations. Infiluence on 4 .. 


Mathematical speculations. Influence on 
progress of chemiVt^. Le Chateller. 

(8.) .•. 4,17 

Matita asphaktum. Dty < dlatlllatlon of. 

Nicolescu-Otln . 03(L ---- mb 

Meat pnKlucts. pfe&^atioii «✓!.!!!!!!! ^ *^'*‘*“ ^'watorioa. Boorganlso- 

luiial^- New BSSwl&’€M'AiK'p;c^ 802 

.Mccinias. Comiiig.' wid Evm ts. • • ^ J5S“JS**2£e- dkbbton 

1.18, 170. 880. 203.”a8. 300, 408. dbvelop- 

.-•.18. 300. 048. 718, TWli! G08, 860. * W ’« .*. 

004. 058. 1000. 1048. 1090.*^ 1144. New Hj?vffLSgcgg«;jd- ^ 

.j 1108. 1340. 188<t Iberia salt mines.!!!.II 1801 

Mktai. 1*kote(;tiox anp Oorkosion: New Jersey Chemical OoclaCy: 

-CopiNtr Htet«l. Corrosion resistance of. -jHjnn®* noting JM 

Buck. (N.) jA. 824 alcohol 1880 

-Corrosion of irotfand steel. Rh^hard- Ni*w Jenwy Clay Workm Association: 

son. (N.) . 50 -Trenton meeting. Report. 78 

-Corrosion previ'iitlou in petroleum re-* New York Hcc'tloii. A C. S : 

flniiig vapor systems. Mathews and -Special Joint meeting. Government 

Cn>sl>y . 1183 ^ inventions .. 817 

.... -Exficrlmejita on corrosion of iron and -meetm . 894 

svwl. Klchardson. *24.1 =: -Novengier meeting ..1039 

-Influence of Cii. Mn and Cr on cor- New York Sc<>tion. A. E. S.: 


——And National Academy of 8 clenoea to _ 

4,17 * have new home. BAS' 

-Research information burestt .1940 

03(L Nebraska potash industry. Present status 

••••••••••••aao*a«aooooo«eo 078 


Cominir. and Evoi ta... .44. 88 . 

1.18. 170. 880, 203.na8. 300. 408. 

.-1.18. 300. 348. 718. 7«0. £58. 860. 

004. 052. 1000, 1048. 1000. 1144. 

1108. 1840. 188<» 

Mktai. 1*kote(;tiox anp Oorkosxox: 

-CopiMtr Htet«l. Corrosion ro&tance of. 

Buck. (N.) V. 624 

-Corrosion of iron and steel. Bic'hard- 

son. (N.) . 50 

-Corrosion previ'iitlou in petroleum re-* 

flning vapor systems. Mathews and 
Cn>sl>y . 1133 


-Influence of Cii. Mn and Cr on cor- 

roMiou of their iron aUoya. Btdmvd- 

son. <N.>. 724 

-Oxygen the prime factor in corrosion. 

Ktcliardson. 83 

-Solution of metalB in scidA Bicli^ 

^ ardson. (N.) . 725 

Mf»tals, Failuro under internal or pro¬ 
longed stress, Faraday Oodety to 

hold syiMoslum on. 800 

Methane from CO and H. (B. P.).1132 

Mctthanol; 

-Causes death of nine men at Edge- 

wood Arsenal ... 639 


-Special Joint meeting. Government 

inventions . 817 

New Orleans sugar machinery foundry. 

Rtanley. *014 

New SSealand. ProhUdta exportation of 

adulterated kauri gum. 884 

-Sugar situation in. 261 

Niagara Falls Section. A. E. 8 .: 

-^Novemher Joint meeting . 

Nickel-cobalt alloy. Ductile. Fink. (P.) 749 

Nickel oxide. Bocovery inm scrap. (B.P.) 897 

Nickel-plating solutions. Use of hydro¬ 
fluoric acid in. (N.). 186 


-Methanol plant tor British'Columbia' 1041 Nickel wire resistois for electric furnaces. 
-Mfr. from cellulose material. Clas- FUxGerald and Moyer. (N.).... 


FitxGerald and Moyer. 


(3.P.) . 037 Nitration of hyckocarbons. Hough, Savage 


Methyl alcohol: (see Methanol) 


and Van Mario. *660 


Metliylamines from beet sugar molasses.. 423 Nitrocellulose, Mfr. and uses of. Schlatter. 


Mexieo, Cleaning up—With soap. Bbycc. 180 (K.) . 501 

Mexico City trade conference. 1878 -Cbrreetlon . 704 

Mica industiy lir^lni^. 900 Nitrogen in steel. Wheeler. (N.). 300 


Mica industiy lir^lni^. 900 Nitrogen in steel. Wheeler. (N.). 

Michigan. Unlv. of. Evaporator experiment ■MTa.f.rtnwitf Tr»v . 

station at. Badger and Shepard... *150 NITROGEN FIXATION : 

Microscope Industry, In suppert of Amerlr ■ ■ — British nitrogen production plans. 

ean. .Hawo_...r... 823 Hamer . 22 

Midvah) Steel A Ordnance Co. repprt... 863 -^Determination of nitrogen oxides in 

Milk, Electrical sterillaatlon ol. 28' processes for. Taylor.1112 

Milk plants in Was^gton ..... 85.1 -^Fixation in soil by inoculation. Bmsr- 

Milling industry. Chonucal problems In.. 1005 son. 000 

Milwaukee S^inn. A. C. Sl: -^Haber method. Comment. Tucker... 48 

-^Intersj^ional meeting with Chicago -Nitrogen Corporation Mil to bo pushed 1233 

**«i*®“i_ ^ -Operation of Government nitrate 

-Announcement. 092 plants urged. 808 

. .... 

j -i" ” 18* Kltrofim peDtoxld., TbniDiU dwompMi- 


-^Foileral Tr^ ^miaa^ hearings tlon of. Dimiela. (N.)’7:.. T... 608 

r . ««iiA Non-ferroua metal market.40, 82 

*****®“.y Northweatom Terra Cotta Co., A. CSr. 

ase appeaiea.r... 688 a wiai* riva 

"s'iisL.'** “"•“"p* »»«»«““«■,,.» —A. <j._8. Wt’;::::::::::::::::::-aw 

a a mMr .!?.• SW 

*** Note on'FrnaiA‘imhuiriw'"1!#66 
mSdi AulSwSSs Wnnw. Oonvoitton 

Rmitit_ ooQ - Haven . 9*8 


-Dismissal of contempt proceedings 

sustained .1188 

-Application of Ideas of unfair trade 

practice to ... 87 

Mining and Hetaltni^eol Society gold 
medal presented to E. A. Chppelen 


Smith. 9P.1 - 

Moisture determination In dry OOirfree 

air. Montgomery. *937 

Molasses. Byproducts from. 423 Obituary. 

MolyMenum during X917-m9. Hess.... 1020 Acker, 

Molybdenum. Mfr. at Fsnsteel Products -Brodlej 

„ , ^^Oo. .. *887 ^Brewst 

Molybdlte, Occurrence, detection and deter- —Chauvi 

mination of. Bonardl . 20.1 Cooper 

Monsanto Chemical Co., Explosion at.... 1272 Drohei 

Montevideo, New solphurle odd plant — -Ellis. ^ 

V • * V -A.v • LiV* • •/ • -Oatten 

Morocco ^osphate rock deposits In. -Groce, 

__ . Martin .. 606 ^Hoskel 


i-jpleture film . ^DevelMing. print- - ) 

tng and assembliiig. Chapman.... *07 - 


Naphthalene. Determination In crude naph¬ 
thalene and tar. Pastre. i. 280 

Naphtha^^ ^B^drogenatlng. ^.Schroeter. 

Natjdite M molferfud* HI 111111111111 HS 
National Academy of Sdenoes to have new 

home . 898 

National Aasoelatlon of Pui^aalng Agents: 

■ Chicago meeting. Program. 603 

National CouncH of State Boards of En¬ 
gineering Examiners formed. 091 

National Exposition op Ckbicxcal 
Industries : 

—Prellralnaiy program for sixth expo- 

■Itlon ..166, 302 

- g sramic day announcement. 300 

-^Program . 412 


020 -Acker. Charles Ernest . 851 

-Bradley, Fred 8. 170 

30.1 -Cooper. JohO. 698 

372 -Broheim. Gustave.1186 

-Ellir^lllam Hodgson. 698 

840 -Gattermann. Ludvrig . 214 

-Grace. Michael P. .. 700 

BOO -^Haskell. L. H. 82 
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Lessmis Firom Enginewing Cqupeil *.. 

• For the New Federation * • * • 

WO questions which are bound to hnter the idind of 
any engineer considering the pr^ and cons of the 
Federated American Engineering Societies aip Jth6se: 
*'Tf Engineering Councii is a success, wh/ should the 
proposed Federation supplant it? On the ether hand, 
if Engineering Council is a failure, why should the 
Federation be organized along lines so nearly parallel?” 
Undoubtedly these thoughts were in the minds of many 
delegates to the organizing conference held last month 
in Washington, even if they were not directly stated on 
the floor, for at least three very influential delegates 
spoke in defence of Engineering Council, denying its 
ineffectiveness, yet explaining why it had not attained 
full measure of success. 

It should be immediately pointed out, however, that 
the second question involves detailed information of 
the constitution, organization and personnel of both the 
Council and the Federation—upon inquiry it may be 
established that the two bodies are fundamentally dif¬ 
ferent and the premise stated in the query therefore 
entirely unjustifled. Such an investigation i^qot the 
present object; it is rather to inquire into the reason 
why Engineering Council did not attain its* expected 
amount of influence. This knowi^Mme of the reefe and 
shoals along the course of the new organization will 
be charted, and a voyage steered accordingly. *• 

Engineering Council, it will be recollected, is the 
child of the United Engineering Stocities, which, in turn 
was formed by the four so-called Founder* Societies— 
Civil, Mining, Mechanical and Electrical Engineers— 
and, quoting their official literature is an "organization 
of National Technical Societies of America,* created to 
provide for consideration of matters of common con¬ 
cern to Engineers, as well as those of public welfare in 
which the profession is interested, in order that united 
action may be made possible.” The American Society 
for Testing Materials and the American Railway 
Engineering Association are also member societies. The 
executives of ehch of the member societies appoint 
representatives, who have subdivide their number into 
wirious cmunittees, the personnel of which do whatever 
is done along their delegated line of activity. Their 
funds have been meager, being limited to some 
$18,000 annually contribulpd by the member societies. 

Well informed engineers have charMterized Engineer¬ 
ing Council as an imposing body whicK did nothing. This 
i» doubtless too harsh a criticism, for the Council has 
done a great deal of good work-Lmuch of it in a pioneer^ 

« Ing vgor, by trial and error. Yet unquestionably there 
has nw been the aetivl^ In any line that wsss expected 
nox hqpad. By its mode of organisation abrat all it could 
do vMm to staft flie ball rtdUng alonff a desitad batii, and 
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it had no means of reaching out into the great body of 
engineers in this country to get*them behind the ball 
and keep it rtflling faster. Consequently and naturally 
it settled back into rest 

*In other words, the insurmountable defect in 
Ejigineering Council was its lack of connection with the 
“rank and file.” All its admitted shortcomings can be 
ascribed to that one fact. The individual engineer 
know very little about Engineering Council—^he had no¬ 
part in its a^ual organization beyond his collective urge 
that engii^pers organize nationally for economic ends. 

If he knew anything at all about Engineering CounciU 
he probably felt that it should actively prosecute welfare 
work without any further help from him; was it not 
the body of men selected to do that particular job? 
Being thus built from the top down, it had an imposing 
head, but lacked a numerous body of men intelligently 
interested in its aims. Lacking this, is lacked the 
nece-ssaV funds even (o operate effectively, let alone to • 
sustain and widen the interest. Consequently only the 
close jnsiders actually knew what those at the head were 
doipg, or what difficulties they were encountering. 

A moral can easily be drawn from this little bit of 
history. The new Federated American Engineering 
Societies must hav^the interest of its ultimate mem¬ 
bers—the individual engineer. Only if it has this in* 
‘good measure ran any great success be attained. Its* 
organization should be unrestricted, so that necessary 
movements may not be hampered; yet dn the otiier hand, 
the organization should not be magnified as is the clear 
tendency in the large national societies to a point where ^ 
it will be nothing but a large income with little net* 
output except printed matter. Frequent and ready 
circulation from the top down, and the bottom up, is as 
necessar}' for right action, as good blood and exercise , 
is for clear thinking. * 

Colorado Breaks With 
The Bureau of Mines 

NENVIABLE notoriety is again the portion of the 
Colorado School of Mines in forcing upon the Bu¬ 
reau of Mines a decision to sever relations between the 
two institutions and remove the Golden station of the 
Bureau from the State of Colorado. A report of the 
break appears elsewhere in this issue. Rumors differ 
as to whether the action was precipitated by President 
Alderson or by the Board of Trustees, but the official 
communication delivered to the superintendent of the 
station by Acting President Palmer, Alderson being ab¬ 
sent in Europe, lays the responsibility at the door of 
the Board. That mdy be an inconsequential detail; but 
there is no question as to the temper of the mining and 
metallnygio*! Meders of the State regarding the incon- 
slderate^folly of the act which has deprived Coiorado of 
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cADbe^otpIitlned to nibstantia]]y all to Mhom fhoy shottid 
be explaiiied. .Sometimes ab bthim^ excellent men 


federal recognition an^ co-operation. < While they retfret 
the loss thby can only endorse the Burean’s decision 
and hope that some day GoIfto Vill clean house and re¬ 
store to the 'School of Mines' thcf'prestige which it for¬ 
merly enjoyed and ^hich is still the pride of early grad¬ 
uates. t. ' 

Golden may argue ^{hat it did not eject the Bureau, 
but tiiat it suggested merely a change of quarters from 
Engineering Hall to Ihe experimental mill. The trans-^^ 
parency of this subterfuge will be evident to thUse who ' 
are familiar ^th the location of the mill in tbs creek 
bottom qnd its unfitness for use in the delicate ..and 
ex^ scientific woric conducted by the Bureau. Perhaps 
this was an adroit and cunning attempt to turn to some 
useful purpose a building that has always been a white 
elephant! However that may be, the Bureau will have 
no diflfculty in finditag welcome quarters in some other 
State, but it is a pity to interrupt important work qnd 
spend money in the unpleasant task of moving a large 
laboratory to a new location where the process of faWwg 
root and resuming investigations must be ^repeated. 

Chemical Societies 
In Industrial Worits 

E ARE indebted to Dr. Geobce E. Ewe, chief 
chemist for the H. K. Halford Co. of Philadelphia, 
for an interesting outline of a chemical society organ¬ 
ised and maintained within that company’s pharma¬ 
ceutical and biological establishment. It began in June, 
1914 , with membership open to any employee, but pref¬ 
erably to those having chemical training. It meets on 
Frid^r afternoons whenever called, .and paperf relating 
to general and specific subjects are presented; discus¬ 
sions am held, the chief business of the meeting to 
follow is announced, and so are any new processes or 
products undertaken in the works. 

.. The results have been, he assurte us, very encourag- 
, ing. ^ A wide variety of subjects has been presented and- 
considered, most of which, of course, have a pharma¬ 
ceutical turn. And quite apart from th» ittMidimifon 
contributed by the varioua fife discussions have 

proved to be helpful in co-ordinating the various de- 
- partments and in establishing an esprit de corps 
throughout the organization. 

The difference between an establishment in which all 
the members of the staff are interested and curious, 
where all pull together, and one in which each person 
works for the pay there is in it but without either 
interest or good will, is sometimes described as “all the 
difference in the world.” The expression is hard^ 
adequate. If members know what their fellows are 
doing this begets teamwork. The opportunity to talk 
things out and learn the reasons why things are done 
is the best possible insurance against misunderstand¬ 
ings. And misunderstandings are the worst of nuis¬ 
ances. Innovations may be presented and exphUned and 
the consequent ramble of grumble over anythiUg new is 
avoided. It also gives a man who is not in an executive 
position a chance to suggest betterments where the op¬ 
erating force can hear them, and if the operating 
fo^ feels convinced that the proposed dianges are 
needed it makes a more forceful impression upon the 
main ofBce if the staff recommends it than if the man 
who originates the idea toUs it to the wtong person in 
authority. Again, if new instructions are ffiven, 
whether they be of a fieheral or a specific nature, they 


will get a grouch over any. Und of a proposed change, 
but be can’t vary well hold fSst to. his grouch when 
everybody else understands and favors the measure. 
One o( the greatert advantages of a worin diemleal 
societjr is that its members get to know tae another, and' 
personal acquaintance of this sort helps to avoid , dis¬ 
putes. “How can I* hate a man,” adnd Crables LaIib; 
“if I know him,?” And it gives a adentiflc turn to the 
sciqntific men who spend their days in an industrial 
co/icern engaged in adentiflc woric. 

... We have come across a number ot these chemical 
uwieties wijhin worics of late, and usually they are of 
gfbat, value. That is, they are, unless they are dead. 
Sometimes sudi societies haven’t anything but a name, 
like the “chemical laboratory” in a boarding school for 
younff ladies that was exhibited to ns.with gusto to 
prove how jnrogressive the head mistress was. It was a 
laboratory in design, but on doser observation we noted 
that it lacked gas and water connections and that the 
enclosed spaces were used for the storage of stationery. 
We have seen "researdi laboratories” very much like 
that, too. But a live diemical society within an estab¬ 
lishment is worth while, if the establishment is not too 
small We are not sure whether bigness may serve as 
an inhibition or not, but wherever it is feasible to estab¬ 
lish such an organization we bdieve it is worth while. 
The main thing is that it be a live institution to arouse 
the scientific interest of the technically trained men 
employed. ,Sudi societies have to find themselves and 
find their proper level The meetings In the research 
laboratory of the General Electric Co.t for instance, 
would doubtless be over the heads of .some technologists. 
So w«mld those at the Mdlon Institute or the Tuesday 
afternoon symposia at the Little laboratory in Cam¬ 
bridge. 'It is a ddicate tadc to orgMdee edch a society, 
making it neither top hifito fier ffie' interest of its re¬ 
stricted nooriMr'cf ntembers nor too low for their self- 
eetoenv. but it is a good thing to have. 

British Nitrogen 
Production Plans 

URHIG the war Great Britain, like the United 
States, laid daborate plana for fixing atmospheric 
nitrogen; 'but owing to confusion and ddays the pro¬ 
jected plant failed to materialize before the Armistice 
removed the immediate necessity for its crnistruction. 
The result, as Mr. Hamer explains elsewhere in this' 
issuA vns that Billingham amounted to little more than 
a. site, a few rpads, some foundations and temporary 
structures. While this is in sharp coqtrast to our own 
Muscle Shoals, it is not certain tiiat the United States 
is now in nearly so happy a position as Great Britain 
when their respective post-war nitrogen problems are 
. concerned. The British have solved theirs, while ours 
not only remains unsettled but has becemte a basis for 
controvert. • 

Having no war-time investment in a plant of ques¬ 
tionable present dse and value, the British found no in¬ 
superable obstacle to an arrangement vrith Brunntr, 
Mond & Co. whereby that firm has organirod Synthetie 
Ammonia ft Nitratro, Ltd., to acquire Billinghein, 107- 
tain the Government’s teehnicat staff and proceed witt; 
the erection of a plant for the synthesis of ammonia. 
British national safeW 1 > thus saaHlr assured, and a 
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hARpir Mlatkii in anwrantljr ranelMd for dauafUe ppt- 
dqetioii of fOrtUlMr and, If iM«dod> oaquIoiivoB. 

In additfoa to tills annngomsnt botmen the Govom- 
nont and prirata Indnabr, amomieainnt la made also 
of a now British emnpany 'itiildi has pniehased rights 
for the CUndo hlf^'pressnxe process, for whldi daims 
of nnnsual eeonomjr are made. No operatims hm% been 
started in England but the projected plant will add 
groatijr to Britain's indepen d ence in nitrogen fixation 
for both peace and war. 

The nihMepher*8 OpliihMi 
Of the Sdentist 

^» • I 

HE reqionsiblllty of the chemist and hh obligation 
to cirilisation come to our attenticn with incitesM 
force in the words of the great English philosiqdier 
and mjstic, Wiluau Baiph Inge, as delivered, bpfdre 
the Cfiiicago Chemists Club by John SmaIiOI of Lewis 
Institute. In speaking of the future of the human 
race Inge says: "Science, I think, is our best hope.” 

This confirmation by an enlightened man of the 
scientist’s opinion of his calling must be considered 
something more than a mere idea in the abstract. It 
assigns to him the task of developing and expressing 
that ndiich is within for the advancement of the race to 
higher things, rather than the baser and more usual 
labor of securing something frmn without. It classifies 
him as a producer wholly above the overcrowded realm 
of ssrcophantic beings who seek returns without creative 
effort. It is a position to be envied above all others, 
and once attained, can be held only by continual intro¬ 
spection for the prevention of parasitic or piratical ten¬ 
dencies. 

Organized Labor and 
The Steel Industry 

T here is a new turn in labor union affairs as 
relates to the great stumbling Uodc, the iron and 
steel Industry. The American Federathm of LaboV and 
the Amalgamated Association were "on tiie outs” as 
to jkirisflietion, but the latest netis is that the differ¬ 
ences have been adjusted, or rather conqiromiBed. As 
to the method, report has it tiiat Mr. Gompeis has 
accorded the Asmipmnlad Association a 61 per cent 
vote on the general committee foe organising iron and 
steel workers authorised at the recent Montreal conven¬ 
tion, to succeed the committee of the federation which 
conducted the late strike in the industry. 

Presumably this arrangement was made because it 
was the best that Mr. Goi(PBIR8 could get The Amal¬ 
gamated Association's officials had ambitions loddng 
to the whole industry being organised by that body, 
but Mr. Goxpgas could well say to it "Go get a 
reputation,” as of late it has contnfiled only portions 
of certain brandies of the industry, a really insigni¬ 
ficant percentage of the whole. 

‘ It should be generally understood that this matter 
of attenqiting to "organise” tiie iron upd steel industry 
is a very important one to the American Federation 
of Labw. This is not, by any means, because the 
industry offers a fertile field for tiie organizers. The 
federation management knows quite well, from past 
ezperiepee and from scrutiny of present conditions 
eristipg, that it does not. WuHt it dew see, as was 
frimUly admitted at the annual .|onventiop of the fed¬ 


eration in June,"19lfi, when it wm reedved to attempt 
to organise the iron and steel industry,, ii that this 
great nonunion industry stands as the greatest bar- 
rien to the further p r dgr ea a of the federation'a move¬ 
ment Why should any nonunion jndnstry be organ¬ 
ised if the iron and steel indusirya is nott If that 
industry can remain nonunion, ao.ean the others. The 
industry is a positive force for nonunionism or the 
Ipen shoR. If the industry could be made simiriy to 
iBlsappear entirely, that would be the next best thing 
to its becoming union. > 

* .Rumors are thick, and probably correct that tiie 
orgatiizing attempt will be directed wholly or very 
largely against the United States Steel Corporation, 
which makes about 44 per cent of the country's steel, 
rather than against tiie industry as a whole. The man¬ 
agement of the United States Steel Corporation should 
feel complimented, as doubtless it does, though tiie 
compliment is one it could be comfortable without It 
being a case of a stumbling blodc, the singling out ot 
the Steel Corporation is suggestive that the bid of the 
Sted Corporation for the loyalty of its workmen is 
particularly high. 

If that IS* the ease, however, what has the American 
Federation of Labor, or the Amalgamated Association, 
which it is understhod will be a 61 per cent factor 
in the orgaifizing campaign, to offer in competition? 
.As to money, the iron and steel workers know they 
are well paid, by comparison with rates paid in other 
industries, and very mudi so by comparison with the 
wages pftidfor many montiis past to large classes of 
railway employes. As to social service, playgrounds, 
visiting nurses, holpitals, home gardens and other 
tiling^ the iron and steel industry, indnding the ore 
and *coke branches, has done a great deaL * Only re¬ 
cently the Steel Corporation has put into operation a 
system whereby any one of its employees can own 
his own home, by i^ing down 10 per cent of the 
cost price and paying the remainder from his wages. 

The organization methods empliqred in connection 
with the iron and steel strike of Iasi? September are 
wholly to be condemned, but from the practical stand¬ 
point they offered the best chances of success, and 
yet the affair failed. The appeal was to the least 
intelligent of the workers and there does not seem to 
be any means whereby those men can be fooled again, 
while as to the skiUed men, they are in the main 
very well contented. 

The Relative Demand 

For Cooks and Chemists 

I T HAS been remarked lately that the day of the 
chemist has arrived; in fact some of us were of the 
opinion that it was already high noon. There is evi¬ 
dence, however, from some quarters that the dawn is 
just breaking. For example the Civil Service Commis- 
sibn of New York City would like very much to find a 
first-class cook; and for culinary ability of a suifieiently 
high order it will pay a stipend of $2600 per annum. 
Likewise the city is in need of the service of a chemist 
skilled in food and drug examination, but his value is 
marked down to $1800 per annum. Proceeding further 
we discover that a competent laboratory assistant in 
Ethology may secure a fine position at $960 per annum. 
Comparisons are odious; but no one doubts that we need 
good cool^. 




eHEMICAt AND mTALbOBGlCAL ENOINBIRINO 


Vd. 28» ^0. I 




f 

T^^stem .Qiemical eMeiaUuigiceil Field 




Smelters Not Responsible for Smoke Nuisance 
in Salt Lake City ( 

For several years past Salt Lake City, Utahy^'has been 
%ieing<*with Pittsburgh for the distinction of being the 
smokiest city in the world. Many of the infli],ential 
residents believe that the nearby smelters contribute 
appreciably to the smoke nuisance, on the theory that i 
the gases discharged from the smelter stacks float over 
the city in a heavy blanket which prevents smoke from 
the city chimneys from rising. • 

It may be remembered that the Garfield smelter of 
the American Smelting and Refining Co. is sixteen miles 
west of this city, the Murray smelter of the same 
company is eight miles south, and the Midvale smelter 
of the United States Smelting Company, twelve miles 
south. The smoke conditions at the two latter plants 
were discussed in detail in Chemical & Metallurgical 
Engineering for June 23, 1920, page 1145. While con¬ 
ditions at the Garfield smelter are not nearly so good, 
under normal operating conditions a relatively small 
amount of solid matter is discharged from these stacks*. 
Ihe toxic constituent of the discharge is SO^ yet it was 
shown in the article just quoted that even in the opihion 
of a critical judge sulphur dioxide in the loncentration 
caused by the two lead smelters is not injurious to either 
animal or vegetable growth, even fh their neighborhood. 

From a large number of determinations inade by 
the Burehu of Mines it is shown that the sulphur dioxide 
in the air in Salt Lake City is the result of the com¬ 
bustion of soft coal on the spo^. Even at worst the 
concentration of sulphur dioxide is at no time large 
enough to be an important factor. 

The most interesting feature of this investigation, 
however, was hn experiment made to test the theory 
that a blanket of sulphurous gas existed over the city. 
To determine this point analyses of upper strata of the 
atmosphere were made by the aid of an aeroplane. It 
was necessary to modify the standardized analytical 
procedure owing to lack of room for the apparatus and 
opportunity for its manipulation. Consequently samples 
of air were taken in the following manner: 

Six brown glass bottles of 81. capacity were employed. 
These were charged immediately More the flight with 
100 C.C. of a starch solution colored with iodine, and 
corked with rubber stoppers containing a glass tube 
closed by a rubber tube and pinch cock. The bottles 
were then evacuated to a pressure of one inch of 
mercury, and the pinch cock closed. 

Trouble was encountered due to unequal decolorization 
of the starch solution, but this was eliminated aftef a 
thorough cleaning of the bottles and after a strong blue 
starch solution had been kept in the bottles ndth fre¬ 
quent shaking for several days. 

These bottles were then fixed to the aeroplane fusilage 
andliflight made on a cloudy ^ay when wind was blow¬ 
ing; flirectly from the Garfield smelter. The top of the 
smoke cloud at that time was about 2,000 ft. above thp 
city. Three samples of air were taken, the first at an 
elevation of 2,200 ft., the second at 8,000 ft, and the 
third on the descent at 1,000 ft. SSalphur dlloxidq was 


found in only one sample; at 2,200 ft. the air contained 
0.2 part per million. 

This meager data serves to substantiate the reasonable 
prepossession'that no heavy blanket of sulphur smoke of 
hrgh concentration was hanging over the city—at least 
at any level below 3,000 ft.! The day was typically 
smqky and undoubtedly conditions were not radically 
* different from the other smoky days during that winter, 
"Consequently G. St. John Perrott of the Bureau of 
Mines’ staff absolves the smelters from complicity and 
ascribes smoke conditions in Salt Lake City to combus¬ 
tion of industrial and residential fuel. 


Golden Ejects Bureau of Mines Station 

Those interested in the activities of the Bureau of 
Mines, especially the work in rare metals and the most 
excellent results in radium and radio-active metals 
achieved by its personnel in Colorado, will be surprised 
to know that this station now finds itself homeless as a 
result of precipitate action by authorities at the School 
of Mines. 

It will be recalled that .several years ago, the Bureau’s 
activities were not as widely scattered as at present; 
in fact, when the Colorado Station was organized in 
1910, it was one of the first four, the others being at 
Pittsburgh, Urbana and Salt Lake City. For five years 
«it was housed in the Foster Building, Denver, and under 
the direction of Dr. R. B. Moore, now chief chemist of 
the Bupau, prosecuted very successful work on radio¬ 
activity and other problems. 

fn 1915 the Boa^ of Trustees of the State School of 
Mings offered the Bureau the free and exclusive use of 
a three-story building on their campus known as the 
Engin^ring Building, but which had housed thq de¬ 
partment of physics for many years, and consequent^ 
possessed mafiy conveniences and advantages which the 
Denvtf quarters lacked. ^A^ntract was negotiated be¬ 
tween the parties, to be year by year, confirm¬ 

ing the firrangemM, and Bureau moved its equip¬ 
ment and personnel to Golden. At that time the School 
was being directed by a group of men who were actively 
interested in rehabilitating ^ts lost prestige, and were 
hopeful that their faculty Qould engage in co-operative 
investigations with the Bureaus staff of scientists. 

Unfortunately^ this ambition was never realized. In 
fact the present'^management of the school apparently 
is insensible to any advantage of the mutual associa¬ 
tion, since on June 11 they notified Superintendent S. C. 
Lind, that they declined to renew the contract expiring 
July 1 tor the Enidneering Building, offering instead 
space in the Experimental Mill, a corrugated iron build¬ 
ing equipped as a concentrator, and obviously quite 
inadequate for the work being done at Golden. 

^^ereas it has not been ddlnltely decided where the 
Colorado station will be moved, it is verir probable that 
it will go to Reno, Nevada. The State Univeciity has 
offered to construct a building for sudi a standKi jmd it 
should be as well situated as Golden for the iMedimtlon 
of the special activities intrusted to it. / " * 
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PiopertieB and Conafitatioii of Glues an4‘ Gelatines—I 

_ * _ * • • 


A Stndy of Foeton InllaoneliiK Vlaeoslty an^ Jdl Stroncth — Bffoet of Time, Meehmileni Trtetment, 
Heating and Dehydration—Inflnenee of Concentration, T^pera-rf 
tnre and Added ^nbataneea 

Bt BOBERT H.'BOGUB,*Ph.D» 


G LUES^ gelatlneaf beloOg^that daaa of egiul- •• The Relation of Melting Point to Viacoeity and Jell 
sold proteln-like substancea .y^hieh l«va been a ' Strength. 

Mecca for hypotheaes'and apecdlationa to tboNwl^ Relations Between Physical Properties and 
loid enthusiast, but a constant source of trouble and em- Coifptitution. 

barassnent to the analytical chemist who encoyntera Influence of Size of Molecule Upon Physical Con- 

them. Their place among the emulsoid colloids staVipe stants. 

their physical properties as vague and ill-deflned| and pro- The Physical and Chemical Signiflcance of "Craze.? 

nouncedly variable with slight alterations in the condi- On Chemical Constitution by Determination of the 

tions under which the measurements are taken. And Groups Characteristic of the Amino Ari ds. 

their protein-like nature at once assigns to them that A Study of Adhesive Properties, 

complexity of constitution whidi is today, as it has Bibliography, 

always been, one of the most intricate and still un¬ 
answered problems which the dimnist has set himself ^ Study of the Factors Influencing Viscosity 
to solve. * • and Jell Stbength 

A few publications’ have appeared from time to time This section deals with a number of preliminary 
upon the subject in one or another of ite many phases, experiments which have as their object the determine- 
and a few bodn have long been upon our shelves which tionmf the effects produced upon the viscosity and jell 
have trmted very brie^ of the chemical a^ chemi^ strength 6f glues and gelatines by a variation in the 
physical aspects of glues and gelatines; but, on the conditions under uiiicli these measuremmts are taken, 
whole, tte subject has not reived a great d^ of That these effects mfly be of importance has long been 
systematic attention. True, the coUoid chemist has recogniSed. but the exact extent of their influence under 
demonstrated many of his most striking colloid phenom- , vaiyifcg conditions has not been thoroughly investl- 
ena with gelatine, and the protein chemist has iilbjpted gated. Wfiile no pretense is made of an exhaustion.<ff 


Strength. 

Rations Between Physical Properties and Chemical 
Constitution. 

Influence of Size of Molecule Upon Physical Con¬ 
stants. 

The Physical and Chemical Signiflcance of '*Craze.? 

On Chemical Constitution Determination of the 
Groups Characteristic of the Amino Acids. 

A Study of Adhesive Properties. 

Bibliography. 

A Study op the Factors Influencing Viscosity 
, AND Jell Strength 

This section deals with a number of preliminary 
experiments which have as their object the determina¬ 
tion ^of the effects produced upon the viscosity and jell 
strength 5f glues and gelatines by a variation in the 
conditions pnder which these measurements are taken. 
That these effects mdy be of importance has long been 
recogniSed» but the exact extent of their influence under 


many amino-acids and polypeptides from the hydrolysate 
of gelattnOg but in both of the above cases the *exami- 
nation of gelatine has been merely incidental to their' 
main problem. Manufacturers are still depending in 
large measure upon the **ruIe-of-thumb’* method in Vo- 
duction, and what advance has been made has resulted 
from* thcP inevitable and costly teicher ^'Experience/’ 
rather than from systematic research. t 
This series of investigations is an attempt to corre¬ 
late some of the factors upon which physical measure- 
mei^s depend; to systematize methods for physical and 
cl^ical examination; and to discover the relations 
yMch exist between the physical constants and the 
qjjjjg cal constitution of glues and gelatines, 
ttw convenience the report upon these investigations 
iTCmded into sections as follows: 

Hl^Study of Factors Influencing Viscosity and Jell 

|n^h. 


Effect of Electrolytes Upon Degree of Disper- 
zfiin: and the Structure of Gelatine Sols. 

TM pvw Vftimia tlw reaulta ^ «f th. woilf don. dur- 

lv,th«,|uithp^. Ineumb.^ of th. Armour Qlo. Work.’ Indu.- 
No*. 4. 5 ud S (ItlT-tlSO), nt th. ICdlon In- 
gUtnto of Industclsl oF th. ItatvoMW of Pittabrnnit 

^ te ymtlguttoB w.. e«rrl«d oM with ^ e^gahorutlon of J.% 
Poi^ chMM ^ Armow Olu. A Soap WMt*. uid th. nd- 

nuns 


gated. While no pretense is made of an exhaustion, of 
the subject in this pap^r, a few of the important ftfctors 
/influencing viscosity and jell strength have been studied 
aad are presented herewith. The factors considered 
are: time, mechanical treatment, heat treatment and 
dehydration, concentration, temperature, ^d added sub¬ 
stances. These latter include formaldehyde, alcohols and 
non-electrolytes, alums, acids, bases and salts. The 
influence of these added substancea are likewise ex¬ 
amined under varying conditions of concmitration, time, 
mechanical tfieatment, temperature aild dehydration. 

The results obtained are summarized at the conclu¬ 
sion of each section. An interpretation of the experi¬ 
mental findings will be consider^ in subsequent papers 
in this series of articles.* 

Effect of Time 

* 

The influence of time as a factor affecting the viscos¬ 
ity of glues was noted by running hide glues and bone 


TABIiK I. EFFECT OF TIME ON VISCOSITY* 

• Concentration. 30g glue to ISO g water Temperature. 60 deg. C. 


onral. Min. 

. Glue H« 

GhieB, 

0 

40 6 

45 0 

to 

408 

44 0 

20 

40 0 

45.2 

30 

^ 49 4 

46 0 


• 40 6 

45 6 

50 

40 4 

45 0 

60 

40 8 

45 2 

70 

40 2 

4S 0 

90 

40.0 

44.4 

90 

40 2 

45 2 


■Gradeg m gpedSed as followa: H refen to hide gluea and 
fleehlnf stock. B referg to bone glues. Sub-numerals from 1 to 9 
indicate relative order of the strength of tbeir Jellies. 1 being tbs 
strongest. 9 the weakest 
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glues through the viscosimeter* at^lO-min. inteifvals 
for 90 min. At the temperature at wjiich these meas¬ 
urements are carried out (60 deg.)t there is no appre¬ 
ciable change in viscosity with {ime. This agrees tdth 
measurements made von Schroeder* and Levites,* 
who find, however, that at the low temperatures of 21 
deg. and 26 deg. the jgiscosity increases with time. 

Effect of Mechanical Treatment ( 

The effect of mechanical treatment was noted by sub¬ 
jecting jirlues to different kinds of agitation for different^ 
periods of time. Vigorous agitation in eadi case lowered" 
the viscosity. This agrees with results obtained by 
Bilts and von Vegesack.* 


table II. effect of agitation on viscosity 


Q1mH« 

sas 


CoDcentntion. 30gliM to ISOf. wator. 
Stin^ with Stir^ witii MMhaiiiGid 
Rod, I Min. Boater | Min. 

50.2 49.0 


Temperaturo. 60 Dm. 
Stirm with Moehaiucal 
Boater 2 Min. 

40 0 


Effect of Heat Treatment and Dehydration 

To determine if there were any relation between the 
moisture content of glues and their physical properties, 
glues were subjected to partial and com!plete dehydra¬ 
tion by heating at 110 deg. C. for different intervals 
of time. The loss in moisture was noted after each heat 
treatment, from which was calculated its remaining 
moisture content, and the viscosity, jell strength,* solu¬ 
bility in cold water and solubility in hot water de¬ 
termined. No uniform variation in these properties 
could be noted until the glues had been heaM for 16 
hr., at which time the moisture content hai^ fallen to 
zero and the resulting glues become **insoluble.'* The 
solubility bf these ^'insoluble” glues in cold water'was 
noted to be greater than before this ‘‘insoluble’* state 
was reached. The term “insoluble” is here used to mean 
that condition at which the glue {dll no longer form a 


TABLE HI. effect OF DEHYDRATION ON PHYSICAL 
» PROPERTIES 

Qlua H|. Sampte gnmnd and heated at 110 Deg. G. 


Time 
Heated 
in Hr. 

Moietiirv 

Content 

Vieconity 

Jell 

Strength 

SolubUity 
in Cold 
Water 

Solubility 
In Hot 
Water 

0 

11.72 

51.0 

79 

6.12 

Soluble 

1 

5.87 

51 4 

79 

6 28 

Solidile 

2 

2 38 

51 8 

78 

6 48 

Soluble 

3 

1 46 

52 2 

79 

6 59 

Soluble 

4 

1.00 

52 2 

79 

6 11 

Soluble 

5 

0.50 

52.0 

78 

6 18 

Soluble 

6 

0 21 

51 6 

79 

6.78 

Soluble 

6 

0.45 

51 8 

78 

6.49 

Soluble 

IS 

0.00 

Inaoluble 

,, 

8.43 

Insoluble 

24 

0 OP 

Insoluble 


8.27 

Insoluble 

40 

0.00 

Insoluble 


8.52 

Insoluble 


homogeneous emulsoid in hot water, after.proper soak¬ 
ing in cold water. 

. This insoluble phase is spoken of in the literature as 
a reversion of the gelatin to collagen, and Hofmeistet* 
considers collagen the anhydride of g^tin. He writes 
the equation: 

±5 + H,0 

Gelatin Collasen 


•Hie Instrument used consisted of a glass tube 4 cm. In dlam- 
tmv mnd 80 cm. long, from which the liguld Issued bp a capUlaiy 
It was standardised to pasa 180 g. of water at 60 dem. 
ee. The time la noted by a stop watdi, and the vlsoosiw 
. in seconda 

_ ^ y9ik. Cfcem.. woL 45 (1908). p. 75. 

•HoSteid voL f, <}F08), P. 84d. 

•g. pSffstS. Chem., voL 78 (1910). p. 481. 

Veil stnmgth Is measured Iv wowing a blunt Inverted oone- 
shai^ welWt to upon the jelly In a glass tumbler, after 
chliuBg at about 10 deg. C, Tho depression Is neasured on a 

^‘'^ST’^SuiaS^ommerelal Crganle Analyses.^ 4th od. (Sili|l>vbL 
•e Pb 586. . 


To test this point, the insoluble phase was treated ae 
an original* ossein sbeking in Umawater for. eeveral 
days, and after this treatment heating for some time. 
A portion left in milk of lime dissolvod oomidstelyt oeen > 
in the cold, after ten days. A portion treated wltii.tiaar 
lime-v^ter remained firm. This was washed with add 
and heated to 70 deg. Solution did not occur readUy, 
but after prdonged heating most of the mass had bam 
dissolved. This seems to be a condrmation of H«Kf- 
meiater’a condualons. 

effect of prolonged heating on a solution of gd»> 
ti;aO was found Amon,* -von Sduoedet^ and Levltea** 
to produce a marke^ deoroase in vlseoaity. 

CNFLTmNCE OF COKCENTBATION 

« 

The influence of concentration on the vlgoogity ud 
jelL strength wag shown by running the entire list of 
standatd glpes through the viscosimeter at four diffm^ 
ent concentrations, and allowing these solutions to set 
for jdl strength measurements. In all cases the vis¬ 
cosity increases with the concentration, slowly at the 
lower concentrations but very rapidly at the higher 
values. 


TABLE IV. EFFECT OF CONCENTRATION ON VISCOSITY AND 
JELL STRENGTH 


Hide Qluei 


- ViMosity - 


-BoneOluee- 


Retioof o— 

Glue to 

Water Hi Hs Hu Hd Hs He Bi Bs Bs Pd Ps Be Bt 

10/170 42.0 42.4 42.6 42.0 41.8 41.4 40.6 41.8 42.0 41.0 42.0 41.0 41.4 

20/160 46.4 46.4 44.2 43.8 42 6..42.6 43.0 44.0 42.8 42.4 42.4 41.4 41.4 

30/150 59.8 58.4 49.4 49.0 47.0 47 0 48.4 50.6 53.2 44.6 43.8 42.4 41.6 

40/14099.8 63,6 60.0 63 2 56.4 57.6 59 6 61.4 52.8 50.0 47.6 46.2 43.4 


10/170 70 65 


63 80 


- Jell Stfength • 




* 


65 

60 

57 

58 

48 

56 

42 

40 

33 

23 

22 

liquid 

78 

75 

74 

73 

71 

75 

69 

65 

58 

55 

52 

liquid 

80 

78 

77 

76 

75 

80 

76 

74 

65 

62 

60 

liquid 

86 

82 

79 

78 

77 

85 

78 

77 

72 

67 

64 

53 


Influence of Tbmfebatube 


The influence of temperature on the viscosity was 
showp by running glues at 6 deg. temperature intervals 
betwim 80 and 75 deg. The results show a regular 
increase’in viscosity ^tfa decrease in temperati^re. Tb. 
graph does not, however, show a straight line, for the 
viscosity increkees slowly at high temperature and be¬ 
comes sapid as the temperature falls toward the jelling 
point of the glue. 


TABLET. INFLUENCE or TEMFESATUHE ON TlSCOSiry 


8 

U 


inOidwof 


Temperature, 

Deg.G. 

65 
60 
55 
50 


iTHd 

47.6 

47.6 

40.2 

48.5 

49.6 

01 

51.5 

53.8 

66.0 


In unier oi 
InoreMing 
Temperature 
1. He 

4712 

46.2 

II 

51.4 

53.6 

56.6 


w 


47.6 
67.0 
47.8 

49.6 
50.4 

53.2 

56.2 

76! 6 


3. AT 

43.2 * 

44.0 

45.2 
46.0 
47.6 


e> e 

INFLUENCE OF ADDED SUBSTANCRS 
Varying (Concentration of Formalorhym 

Rung for viscosity were made with the entire cet of 
standard glues to which were added amoOMs of fermat* 
ddiyde varying from 0.8 to 40.0 e-c. of 10.0 pdir eodt 
solution. This entire series was repepted four tliiies» 

Holloa 






OBnUOAIi AMD MRAUiDiaiCAL BMIONaBSIMO 


7 


/idy 7» 18n* 


witSi vaqring conoentrsUons of stno; e.g.» 10, 20, 80 
ond 40 s. of gloo to 180 g. total iralght of aohitloik * 

The raanlta may be gnmmariaed as folk^: 

The viaeosl^ varies directly as the amount of formal¬ 
dehyde added. 

After the addition of a ceiti^ amount of formalde- 
hydOb &e glue sets rather suddenly to a jdly Mhich may 
not again he brought into solution by the usual means. 

The transltioaal stages between the time ^Hien a 
glue shows on^ a moderate viseosli^ and ^disn its vis-, 
eosity has become too high to measure in the tube may 
be very short, especially in the wea)mr concentratipns,' ' 
so short that even in the time it talM to make the test 
the ghie may have changed from A solution of ^tei^ 
consistency to a Jelly. • 

The effect of formaldehyde on viscosity varies vSry 
considerably with the different grades of glue, much 



FIO 1 THB BFraCT OF FOBMAUDBBTim ON VUOOSITT 

mm • 

smaller amounts of formaldehyde being i^equired to pro¬ 
duce marked changes in viscosity and insolubility in 
the higher than in the lower grades of glue. 

In the case of the weaker concentrationa, a,sllght but 
persistent drop in viscosity is noted following the addi¬ 
tion of the first few c.c. of formaldehyde. 

The data obtained from glue H„ whidi is typical of 
the series, are given in Table VI and are expressed 
graphically m Fig. 1. 

TABLSVL raVBCT&FrOBMAtDXHYDB ON VISCOSITY OLUEH 4 
TBMPERATUKB «0 DEO 
Ratio of OliM to Watar 
Co of 10p«Cent 

HCHO Added 10/170 20/160 30/l$0 

42 0 43 0 49 0 

50 2 

«! 

a: i’ 


0 0 
0 0 
1 2 

1 6 

2 0 

i: 

10 0 

Si 


11 


44 4 

45 2 
47 6 
Oet 


40/140 
63 2 
70 8 
77 6 
93 6 0 
Bet 


Thi effect of formaldehsrde on the Jdl etrength was 
noted hr allowing lolotionB of ell gndes of glue in 
four different oohoenimtionSp end containing formaM^ 


hyde as abovef to chill at 86 to 40 deg. F. and jeU 
strength observe * , 

In the higher Mncentration of glue, the formaldehyde 
li^uced the formatioi^ of a hard crust on the surfaces 
often harshly wriiddedp which rendered the readings 
on sudi samples quite valueless. * 11 ]^ the lower concentra- 
tionsp howevers this effect was not pronounced, and the 
readtaiga are rdiable. The resum may be summarised 
las follows: 

« The jeU strength diminishes regularly as the amount 
of formnlddiyde added increases. , 

This decrease in jell strength is most marked in the 
weaker glues, which often would not jell at all afte 
the addition of but a few c.e. of formaldehyde. 

The results of formaldehyde treatment on the jell 
strength of Glue are eipressed graphically in Fig. 2. 

TABLE VA EFFECT OF FORMALDEHYDE ON JELL STRENOTB 




GLUE H4 



RfttM of Ohio to 

Wator 




10/170 

20/160 

30/150 

40/140 


57 

75 

80 

84 

• 0 8 » 



79 

79 

\i 



78 

80 



78 

79 

2 0 • 


69 

77 


3 0 

54 

70 

72 

69 

5 0 

SO 


69 

64 

7 0 



66 

70 

10 0 

h 

60 

64 

68 

20 0 

38 




40 0 * 

31 



• • 


The 'Tormaldehyde capacity*’ of all of the standard 
glues at working concentrations was also determined. 
By ‘ToAnaMehyde capacity” is meant the maximum 
amount of formaldehyde which a glue at that concentra¬ 
tion may cqptain Without producing insolubility. The 



FIG 2 


THE EFFECT OF FORMALDEHYDE ON 
JELL STRENGTH 


glues were made up in concentrations of from 1 to 2} 
up to I to 1 and small ^piounts of formaldehyde added. 
These were then watched constantly for 2 hr., and the 
time required to produce insolubility noted. 

The general tendency toward a greater formaldehyde 
capacity in the weaker glues is clearly evident from the 
data obtained and shown in Table VIII, and expressed 
graphically in Fig. 3. This formaldehyde capacity is 
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TABLE Vlll. SETTINCl PERIODS OF FORMALDEHYDE GLUES AT 
HIGH concentrations 


Fisuriw given in minutm ici net. Maximum oifMsrvation, 2 hr. Teinperatim* 
60 Deg. Weight aolution. 180 g. * 



Glue Con- 

Wt. 

w - 

C.c. of 1 pr 

r Cent 

HCHO- 


Gnule 

ccDtration 

Glue 

• 1.0 

1.5 2.0 

2.5 

3.0 4.0 

7.0 

Hi 

1 to24 

51.4 

0 60,. 

15 




Ha 

1 to 2} 

51.4 

Vl50 

15 


.. 


Hs 

1to2{ 

51.4 


SO 15 




Ha 

1 io2 

60 

60 

15 




Il4 

1 to 2 

60 

150 

15 


.. 


Ha 

1to2 

60 


60 15 


.. 


Hs 

1 t6 2 

60 



30 



Ha 

1 to M ‘ 

72 


25 



w ■ '• 

Bi 

lto2 

60 


60 



• 

Bs 

1 to2 

60 


60 




Bs 

1 to 2 

60 




25 


Ba 

1 to 14 

72 


35 




B4 

1 to 14 

72 


90 




Ba 

1 to ll 

72 




20 


Ba 

1 to li 

72 




25 

t ' 

Ba. 

1 to 1 

90 


35 




Ba 

1 to 1 

90 


-- 

- 


90 


undoubtedly a function of the chemical composition, the 
amount of formaldehyde required for precipitation be- 
ins inversely proportional to, for example, the protein 
j;>resent in the glue. . ' 

Varying Concentration of Glue 

The effect of varying the concentration of the glue 
may readily be observed by selecting a given amount of 
fosmaldehyde to be added and noting the effect of this 
amount on varying concentrations of glue. When thils 
is done, it will be observed that the effect of (he formal¬ 
dehyde becomes felt at much lower concentritions in 
the high-grade glues than in the low-grade .glues., 



Tine IN niNUTU 


FIG. 4. THE EFFECT OF TIME UPON THE VISCOSITY OF 
FORMATiDEHYDB-TREATBD GLUES 

Influence of Time 

The influence of time on the effect of formaldehyde 
on glue was shown by treating two glues with varying 
amounts of formaldehyde and noting the viscosity at 
5-min. intervals for 90 min.; or until set. The results 
show viscosities increasing with time, slowly at first, 


table IX. EFFIiCT OF FORMALDEHYDE ON VI8C<rt!;iTY 

Temperature. 60 Deg. C, Weight aolution. 180 g. Formaldehyde added, 3 r.r. 
to per coat solution. 

' Weight 

. Glue Hi Hs Hs H4 IIs Ha Ri Ha P.h H4 H.i Pa Pa 
10 41.8 41.6 43.4 42.0 42.0 41.0 40.4 41.0 41.8 41.0 41.8 41.8 41.4 

20 48.8 51.2 45.0 45.2 44.2 43.0 44.0 44.2 42.8 42.2 42.6 41.4 41.6 

30 Set Set 54.8*61.8*63.4*57.0 56.4 52.4 47.6 45 8 45.0 43.6 42.0 

40 Set Set Set Set Set 80.2*75.0*80.0*60.8 58.6 50.0 4F.0 44.0 

* Indicates that the glue act shortly after viacoaity waa taken. 



FIG. 8. jINSOLUBILITY CURVES 


TABI.B y.* EFPKCT OF TIME ON VISCOSITY OP FORMALDEHYDE 
. OLUEB 


Concentntion, 30 g. glo. to ISO g. total weight. Tomporature, 60 deg. C. 


C.o. fOner Cent 
HCHO 

Tempera^ire Inter¬ 
val Min. 

0 

Glue Il4- 

3 

4 

0 

-G1 

5 

7 

10 

0 

48.6 

52.2 

52.2 

45.0 

46.6 

46.4 

46.8 

5 • 

.... 

54.4 

56.8 

.... 

.46.6 

47.0 

48.0 

10 

48.8 

si. 4 

64.6 

44.8 

46.4 

48.5' 

A.8 

15 


58.0 

75.8 


47.8 

49.4 

52.0 

20 

4Cf'.8 

62.2 . 

93.4 

45!2 

50.6 

50.4 

56.2 

25 • 


67.0 

Set 


49.0 

51.6 

62.2 

30 

49! 4 

73.2 


46.0 

49.0 

53.2 

83.6 

35 


81.4 



50.0 

54.4 

Set 

40 

46.6 

99.6 


45.6 

50.4 

56.6 


45 


Set 



50.8 

60.0 


50 

48! 4 

»■ * * ’ 


45! 6 

51.8 

63.0 

.... 

55 





52.6 

66.6 


60 

4i*8 

.... 


45! 2 

53.4 

68.4 

• tea 

65 



.... 


53.8 

68.6 

• • • a 

70 

48! 2 



45.0 

54.8 

72.0 

.... 

75 





56.4 

100.0 


80 

48! 6 

.... 


4^.4 

«58.6 

Set 

a * a • 

85 



.... 


*60.6 

.... 

• a a a 

90 

48! 2 

.... 

.... 

45!2 

62.4 

.... 



but becoming very rapid aa the point of setting is 
approached. The rate of increase is much greater in 
the high-grade than in the low-grade glues, and much 
moil rapid with the higher tbim wltii tiie lower concen¬ 
trations of formaldbhyde. 

These results are expreeaed graphically in Fig. 4 

INFLUBKCE (HT UaOHAMlCAL THUTlliBMT 

The effect of agitation On the vlaeoolty Of‘foxnnddea 
hydo-treated gluea waa noted tqr MibJoe(4ng '|^^.to 
which varying ainounto of f0nnald;4ii^ ^ Mitt adai^ 
to different Unde' of agitation aitl''aii|t|ht 
the vlaeoslty. ; '. ^ -w, -.v,. 
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at 6 deg. C. The incr^^ in viacosltlr Sraa found to 
continue regularly even after such concentrations had 
, been added that tiie solution woulcl not jell. ' 


TABLR XV. INFLDENCB (>r CHLORAL HYDRATE ON TISCOeiTY 

ANq jUll strength 

ConotntiataoB, 30g. glutt to lOpg. toUl weight. Temperature, 60deg. C. 

Amount added, g... 0 1.0 ^3.6 9.0 10 0 18 0 27.0 36.0 54.0 

Equivalent to per 

cent. 0 1 2^ 5 6 10 15 20 30 


the ume as tiie formaldehyde had done exewt Cuit a 
mucfi larger amount of the former had to be added In 
order to obtain the same degree of inc r e a se. Tbd ehiame 
alum showed much the greatest effect of flie threap inro- 
dudng Insolubility when <mly 16 c.e. had been added, as 
against 60 cx. of the aluminum ahtm. 

The iitfluence of these subetaiwes on the Jell strength 
does not seem to be a|q|>reeiable. 

* These results are erpressed graphically in Fig. 6. 


OhMHbviMiMiW.. * 9 .t AV.S 
GlucHi.viceotitj.. 54.3 .... 

QlucUajeU. 83.0 84.0 

QIucHi.Jcn. 84.0 .... 


50.6 


49.6 

55.4 


83.0 82.0 
84.0 .... 


.... 52.2.. .... 

56.0 56.8 60.0 64.6 75.2 

.... 77.0 . 

83.0 81.0 76.0 66.0]i(viid 


These results are plotted in Figs. 9 and 10. 

Alums 

Influence of Concentration , 

Aluminum, chromium and iron potassium alums were 
made up in tenth normal solutions and added to several 



PIO. s. THB BFFBCT OF ALUMS ON VISCOSITT 

glues in amounts varying between 1 and 60 c.c., and the 
,viscosities taken after standing for 16 min. at 60 
deg. C. 

The iron alum formed minute droplets on contact 
with the glue unless greatly diluted, and a satisfactory 


TABLE ZVL EFFECT OF ALUMS ON VISCOSITY AND JELL 
STRENGTH 

Ohw H.« ConecDtnition. 30 g. ghw to 180 g. total weight. Tcmpacatun, 
60 deg. C.; time. 15 min. 

--Al- 

Vkcosity 


C.O. N/IO Solution 
0 

1 

2 

3 

4 

5 
7 

i; 

20 

30 , 


49.2 

49.0 

49.0 

48.4 
48.8 

49!2 

50.4 

51.4 

53.4 
64.6 
84.0 
Set 


JcU 

78 

80 

79 


70 

82 

1 ? 

77 

76 


Cr — 
Viscoeity 

Jen 

--Fe 

Viaeonity 

' Ji41 

49.2 

78 

49.2 

78 

48.8 

78 



49:8 

80 



Si!6 

79 

49:6 

'81 

56.0 

78 

50.2 


69.2 

76 

8i 

Set 

75 

56:8 

h 

c 



solution could not be effected with larger amounts than 
20 cx. 

The alunu all produced increases in viscosity'mudi 


' Influence of Time and of Tbmperatubb 

• Thc< influence of time on the viscoeify of alum glues 
was'noted by bidding different amounts of the alums to 
tl^ glu/M, and measuxing the viscosity at intervals up 
to ^ min. • 

ihe data reveal the fact that the influence of time 
on the viscosity of alum glues is exactly opposite to its 
influe&ra.on formaldehyde glues. Viherm with the 
latter the viscosity rapidly increases from a cmidition 
of watery consistmicy to its setting point, the alum 
glues, on the other hand, develop their maximnm 
viscosity very quickly, after which, however, it rapidly 
decreases with time to a low value, approaching tbat 
of the untreated glue. 


TABLEXVIL EFFECT OF TIME ON VISCOSITY OF ALUM GLUES • 

Glu 0 H4. Conoentimtion, 30 g. glue to 180 g. total woight. TomptialttM 
60 Deg. C. 


IMme Interval 
in Min. 

0 O.O. 

—A1(N/I0)-* 

20o.o. 40o.o. 

-Cr 

10 e.r. 


1 

49.2 

56.4 

Sot 

66.4 

135.0 

2 



280.0 


144.2 

4 

. e a f 


i75 6 

68:4 

Set 

6 


54 8 

666 

Set 

8 

e .0 . 



Set 

10 


53:4 

130 6 

64 4 

144.6 

20 


51.8 

80.6 

60.4 

89.6 

30 


SI.4 

78.0 

60.6 

85.2 

40 


51.4 

73.4 

58.6 

80.4 

a 50 


51.6 

69.4 

57.8 

79.4 

60 , 


49.8 

61.4 

57.2 

74.2 

70 , • 


49.8 

61.6 

55.6 

72.4 

80 ' 


50.0 

61.6 

56.2 

73.0 


These results are expressed graphically in Fig. 7. 

' The Influence of temperature on the viscosity of alum 
glues wav noted by treating glues witii different amounts 
of alum solutions, after heating to the desired tem¬ 
perature, and allowing fo' stand at that teiiqwrattt{e fqp 
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15 mill. TIm vlModtiw wm thMd takan. TaraMiA* 
tiin Utarvdfl of 10 deg. ware need botwoon 80 and 
TO dog. C. 

The data show fhe effect of vaiying fomperature on 
the'vlaeoelt 7 of alnm gtnea to be Ukowlao different 
from ito effect on fonnatddiyde gluee. Between 80 and 
40 deg. the offwt is the same^ e^r., a lodering in 
viscosity, bat above 40 deg. the alum glues continue 

t 



Fia 8. TBS BFFBCT OF TSHFOStATlIBS UPON TBS 
V18COB1TT OF ALUlC-TBSaTSD OIjUBB • 

• 

regularly to decrease in viseosi^, whereas in thh formal¬ 
dehyde glues it rises rapidly ^m that temperature. 

From the above experiments, It would seepi taat 
although bota alums and formaldehyde may produce 
insolubility in glues and increase their viseositg^ in pro^ 
portion to the amount used, yet, inasmuch as the effects 
of time and temperature are so different in the two 
cases, the physical or chemical mechipiisin of the proc¬ 
esses is undoubtedly quite different. 


TABLE xvni. INFLUENCE OF TSMPSBATDRB ON Tiscoeirr 
OF ALUM GLUES * 

Oliw Hd. ConoMitimtlOB, 50 g. gliM to 100 g. tetiU wtlghi. Time. 15 min. 


50 

40 

SO 

60 

70 


--AKN/I®-- 

^ Cr (N/IO) — 

20e.o. 

40 0.0. 

10 0.0. 

12 0.1*. 

260.0 

Sot 

Sot 

Sot 

70.0 

62.4 

Sot 

400.0 

125.0 

n.i 


56 4 

145 0 

Sot 

55 0 

69.2 

60.0 

91 2 


These results are expressed gitq thically in Fig. 8. 


Acms, Bases and Salts 

The influoiee of adds, bases and salts on viscosity 
and JeU stienfftti has been tested in a numbw of ways.* 
Several salts, adds and ^ases were added to nine differ¬ 
ent glaea in varying concentrations from 0.1 to 80.0 
per cent and the vlsoodtles and jdl strwigUw noted. 

The results obtained may be summarised as follows: 

PraeUeally aU the subetancee added hmered the 
Jen stajengta. 

Stro^ (8N) sodium hydrate had the greatest effect, 
loikiwed by potassium iodide, strong (ON) sulphuric 
mid; DOdtani sn^diuita. aoetle acM and magnesium 
ddoirl% e0ed of ilii others was sniaU. 


* The vlseoijlty was raised ipnstaatly by magnesium 
chloridA ddoral hsrdi^ and sodium silicate. • 

The visotoity was raised to a maximum, after wfaidv 
it feU more ot kss-i^idly by sodium hydride, disodium 
ihosphato and acetic add. . 

The viscosity was lowered'constantly by potasdum 
iodide, sulphurle add, phosphg^ add and sodium sul¬ 
phate. 

There was no anireeiablo effect on the viscosity due 
to sodium diloride and magnesium sulphate. 

Honoeodium phosphate produced a sharp drop of <me 
sfBond at 0.1 per cent, followed by a sharp rise of 8b 
SM. at OJS per cent, after which it rose a little further 
and then droned again. 

A part of the data for glue AA which is typicd of 
’ the whole series is given in TaUe XIZ, and is expressed 
•graphically in Figs. 9 and 10. 


TABLBXIX. EnBCTOFBLBCTBOLrrEBONViaOOemrANDJELi, 
STBBNQTB GLUE H,. 

CoBOBBtmtIoB. 50 g. ghw to ISO g. total woiglit. 


SriMoslty 



Si: 

81 b:- 


MStnogth 


0 0 

$4 

04 

84 

04 

84 

» 

04 

84 

0 1 

04 



84 

85 

,, 

,, 

0.5 




85 

85 

84 

. 

04 

1 0 

8^ 



84 

85 

85 

84 

2 0 

S5 

84 

85 

84 

85 

01 

,, 

,, 

5 0 

n 



85 

85 

85 

,, 

,, 

7 0 

to 

05 

85 




,, 

.. • 

10 0 

70 

81 

85 

81 

82 

84 


85 

15 0 


78 

80 

, 


, 

82 • 

20 0 

Hq 

75 

77 

. 



02 

.. 

25 0 



. .• 


,, 

70 

50 0 

• • 

liq. 

liq 

•• 


• • 

• 

• 
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The experimental findings which have ifeen presented 
in this chapter may be briefiy sumnuurizefi as follows: 

' There is no variation in the viscosity of normal glues 
with time up to 90 min. 

Vigorous agitation of % glue or gelatine results in 
a lowering of the viscosity. 

Prolonged heating resu|is in a decrease in viscosity. 

Dehirdration produces a reversion of “soluble" 
gelatine to “insoluble” collagen. 



0 4 e l£ 16 ZO . 24 ZS 


PCfl CCNT OP auBSTANCe ADDED 

PIO 10 THE EFFECT OP ADDED SUBSTANCES 
' UPON VISCOSITY 

At temperatures well above the melting point the 
viscosity increases nearly as a logarithmic function of 
the concentration. 

iThe viscosity varies inversely as the temperature. 

The viscosity varied directly as the amount of 
formaldehyde added. The higher the grade of a glue^ 
and the higher the concentration, the less the amount 
of formaldehyde required to produce ''insolubility.'' 

The jell strength varies inversely as the amount of 
formaldehyde added. This effect is the more marked 
in the weaker grades of glue, and in the lower con¬ 
centrations. 

The viscosity of formaldehyde-treated glues increases 
t with the time. 

The viscosity of formaldehyde-treated glues decreases 
with rise in temperature up to about 40 deg. C. Above 
this teml>erature the viscosity rapidly increases to the 
' setting point. 

The addition of chloral hydrate results in a con¬ 
tinually increasing viscosity, and a continually decreas¬ 
ing jell strength. 

Alums produce increasing viscosities, but have little 
or no effect upon jell strength. 

The viscbsi^ of alum-treated glues increases veij^ 
rapidly with time for a few minutes, after which max¬ 
imum it decreases slowly. 

The viscosity of alum-treated glues decreases reg¬ 
ularly with rise in temperature. 

Nearly all electrolytes produce a lowering in the jell 
strength, but their effect upon viscosity may be con¬ 
tinually to increase, continually to decrease, or first to 
increase and later to decrease the viscosity. ( 
^(Pt^rt II wiU appear in a eubsenuent teeue.) 


r Utilization of British Water Powers 
The report of the British Government Water Power 
Resources Committee (which will shortly be published) 
sets forth a scheme for the utilization of the water 
power of the United Kingdom in place of coal and oil 
The committee's task was to consider the extent to 
which the water power in rivers can be made available 
ar power for industry|, and to advise on the steps to 
'be taken to insure that the water resources are prop¬ 
erly conserved and fully utilized for all purposes. 

The chief recommendation is the creation of a body 
of water commissioners as a department of the Board 
of Trade,, with general authority to see that the water 
power in the covntry is utilized to the best advantage. 
Thes^ cofiimissioners would have functions similar to 
^ the electricity commissioners already appointed, and 
* would be able to approve local schemes for the develop¬ 
ment of 'the water supply without the reference to 
Parliament now necessary. They would also encourage 
the promotion of local schemes and prevent wasteful 
competition between local authorities for water supplies. 

An important recommendation of the forthcoming 
report is that where one authority has more water than 
it requires it should be compelled to supply it to a 
less favored district at a reasonable cost. The Com¬ 
mittee has mapped out the whole of England and Wales 
into districts as they are served by different water¬ 
sheds, and suggests the creation of local committees in 
, counties and groups of counties to arrange for the 
best use of the water supply in those districts. 

Market for American Dyes in Burma 
The few consignments of American dyes that have 
arrii^ed in Purma are reported so satisfactory in quality 
that importers have signified their desire to receive 
more, especially of those adapted to dyeing silks^ as 
the supplies of the native cotton-dyeing works are ob¬ 
tained from India. The colors most in demand are 
pink (three shades), green, blue, first red, scarlet, 
orange, lemon, yellow, violet, black, and blue-black. 
Dyes for this market should be put up in 1-oz., 7-oz.o 
and 1-lb. tins, wrapped in labels showing the color, 
and packed in tin- or zinc-lined cases, as the usuid 
paper wrappings are worthless in this climate. The 
smaller sized tins have the readier sale. Aniline 
dyes pay an import duty of 7i per cent ad valorem upon 
the fixed tariff valuation of 2 rupees per pound moist, 
and four rupees per pound dry. 

Alberta May Resume Sugar-Beet Raising 
The present high price and scarcity of cane sugar 
have led J. A. Grant, British Columbia Fruit Commis¬ 
sioner, with headquarters in Calgary, Alta., to declare 
that resumption of sugar beet growing is necessary to 
prevent extreme shortage. 

Sugar beets were formerly grown successfully in Al¬ 
berta Lai a factory was operated at Raymond, but at 
that time competition with cane sugar, which sold at 
8c. and 10c. per lb. was too keen and the industry was 
abandoned. 

At the iwesoit price of cane sugar, it la estimated that 
beet sugar can be produced at a profit in cottpatttloB 
with it, and alrea^ ooBimexeial intwusts ax* sarlottdg 
considering entering this field. Mr. Grant to «ioted as 
saying that beet sugar can be prodnced In. Alberta if 
lOc. a lb. . 
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The Heat Treatment of a Higlh-Chromium Steel 

— - ; - ; -- 

A Study of the Rebtioii of Vartooe Heat Treatments on the Physical Properties aiMMIeroeciqik Appear* 
anoe of Stainleas Steel — Comparatively HlKh-Temperature Annealing Is Requlied 
to Alter the Stmctore of the Hardened Mi^terial a 

' By H. J. FRENCH* AND YOSHITO YAMAUCHIf 


• V * ^ 

H IGH-CHROMIUM steel containing about ll*to it 
per cent of chromium and^usually 0.20 t<^0.4(f^'per 
cent of carbon is manufactured under the name of 
^^StainlesB Steel,’* because of its peculiar propeHy, when 
properly hardened and finished, of resisting oxidation^ 
and corrosion by the ordinary agents. , * 

Originally employed in the manufacture of cutlery, 
such steel has proved its value in other fields and gives 
promise of wider application. It has been successfully 
used to replace high-nickel and high-speed steels for 
valves in airplane and automobile engines and will prob¬ 
ably receive attention for other machine parts subjected 
to corrosive action or oxidizing service conditions. 

One of its main disadvantages is its high chromium 
content, which makes it a costly alloy. It is also quite 
sensitive to mechanical and thermal treatments, but 
combines high strength and good ductility with its 
ability to resist corrosion, which is a combination diffi¬ 
cult to duplicate. 

While chromium was one of the first of the steel¬ 
alloying elements, its use was for many years confined 
to high-carbon product.^ due to the difficulty of manu¬ 
facturing carbon-free chromium. So-called "Stainless 
Steel*’ 's, therefoie, one of the indirect re8ay;s of im¬ 
provements in the manufacture of carbon-free ferro¬ 
alloys. • 


Previous Investigations 


Comparatively little information has been ^blished 
concerning the physical properties of ’’Stainless Steel.” 
In 1017, W. H. Hatfield' published results of tensile 
and impact tests of a steel contaiiyng 0.80 per cent 
carbon and 18.0 per cent chromium. A comparison 
between air, oil and water quenching followed by rela¬ 
tively high temperature tempering is giveq. His tensile 
test results have also been incorporated in the tentative 
report of the Iron and Steel Committee of the Society 
of Automotive Engineers* and constitute the major por¬ 
tion of the physi^ test data there given. The latter 
report, however, includes a valuable and interesting dis¬ 
cussion of the proper methods of working, annealing 
and finishing such steel and a comparison between stain¬ 
less, high-speed and some common^ used structural alloy 
steels, in resistance to oxidation at high temparatures. 

A rather complete discussion of the properties of 
stainless steel is given by Seidell and Horvitz in Iron 
Age^ The work of previous investigators on high- 
qhromium steels of vaxying carbon content is revfewed, 
and typical differential heating axTd cooling curves are 


•Metdllorglcal BnfUieer, Bureau of Standards. 

, TwatmMit et Aircraft Starts" A»tom«- 

ette gneinSOf*, lfl7, wU 7. ^_ . - • 


tfjven for a steel containing* 0.38 per cent carbon and 
11.02 per cent chromium. The authors clearly show tt|e 
suppression of the ferrite transformation together with 
the lowering of the A, transformation as maximum heat¬ 
ing temperature is increased. Brinell hardness values 
under varying quenching and temperature treatments 
and relation to so-called ”red-hardness” are also showm 
Little data are given, however, on the tensile properties. 

. Material Used 

• 

In order to determine the effect of various heat treat¬ 
ments on the tensile properties of such high-chromium 
steel and throw further light on its possible use lor 
various machine parts, a series of tests has been carried 
out on two bars of annealed 1-in. hot-rolled rounds of 
the following composition: « 


Carboiv ^ 

MangaoMe 

PhoapboniB 


bulpbur« 

Silicon 

Ch^Mnium 


f 



* In the annealed condition, as supplied, the steel showed 
the following tensile properties, in which condition it 
machines quite rcj^dily: 


Proportional limit, lb persq in 
Tensile ctrength. lb persq in 
Elongation in 2 in . per cent 
Rcciurtion in area, per cent 
* Brinell hardness number 
Shore hardness number 


64,000 
106,900 
26 0 
50 S 
222 
54 


Methods Used 


All treatments were carried out on standard Zimmer- 
scheid tensile test specimens, the gage length being left 
in. larger than the specified diameter (0.606 in.) for 
grinding after heat treatment. The effective diametef 
in treatment was, therefore, II in. For hardening, 
samples were heated in gas-fired furnaces, while for 
tempering, an oil bath was used at 400 deg. F. (206 
deg. C.), a 2 to 1 mixture of sodium and potassium 
nitrates at 800 and 1,000 deg. F. (427 and 688 deg. C.) 
and a Hoskin’s electric muffie furnace at 1,200 deg. F. 
(649 deg. C.). All temperatures up to and including 
2,100 deg. F. (1,149 deg. G.) were me^ured by stand- 
imized 14-gage chromel-alumel couples connected to 
a Leeds & Northrup potentiometer. Quenching from 
2,250 deg. F. (1,233 deg. C.) was controlled by a Leeds 
& J^orthrup optical pyrometer. 

All tensile tests were made on a 100,000-lb. Riehle 
testing machine. Proportional limits were obtained 
from stress-strain diagrams, the deformation being 
taken with an extensometer reading to 0.002 in. Brinell 
hardness values wera obtained Onder standard conditions 
(8,000 kg. load on a 10 mm. ball :;:0.026 mm.) using an 
alf^ machine, and a recording scleroscope was used 
for Bkore hardness. 
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Thebmal Analtsib I - ' ' 

before canying out various tiierihal treatmoita 
heating and coding curves were taken with ttie modified 
Rosenhain type furnace in use at the Bureau of Stand¬ 
ards, a description of whk'h will be found in the August, 
1919, BuUeHn of the American Institute of Mining and 
Metidlurgical Engineers^ The inverse-rate curves ob- 



nOMPBIRATDRBS 


tained showed discontinuities with rising temperature 
at 700 and 870 deg. C., and <m cooling at 800 and 700 
dsik C. fapproximately). 

Vakhno Quenching Teicpebatubbs 

The effects on tensile pn^erties and hardnetyi of vary¬ 
ing the oil-quenching temperature are shown in Fig. 1, 
based on experimental results. For the temperatures 
dioaen interesting features are noted: 

(a) The best combination of strength and ductility 
is obtained in quenching tram 1,760 deg. F. (968 deg. 
CL), which condition is coincident with maximum tensile 
strength. 

(b) Maximum hardness and maximum strength do 
not orindde. 

(e) Ductility, as measured by both elongation and 
redneUiMi, datfeaaes rapidly as quenching temperature 
is increased. It reaches a very low value at 1,860 deg. F. 
•(1,010 deg; C.), above which temperature it remains 
practical^ constant. This decrease in ductility and also 
increase in grain else with increase in oil-quenching 
temperatura is clearly indicated in fractures obtained 
*itt tensile tests, as shown in Fig. 2. 

(d) Minimum duetili^, as measured by both elonga¬ 
tion and reduction, does not correqmnd to maximum 
tensile strength or proportional limit 

(e) Proportional limit is a difficult factor to deter¬ 
mine in cases where ductility is low, its exact value 
largely dqmnding upon the observer. A typical stress- 
strain diagram shows marked resemblance to a curved 
line. 

e -• 

Vabying Tbmfebing Temfbbatobb 


.The effect of varying tempering temperature up to 
about 1,200 deg. F. (649 deg. C.) on samides previously 


^ Scott and J. R. Freeman, Jr. "Use of a Modified Roeenhaln 
EUrBM for nMifiBal AnalrNa” fieO. A.IKJB. Na isa (im), 
pp. 14S»-14SS 



FIO S„ EFFECT OF DIFFERENT ANNEALS ON STA1NUBB8 
CTEEL QUENCHED FROM 1.TC0 DBG. F. 

quenched from 1,760 deg. F. (968 deg. C.) and 2,100 
deg. F. (1,149 deg. C.) is shown in Figs. 8 and 4 It is 
interesting to note that the strength of this steri is not 
lowered upon tempering for short periods of time until 
a temperature in the neighborhood of 800 deg. F. (427 
deg. C.) is reached. Between 800 deg. F. (427 deg. C.) 
and 1,000 deg. F. (688 deg. C.) a marked decrease in 
streniKh and increase in ductility are obtained. 

The inherent brittleness of those samples qnmiehed 
from the higher temperatures probably accounts for 
the marked increase in tensile strength witii increase in 
tempering temperature up to 800 deg. F. (427 deg. C.) 
on those samples quenched from 2,100 deg. F. (1,1^ 
deg. C.), as shown in Fig. 4. Short time tempering 
gradual relieves the initial stresses set up in quench¬ 
ing until at about 800 deg. F. (427 deg. C.) these are 



FIG 4 EFFECT OF DIFFERENT ANNIBALB ON STAINtESS 
STEEL QUENCHED FROM S.100 DEG F. 


' overcome to such an extent as to rilow the material to 
dev<^ its maximum resistance to static tensile stress. 
Evlohice of brittleness but to li smaller degree in Miose 
samples quenched from 1,760 deg. F (068 C.) is 

likewise clearly shown by the shape of the tensile 
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•tnacQi com in tiie rang* of low tompoAng tompera* 
tom (Fig. 8). 

It la poaaiUa that llio low tenalle atoangth of tlioae 
/ liard qMclinana la affaetad aomairtist by flia ednditioBa 
of haatiag. 

'< If the apaeliRona an not peifaetty straight, the atress 
apidiad In tha tasting nadilna is not panllal to ilia 



na 6 BARDNsea qubncbbid disbb. i ik diausttbr. 

) IN THICK 

azos of tha spaeimen and as the matarial has low 
duetUity it cannot adjust itsalf and so bnaks at a 
value lower than tha true tensile strangih. However, as 
all teat specimens wen gnund after heat treatment, 
this ^ect has been to a minimum. 

According to Guillet’s constitutional diagnm the 
ated under considention is in tha martensitic range; 
that is, on normal air-cooling frmn sibove the’critical 
ranges only partial transformaticm of tlia solid solu- 


t^n takes iMace^ so that on raachilig room temperatun 
maxtansita rmnains the stable conatitaent Suth 
sted is nferrad to a^ "adf-hardening stad,” and it is • 
necasaaiy to nsqrt to very dow coding, as in a furnace, 
for anneding. Comparison of^Bcindl hardness values 
between water, oil and air cooIm 6-in. thick, 1-in. didu 
heated to various tempanturM^ds givmi in Fig. 6 and 
clearly indicates that the sted in small sizes will harden 
equally well in air as in oil or water. In practice fur¬ 
nace coding from about 1,400 deg. F. (760 dag. C.) 
to a temperature in die neighborhood of 1,000 deg. F. 
.(6^ deg. C.) followed by aircooling to room tempera¬ 
ture is a satisfactory method of annealing. By heating 
to about 1,760 deg. F. (968 dag. C.) and cooling in a 
manner similar to the above, the steel is brought Into 
an even softer condition though one not quite as satis¬ 
factory for ordinary machining. 

Micro-examination of all heat-treated tensile test 
samples was made, and in some cases reveals interesting 
structures. For etching the reagent mentimied ly 
Seidell and Horwitz* condsting of a mixture of 2 parts 
of* 60 per Ant solution of Iqrdrochlorie add, 2 parts of 
16 per cent solution of ammoaiqm persulphate and 1 
part of ccmcentrated aleohdie solution of o-nitropheaol 
a as at first used. This in generd gave satisfactory 
results, but a mixture of 2 parts of concentrated nitric 
acid and l*part of concentrated hydroddoric acid di¬ 
luted with 8 parts of water was finally adopted as meM- 
ing all requirements. With tills reagent satisfkctmry 
ddvdopment of structure was obtained by immersion 
- » • • 

*Loe rtf 
0 
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for from 30 to 00 seconds. Samples qye^iched from the 
hjahest temperatures wUhout subsequent tempering re¬ 
quired the longest immersion,* while the remainder 
required only 30 to GO seconds. « 

All samples oil quenched from above 1,760 deg. F. 
(966 deg. C.) without subsequent tempering show a 
martensitic structure as shown in Fig. 6. Above 1,850 
deg. P. (1,010 deg. C.) •-he '^needles** become quite large 
(Fig. 7) and in those samples quenched from 2,100( 
and 2,260 deg. F. (1,149 and 1,233 deg. C.) there is 
evidence, of retention of the solid solution. Fig. 8 shows 
a portion of the cross-scction of one sample, which in 
particular exhibits the polygonal structure characSter- 
islic of austenite. Partial preservation of these grain 
boundaries is also evident in a sample quenched from 
3,260 deg. F. 

Close examination of micrograph 6 and others not 
shown further reveals minute carbide globules in 
samples representing the steel as oil quenched from 
temperatures between 1,562 and 1,760 deg. F. (862 and 
956 deg. C.). The steel as quenched from 1,750 deg. F. 
(966 deg. G.) and 2,100 deg. F. (1,149 (b>g. C.) and 
tempered at various temperatures between 400 and 
1,235 deg. F. (206 and 668 deg. C.) shows similar 
features as illustrated in Figs. 9, 10 and 11. Samples 
quenched from the lower temperature show a partial 
precipitation of carbide (Fig. 9), whiles those first 
quenched from the higher heat are practically free from 
this constituent until tempered at 1,000 deg. F. (538 
deg. C.) or above, but show evidence of retention, of 
polyhedral grain boundaries even when tempered at the 
higher tempering temperatures used (Fig. 11). 

It is interesting to note that the .structurea*'obtained 
in quenching generally persist even at tempering tem¬ 
peratures «fairly close to the critical ranges, a phe¬ 
nomenon which is undoubtedly directly associated with 
the special properties of this steel 

^ Summary 

I 

Samples of a high-chromium steel quenched in oil 
from various ten^peratures show: 

(a) That vrith increasing quenching temperature 
hardness as measured by Brinell and Shore instruments 

• increases until a temperature of about 1,950 deg. F. 
(1,066 deg. C.) is reached. Maximum range of hard¬ 
ness is generally obtained by quenching from this tem¬ 
perature up to the highest heat used, but in some cases 
this hardness actually decreases due to retention of the 
solid solution. 

(b) That quenching from about 1,750 deg. F. (956 
deg. C.) develops the best combination of strength and 
ductility which is not coincident with range of maxi¬ 
mum hardness. Quenching from this or lower tem¬ 
peratures does not retain all the carbide in solution as 
is the case in samples quenched from considerably higher 
temperatures (notably 2,100 and 2,260 deg. F. (1,149 
and 1,282 deg. C.). 

(c) That ductility as measured by elongation and 

reduction is very low in those samples quenched from 
1,850 deg. F. (1,010 deg. C.) or above. ^ 

Short time tempering at temperatures up to about 
800 deg. F« (427 deg. C.) of samples previously quenched 
fror^oth 1,750 defi(. F. (955 deg. G.) and 2,100 deg. F. 
(iJjlO deg. C.) decreases brittleness. However, duc¬ 
ting is increased to a greater extent in those samples 

X encbed from l,7j50 deg. F. (966 deg. C.) than in those 
enched from the higher temperature. 
tp Jtopering above about 800 deg. F. (427 4eg. C.) 


markedly decreases strength values and hardness, which 
is oT course accompanied by greatly increased ductility. 

In general, the structure of the hardened steel tta^ 
to persist even when tempered for a short period of time 
at temperatures comparatively close to the lower critical 
range, the characteristics depending upon the quenching 
temperature used. 

The most rapid change in tensile properties and hard¬ 
ness occurs in tempering between about 800 and 1,000 
.deg. F. (427 and 63*8 deg. C.). 

4 Effects of Oils and Heat on Glues* 

Plywood may be used near machinery and tanks 
^ith Ijttle likelihood vof being dangerously weakened by 
tl^ action ol oil or gasoline on the glue joints. Ply¬ 
wood panels glued with animal, vegetable, blood albumin 
and casein glues were immersed for nearly a year in 
engfne oil and gasoline. At regular intervals specimens 
were removed from the liquids and tested for joint 
strength. All the glues weakened somewhat during the 
early part of the test, the animal and vegetable glues 
more than the casein and blood albumin glues. The 
total loss of strength in any case, however, was small 
enough to be negligible under most conditions of ser¬ 
vice. A glue shear strength of 100 to 125 lb. per sq.in. 
is considered sufficient for practically any purpose for 
whi'*h plywood is used. Only in two or three instances 
did the strength of the casein and blood albumin glues 
fall below 160 1b. per sq.in. Engine oil, castor oil and 
gasoline seemed to have practically the same effect on 
the glue joints. 

During the forty-live weeks’ test, the wood absorbed 
60 per cent of its original weight in engine oil and 70 
per cent of its original weight in gasoline. The absorp¬ 
tion of these oils did not cause any noticeable swelling 
of theinS^ood. 

Long-qontinued heating, however, will reduce the 
strength of animal glues. Solutions of a high-grade 
joint glue and a veneer grade glue were heated for forty- 
eight Ijpurs at 104,140 and 176 deg. F., and tested every 
few Hours during this period for strength and viscosity. 

In the first seven hours of heating at 176 deg. the 
veneer glue lost approximately one-half its joint 
strength, and 'the high-grade g'ue joints weakened 
almost as much. The greatest loss in the strength of 
the glue joints occurred at this temperature. In the 
solutions kept at 104 deg. there was a sudden drop in 
the strength of the joints made with the high-grade 
glue after thirty-one hours of heating, due possibly to 
a combination of bacterial and chemical action. The 
veneer glue joints showed a more gradual decrease at 
this temperature. The most favorable of the three tem¬ 
peratures tried was 140 deg., but eVen at this tempera- • 
ture an appreciable weakening in both glues was noted 
at the end of seven hours, and longer heating caused 
greater loss. 

The viscosity of the high-grade glues declined more 
rapidly than that of the veneer glue, but at the end of 
the^ heating test the viscosity of the high-grade glue 
stUl averages higher than that of the veneer sdue.^ 

Covered glue pots were u^d in. this experiment. ’ 
When open glue pots are used the loss in strength caused 
by the heat is less aippBxmt, since the loee ie compen¬ 
sated to some extent by evaporation of tj^^ter. 'But 
the concentration of the Iklue solution tMreugli evapor^ 
tion is an expensive means of ga{nin|jr atrenftfet, ^ 

Forwt Products laboratoir TdoAiilsel tliiS* 
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Pemeability of Rubber to 6ases— 


Nature of Permeability and Methods and Apparatus for Its Determination Demlbed—-Bffeet of 
Factors: Characteristics of Rubbers Used» Pressure Differences^ Sheet 
ThicknesseSt*Time and Temperature* 

By JUNIUS D. EDWARDSf and S. F. PICKERING* 


R ubber has been in everyday usd as a gas-retatbipa 
'material for a great many years. NeverthefesGw, 
L until the recent developmedr of the xnodenf rub-* 
berized balloon fabric^ comparatively little advance was 
made in our knowledge of the permeability of rubber to 
gases. With the development of fabrics for ligb|*er- 
than-air craft came the demand for accurate ihethods 
of measuring permeability, together with a Remand for 
the most varied kinds of information regarding the 
permeability relations of rubber and gases. The Bureau 
of Standards has already, in its Technologic Paper IIS^ 
(hereafter referred to as T.P. 113) published the 
results of an investigation of methods for the determi¬ 
nation of the permeability of rubber to hydrogen. Cor¬ 
related with that work has been the present investiga¬ 
tion of the factors involved in the passage of gas through 
rubber and the permeability of rubber to different gases. 


* oempd, and that the properties of both rubber and gas 
determine the rate of penetration. 

Methods of Determining Permeability 

The permeability of a rubber film may be defined as 
the rate at which it is penetrated by a certain gas. 
Permeability will be expressed in terms of liters of gas 
per square meter per* twenty-four hours, the volume 
of gas being corrected to the standard conditions of 
zero deg. C. and 760 mm. mercury pressure. Unless 
stated otherwise, all determinations are made under the 
following cqnditions, which are adopted as standard for 
this work: The fabric is held at a temperature of 26 • 
deg. C. with air at atmospheric pressure (760 mm. of 
mercury) on one side of the fabric and the gas in 
question at an excess pressure of 30 mm. of water on 
the other side. 


Nature of Permeability Process 

Graham* in his classic and pioneer work on the **Dia- 
lytic Separation of Gases by Colloid Septfi’* was the 
first to point out that the characteristic passage of gas 
through rubber took place by solution in the rubber and 



FIO. 1. DIAGRAM OF STANDARD APPARATUS FOR 
DETERMINING PERMEABILITY 


not by diffusion through microscopic openings. If 
gases passed through rubber by the process of diffusion 
as through a poxDUs’plate, their rates of penetration 
should be approximately inversely .proportional to their 
viscosities. As pointed out by Graham, the relative 
rates of penetration of different gases bear no relation 
to their densities or their viscosities. In fact, it is 
difficult to correlate the permeability with any of yie 
well-known properties of the gases. It is quite obvious 
. from a consideration of the facts that some phenomenon 
other then diffusion through small openings is con- 


*ThU paper Is a condensation of a comprehensive report to be 
Issued by me U. B. Bureau of Standards. 

tPliysIcal Ghomlst, Aluminum Co. of America. Formerly U. S. 
Bureau of Standards, 

tAssoolate Ghemlst, U. B. Bureau of Standards. 

.. M. D. Edwards. **petermlnatlon of Permeability of Balloon 
Fabrics/* Bureau of Standards, 119; 1918. 

Mag,, vol. 92i^ p. 4D1: 1899. 


• Description of Methods and Apparatus 

Most of the different types of apparatus available for 
the determination of permeability have been described 
in T. 5 . 113. to which reference has been made. What 
maj; be called the standard apparatus of theEureau of 
Standards is shown in diagram in Fig. 1. The rubber 
sample to be tested is held in the permeability cell a, 
which is maintained at a constant temperature in an air 
or water bath A. The cell consists of two circular plates ^ 
with a shallow chamber in each. The test piece is held * 
between the fianges of the cell and separates the Iwo 
chanIbWs; it is supported by a series of crossed wires 
in the form of a screen. A constant concentration of^ 
the gas whose permeability is to be measured is main¬ 
tained in one chamber. The gas which penetrates the 
exposed area of rubber passes into the other chamber, 
from which it is continuously removed by a stream of 
air or other gas and determined quantitatively. 

Because of the common use of hydrogen in balloons, 
the permeability to hydrogen is the property most often 
determined in the case of balloon fabrics. For this 
reason, and because of the accuracy with which the 
permeability to hydrogen can be determined, the per¬ 
meability to any other gas will be referred to its perme¬ 
ability to hydrogen as the standard of comparison. 

In determining the permeability to hydrogen, a cur¬ 
rent of pure dry hydrogen is passed over one side of 
the fabric and out through a water seal. Dry air under 
carefully regulated pressure is passed over the other 
side (tf the fabric, through a dicing tube and into one 
chamber of a gas interferometer where the percentage 
of hydrogen in the air is determined optically. The gas 
then passes out through* the drying tube d„ which pre¬ 
vents diffusion of water vapor into the interferom¬ 
eter, through the saturator / filled with glass beads 
partly covered with water and then through the wet 
meter m. The saturator is employed to prevent loss of 
water f ihm the meter by evaporation into the gas which 
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is beinpr measured. Arrangements ijrd made for by¬ 
passing the air stream' from the interferometer to the 
meter when the interferometer' is being read and for 
supplying the comparison chamber of the interferpm- 
eter with pure dry air. 

The gas interferometer* of the Rayleigh type meas¬ 
ures the difference in refractivity of the-two samples 
of gas contained in th^gas chambers of the instrument. 
Several interferometers were used and their sensitivity^ 
was such that each scale division indicated from 0.007 
to 0.01 .per cent hydrogen in air. The average of ten 
settings of the instrument gave a reading which was 
good to somewhat better than one scale division; ‘this 
gives ample precision in the determination of the hy¬ 
drogen. The calibration of the interferometer, both 
for hydrogen and other gases, was accomplished by the 
method described by one of us in the Journal of the 
American Chemical Society/ 

Characteristics of Rubber Samples Employed 

The greater part of the determinations recorded were 
made with rubber films as they are contained in balloon 
fabrics. This was done not only because of the imme- 
. diate application of the results in that field, but also 
because balloon fabrics of great variety were readily 
available. Rubber films of satisfactory uniformity and 
low permeability are also most easily secured in the 
form of balloon fabrics. The support given the rubber 
film by the cloth on which it is spread simplifies the 
handling and testing of the material. The question 
might be raised as to whether in somef^ edhes the 
results might not be influenced by the cloth on which 
the rubber is spread. To test this point, determina¬ 
tions were also made on thin sheet rubber in 'those 
instances. * The absolute permeability of the rubber is 
profoundly modified by the cloth, as will be shown later; 
its relative permeability to different gases is apparently 
not affected thereby. 

f , 

Relation of Permeability to Composition 
OF Rubber 

For the present purpose rubber may be considered 
to be a mixture of “polyprene,” (C.H,)t, in different 
stages of polymerization, together with resins, nitrog¬ 
enous matter, water and inorganic material in varying 
proportions. Vulcanized rubber, which we will here¬ 
after refer to simply as rubber, contains in addition 
varying proportions of sulphur, combined with or ad¬ 
sorbed by the polyprene together with some free sulphur. 
Compounding materials in great variety may also be 
added to the rubber to give it desirable characteristics 
but where imperviousness to gases is desired their use 
is usually restricted. 

Relation Between Permeability and 
Composition 

Without going into the detailed evidence contained in 
the complete report it may be desirable to summarize 
some of the observed facts in regard to permeability and 
composition: ‘ 

The aging of rubber in thin films is accompanied by 
a characteristic decrease in permeability. 

The aging of rubber is usually accompanied by a de¬ 
crease in the percentage of total sulphur; the combined 


■For detailed description aee L. H. Adams. /. Am. Ohem. Boe., 
vol. 87. p. 1,181; 1911 

^Edwards, JT. Am. Soo., vpL 89, p. 2.882; 1917., See also 

Chbm. a Mbt. Mno., vol. 21, p. 660; 1919. 4 


sulphur increases by varying amounts and the tree 
sulphur decreases eventually to a low value. 

In one series of fabrics where the degree of cure was 
varied, no significant change in permeability was ob¬ 
served. In this case the percentage of combined sulphur 
varied from 0.8 to 2.5 per cent. In another series, large 
changes in permeability were noted with change In the 
degree of cure: the combined sulphur varied from 1.6 
to 5.0 per cent. T]ie original acetone extract was ap- 
• proximately constant in each series. 

Because of the number of factors involved it would 
be Wiwise to draw«any very extensive conclusions. The 
vie\6 is quite widely held by manufacturers and others 
\Jiat the permeability' of a fabric can be reduced by 
iqpreasing thb degree of cure. Between certain limits this 
is trub. That this reduction in permeability is caused 
entirely by the increase in combined sulphur is not at 
all cei;ta-in. Opposed to this latter view is the fact that 
as great and*greater decreases in permeability are noted 
on fabrics bxposed to the weather where there are rela- 
tively small changes in combined sulphur. The most 
striking change in exposed fabrics is the increase in 
acetone extract, which increase is a measure of the 
resinification and oxidation of the rubber. It appears 
reasonable to believe, therefore, that an increase in 
combined sulphur and acetone extract each cause a de¬ 
crease in permeability. This would be the natural result 
if hydrogen was insoluble in both the acetone-soluble 
material and the '^polyprene sulphide.” 

It has been thought by some that the free sulphur 
plays an important part in determining the permeability. 
The free sulphur which is present in the colloidal condi¬ 
tion in the rubber after vulcanization frequently crys¬ 
tallizes out. This is strikingly shown by the micro- 
section {)f a sample of ballonet fabric illustrated in Fig. 
2. The sulphur crystals are seen as dark dendritic 
masses in the rubber between the two plies of cloth. 
A certain amount of this sulphur eventually penetrates 
to the surface and evaporates. This process might pos¬ 
sibly produce a certain porosity which would increase 
the permeability. Tests made on portions of the fabric 
of Fig. 2 where cryst^illization was extensive shQwed^no 
significant difference in permeability as compared with 
portions where "crystallization had not occurred. Cer¬ 
tainly out tests and experimental methods have not 



fig. 2. MICROSBCTION OF BALLONBT FABRIC (X 188) 
SHOWING SULPHUR CRYSTALS 
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been of sufficient delicacy to detect any effect on the 
permeability which can be ascribed to this blooming 
out of sulphur. 

Compounding materials may be added to the rubber 
either to make it more impervious to gases or to give 
it greater durability. Paraffine and glue are two sub¬ 
stances which are said to lower the permeabifity of 
rubber to hydrogen. It is known that either of them 
alone will give a film of very low Qermeability provid¬ 
ing it is non-porous. Their use is not essential, how-. 



FIG. 8. RELJiTION BETWEEN PERMEABILJTT AND 
PARTIAL! PRESSURE OF HYDROGEN 

ever, to the production of a satisfactory coating for 
balloon fabrics. Lampblack, zinc oxide, litharge may 
be incorporated in the rubber to give it greater life by 
protecting the rubber from the injurious action of 
light. • 

Relation of Permeability to Pressure 

In considering the effect of pressure, a distinction 
should be made between the total pressure and Ahe par¬ 
tial pressure of any constituent. A difference m the 
total pressure on the two sides will produce tBnsion in 
the rubber film and a change in thickness or ph^isical 
properties may result. The effect of a change in the 
total pressure will be influenced by the supportf^iven 
the rubber film such as when it is held between cloth 
of ene hr more plies, as in the catfe of a balloon fabric. 
The work of previous investigators indicates that the 
permeability of rubber to any gas is about proportional 
to the partial pressure of that gas. The agreement on 
this point is not unanimous, however, and the methods 
and data recorded are not satisfactory in all particu¬ 
lars. 

In Fig. 3 is shown the relation between permeability 
and difference in partial pressure of hydrogen as shown 
by tests on six different test pieces of the same fabric. 
The percentages of hydrogen in the air were determined 
by means of the interferometer. The permeability of 
the different test pieces with 100 per cent hydrogen 
varied from 9.4 to 10.0 liters; each result was there¬ 
fore multiplied by the ratio of 10 to the observed perme¬ 
ability at 100 per cent so that the 100 per cent value 
became 10 in each case apd all the other values wpre 
directly comparable. It may be concluded from these 
results that the permeability is directly proportional to 
the partial pressure within the limits of experimental 
error. Similar resultAirere obtained with carbon diox¬ 
ide as shown in Fig. 4. 

In accordance with the conclusion that the perme¬ 
ability was directly proportional to the partial pr^sure, 
the results of all permeability determinations have been 
corrected to the standard condition of a partial pressure 


of f60 mm. in th^following manper. For example: In 
one determinaticip with carbon dioxide (99.9 per cent 
pure) there was 0.6 pef cent carbon dioxide in the air 
on J;he opposite side of*the fabric; the barometric pres¬ 
sure was 750 mm. and the observed permeability 20.0 
liters. The corrected i^rmeabllify is then equal to 

20.0 X X = 20.4 liters. 

The change in permeability when the difference in 
the total pressure on the two sides of the sample is 
varied follows no simple law. In this case, not only 
does^the peimeability change with the change in partial 
pressure but also it may change with any variation in 
thickness caused by the tension on the rubber. Obvi¬ 
ously the effect will vary with the support given the 
rubber. In the case of a balloon fabric the rubber film 
is* given very intimate support by the cloth on which 
it is spread. The cloth may to some extent be prevented 
from stretching by the manner in which it is held in 
the cell during a test. In the case of a sheet of rubber 
such as dental dam, the only support the rubber re¬ 
ceives is from the screen on which it rests in the cell 
and the fact that it is clamped at the edges. In Fig. 5 
are shown the graphs of several experiments where* 
the pressure of the hydrogen was varied. The two 
balloon fabrics (Nos. 50,313 and 47,174) show about the 
same small rate of increase of permeability with 
increase of pressure. The two samples of dental dam 
shew a slightly higher rate. The extensibility of rub¬ 



ber ffiid cloth may vary so great’y that no great uni¬ 
formity in the shape of these curves can be expected 
and, in general, that is our experience. 

Relation of Thickness of Rubber to 
Permeability 

The permeability of a sample of rubber should obvi¬ 
ously bear some relation to the thickness of the material. 
The most reasonable assumption, and the one usually 
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made, is that the permeability is inversely proportional 
to the thickness of the rubber. A ^series of samples 
\}f rubber, identical in chemical composition and physi¬ 
cal properties, was not available for testing this point. 
It was necessary, therefore, to use material from 'dif¬ 
ferent sources and varying in composition. The samples 
tested varied from ‘the thin sheet rubber known as den¬ 
tal dam, about 0.2 nVn. in thickness, up to sheets of 
2 mm. thickness. Certain of the samples were “vapoR 
cured” with sulphur chloride and the rest steam cured 
in the usual manner. The permeability of these samples 
was determined with zero difference of pressure on the. 
two sides of the samples in order not to introduce- any 
variation in the tests because of stretching of the ma¬ 
terial. Their permeability was determined with a 
Shakespere permeameter which was furnished to us by 
Prof. Shakespere of Birmingham University. For 
descriptions of this apparatus and method the reacicr 
is referred to Reports of the British Advisory Commit¬ 
tee for Aeronautics for the last two years, which will 
undoubtedly be made available eventually. The instru¬ 
ment gives reproducible results of good precision* for 
purposes of comparison. 

The results of these tests are shown in Fig. 6, where 
* the gas impedance, by which term the reciprocal of 
the permeability is designated, is plotted as a function 
of the thickness. * There is clearly a linear relation 
between the two variables over a con.siderable range. 
Such uniformity as was found was hardly expected, 
considering the fact that the samples represented 4;he 
product of a number of different makers and ‘made no 
preten.se of being uniform in composition. It will be 
noted that the very thin samples, about 0.2 to 0.3 mm. 
in thickness, show a lower impedance (higher perme- 



Pressure of Hydrogen Millime+er of Water 

FIG. 5. RELATION BETWEEN PERMEABILITY AND TOTAL 
PRESSURE OF HYDROGEN 

ability) than corresponds to the .straight line. Thic 
may po.ssibly be due to the greater effect of non-uni¬ 
formity in the very thin material. The sample, O.t' mm. 
in thickness, which showed an impedance of over 0.6, 
was old and stiff and its high ii^ipedance was anticipated 
because of our observations on the- decrease of perme¬ 
ability with age. This might also be inferred from its 
high acetone extract and combined sulphur values. The 
sample 1.93 mm. in thickness contains glue, which may 
account for its slightly greater impedance. 

The results of Fig. 6 show sufficient uniformity to 


warrant calculating what may be called the specific 
permeability of rubber. It may be defined in terms 
analogous to those in which such a property as thermal 
conductivity is defined, by stating that it is the volume 
of gas which passes through unit area of a sample of 
unit thickness in unit time with a difference in partial 
pressure of 760 mm. of the gas. The centimeter and 
minute can be conveniently used as units. The specific 
permeability to hydrogen at 26 deg. C. of vulcanizea 
rubber of the character tested as calculated from the 
graph of Fig. 6 is 20.4 X 10-* c.c. per minute. The 



FIG. 6. RELATION BETWEEN PERMEABILITY AND 
THICKNESS OF RUBBER 


volume of hydrogen (measured at 0 deg., 760 mm.) 
passing through a sample of rubber at 25 deg. C. can 
be approximately calculated from the following equa¬ 
tion: 

„ 20 X 10 X At 

. “ d 

where V is the volume in c.c., A the area in sq.cm., t 
the time in minutes, and d the thickness in cm. 
t- The only other data in the literature which can be 
compared with the above value are those of Kayser.* The 
specific ^permeability to hydrogen at 25 deg. G. as cal¬ 
culated from Kaysey’s equation is 27.4 X 10-* c.c. per 
minbte, which value is in fair agr^ment with ours. 
Although care should be taken not to place too great 
reliafice on any value for the specific permeability of 
rubber the character^tics of which are unknowij^ neyer- 
theless the preceding equation will be found useful in 
arriving at an* approximate figure in many cases. A 
direct permeability determination is the only sure 
method in any case. 

The dath of Fig. 6 confirm the very interesting obser¬ 
vation of Prof. Shakespere that the gas impedance 
for a given weight* of rubber is greatly increased by 
being spread on cloth. For example, a sheet of rubber 
(density 0.96) having a weight of 120 g. per sq.m, 
(about 3.5 oz. per sq.yd.) will have a thickness of 0.18 

mm. and, according to Fig. 6, a permeability of g-gjg ““ 

23.8 liters. This weight of rubber properly spread on 
cloth can be made to give a fabric having a permeability 
of about half that value, or 10 to 12 liters. The cloth 
therefore performs a very important function in re¬ 
ducing the permeability in addition to giving the rubber 
support and protection. As pointed out by Prof. 
Shakespere, this fact is of importance in securing bal¬ 
loon fabrics of the lowest permeability. 

TIME OF Penetration of Rubber 

For some purposes, notably for use in gas masks, it 
is not the maximum permeability which. is of mest 

■^Kayser, Wied, Awn., voL 4S, p. S44: 1891. 
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Importance,' but the time required for the gas to pene¬ 
trate the fabric. A gas mask fabric loses its protective 
value about as soon as the poison gas penetrates in 
appreciable quantities. Permeability determinations of 
the kind considered in the present work are therefore 
of very little value in this connection. 

One teat m^e on a balloon fabric with the Shake- 
spere permeameter indicated that hydrogen penetrated 
the fabric in less than 1 minute andL the fabric reached 
its maximum permeability in from 1 to 2 minutes. These < 
times include the lag of the instrument so that the 
actual time required to penetrate this fabric musk be 
^eiy small. The permeability of this fabric was afou| 
8 liters per sq.m, per 24 hours. * Tests made witti hy-t 
drogen sulphide, in which the gas penetrating the ruV 
ber was detected with lead acetate solution, showed that 
rubber films of the character used in balloon fabrics were 
penetrated with great rapidity by hydrogen eulpnide 
also. Any considerable time required to rdach equilib¬ 
rium in testing may be generally considered td be caused 
by instrumental lag. Sometimes, however, there are 
actual changes in permeability with long continued 
tests, which make it appear that equilibrium is being 
reached very slowly. • 

Relation of Permeability to Temperature 

Graham first called attention to the large tempera¬ 
ture coefficient of permeability. The relation between 
temperature and permeability has been examined since 
then by a number of investigators, most of whom are 



FIG. 7. RELATIVE] PERMBABILTTT OP RUBBER TO CARBON 
DIOXIDE. HYDROGEN AND HELIUM AT 
VARIOUS TEMPERATURE 

in general agreement, although Frenzel’s* results alone 
indicate that the relation is a linear one. However, 
there are no reliable values which cover a very large 
range of temperatures. 

A special cell was designed for determining the per¬ 
meability at different temperatures. It was similar to 
the regular cell, except that each half was provided with 
a water jadcet through which water could be circulated 

*Frens^ Dber die GasdurchlSnlskelt dor Ballonitoffe.'* Druck- 
erel des EleSMlcheii Textilbtettee tm Gebwener. 


by ftieans of a pqpip. By regulating the temperature 
of the water, the fabric could easily be kept at any» 
desired temperature within the range covered. The 
temperature of the fabric itself was measured by means 
of a copper-constantan thermocouple of No. 36 wire 
whose ^liot junction’’ was mountAl on the fabric before 
Assembling the cell. • 

For graphic comparison the relative permeabilities of 
harbon dioxide, hydrogen and helium are shown in 
Fig. 7. It will be noted that the curves for hydrogen 
and helium show about the same relative increase with 
* temnerature. The change of permeability to carbon 
dioiade, however, becomes practically linear after 30 
deg. G. No simple relation between permeability and 
temperature has been discovered. 

(Port II of this paper will he published in \ 
• our next issue,) ’ - 


Grave Shortage p£ Print Paper in United Kingdom 
If the difficulties of the American newspaper pub¬ 
lishers are ^considerable^ they are perhaps not more 
embarrassing than those of their British confreres. 
In November last the price per ton in Scandinavia of 
mechanical pulp was 120 crowns, as against 330 crowns • 
today. (The normal exchange value of the crown is 
$0,268.) T|^e Scandinavian association virtually con¬ 
trols the market, and Lord Northcliffe's press remarks 
that there is nothing to prevent it from raising the 
pr^ce to 600 or even 900 crowns. 

The Timef, in reviewing the situation, concludes that 
the paper trade cannot become easier until the supply 
of mechmical pulp.wood is enormously increased, and 
suggests that this be done by opening up the vast region 
lying between Hamilton Inlet and Lake St John in 
Canada, .where there is a supply of the right sort of 
timber sufficient to furnish the requirements of the 
country for years to come and where mills laid down 
^today could be worked in eighteen months. It is ex-^ 
“plained in detail that wood can not be imported into 
Great .Britain to be pulped on account of the expense 
and other insuperable difficulties. 

The Newspaper World states that 321 newspapers 
have increased their price during the present year. 
The journal continues: 

An analysis of the Board of Trade returns for the 
past four months shows that the average price for 
mechanical pulp has risen in the course of six years 
from about £4 10s. ($22) per ton to about £24 ($117) 
per ton, and for high-grade pure sulphites from £10 

• ($48) a ton to between £50 and £60 (between $243 and 
$292) per ton. Seeing that the cost of all other raw 
materials and chemicals is double or treble what it was, 
and workers’ wages arc, reckoned according to the 
time worked, more than double, it is little wonder that 
pure white printings at 2d. ($0.04) per pound are 
things of the past, and likely to be, so long as this 
generation lasts. 

The action of the Norwegian Government with regard 

• to paper may have an effect upon the quantity of pulp 
coming across to Kngland. ^ome think that it will 
reduce the tonnage of paper being made in that country, 
so that the pulp mills will have more for export and will 
be willing to sell at a reduced price; but others con- 
sider that, as the pulp mills and paper mills so often 
belong to the same companies, they will want to make up 
on the pulp for anything they may lose on the paper from 
home consumption, and so will keep up the price as at 
present or even force it higher. If mechanical pulp 
advances much more, the British paper makers will be 
compiled to turn their attention to waste paper as a 
raw material to a far greater extent than they do now. 
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British Nitrogen Production PlaAs 

By Frederick B. Hamer 

T he experimental factory ^hich the British gov¬ 
ernment set about establishing during the war at 
Billingham-on-Tees/in*the County of Durham, for the 
fixation of atmospheric^ nitrogen is at last to be turned 
to commercial and national account. The history of the^ 
enterprise is still somewhat obscure, and if it were fully 
disclosed would probably reveal the usual confusion and 
delays Which characterize State action in such matters. 
It is not strictly correct to speak of a “factory.” Such 
an establishment was contemplated and plans had been 
nearly completed, but with the signing of the armistice 
operations came to a stop. Billingham at present is 
understood to be little more than a site, with some 
partially constructed roads, a few foundations for plar/c, 
hutment accommodations for workers, etc. But as 
regards plant, there is practically none, and the Billing¬ 
ham “factory” is, like the nitrogen to be fixed, some¬ 
thing in the air. ^ 

Of late there has been much speculation as to what 
was to become of the government’s scheme, together 
•with the results of the valuable research work under¬ 
taken. It is a relief to know that at last the matter has 
been finally settled on what is generally regarded here 
as a satisfactory basis. The great firm of Brunner, 
Mond & Co. has formed a new company, Synthetic 
Ammonia & Nitrates, Ltd., with a capital of £5,000,OQO, 
to take over the whole concern from the gpvernment. 
The company is to be British-controlled, the directors 
are to be British-born, and the firgt directon» are to 
be approved by the government. The purchase ^jrice 
has not been disclosed. 

Large Technical Staff Organizfj) " 

In addition to acquiring the site*and what stands on 
,it at Billingham, the new company will take over the 
leading engineers and chemists employed by the govern¬ 
ment in research .work on the subject, and with .these 
as a nucleus has already organized a large staff of scien¬ 
tists and technologists. Members of this staff have 
already visited and inspected the German plant at 
Oppau, where the Haber process had been worked out. 
The company’s experts have also visited the U. S. Gov¬ 
ernment plant at Sheffield, Ala., and the General Chem¬ 
ical Co.’s plant at Laurel Hill, N. Y. The experimental 
plant of M. Georges Claude at La Grand Faroisse has 
likewise been inspected, and in addition the experi¬ 
mental plant of Dr. Maxted, one of the leading British 
authorities on nitrogen-fixation, has been acquired. 
With this very complete equipment, and with the inde¬ 
pendent research and design carried out by the com¬ 
pany’s own staff, it is claimed that the British company 
is now in a position to erect plant “in the full confidence 
that the process chosen will prove to be superior to any 
now in existence.” 

Modification of the Haber Process Chosen, 

The process is essentially a modification of the Haber 
process and was developed without any German assist¬ 
ance. In the matter of patents, however, the company 
vrlll be fully protected by the government against 
^rman interference. It is intended to erect imme- 
.diately at Billingham a plant for the manufacture of 
100 tons of 100 per cent ammonia per day, equal to 
150,000 (rising to 460,000) tons of sulphate pw year. 


It is held, however, that chloride of ammonia is equal, 
if not superior, to sulphate as a fertilizer, and since by 
converting the ammonia into this form, carbonate of 
soda (soda ash) can be produced (a product in which 
Brunner, Mond ft Co. are pre-eminent)) it is hoped that 
the agricultural community will adopt the chloride for 
agricultural purposes. 

So far the scheme is purely commercial, but national 
safety in the event, of another war is amply provided 
I for—it has been, in fact, all through the primary con¬ 
sideration. Arrangements have been made with Explo¬ 
sive^ Trades, Ltd.,^to take its requirements of ammonia 
fr6i(' the company, and to erect plant to the extent 
fTcsircd by the govdrliment for the oxidation of this 
RFinionia to* form nitric acid and explosives derived 
therefrom. The scheme generally is regarded as well 
planned to safeguard British interests as regards 
fertilisers and (in the event of war) explosives. 

Another Company to Use Claude Process 

Side by side with this plan may be mentioned the 
purchase by an English company, Cumberland Coal, 
Power ft Chemicals, Ltd., of the rights in the Georges 
Claude process, which works up to pressures of 1,000 
atmospheres, and which, it is claimed, is peculiarly eco¬ 
nomical on account of its simplification of plant. So far 
no operations have been started in England, but a direc¬ 
tor of the company informs the writer that the operation 
of the first commercial unit in France is most satis¬ 
factory and when the tests have been fully completed 
an immediate start will be made here. The first unit 
to be instafied will correspond with a production of 
50,000 tons of sulphate of ammonia a year, and in 
addition a small plant will be erected for the pro- 
diction pf chloride of ammonia, this company, like the 
other, having a strong belief in the future of chloride 
as '^a fertilizer. 

These plana contemplate an enormously increased use 
of ammonia in some form for agricultural purposes, and 
they fib in with the national demand for bringing more 
land into pultivation and for introducing intensive 
methods of cultivation to safeguard the nation against 
the threatened shortage of foodstuffs. 

London, Bnaland! 

Electrical Sterilization of Milk 

The Brittah Medical Research Committee has recmtly, 
according to Commerce Reports, published results of 
experiments in sterilization of mift by Profs. Beattie 
and Lewis of Liverpool University, who largefy' carried 
on the work. They enumerate the results of fifteen ex¬ 
periments under varying conditions, witii different de¬ 
grees of current and with several qualities of milk. The 
final conclusions arrived at by the investigators are: 

Milk can be rendered free from B, eoli and B. tuberew- 
losis by the new electrical method without raising the 
temperature higher than 63 or 64 deg. C. This tempera¬ 
ture effect is very short in duration and in itself is not 
the principal factor in the destruction of .the bacteria. 
Though the milk is not sterilized in the strict sense of 
the word, the percentage reduction of the bacteria over 
a fortnight period is 99.98. The keefdng power of the 
milk is considerably Increased. 

The taste of the milk is not altered, and so far as 
careful chemical examination can dete^ne the pn9- 
erties of the milk are not in any way Impaired. The 
milk may accurately be described as **mw milk” ftee 
from paAogenetle bacteria. 
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(hQTgen the Prime Factor in.* Corrosion* 

— . — .I . . . ■■ — 

• • 

A Discussion of the Nature of Passivity, and the Various Characteristics of Rust {uid Other Oxygen-. 
Bearing Substances hi Promoting forrosion—It Appears Impossible to Produce a Micro- 
Section Which Will Corrode Under Water Attack According to Crysta^ine Areas 

• By WILLIAM D: RICHARDSON 


O NE who has followed the experimental work^ione 
OP. the corrosion of iron an^ ;iteel during thilpast 
ten or fifteen years must have noticed tfae apparentiV 
contradictory nature of many of the experhnenlal 
results and conclusions drawn from them and must 
have felt that the theory of corrosion lacked some essen¬ 
tial factor or factors to make it even an approximately 
complete generalization. No chemist today, can safely 
predict on the basis of theory what metal or metals will 
corrode most or least under a given set of conditions, 
even with the results of the very large number of 
experiments made by different investigators before him. 
In any given set of circumstances wherein iron and steel 
are exposed to the weather or to conditions which favor 
corrosion, there is always a doubt as to which of several 
metals will have the longest life and how the corrosion 
or pitting will proceed. The common statement of the 
theory of corrosion based on Nemst’s theory of electro¬ 
motive force/ while entirely convincing in the abstract, 
fails, when subjected to teat, to explain the experimental 
results obtained. However, the electrolytic theory 
undoubtedly includes all the fundamental facts, and if 
it fails to explain the course of corrosion in any given 
instance, this is probably because some essential fafts 
have been overlooked or have not been sufficiently 
emphasized and correlated. * 

Potential Difference—Solution Pressure 


Corrosion depends in part on the solution pressure of 
iron and its place in the electrochemical series. While 
varying somewhat with the nature of the electrolyte 
used, this series as commonly given is ^s follows, begin¬ 
ning with oxygen at the negative end and ending with 
caesium at the positive end of the series. Hydrogen is 
placed differently in different tables, in some being 
shown as more, in others less electropositive than iron. 
The very lack of agreement on the exact position of 
a given element in the electrochemical series indicates 
the influence of lesser factors in locating the element in 
one position or another. These factors are in general 
blbctrochbmical series of the elements 


,^Non-metala-> , 
Fluorine 

Rromine 

Iodine 

Sulphur * 

Fhonhorue 

Selenium 

Iron Oxides 

Nitrogen 

Boron 

Carbon 

SUioon 


Osmium 

Rhodium 

Iridium 

Gold 

Platinum 

Paliadium 

Silver 

Iron Carbide 

Mercury 

Copper , 

Arsenic 

Bismuth 

Antimony 


-Metale- 


Hydrogen 


Tin 
Nickel 
Cobait 
Iron 

Hydrogen oc¬ 
cluded by Iron 
Hydrogen 
Cadmium 
Zinc 

Manganese 

Chromium 

Aluminum 


Magnesium 

Calcium 

Strontium 

Barium 

Lithium 

Sodium 

Potassium 

Rubidium 

Caesium 

+ s 


rimllar to those ^ich influence and modify the course 
of oorroslcm. 
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- Ir order to ascertain the place of hydrogen in rela¬ 
tionship to iron in the electrochemical series, the follow¬ 
ing experiment was tried based on the well-known fact 
that a pure or nearly pure iron when soaked in dilute 
sulphuric acid absorbs considerable quantities of 
Hydrogen. 

Two strips of pure open-hearth iron, measuring about 
1x3 in., were carefully cleaned by means of fine emery 
paper. One was allowed to soak in sulphuric acid of 
something Less than 1 per cent strength over night. In 
the morning the untouched piece of metal, still bright, 
was once ipore polished with fine emery and both pieces 
were connected through a sensitive millivoltmeter and 
simultaneously plunged into neutral salt solution. The 
voltmeter showed the acid-soaked iron positive and the 
clean iron negative. 

On the face of it this experiment indicates that 
hydrogen; or rather iron with hydrogen occluded, is 
electro-positive to clean iron, but it was considered that 
the experiment might only prove that completely * 
reduced iron (iron with hydrogen occluded) was electro- 
positjjve to iron with oxygen condensed on its surface 
(clean, bright iron). However, the conditions of the 
experiiqpnt were similar to those which might obtain 
during corrosion, so that it may be accepted for prac¬ 
tical purposes that jron with hydrogen occluded on its 
surface or any area of iron with hydrogen occluded is * 
electro-positive to clean, bright iron and, of course,* 
more^so to iron with occluded oxygen or coated with 
oxides of iron. This holds true for water, neutral salts 
and generally for dilute non-oxidizing acids. 

Factors Influencing Corrosion 

The main factors influencing corrosion considered in 
this paper are four in number: 

1. (Composition of the metal. 

2. Physical treatment to which the metal has been 
subjected. 

3. The influence of atmospheric oxygen (and other 
atmospheric constituents). 

4. The influence of the products of corrosion or rust 

Composition 

According to the electrolytic theory, based on the solu¬ 
tion pressure hypothesis of Nemst, corrosion of iron haa^ 
been held by many chemists to he determined by the 
composition of the metal, and perhaps the majority of 
papers written on the subject take this point of view. 
All of the kinds of iron and steel investigated by the 
writer corrode easily with the single exception of 
Duriron*. There must be some point, more or less 

*niii metal la stated to contain approximately 15 per cent 
silicon and henco la an alloy of so different a composition from 
the other metals considered as to require entirely separate treat¬ 
ment It Is possible that there are no or few ferrite areas or sur¬ 
faces exposed In this alloy and hence little opportunity for Iron, 
owlna to Its solution pressure, to Co into solution under any con¬ 
ditions ^en in the presence of stronc and weak adds. 
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critical, at which corrosion or corrodibility rapidly 
diminishes or ceases, tfnd the study A the composition 
borrespondinfiT to this point or cur^e regrion should 
throw much light on the general problem of corrosion. 
For present purposes only the ordinary types of iton 
and steel are under consideration and any statements 
made, if not otherwise qualified, refer to such varieties. 
Further discussion of^«the influence of composition on 
corrosion will appear later. 

Physical Treatment 

Under physical treatment are to be considered the 
various heat treatments, working the metal under heat, 
rolling and annealing, method of manufacture, etc. 
Some of these treatments change the composition of the 
metal, others only its physical structure, or, niore 
important, its surface, and corrosion, it may not be 
amiss to emphasize, is distinctly a surface phenomenoh. 
There are occasions then when physical treatment may 
be more important in influencing the commencement 
and course of corrosion than composition itself. Where 
deep pitting or slight but uniform generjil corrosion 
takes place its progress may be determined by so simple 
a factor as mill scale remaining closely adherent on 
.certain parts of an iron surface only, and again corro¬ 
sion. may be prevented entirely for a long period of 
time by thin tightly adherent mill scale. ^ 

Oxygen 

Oxygen is considered by the writer to dominate over 
composition in determining the initial stages of corro¬ 
sion and, acting through the medium of the products of 
corrosion, in determining more than any other single 
factor its entire course. Water is,* of course, always 
assumed to be present either continuously or intern;iit- 
tently. It is possible that some corrosion results which 
have been reported as due to composition of the metal 
may have been due and perhaps,.determined by the 
physical treatment to which the metal has been sub¬ 
jected. On the other hand, atmospheric air or oxygen, ' 
and particularly the products of corrosion, are able to 
overbalance physical treatment as they are composition. 

Producis op Corrosion 

The products of corrosion are themselves great accel¬ 
erators of corrosion, just as mill scale is. This accel¬ 
erating action is due first to the fact that the iron 
oxide formed during corrosion is strongly electro¬ 
negative compared to iron and when concerned in corro¬ 
sion is always a cathode. Ferric oxide may also act as 
a depolarizer in corrosion, since it is oftentimes reduced 
to Its activity may be increased by condensation 

or adsorption of atmospheric oxygen on its surface, 
although Friend believes his experiments have dis¬ 
proved this. It also acts by absorbing and holding 
water. 

After the commencement of corrosion, its subsequent 
course is determined very largely by the physical char-, 
acter of the rust formed, its distribution over and its 
adhesion to the surface of the metal. It may so ac^t as 
to stimulate general corrosion. It may be responsible 
for deep pilling or under other circumstances may 
retard corrosion or prevent it altogether, for consider¬ 
able periods at least, by close adhesion over considerable 
areas. It may cause corrosion to take different courses 
at different times, due to the fact that the rust formed 
at one time may be loose and wet, later on tightly 
adherent and later still dry and hard, so thathy the 


influence of. moisture or temperature or physical strain * 
it scales off from large surfaces, exposing the metal 
beneath, and the cycle is thus renewed. Altogether rust 
appears to be the main feature of ordinary corrosion, 
not only as a result, but as a causative agent 

Rust itself is dependent for its formation upon atmos¬ 
pheric,, exygen with the slight assistance of carbon 
dioxide and its physical characters are developed chiefly 
by the conditions of corrosion. The behavior of the rust 
formed may also be' dependent upon the physical treat- . 
’ ment to which the metal has been subjected and to the 
composition of the jnetal, so that the conclusion appears 
war/anted that composition of the metal, at least among 
the ordinary varieties ,pf iron considered here, does not 
fnfluence the^ progress of corrosion directly but rather 
iifdirectly through the behavior of rust and the relatiqn- 
ship of the rust to the metal composition and surface. 

Thus^the products of corrosion or rust act in a dual 
capaci*ty, elertrochemically as accelerators of corrosion 
and physically as a protective against corrosion. It is 
needless to point out that these two ways of functioning 
are diametrically opposed to each other and it can easily 
be imagined how many types of corrosion and pecu¬ 
liarities and apparently unexplainable differences in 
corrosion might be due to this fact alone. 

Relative Importance of Composition, Oxygen 
AND Iron Oxide 

The relative importance of these three factors of 
corrosion, and particularly the importance of composi¬ 
tion, is of paramount interest. If oxygen determines the 
commencement of corrosion, and iron oxide and other 
products of *corroaion determine its subsequent course, 
of what possible influence can the composition of the 
metal be? Composition of the metal is the one factor 
Miich ca^i be more or less controlled for a given service. 
It is unthinkable that composition should not have some 
influence *of corrosion. It is wdll demonstrated that 
irons, containing much silicon, for example, do not cor¬ 
rode under ordinary circumstances and are very nearly 
insoluUe in the common acids. Iron containing much 
nickel*is also practically non-corrodible. Ordinary cast 
iron under many condetions corrodes less than steel H)r 
mild steel. Theqe are well-known facts and our theories 
of corrosion must take them into consideration. 

Apparently composition of metal does not influence 
corrosion directly, if we consider the ordinary varieties 
of iron and steel. However, the composition of the 
metal evidently does influence the course of corrosion 
profoundly in an indirect way through the influence of 
the producis of corrosion. We have seen that the prod¬ 
ucts of corrosion may behave in three different ways in 
influencing the course of corrosion: 

1. The rust formed may faU or scale off. 

2. The rust may be partially, adherent and an 
accelerator. 

3. The rust may be protectively adherent 

Naturally there may be also some intermediate stages 

between these three principal divisions. The physical 
and Meet rical behavior of the«-ru8t are dependent upon 
two factors: 

1. The conditions under whidi the corrosion takes 
place. 

2. The composition of the metal. 

Thus, of two different metals of different composi¬ 
tions but subjected to the same circumstances as regards 
corrosion, the rust in the one case may set as an 
accelerator of corrosion and in the other may tend to 
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act rather m protective coating. In bthev words, the 
rust may tend to adhere less in one case and more in 
another, over smaller areas in one case and over larger 
areas in another, and thus, under the same conditions, 
one metal will corrode more and another of different 
composition will corrode less. 

The correlation between composition and the behavior 
of the products of corrosion on the basis of this theory 
of indirect influence of composition^of the metal is most 
important but requires a vast amount of work to brings 
it to a satisfactory and practical conclusion. If hydro¬ 
gen is included as one of the products of corrosion, the* 
phenomenon of polarization as a negative influent in 
corrosion should also be included;.but in this pai)Sr iSy 
“products of corrosion” are meant the hydroxides, 
oxides and carbonates of iron produced during fusting 
in water and the salts and basic salts in salt solutions. 

t 

CoKRosiON OF Polished Iron Surface^ • 

• 

A perfectly polished iron surface consists •of a film of ' 
pure iron spread over the entire metal surface and 
covering pure iron and impurities alike. The pure iron 
is apparently caused to flow in such a manner as to form 
a mirror-like film, under the influence of the polish¬ 
ing powder and the friction Induced by the polishing 
mechanism, whether hand or machine. On such a 
polished surface corrosion starts with some difficulty, 
compared with ordinary smooth, clean irpn, and more 
particularly with rather rough but clean surfaces. It is 
also less easily attacked by acid. As is often found to 
be the case in metallographic work, when etching the 
polished specimens the higher the polish the more diffi¬ 
cult it is to start the etching. Nevertheless if a drop of 
very pure redistilled water be placed on a highly 
polished iron or steel surface and allowed to dry, a sf^t 
of rust will be left. As a rule, the higher thq polish 
the smaller will be the amount of rust remaining, and 
since samples of pure iron or steel take a higher polish 
than cast irons, the rust spot on polished cast iiion is 
usually more prominent than on polished pure irons 
or steel. •, 

If metals are polished to a high degree with perfectly 
dry and grease-free abrasives, a drop of water, instead 
of spreading over the surface, rolls ui\ into a spheroid 
as though in contact with an oily surface. If the metal 
is capable of taking a very high polish, rust formation 
begins slowly at a few points only, and aft^r the drop 
has dried only a small residue of rust remains, some¬ 
times in the form of a narrow rim around the place 
where the drop stood. Less pure irons such as cast iron 
and semi-steel, which, as a rule, do not take as high a 
polish as pure irons and steels, also cause a drop of 
water to assume the spheroidal shape, but corrosion 


starts to corrdde more slowly,than the less polished 
surface, such as,that of cast iron or relatively less pune 
metal, might seem to h6ld out a faint hope that extreme , 
purity of metal, if possible of attainment in a practical 
way, would be a means of reaching the much desired 
goal of corrosion-resisting iroif. '^However, this hope 
does not seem warranted by the (acts. Very pure open- 
hearth iron corrodes in the presence of oxygen more 
rapidly than cast iron. Electrolytic iron corrodes 
readily. Even highly polished surfaces corrode slightly 
in the beginning and at an accelerated rate after the 
first rust spot is formed. So long as oxygen is the 
*doiflinatlng influence which governs the commencement 
of corrosion, and rust and oxygen together control the 
subsequent course so largely, neither pure iron nor 
polished surfaces appear to offer the solution of the 
problem. 

Passivity of Iron an Oxidation Phenomenon 

When either commercial or electrolytic iron is im¬ 
mersed in strong oxidizing agents, such as chloric, 
chhoinic or«fuming nitric acids, or when touched with 
gold or platinum while dissolving in nitric acid of sp.gr. 
1.35, or when heated momentarily in air, or when it is 
made the positive electrode in an electrolyte containing 
oxygen, it becomes passive and thereafter is not attacked 
by ordinary acids, no longer precipitates copper, silver 
or lead from their salts, and in general behaves like a 
noble metal. 

•All of these processes for producing passivity in iron 
arc oxidizing processes. • 

' Passive iron may be reactivated by heating in a 
reducing atmosphere, by the action of water, salt solu¬ 
tions, the diluted common acids, by making it the 
cathode in an electrolyte, and by. other means. 

All ol^ the processes for reactivating passive iron are 
reducing processes, since hydrogen is disengaged in all 
of them, including contact with water and salt solutions, • 

> as in the ordin.Try processes of corrosion in water. • 

The oxide theoiy“ of passivity apparently offers the 
best explanation, and even though no actual oxides are 
formed on the surface of the iron, an equivalent gain in 
valence or loss of electrons can be visualized by the 
oxidation hypothesis and suggests an interesting ‘ 
parallelism between passive iron and iron covered with 
mill scale and adherent rust. This parallelism may be 
stated as follows: 

If all exposed pure iron surfaces in the crystallo¬ 
graphic sense are uniformly covered by a layer of oxide 
either thin or thick, and if this film be tightly adhering, 
no corrosion takes place. A sub-microscopic film may 
be assumed to be produced over an iron surface by 
immersion in strong oxidizing agents such as chromic 


begins at numerous points and much sooner than in the 
other cases. In such water-drop experiments the prog¬ 
ress of corrosion can be followed by means of a micro¬ 
scope or hand lens, as the greenish-white ferrous 
hydroxide spreads outwardly through the water from 
the points at which the corrosion is occuring and 
gradually oxidizes to red*rust. * 

After corrosion test on polished surfaces, whether 
either plain water or the ferroxyl indicator in agar is 
used to cover an area of several inches square or more, 
it usually happens that there are more and larger elec¬ 
tro-negative areas left with their original bright polish, 
on highly polished and comparatively pure samples than 
on less polished and comparatively impure samples. 

The fact that the highly polished surface of iron 


and nilric acids (the passive layer), a thicker and 
visible layer by an oxidizing flame (mill scale) and a 
more irregular and thicker layer during corrosion under 


*Dr. H. G. Byors does not accept tho oxide theory of passivity. 
• aLlhough he offers no substitute. Abstracts of his extensive In- 
vestixatlons are found In Chvm. Aba., vol. 3, p. U74; vol. 4, p. 
19.1.**; vol. 6, p. 452: vol. 7, p. 318; vol. 7, p. 32C8: vol. 8. p. 
3738^ vol. 10, p. 717. The original papers are >is follows: 

••The Passive Stale of Metals," J. Am. Chem, Soc.. vol, 30, pp. 

^*“Thc Influenoc of the Magnetic Field on the Passive of 

rron," J. Am. Chem. Soc., vol. 32, pp. 750^-6. 

“The Influence of the Magnetic Field on Passive Nickel and 
Iron." J. Am. Chem. Soc., vol. 33. pp. 1757-61. , , 

“I’asslvlty of Iron under Boiler Conditions," J. Am. Chmi. Soc., 

' ^•'Rela5on Between the Magnelic Field and the Passive Slate of 
Iron," J. Am. Chvm. 8ov., vol. 35.^ pp. 759-67, onm n 

"Passivity of Metals." J. Am. Chem,. Sov., vol. 86. pp. 2004-11. 
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certain conditions (rust). All three 't 3 rpes of oiAde 
layers protect against corrosion. However, if portions 
of such surfaces are removed!; by either physical or 

' chemical means, corrosion starts at once, the abraded 
or dissolved areas becoming electro-positive and \he 
oxide areas electro-liegative. In all cases corrosion is 
prevented or delayed until the film of oxides is lifted or 
removed. Iron surfaced in any of these ways may in 
a very large and general sense be considered passive as 
regards corrosion in substantially the same sense, 
namely,^ by the uniform action of oxygen on exposed 
ferrite areas. There may be some doubt about the 
exact condition of the surface in passive iron induced by 
treatment with oxidizing agents, one view holding that 
the surface is simply polarized, another that it holds 
condensed or occluded oxygen and another that a sub- 
microscopic layer of oxide has been formed, but there 
can be no difference of opinion about oxygen being the 
active agent. In the case of iron surfaces coated with 
magnetic .oxide, the nature of the protection against 
corrosion is obviously both electrical and mechanical. 
When such a protective layer of magnetise oxide* is 
lifted from the iron surface in places by a film of water 
or is removed from certain areas mechanically, the 
Vemainder acts as an accelerator of corrosion and deep 
pitting generally results. This is also true for adherent 
rust. It probably would hold for passive areas provided 
these could be maintained in place for considerable 
periods of time. 

Ferroxyl Indicator on Polished and^ 

• Etched Surfaces 

If the entire surface of a clean piece of‘iron be 
moistened and if the surface be free from oil or grease 
so that the water spreads over it rather uniformly, 
certain irregular areas will be covered with rust and 
other areas will not—^the rusting will not be uniform, 

• although the rust areas in some cases are large patches 
^d in other cases very small, in the form of specks or 
flakes of rust. If initial rusting were guided and 
determined by the composition of the iron, one might 
naturally expect that the rusted areas would bear a 
definite relationship, when examined under the micro- 

^ scope, to the crystallographic structure of the metal and 
that if the corrosion took place under carefully regulated 
conditions the ferrite areas would become anodes and 
produce rust spots corresponding to them in area and 
that various segregated impurities in the iron would 
become cathodes and would remain bare of rust in the 
initial rusting, or until colloidal ferric hydroxide, mov¬ 
ing with the electrolytic currents of corrosion, deposited 
on them. Nothing of this sort can be observed under 
the microscope, however carefully the rusting process 
is conducted. 

In order to ascertain whether in fact ferrite areas 
are by their nature anodes and areas of impurities 
cathodes, in the rusting process, use was made of the 
very sensitive indicator developed by Messrs. Cushman < 
and Walker and named by them ferroxyl indicator. 
Samples of all of the irons used were polished on^the 
whed in the ordinary way and slightly etched by nitric 
acid in alcohol. After the etching the acid was removed 
by immersion in successive beakers containing absolute 
alcohd and ether. Different procedures were followed, 
some of the samples being dried after alcohol treatment 
and some after ether treatment. Duplicates were dried 

^ in the air and in hydrogen and various modified manipu- 
Il^ons were made use of. Standard ferroxyl indicator 


in agar was dropped on the surfaces thus prepared and 
observations were made by means of a microscope of 
moderate power. The crystaUographic structure of the 
metal could be readily seen and the development of the 
blue and red areas in the Jelly could also be followed. 
If initial corrosion were determined by the composition 
of the metal, the red and blue areas should bear a 
definite relationship to the crystallographic structure 
of the metal and it would be natural to expect blue 
, areas to form only over ferrite areas and red over 
impurities of various sorts. However, the red and blue. 
• are^- in no case bore any definite relationship to the 
cry/iallographic structure. By no manipulation which 
Y^as^iuted could red and blue areas be made to coincide 
with crystallographic areas. 

*I dd not wish to convey the impression that it would 
be impossible to refine the manipulation to such a degree 
that'this correspondence might not be brought about, 
but in*^ any of the manipulations adopted with any of the 
' samples experimented on it did not occur. Mild alkaline 
solutions were tried for the neutralization of acids used 
in etching, the alkali afterward being removed by 
absolute alcohol and ether and the drying being con¬ 
ducted both in air and hydrogen. But in this series 
of experiments the results were like the previous ones 
in that there was no correspondence between crystallo¬ 
graphic areas and anode and cathode areas as indicated 
by the ferroxyl reagent. 

Oxygen Dominates in Initial Corrosion 

All of the above experiments indicate what must have 
been thought by many experimenters on corrosion, that 
some influence dominates the composition of the metal 
in determining at what points or over what areas the 
iT^itial corrosion may begin. This dominating influence 
in' initial corrosion is undoubtedly oxygen. It may be 
oxygen which has been occluded or adsorbed by certain 
areas of the metal as opposed to other areas or it may 
be that some oxide or sub-oxide has been formed on 
certain areas in the form of an invisible film, but in any 
case thfi determining influence is oxygen, whether free 
or in combination or held to the surface by occlusion or 
adsorption. That it dominates over metid comphsitibn 
in the initial stages of corrosion can readily be dem¬ 
onstrated bs^the fact that the red areas produced by the 
ferroxyl indicator extend over comparatively large sur¬ 
faces, considered from the standpoint of ciystaUog- 
raphy, including very many ferrite crystal surfaces in 
the case of a mild steel or pure open-hearth ijon. 

It might be argued that the prdiminary treatment of 
the polished samples, such as the etching with an oxidiz¬ 
ing acid, removal of the acid and the drying in air, 
superimpose such conditions on the iron surface that 
certain comparatively large areas, at any rate larger 
than the crystallographic units, become electro-negative 
under conditions favoring corrosion. It should be noted, 
however, that while all the samples were etched by 
means of nitric acid, some of them were dried in oxygen 
andj>thers in hydrogen. Etching, itself, by means of 
acid, is a form of corrosion, *and on the basis of the 
accepted theory presupposes polarity on the poUshed 
surface. The etched surface would not be visible under 
the microscope were not certain crystaUogriq^ areas 
attacked by the acid and certain other areas left 
unaffected. Etching then follows the cxystsUogngdilc 
structure of the metal, as would be expected, and if 
polarity is induced by the etching process, one would 
naturally expect that this polarity would also be 
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definitely related to the crystallographic stnicture. We 
might assume that a given sample of polidied iron or 
steel at the conclusion of the et^ing process would be 
in such condition that the subsequent corrosion under 
ordinary atmospheric conditions would be initiated in 
strict conformity with the crystallographic structure 
and the first corroded areas patterned after that struc¬ 
ture. Whenever the corrosion takes place under 
atmospheric conditions or under water saturated with 
air, this is not the case. Hence again the conclusion 
seems warranted that some influence dominating, over 
composition and structure of metal determinea ^the* 
initial course of corrosion. 2 • 

Why the oxygen of the air influences considerable 
areas to become electro-negative is difficuft to sa^. .^n 
ordinaiy iron surface is a very sensitive one as regards 
Corrosion. The slightest film of iron oxide over pure 
iron makes such an area electro-negative. Area^ which 
appear tarnished and exhibit thin-film coldr phenomena 
are electro-negative with reference to ndn-tarnished 
areas. The tarnish probably consists of an extremely 
thin film of iron oxide or, if the area has been in contact 
with acid, of an iron salt, probably a ferric salt. Every¬ 
thing indicates that the ordinary clean iron surface is 
exquisitely sensitive to nqmerous influences affecting 
corrosion, chief among which under ordinary circum¬ 
stances are oxygen and the oxides of iron or rust. 

The R6le of Oxygen 

The importance of oxygen in the corrosion of iron 
was pointed out by William H. Walker as early as 1907 
and was emphasized by him and others subsequently. 
Walker is of the opinion that when oxygen acts in 
such a way as to further the process of corrosion it 
does so by its action on the hydrogen film which other¬ 
wise would bring the action to a close. That tflis action 
occurs and that it is catalyzed under certain jsonditions 
more than others cannot be doubted, but there is also 
the explanation that it may act simply and dhrectly • 
on the ferrous ions, changing them to ferric, and thus 
permitting more ferrous ions to enter the solution to 
restore equilibrium. At any rate, this would seem to be 
an ex^anation which accounts for the marked difference 
in behavior under corroding influences in the absence 
and presence of oxygen of such bivalent metals as 
aluminum and zinc as compared with iron and manga¬ 
nese, which are both capable of forming higher oxides 
and hydroxides. Air and oxygen do not accelerate the 
corrosion of aluminum in the presence of water to any 
appreciable extent. It might be argued that this is due 
simply to the fact that the aluminum surface does not 
catalyze the oxygen-hydrogen reaction as does the iron 
surface. Against this we have the much greater solution 
tension of aluminum compared with iron, one volt for 
aluminum as compared with 0.06 for ferrous iron. This 
explanation also .has the advantage of agreeing with 
what actually and visibly occurs in corrosion experi¬ 
ments. 

The R6i£ of Rust • 

Perhaps the most definite statements concerning rust 
as an accelerator of corrosion come from Friend\ Friend 
observes, **Wheh iron has once begun to rust in air, 
further corrosion proceeds rapidly, until the whole sur^ 
face of the metal Is oxidized, even although the tempera* 
ture of the idr is well above dewpoint, so that a piece 
of bright iron exposed in a similar manner would 


reAiain unaffect^ for an indefyiite time.*’ He rejects 
the suggestion or Kuhlmnn* that rust acts as an oxygen 
carrier and thus catals^ically assists further corrosion. , 
H^ upholds the view* held by Hutton, Grace Calvert, 
Wagner and Cruni Brown to th^ effect that rust is 
decidedly hygroscopic and becothes, charged with water 
in an atmosphere in which bright iron would not be 
affected. * 

Friend’s experiments, however, to prove that rust 
does not act as an oxygen carrier may not be entirely 
conclusive. None of the experiments precisely cor¬ 
responds to rusting in air and in water. 

Friend points out that the action of rust when iron 
is corroding in air and submerged in water may be 
different. In the latter case it acts as an accelerator on 
account of its electro-negative character. 

* Mill Scale vs. Ferric Oxide as an Accelerator 

Mill scale as a rule causes deeper pitting than rust, 
although ferric oxide, Fe,0,, on account of its higher 
degree of oxidation, should be more electro-negative 
thkn Fe,, 04 ^ The question naturally arises, therefore. 
Why does mill scale under ordinary circumstances act 
as a morb powerful accelerator of corrosion? The 
answer is probably to be found in the different physical 
properties of the two substances as they usually occur. 
Ferric oxide is formed by dehydration of flocculent 
ferric hydroxide and is never as dense or as closely 
adherent as mill scale. The latter not only adheres 
closely but is very dense as usually formed by heat on 
the surface of iron and in addition is an excellent • 
conductor. It is very difficult to obtain Fe,0. of the 
same relative density and adhering to the surface in 
the Same way as mill scale and it would be quite impos¬ 
sible to attain equal conductivity in the two*8ubstances. 

« 

Does ’’Busy Iron” Corrode? 

Engineers are ui&nimous in the belief that iron or* 
steel in active service does not tend to corrode to the 
extent that idle iron or steel does; that the steel rail 
which carries many trains daily will outlast the rail 
carrying no trains; that the used hammer or other tool 
rusts less than the unused. The universal testimony of 
all observers indicates that their belief is well founded. * 

It may well be questioned whether there is anything 
intrinsical in use itself as affecting the metal physically, 
chemically or electrically, which would modify its cor¬ 
rodibility. The observed results are most likely due to 
surface changes induced by effects of service and may 
be explained usually by one or more of the following 
consequences of continued use: 

1. The polishing effect of hammering or rubbing 
which, like all polishing actions, produces a surface 
which resists corrosion. 

2. The shaking or rubbing off of all but tightly 
adherent rust which in the end forms a protective layer. 

8. The accidental coating of the surface of the used 
* iron or steel with oil or oily substances during use, 
which also prevents corrosion, 

Cushman has suggested that continued vibration of 
iron or steel has the effect of equalizing potential dif¬ 
ferences, and Friend believes that in the case of ’’busy 
rails” the passage of trains keeps them above the 
temperature of their surroundings and tends to prevent 
the condensation of moisture on their surfaces. Sang 
has suggested that ’’vibration causes a shedding of the 
rust as soon as it is formed on the spots that are not 


^Corrosion of Iron and Stool, pp. SS-fS, S6S-S6S. 


•Dammer. Handbuch dor anorganlochen 


Ghemie. 1898. HI. 308. 
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protected by mill scalq, and there ia. ‘ therefore, ho 
acceleration of the action due to the 'accumulation of 
spongy and electro-negative rust*.” Sang’s explanation 
of one of the effects of vibration is.undoubtedly correjst 
as far as it goes, and Friend's idea also is undoubtedly 
true, but none of the^se Explanations goes to the bottom 
of the matter. 

The used rail or old fbol generally presents two sur¬ 
faces : one, a polished surface, as the head of a hammer 
or the top of a rail, the other a dull surface covered with 
brownish, black closely adherent rust, as the sides of 
a hammer or rail. The polished surface is naturally 
resistant to corrosion and the tightly adherent rust pro¬ 
tects the iron under it. That neither type of surface 
rusts easily is a matter of common observation. Where 
these two types of surface join, there is, however, the 
likelihood of corrosion starting whenever suitable con-^ 
ditions arise, as when the iron or steel becomes idle. 

When a railway rail remains idle for several hours 
during a rain the bright upper surface invariably 
becomes covered with rust, but if trains are passing at 
frequent intervals the rust either is not formed at all 
or is quickly removed. 

No more than a mere mention of oil on usihd iron is 
necessary. Casual reflection will indicate to anyone that 
the used tool or machine (or even the steel rail), when 
there is no intention of oiling it. is more likely to have 
oil dropped upon it accidentally than the unused. 

Perhaps a more correct statement than the usual one 
of the case of “busy iron” would be to say that (ia 
. the absence of oil protection) busy iron is protected on 
certain surfaces by polishing action, but that on surfaces 
where it does corrode, it corrodes ir. a self-protective 
manner. *■ 

Analysis of High-Speed Steel 

By H. O. Wabd 

• •' 

T he following is an analytical method that fills 
a long-felt want in laboratories analyzing high¬ 
speed steel in quantity. The experimental work on 
the method was done in the laboratory of the National 
Twist Drill & Tool Co.. Detroit. Mich., by the author, 
^working in collaboration with J. G. Lahr. chief re¬ 
search chemist of the Studebaker Corporation of 
America. The original feature is the method for the 
solution of tungsten. The method is one for the de¬ 
termination of manganese, chromium and vanadium 
in high-speed steel, using a single sample and with¬ 
out filtering during the operation. 

A 0.5-g. sample in a 600-c.c. beaker is dissolved with 
50 C.C. of sulphuric acid-silver nitrate solution* by the 
application of heat. When solution is complete 6 c.c. 
of nitric-phosphoric solution* is added. (If the tungsten 
does not immediately disappear, boil until the solution 
assumes a clear green color.) The contents of the 
beaker are then diluted to 200 c.c. and about 1 g. of 
or>'stals of ammonium persulphate added in small suc¬ 
cessive portions. (This will oxidize, in order, the 
chromium, vanadium and manganese, the’ last appear¬ 
ing as permanganic acid, giving the solution a deep 
pink color.) The beaker is removed from the hot 
plate and cooled before titrating the manganese with 
standard sodium arsenite solution.* 

'Sulphuric acld-sllvcr nitrate solution. 3 L sulphuric acid 
(cone.). 16 1.' water distilled. 27 g. silver nitrate c.p. crystals. 

'Nltrlc-phosphorlc solution. 60 per cent nitric acid (cone.). 
60 per cent phosphoric acid. U. S. P. syrup. 

■Sodium arsenite solution. Stock solution: 4 g. arsenlous 
oxide per liter. 16 k. sodium carbonate per liter. Solution for 
use: 100 c.o. stock solution. 900 c.c. water distilled. 


The contents of the beaker are now diluted to 500 
c.c. and heated to boiling. A few drops of hydro¬ 
chloric acid are added to destroy the permanganate 
coloration and precipitate the silver nitrate. Continue 
the boiling for at least ten minutes to expel the excess 
of ammonium persulphate. Cool to room temperature. 

The chromium is titrated by adding an excess of 
standard ferrous ammonium sulphate solution\ run¬ 
ning in standard po^.assium permanganate* to a pink 
color and. after stirring for thirty seconds, destroying 
the excess of permanganate with standard sodium 
hrsei^e solution. 

yhy vanadium is determined immediately after the 
cVromiam by first adding 10 c.c. of standard ferrous 
anvnonium stilphate solution, destroying the excess 
by adding 10 c.c. of ammonium persulphate solution.* 
and titrating with standard potassium permanganate 
(for vftDadium) solution.* Here again an excess of 
permanganate is added and titrated back with stand¬ 
ard sodium *arsenite solution (so using the same arse¬ 
nite solution for the manganese, chromium and vana¬ 
dium titrations). 

Calculations 

Manganese. Number c.c. of sodium arsenite solu¬ 
tion divided by 5 multiplied by 0.1 = per cent Mn. 

Chromium. Number c.c. of ferrous ammonium sul¬ 
phate solution less number c.c. of potassium per¬ 
manganate solution multiplied by 0.1 — per cent Cr. 
Ferrous ammonium sulphate must be corrected to the 
permanganate value before the subtraction and the 
permanganate corrected for the amount destroyed by 
the arsenite solution. The arsenite is compared to 
the permanganate to find out how many c.c. of arsenite 
1 (.c. of permanganate is equal to. Then the number 
c.c. of .atsenite used in the titration is divided by 
thisovalue^and the result subtracted from the perman¬ 
ganate used. 

Vaintdium. Number c.c. of potassium permanganate 
solution used less the arsenite as in the case of chro¬ 
mium determination multiplied by 0.2 = per cent V. 

When the nitric-phosphoric solution is added it not 
only oxidizes the iron,*'carbides and tungsten pfeseflt 
but also dissolves the tungstic acid formed, the tung¬ 
sten forming^ phospho-tungstate much the same as 
molybdenum.will do under similar conditions. This 
saves the process of filtering. However, a little tung¬ 
stic acid remaining in the solution will do no harm. 
If the solution is dark colored and not a clear green 
when diluted the first time, you may be sure it was 
not boiling when the nitric-phosphoric solution was 
added. The slight opalescence due to the presence of 
silver chloride in the solution will not be a detriment 
but rather a help, as it more distinctly shows the 
delicate color changes found in the chromium and 
vanadium titrations. 

The arsenite determinations are recommended by 
several authorities such as Lord and Scott. The addi¬ 
tion cof the arsenite titration here adds probably 50 
per cent more speed to the titration proper. 

National Twist Drill & Tool Co., 

Detroit, Mich. 


^Ferrous ammonium sulphate solution. 11.1206 f. per liter c.p. 
rystalB. 10 c.c. sulphuric acid (cone.). Standfurdlse against 
permanganate. , , 

■Potassium permanganate solution. 0.9117 g. o.p. crystals per 
Iter. 0.02886 normal. 0.0580 g. sodium oxalate = 80 c.e. of 

■PotaMlum permanganate solution (for van^lum). 0.6200 g. 
.p. crystals per liter. 0.01961 normaL 0.0408 g. sodium oxalate 

^Ammonium persulphate solution. 125 g. per liter c.p. erystols. 


rystals. 10 c.c. sulphuric acid (cone.), 
ponnanganatc.^__ ^ ^ 
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Electric Smelting: of Iron Ore 
With Coke* 

By Georg Stio, Met. E. 

A LTHOUGH piR iron must be considered as a raw 
material, its manufacture is nevertheless one of the 
most important processes in the iron and steel ifidustry. 

In order to satisfy the enormous and steadily increasinfir 
demand and to attain the best economical results, it has 
been found necessary to produce it with coke in furnaces 
producing quantities as large as 700 tons per day. The 
change from charcoal to coke as a' reducing agAi^ re- • 
quired more than 100 years and took place under^reat 
difficulties and with great expenditures. It waS fouAd 
that a charcoal furnace was not suitable*for cq^e, and 
consequently the design of the blast furnace as well as 
the mode of operation had to be changed considerably 
before a suitable coke blast furnace was obtainfedi What 
chiefly contributed to the solution of the problem, except 
the change of shape, size, etc., was the increase in the 
temperature and the pressure of the blast. 

When comparing the ordinary method for producing 
pig iron with the electrothermic process certain anal¬ 
ogies will naturally he found and it might be said that 
the temperature and pressure of the blast in the ordi¬ 
nary process corresponds to the current density and the 
load in electric furnaces. Consequently when smelting 
with coke, the best results, technically as well as eco¬ 
nomically, will be obtained with furnaces capable of util¬ 
izing a great amount of power. 

Possibilities of Development 

It may be advantageous to enumerate here the present 
types of furnaces, their possibilities of development and 
as a consequence of this, their suitability for,operat!on 
with coke.' According to the principal characteristics 
of the designs they may be tabulated as folliinvs: 

1 . With single shafts. , 

Electrometal. 

Harmet, etc. 

2 . With several shafts. 

• Keller. 

The California furnaces. 

Heroult-Haanel-Tin fos. 

Helfenstein-Kopparberg. 

No results from operations on a large ^cale are ob¬ 
tainable from the Harmet and Keller types of furnaces, 
as they have been tried with loads of only 500-600 kw. 
The possibility of developing the Keller type is relatively 
limited and the same holds probably true also of the 
Harmet furnace, the roof of which will cause difficulties 
due to lack of cooling by gas circulation. 

The California furnaces and the Helfenstein furnace 
(and its modification the Kopparberg furnace) are 
similar inasmuch as they are all polyphase furnaces with 
at least two shafts and have approximately the same pos¬ 
sibilities of development. The size is limited only by • 
the amount of energy the electrodes can carry and by 
the number of shafts, which, however, in very large 


^Translation from Tckniak Ukeblad, vol. 66, pp. 151-3, Jan. 24, 
1919. 

^he writer has had practical experience with electric smeltlns 
of iron with coke as well as charcoal with furnaces mentioned 
below at Domnarfvet from 1911, or in other words from the time 
when this process was bcalnnlns to bo used on a lar^e scale. 
The following furnaces were In operation during this time: 

Electrometal—^Flve furnaces, three of 2,800 kw., 7,y0 kw. and 
6,000 kw. respectively; one Helfenstein modiflcatloii, of 4,000 kw.; 
one Kopparberg moalflcatlon, of 6,000 kw. 

Heroult-Haanel-Tlnfos—^Three furnaces, of 600 kw., 1,000 kw. 
and 1,000 kw. respectively. 


fulrimces will be so many as to make the operation un¬ 
economical; the/ upper limit Af capacity is probably 
6,000 to 6,000 Im. • ' 

The Heroult-Haand-Tinfos type is somewhat similar • 
to* the Helfenstein-Kopparberg furnace. The principal 
dlfTercnce consists in its being» a* single-phase furnace 
w’ith a bottom electrode. However, the voltage between 
the transformer busbars is on!|^ half of what it is on 
other types. Consequently, in order to obtain a great 
load, very high currents must be employed. To carry 
a higher current than 50,000 amp., however, is probably 
uneconomical, so that the maximum load is hot more 
thfin 3,000 kw. It must also be borne in mind that the 
leads on furnaces with bottom electrodes can not be 
arranged so satisfactorily as on furnaces without bot¬ 
tom electrodes, with the result‘that a considerable loss 
of energy in the leads must be counted with when run- 
hing with a high load. 

The Electrometal type has without doubt the greatest 
possibility of development. The largest furnace built 
up to date for electric production of pig iron is of this 
typ^f i-e., the furnace at Domnarfvet for 7,200 kw. From 
the designer’s point of view it is, howAer, possible to 
build furnaces for 12,000 to 15,000 kw. provided elec¬ 
trodes of high quality are available. * 

Factors for Successful Operation With Coke 

• 

I am giving below the results 1 have obtained from 
operating the above-mentioned furnaces with coke, but 
Mfill in this connection first point out that all the diffi¬ 
culties* with coke operation which were experienced at 
the trial runs with the Elcctrometal furnace in Trollhfit- * 
tan am? Hardangqr, viz., bridging of the charge, cold 
iron) burnt roofs, etc., even the abnormally high current 
iwiih its corrc.sponding low voltage) have occurred and 
occur occasionally not only in coke furnaces but also in 
charcoal furnaces and with all other types of furnaces. 

I know an electric furnace built for and operated with* 
charcoal which exhibited the same irregular and impo8|f 
sible runs, as for instance the Hardanger furnace before 
it was rebuilt. This happened as late as 1915. It is sur¬ 
prising that anybody can imagine that the process will 
be improved only by pointing out these difficulties and 
consider them in.surmountable; the cause ought to be • 
ascertained in the first place and then the possibility of 
avoiding them discussed. 

It has been shown from actual operations that the 
following factors are of great importance in order to 
obtain good results and to avoid the difficulties men¬ 
tioned above: 

1. The rate of melting. 

2 . The dimensions of the furnace hearth. 

3. The shape and height of the furnace. 

4. Voltage, current, current density and arrangement 
of the leads. 

5. The composition of the charge. 

6 . The gas circulation (at the Electrometal furnace). 

Influence of Melting Rate 

In order to obtain a quiet and even run the melting 
rate is without doubt the most important factor, espe¬ 
cially as far as the lo^er limit is concerned. The upper 
limit is not of the same great importance with furnaces 
without gas circulation. With furnaces of the Electro- 
metal type, however, the highest efficiency is obtained 
when the gases leave the furnace at somewhat over 100 
deg. C., in other words when the volume of the shaft is 
designed so that the melting rate is not too great. 
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When the melting rate is too low, short circuits knd 
bridging of the charge ‘often occur, aifa in this connec- 
{'ion cold iron occasionally. My explanation for the 
occurrence of these irregularities is based on observa¬ 
tions of a run with coke in Electrometal furnace with 
too large a shaft. The. charge consisted exclusively of 
specular hematite which due to the relatively low melt¬ 
ing rate was exposed ft the reducing action of the CO 
gases for a very long time. During this preliminary 
reduction the hematite was disintegrated, and the charge 
descended to the crucible in the form of fine ore and 
coarse coke. The fines descended faster with the result 
that the coke accumulated in a. charge between *the 
electrodes. Now, when making artificial graphite from 
coke, for instance in electric furnaces, a little iron oxide 
is often added which acts as a catalyzer, facilitating the 
graphite reaction. It is therefore only natural to sui}- 
pose that in the above mentioned case graphite was 
formed and as no more oxidizing material was added to 
the mass of graphite, it began to form a short circuit 
between the electrodes. The greater part of the fine 
ore descended directly to the iron and slai? bath and 
caused a boil. It is therefore evident that bridging 
of the charge and cold iron may be caused simtilianeously 
by too slow melting. 

Coke Tends to Graph ittze 

« 

It has been proven by electric measurements on the 
Domnarfvet and Sdderfors electric furnaces made by 
the Electric Testing Bureau in Stockholm, that the 
electric current passes from one electrode to the ^nearest 
one and not, as had been previously assumed, to the one 
connected in series in a polyphase ciucuit; and,'further¬ 
more, that the drop in potential takes place principally 
in the electric arc and not in the charge. In conue- 
quence of this, the conductivity of the charge is of 
minor importance, a fact which has been confirmed in 
, practice when melting, for in stance,* cast-iron borings. 

, From what has been said above, it appears probable 
that the difficulties are not caused by the high conduc¬ 
tivity of the coke, but by its tendency to be transformed 
to graphite. It should be possible to avoid this by 
designing the furnace so that the charge arrives at the 
• electrodes correctly proportioned. The factors which 
determine this are the dimensions of the furnace hearth, 
which, again, determine the possibility of running with 
an even load by means of regulating voltage only, with¬ 
out adjusting the electrodes. 

Necessity op Adjusting Electrodes 

This latter circumstance is of especial importance 
when smelting charges of low iron content in furnaces 
with relatively small hearths. Probably on account of 
this it has been found necessary at Tinfos to resort to 
regulation of the electrodes, because the amount of slag 
and iron is so large that the iron must be tapped fre¬ 
quently or else the electrodes raised. An even load may, 
however, be maintained by regulating the transformer 
voltage when operating this type of furnace in case the 
iron content of the charge is kept at about 60 per cent. 
Regulation of the electrodes, however, always causes a 
great loss of the rich gas whicli is one of the great 
assets of this furnace. It is easily possible to keep 20 
to 30 tons of iron in an Electrometal furnace without 
experiencing any difficulty in keeping the power within 
normal limits by means of regulating the voltage. 

The voltage, the current and the current density must 
be in a certain relation to one another in order to< obtain 


a heating of correct size around each electrode. 
This fact may be visualized by comparing the electric 
current and its power of melting with the stream of 
water from a hose. The pressure of the water cor^ 
responds to the voltage and the volume of water per 
second to the current. Coke requires a higher tem¬ 
perature than charcoal to become active chemically, and 
this is obtained preferably with a high load, i.e., high 
current density. 

* Uniform Gas Circulation Essential 

Tlyi distinguishing characteristic of the Electrometal 
furt/ce is the gas circulation, which, apart from the 
f^4ct^that it increases .the reduction by the gases, dis¬ 
tributes aboui one-third of the energy to the shaft. A 
mSre dven temperature is thereby insured in the whole 
furnace, contrasting it favorably with other electric 
fumUcea where the heat is unnecessarily concentrated 
around the electrodes. It is of the greatest importance 
that the gas circulation is adequately carried out, and 
for this reason the largest Electrometal furnaces are 
now provided with positive blowers, i.e., blowers deliver¬ 
ing a constant volume, instead of fans with a constant 
pressure. 

Data on a Run With Coke 

The only basis for comparison of results from fur¬ 
naces of different types is the efficiency in utilization of 
electric energy. An Electrometal furnace, for instance, 
showed while operating with charcoal, an efficiency of 
over 80 per cent, and when operating with coke for 
four weeks, an efficiency of about 67 per cent. It is to 
be noted that the furnace in question was not designed 
for opefation with coke, but was changed in such a way 
as experience had proved to be desirable for running 
with coke. The other types—Helfenstein, its modifica¬ 
tion Keppafberg, and Ileroult-Haanel-Tinfos—did not 
rea6h a Kigher efficiency than about 50 per cent with 
the identical charge. However, the first tvfo types can 
' not be said to have passed the experimental stage, and 
the last, mentioned furnace was operated with a load of 
about 800 kw. ^ 

The principal data ,from the run with coke in fjie 
Electrometal furnace are: 


Aver.'ijffo lon<l, kw. 

Voltnpo, volts 60 

Gurront, amp. 

.XviTiiKe prodiK-Uon pc'r day, metric tons. 28 


After smelting was well under way the run was par¬ 
ticularly quiet and even, lyithout bridging of the charge 
or difficulties with the gas circulation, which facta also 
become evident from the following log: 



No. Of 


No. of 


UharsrcB 


Charges 

J kite* 

por ll.ay 

Date 

per Day 

17 

. ri2 

2.3. 

. 62 

IS. 

. .'12 

24. 

. 68 

1 ^ 

. 53 

25. 

. 67 

20. 

. r>7 

26. 

. 51 

21. 

. .'i.'i 

27. 

. 55 

22. 

. 52 

28. 

. 52 


Mixture op Coke and Charcoal Satisfactory 

In connection with the main^trial run with coke alone, 
the furnace was successfully run previously as well as 
subsequently with a mixture of coke and charcoal. The 
experience obtained naturally resulted in ideas regarding 
the use of coke alone; moreover, the test was important 
from an economic point of view. The substitution of 
60 per ceiit charco^ corresponds to a lowering of the 
cost of the reducing agent of about 26 per cent (at 
peace-time figures). 
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The above-mentioned runs have, however, demon¬ 
strated that the Electrometal furnace is suitable for 
operation 'with coke, and I am of the opinion that a' 
correctly designed furnace of this type at present should 
give the best results economically. 

It is also my opinion that in order to obtain good 
results economically with smelting with coke, onbs large 
furnaces should be employed. 

Conclusion • 

1 have made this contribution to the discussion about ” 
electric smelting with coke, because 1^ think that ccyrtain • 
considerations have been lost sight of, especially ^hen 
judging the suitability of operating the Electrginbtd) 
furnaces with coke. This type has been«judged only 
from the negative results, which have been obtained in 
Trollhattan and Hardanger without considering the fact 
that the same difficulties which were experienced there 
also occurred when running with charcoal, a?id thatf these 
were overcome by suitable changes. 

Swedish Wood Pulp Industry in 1919 

The last two years of the war, 1917 and 1918, were 
very trying for the Swedish sulphite cellulose industry, 
as production had to be reduced considerably owing 
to the shortage of certain important materials and 
lack of customers. With the advent of peace the in¬ 
dustry looked forward to at least a renewal of normal 
output if not an increase in business. 

For the first half of 1919, however,, this hope was not 
fulfilled, as tonnage was scarce and buyers were wait¬ 
ing for lower prices. This resulted in sulphite mills 
decreasing their production and running at only 64 
per cent of normal capacity. By the end of the year, 
however, business had picked up somewhat. i 




Normal Cnpaoity, 



Procliiollon. 
Metric Tons 

Approximate. 
Metric Tons 

rVr Cent 

1913 

699.937 

700.000 

100 

1911 

714.747 

750.000 

95 • 

1915 

742.000 

760.000 

97 

1916 

771.302 

790.000 

98 

1917 

5r>4.966 

825.000 

ll 

1918 

476.307 

850.000 

1919 

581.167 

850.000 

69 


I'he' *above figures show that in 1919 production was 
larger than in either of the two {^receding years 
but still represented only about 69 per cent of the 
full capacity of the mills. 

Paper Market Disorganized During the War 

During the last year of the war the paper market 
was disorganized both in Scandinavia and Canada. 
Paper, particularly in England and France, was offered 
freely in the first half of 1919 at prices so low that 
with the prevailing prices for cellulose the paper manu¬ 
facturers in the countries named found it impossible 
to manufacture the corresponding sorts of paper at 
prices that would even approximate those at which 
the foreign paper was offered. Under such conditions 
it was not surprising that a restriction of imports was 
planned by the respective governments and that^the 
impression grew abroad that Swedish quotations were 
unreasonably high. 

Situation Explained to England and France 

Because of the conditions, the Cellulose Association 
sent two of its representatives to England and France 
to explain the situation to the authorities as well as 
the customers, and point out the causes of the high 
cost of production and the difficulties under which the 


Swedish cellulose industry labored. The results of 
the work of this^ committee were apparently fruitful^ 
as no measures were tftken to regulate or ration the 
imports of pulp, althcAigh a proposal to such an end 
harf already been formulated by the Allied Commission 
at a meeting in London. On ith^ other hand, both 
England and France continued government control 
of the imports of paper in order io protect the domestic 
paper industry and enable it to resume operations on 
a large scale. 

Supply of Paper Short and Demand Large 

' The summer brought a change in the paper market. 
The British paper manufacturers had obtained large 
orders under the protection of the restricted imports 
of paper, and had all their paper machines working 
again, and an increasing activity and a livelier de¬ 
mand were noticeable in the paper market of other 
countries also. By the end of the year it became evi¬ 
dent that there was an acute shortage of paper and 
a veritable scramble for paper resulted. 

During the latter half of 1919 the sulphite market de¬ 
veloped along about the same lines as the paper 
market, hn July the British paper manufacturers 
began to purchase paper pulp on a large scale* 
and the sales increased until the end of the year. It 
was only during the end of the last month of the 
year that the paper manufacturers on the Continent 
commenced buying. They had been holding back in 
the hope that the promised shipments of Canadian 
pulp wsuldf ease the sulphite market in Europe. In 
the meantime it became evident that Canada could not 
deliver quantities .of any importance, as the paper 
industry of the United States alone was able to absorb 
thcf entire Canadian surplus, and the Continental manu¬ 
facturers then made haste to obtain supplies in Scandi¬ 
navia. The rush of orders commencing in November, 
1919, continued weH into the first months of 1920, i 
. resulting in sharp increase in prices. • 

Factors Controlling Crude Oil Prices 

A report on the causes of the advance in prices of 
gasoline, kerosene, fuel oil and other refined petroleum 
products, issued by the Federal Trade Commission 
June 1, states that the high price is due not because of 
a combination in restraint of trade, but to the varying 
conditions of supply and demand. The enormous de¬ 
mand for crude oil, the decline in stocks, the increased 
consumption of motor fuel by the ever-growing auto¬ 
mobile industry, the increased cost of materials, labor 
and drilling, together with exportation to foreign coun¬ 
tries and lack of transportation facilities in this coun¬ 
try, have all been factors in the cost. 

To conserve our supply of petroleum, which, although 
at present slightly on the increase, is estimated by 
geologists and oil experts as none too plentiful for our 
•own growing needs, the Commission made the following 
recommendations to Congress: 

1. ' Assurance of enough crude oil for home consump¬ 
tion in preference to exportation for foreign needs. 

2. Further study in, the wasteful methods of drilling 
and elimination by state legislation or othei’wise of 
uneconomic methods of production. 

3. A more extensive study in the possible utilization 
of shale oil. 

4. Investigation regarding industrial and commer¬ 
cial conditions in the oil trade. 
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Legal Notes 


By Wellington Gustin 

Ajj^reement With Proihoters Not the Contract of the 
Corporation Subsequently Organized 

The Circuit Court of Appeals, Fifth District, has 
affirmed'judgement of the U. S. District Court for the 
Northern District of Georgia in the suit of George' 
Beveridge against the Crawford Cotton Mills and others. 
This case involves the organization and promotion of 
the mills, and presents a lesson to organizers. 

Beveridge alleged there was an agreement between 
himself and the co-defendants Ingle and'Comer, for the 
formation of a corporation to take over and operate a 
cotton mill owned by Ingle, and likewise a mill on which 
Comer had an option. In pursuance of such alleged 
agreement the Crawford Cotton Mills waa. organized. 
Plaintiff claimed to be an expert in the handling and 
weaving of textile fabrics, and that, with certain other 
associates, he had in operation at Cedartown, Ga., a 
dyeing and finishing plant, and likewise a mill for the 
manufacture of duck; that, being desirous of forming 
a connection with other duck mills to supply mate¬ 
rial for his dyeing and finishing plant, he entered into 
an agreement with Ingle to form a corporation to take 
over the White City Manufacturing Co. plf.nt,* owned 
by the latter. 

Details of the Agreement 

This agn^ement, it is charged, was superseded by® a 
new agreement, entered into with both Ingle and Comer, 
who held an option on two other mills, known as the 
i Edwards mill and Edwards power* plant. Under this 
agreement the Edwards properties were to be purchased 
for f135,000 by the proposed corporation and such prop¬ 
erties, together with the White City Manufacturing 
plant, to be acquired from Ingle for $40,000, were to be 
bonded for $145,000, out of which the price of the 
Edwards properties was to be paid, less $20,000 cash 
to be advanced by Ingle and Comer. There was to be 
borrowed from a selling agent $35,000 for operation. 
An expert engineer was employed, and he appraised the 
three properties at $242,568.20. 

Corporation to Be Formed 

It was alleged that it was agreed to form a corpora¬ 
tion, to be known as the Crawford Cotton Mills, with 
a capital stock of $250,000, $100,000 to be preferred 
stock and $150,000 common stock; Ingle and Comer 
should receive preferred stock for the $20,000 cash 
advanced by them, and that Ingle should receive $40,000 
of preferred stock for the White City plant and machin¬ 
ery and all merchandise and products on hand; that 
the common stock should be issued one-third to qach 
of the parties, and they in turn should then transfer 
back to the company, to be held as treasury stock, all 
but $45,000 of the common .stock, *each retaining $15,000 
of common stock, for which each should execute his 
note to the corporation; that^ Beveridge should be pres¬ 
ident, Ingle vice president, and Comer manager, each 
at a salary of $10,000, out of which salaries their notes 
were to be paid at the rate of $5,000 a year. 


The contj^mplated corporation was formed, it is 
alleged, but the stock was not issued as per agreement; 
on the contrary, Ingle and Comer demanded that Bev¬ 
eridge pay at once $15,000 in cash for his stock, which 
he refused to do, but for which amount he offered to 
execute his note as agreed previously. He further 
alleges ..that he was then presented with a subscription 
blank to be signed, subscribing for 150 shares of 
preferred stock, at $15,000, and 500 shares of common 
stock at $50,000, payment to be made on the call of the 
'board of directors; that, being satisfied that this was a 
.scheme to freeze him out, and that Ingle and Comer, 
conufituting a majority of the board, would at once call 
t^poiT'.him for the full amount of $65,000, he declined to 
sign the subscription blank, stating that he was willing 
to* subscribe for the stock on the conditions and terms 
which had been previously agreed upon, whereupon the 
stock* in, full was subscribed by Ingle and Comer and 
anotheV, 0’N«al. 

' Frozen Out, Says Plaintiff 

It appears that the White City Manufacturing plant 
and the Edwards properties were all taken over by the 
corporation and bonds were issued as originally con¬ 
templated. Beveridge claimed that the corporation 
refused to let him have anything to do with its man¬ 
agement and refused to pay him the salary as president 
agreed upon between the promoters. Beveridge alleged 
that his damages would amount to $50,000, or other 
large sum, and prayed the court that Comer and Ingle 
be required to specifically perform the contract entered 
into, and that he be decreed the owner of 150 shares 
of the common stock upon payment of his note for the 
amount, and that he be declared the president of the 
corporation from the date of its organization at a salary 
of $10,000 a year; that Ingle and Comer be decreed 
owners o^such stock only as may have been subscribed 
and paid for by them, and that he have judgment 
* again.^t them for $50,000 damages. 

In an amendment to his petition for relief, Beveridge 
averred that he had made a trip to Philadelphia and 
New York, pursuant to*.the alleged agreement, anc} thegre 
secured the services of a competent selling agent, who 
advanced to the Company $35,000. 

# 

. No Relief, Declares Court 

The Court of Appeals affirmed the lower court, 
holding that even if plaintiff had a valid contract, his 
remedy was not for specific performance, but was an 
action in damages for its breach. It said there was 
no ground for equitable relief in plaintiff’s claims, and 
further that there was a misjoinder of parties and 
causes of action. The court had neither authority 
to decree Beveridge owner of 160 shares of the com¬ 
pany’s stock, nor to declare him president of the 
corporation. He had no contract whatever with the 
, Crawford Cotton Mills,, and the alleged agreement was 
between him and the promoters of the corporation 
priol' to its organization. The^only claim he could have 
against the corporation, which is a distinct legal entity 
or individual from its promoters, is one for services 
rendered to it in the purchase of looms and in acquiring 
the sales agent, said the court. 

Whatever remedy plaintiff had under his alleged 
agreement, if any, was at law for breach of contract, 
and his rights at law appear too vague and indefinite 
to sustain a recovery. 
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British Chemical Industry 

Fbom Our London CoRRsspoNDBNik 

London, June 7,1920. 

HE advent of the holiday season is havinsr the 
usual effect upon the chemical industry and the past 
month has been distinctly quiet, though the general 
position is considered to be very satisfactory. The some¬ 
what sensational reductions in the prices of metals, cot¬ 
ton and wool; together with the tail end of the wave of 
labor unrest, have had a temporary depressing effect, 
but the strong latent demand for most trohnical chemi^ 
cals had a stabilizing influence on prices, which remain^ 
practically unchanged. Quicksilver*has been a nT^able' 
exception, certain stocks having been thrown ojfk the 
market at a considerable sacrifice. • * * 

A Representative Merchants' Associati&n 

Under the name of the British Chemical and Dyefiuffs 
Trades Association, the new organization fores*hadowed 
in these columns* has now been formed 'i^Bd has met 
with a somewhat mixed reception owing to the attitude 
of studied aloofness which it has taken toward the 
original and less influential British Chemical Trade 
Association. The latter was originally formed by a 
number of the smaller firms together with two of the 
larger East India merchants, partly for patriotic reasons 
and partly, it is thought, for self-protection in regard 
to government restrictions and a large number of pend¬ 
ing arbitration cases. The American Chamber of Com¬ 
merce gave its support at a later date and there is no 
question that the association carried out valuable work 
at a critical time. The threatened existence of two rival 
associations is universally deplored and it is to be hoped 
that fusion will ultimately take place and that steps will 
be taken to arrange for friendly co-operation with simi¬ 
lar institutions in the United States and elsei^here. ^ 

Chemists Inaugurate Masonic Lo];|GR * 

The consecration of what is believed to be t]\e first 
lodge composed of analytical and manufacturing chem-' 
ists took place recently at the Freemasons' Hall;> its title 
being Radium Lodge No. 4031. The leading spirits in 
its fcimation were A. Gordon Graig, N. J. Bluman and 
Prof. W. R. Hodgkinson, C.B.E., fonryerly of the Royal 
Academy, Woolwich. The latter was appointed secre¬ 
tary. 

Commercial Developments • 

Anglo Spanish Tartar Refineries, Ltd., has been 
formed with a capital of about $600,000 to develop the 
tartaric acid industry in Spain. Formed under the 
auspices of the Phoenix Chemical Co., which has suc¬ 
cessfully met part of the demand in this country, a new 
source of supply will presumably be available to meet 
next year's threatened shortage. In the nitrate field, 
the details of the Brunner Mond-Explosives Trades ac¬ 
quisition have now been announced. The capital of 
Synthetic Ammonia & Nitrates, Ltd., is about $20,000,- ^ 
000, or twice that of Atmospheric Nitrogen & Ammonia 
Products, Ltd. (Claude process), referred to in mp last 
article. The projected output of the Billingham factory 
is 100 tons of ammonia per day, capable of rapid expan¬ 
sion to 300 tons per day. Interesting features are the 
safeguards against interference by the owners of the 
Haber patents—by means of compulsory licenses on a 
royalty basis—and for the maintenance of the company 

•See Criic. A May. Bnq., May 6, 1920, p. 828. 


under British control. Explosives Trades, Ltd., is to 
erqct the necessary plant for the oxidation of part of 
the company's iMmonia to niiVic acid for explosives 
manufacture ana to thft extent desired by the British 
Government. In view* of the present great shortage of . 
sulphate of ammonia, particularly for export account, 
these new developments of the synthetic process should 
be of far-reaching importance m stabilizing food sup¬ 
plies and incidentally in absorbiyg the surplus sulphuric 
acid production rendered available by the erection of 
war-time plants. 

A British patent of considerable interest to the Ameri¬ 
can chemical industry is that of Rossi, just published, 
•No* 130,963, covering the extraction of potash com¬ 
pounds from leucites or feldspars, with simultaneous pro¬ 
duction of nitrogenous fertilizers. Rossi has found that 
the ordinary method of manufacturing cyanamide can be 
adapted to the treatment of potash-bearing rocks, the 
fnixture of the finely ground rock with calcium carbide 
being heated in a stream of nitrogen in exactly the 
same way as in the cyanamide process, the heat of reac¬ 
tion being sufficient to enable considerable additions of 
potash-bearding rock, lime and carbon to be added to the 
raw mix. The potassium compounds may be either vola¬ 
tilized or left behind with the resulting complex nitrides 
to give compound fertilizers, and it is stated that the 
nitrogenous fertilizers are readily assimilable by the 
crops. ^ 

The “Pope" op the British Chemical Industry 

The appointment of Sir William Pope to the presi- 
<fency ^of the Society of Chemical Industry has been 
universally approved and the delay in making an an- * 
nouncement is comprehensible in view of the great re¬ 
sponsibility attacliing to the post at the present time. 
S|,r William Pope is an ardent exponent of 90 -operation 
and federation among learned and scientific societies 
and has done valuable work during the war in regard 
to mustard gas and also in connection with various 
commercial developments. The Society of Chemical In-* 
dustry had intended to hold its annual meeting neift 
year in Canada, thus bringing before the whole body of 
its members the great developments in the chemical 
industrial field which have taken place during the war 
and since the armistice both in the United States and. 
in the British Empire. Unfortunately it seems certain 
that this visit will have to be postponed and the appoint¬ 
ment as president of the society of a man like Prof. R. F. 
Ruttan cannot materialize as yet. The reasons for this 
change in program are primarily financial, the society, 
in common with many other institutions of this kind, 
being faced with enormously enhanced charges for print¬ 
ing, salaries, etc., which are not adequately met by 
increased advertising revenue. A drastic increase in 
the subscription rates is probable and in the meanwhile 
the venue of the annual meeting next year will probably 
be in this country with a view to consolidating “the 
home front." Apart from his distinguished academic 
career, Sir William Pope is an ardent supporter of the 
new Chemical Industry Club. It may be apposite to 
mention here that members of the New York Chemists' 
Club visiting this country are ipso facto entitled to the 
privileges of membersjiip of the Chemical Industry Club 
by notifying the secretary at 2, Whitehall Court, Lon¬ 
don S. W. 1. The shoiiage of hotel accommodation 
threatens to be very serious in London and American 
visitors should not overlook the residential facilities 
offered by this club. 
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^ ReoenSt Qiemictd 
&Mdani]]]^Gciltktents 

SS-itish Patents 

« 

Completo spocltlcatlons of'any British patent may be obtained 
by remlttlnfp 25r. to the Superintendent British Patent Ofllce, 
Southampton Buildlnffa, Chancery Lane, JLiondon, Enj^iand. 

Alkali Cyanides.—^In a process in which an alkali 
cyanide is made from nitrogen, alkali-metal compound 
and carbon, and the cyanide is then converted ii^to 
ammonia and alkali carbonate, which is used again, 
the alkali carbonate, before being used again, is puri-^ 
fied from silica, alumina, etc., by treating with carbonic 
acid or other acid containing no element other than 
carbon, hydrogen, oxygen and nitrogen, or with lime.* 
(Br. Pat. 186,772—1919. G. T. Thorsell and H. L. R. 
Lundbew, Gothenburg, Sweden, Feb. 11, 1920.) 

Obtaining Textile Fibers.—^Woody vegetable mate¬ 
rial, such as the stalks and other parts of plants having 
a hard bast, such as the rind of ramie, trees, etc., is 
treated successively with two liquids whicb tend to 
react within the material, generating gas. A 20 to 
40 per cent alkali solution, boiling or not, may be used, 
and subsequently a saturated solution of an ammonium 
salt, such as the chloride, the material being boiled 
therein until the ammonia gas is completely discharged. 
The material is finally washed with water, which may 
^be boiling, and dried. Ammonia gas generated within 
*the fibers tends to split away the woody material, lay¬ 
ing bare the fibers. (Br. Pat. 136,804—1919. M. 
HOFSTE, Amsterdam, Holland, Feb. 11, 1920.) • 

Treating Blag.—^Water, with or without steam oV 
other gases, is poured or forced into or upon faiolten 
slag so as to form a foam sufficiently liquid to be 
lK>ured into molds, in which it is cobled so as to form 
porous bricks or insulating material. The product may 
be crushed or used as a filling for walls and the like. 
In an example, slag is heated in an electric furnace to 
a temperature of 1,400 deg. C. and poured in a con¬ 
tinuous stream into a container lined with refractory 
material through an inlet formed in the lower part 
of the container. Above this inlet, one or more tuyeres 
are provided through which water is admitted, pref¬ 
erably under pressure, when the slag is on a level 
with or above the tuyeres. The water is added in a 
continuous stream, and is intimately mixed by means 
of a rotary stirrer mounted in the container, the stirrer 
being so constructed as to prevent an accumulation of 
solid slag on the tuyeres. The supply of water is reg¬ 
ulated so that the temperature of the foam will be 
about 1,000 deg. G. At this temperature it is liquid 
and may be led through an overflow into molds. (Br. 
Pat. 136,818—1919. NORSKE AkTTESELSKALE FOR ELEK- 
TROKEMISK iNDUSTRi; Gristiania, Feb. 11, 1920.) 

Alkali Valerates.—^In the preparation of potassium 
valerate by the interaction of amyl alcohol with caus¬ 
tic potash according to the equation 

G,H.CH.OH + KOH = GACOOK + 4H. 

the reaction is carried out in autoclave under such a 
pressure as will keep the amyl alcohol, which is em¬ 
ployed in excess, in the liquid condition at the reaction 
temperature, a regulating device being provided for 


the escape of the hydrogen. Caustic soda ma^ replace 
the caustic potash. In the example, a mixture of amyl 
alcohol is heated to a temperature of 285 to 240 deg. 
G. under a pressure of 18 atmospheres. (Br. Pat. 
137,064—1919. SOC. Darrassb FrAres ET Gie, Vin¬ 
cennes, Seine, France, Feb. 26, 1920.) 

Ferro-Tungsten-Chromium Alloys—Ferro-tungsten- 
chromiam alloys for use in high-speed steels are 
obtained from an aluminothermic mixture containing 
oxides or other compounds of tungsten and chromium 
Vi chemical combination with one another, or with 
compounds of another metal required in the alloy. 
Chr^ic di-tungstate for use in the process is pre¬ 
pare!^ from a solution of sodium tungstate with 
cH^omlum sulphate in the presence of soda ash. Ad¬ 
ditional tung^en required to increase the percentage 
in the alloy may be precipitated from the solution as 
ferrous tungstate, or it may be free from combina¬ 
tion i^i]li* another metal. The carbon may be added as 
carbide, or steel scrap, and the balance of the iron as 
forge scale. ' The high-speed steel may be produced in 
one operation, or the ferro-tungsten-chromium alloy 
may be separately produced and afterward added to 
the steel. (Br. Pat. 137,080—1919. H. L. SULMAN 
and W. B. Ballantine, London, Feb. 26, 1920.) 

Preserving Yeast—^In order to preserve live yeast' 
for use in the manufacture of fertilizers or cattle foods 
or for other purposes, without heating, desiccating or 
adding inorganic chemical compounds, it is mixed with 
peat or powdered peat moss or tanner’s bark, wood 
fiber or fine sawdust, and vegetable charcoal, and the 
whole pressed. (Br. Pat. 187,181—1919. J. R. Robin¬ 
son, Stockton-on-Tees, Durham, Feb. 26, 1920.) 

Patassium Sulphate, etc.—Finely ground potassium 
bisulphate and potassium chloride are mixed intimately 
in Iheorftfcal proportions or with a small excess of 
bisulphate and heated to 800 to 860 deg, C., concen¬ 
trated hydfochloric acid free from sulphuric acid, and 
potassuim sulphate almost free from chloride being 
obtained. When a small excess of bisulphate is used, 
pure sitfphate may be obtained, but some sulphuric 
acid is expelled and is condensed For this modifica¬ 
tion, a second heating to 700 deg. G. is employed* and 
the two operations may be effected in a salt cake fur¬ 
nace. The reagents may be treated with a little water, 
for instafice by siflraying, before the reaction, but the 
quantity shoqld be such that the mass remains pulveru¬ 
lent. (Br. Pat. 187,296—1919. Fabriques de Produits 
Ghimiques de Thann et de Mulhouse, Thann, France, 
March 8. 1920.) 

Acetic Anhydride.—^Acetic anhydride is prepared 
by heating an intimate mixture of an acetate, such as 
sodium acetate, with a pyrosulphate, such as sodium 
pyrosulphate, preferably in the presence of a diluent, 
such as acetic anhydride or glacial acetic acid. The 
acetic anhydride is distilled off as formed. The sodium 
pyrosulphate used may be prepared by heating sodium 
bisulphate. (Br. Pat. 136,674—1919. H. Dreyfus, 
Londqp, Feb. 11, 1920.) ^ 

, Phthalic Anhydride.—Phthalic anhydride is pro¬ 
duced by the treatment of nitronaphthalene with sul¬ 
phuric acid, not necessarily the concentrated or fuming 
acid, in the presence of a metal such as iron or zinc 
commonly used for the reduction of nitre compounds. 
(Br. Pat. 140,061—1919. H. Sasa, Tokyo, May 6, 
1920.) 
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Synthetic Tanning . Ageota.—Synthetic tanning 
agents are prepared by condensing aromatic sulpho- 
dilorides with the alkali-soloble fractions ot anthracene 
oil or soft pitch, and sulidionating the condensation 
products so obtained. According to an example^ anthra¬ 
cene oil or a soft pitdi distillate is extracted with 
dilate caustic soda lye, the extract is purifled ahd con¬ 
densed with tduene sulidiochloride in benzene solution, 
the product is sulphonated with eulphuric acid mono¬ 
hydrate, and the sulphonic acid converted into its- 
sodium salt. (Br. Pat. 187,828—1919. M. MelamH), 
Breslau, Germany, March 8, 1920.)° , 

Casting Aluminum and Its Al|o|p.—^Metal mojds fhr 
'using in casting aluminum and its allogs are coated 
with a thin layer of aluminum preferably applied by 
painting or spraying with aluminum bronze, the mold 
being afterward slowly heated to 400 deg. (J. te re¬ 
move all traces of the medium. Prior to jiouriitg, the 
mold is heated to from 660 to 700 deg. C. .Cover may 
be similarly coated. (Br. Pat. 187,326—1919. Metal 
iNDxraTBiE Schiele & Bruchsaleb, Homberg, Baden, 
Germany, March 8, 1920.) 

Production of Hydrogen.—^In the production of hy¬ 
drogen by passing gases containing carbon monoxide 
with steam over a catalyst and removing the carbon 
dioxide with lime, a aeries of alternate catalytic cham¬ 
bers and lime chambers is employed, the pipe con¬ 
nections and the absorption chambers being heat in¬ 
sulated, so that the process is effected without loss 
of temperature. Pressure miqr be employed. The 
gases may be passed through a heat exchanger at the 
beginning and at the end of the apparatus. (Br. 
Pat. 187,340—1919. H. E. F. Adams AND H. C. GREEN¬ 
WOOD, London, March 3, 1920.) 

Extracting and Purifying Oils.—Oils, particularly 
cod-liver and other fish oils, are extracted anl purified 
by water below 100 deg. C. in presence of a current of 
inactive gas, such as hydrogen, carbon dioxide, nitro¬ 
gen, water vapor, or a mixture of these. The oil or 
material is boiled at about 76 deg. C. with waW in 
a jacketed pan connected to a vacuum pump, so that 
the current of water vapor is produced within the 
charge: low temperature steam, mixM or not with 
inert gas, may be injected. The water used may be 
fresh, salt, acid or alkaline. (Br. Pat. 137,614—1919. 
P. M. Hayerdahl, Bygdo, Norway, March 1*0, 1920.) 

Recovering Volatile Solvents.^—^The vapors of vola¬ 
tile solvents are recovered from air with which they 
are merged, by absorption in “active" charcoal such 
as that used in respirators. The charcoal is afterward 
heated to drive off the solvent, and the vapors are led 
to a condenser. t)aplicate absorption chambers are 
used to provide for continuous operation. (Br. Pat. 
187,616—1919. L. A. Levy, London, March 9, 1920.) 

Treating Ores.—^Iron sand or other fine ore is bri¬ 
quetted to facilitate subsequent smelting, by mixing it 
with bituminous matter and coking the mixture in 
shallow open trays divided into compartments of the 
size and shape of the required briquets. A weight is 
placed on top of each compartment, or a weight may 
be used whldi affects sH the compartments slmulta- 
neoudy; or a power press may be applied to the ma¬ 
terial bMore or after the distillation is comirieted. Lime^ 
' salt, manganese, etc., may be mixed with the material 
before briquetting. (Br. Pat. 187,626—1919. H. G. 
Hills and E. Wheeihb, Cheshire, March 10, 1920.) 


Acetic Anhy^^e.—^In the inanufacture of acetic 
anhydride by iAteractjon between anhydrous sodiuih 
acetate and phosgene^ acetic anhydride is employed as 
the medium into which the reacting bodies are simul¬ 
taneously introduced. The sodium acetate is kept in 
slight excess, and the mixture -ja well cooled and 
agitated. When the reaction ii|,> complete, a portion of 
the reacting mixture is withdrawn and its acetic 
anhydride content removed by distillation in vacuo. 
The remainder of the reacting mixture is used to treat 
further quantities of sodium acetate and phosgene. (Br. 
J*at, 187,701—1919. E. P. Leach and United Alkau 
Co., Liverpool, March 17, 1920.) 

Cdlulose.—^In a process for the production of hemi- 
cellulose from highly lignified plants such as wood, and of 
cellulose or textile fibers that can be spun from slightly 
Mgnified plants, such as jute^ manila, hemp, reed grass, 
tjrpha, nettles, the materials are heated under pressure 
in a lye containing alkaline sulphite, and sulphides with 
or without easily decomposable alkalis, such as sodium 
carbonate of soaps of alkaline metals. (Br. Pat 137,831 
—1919. C. A. Braun, Munich, Germany, Mar. 17, 1920.) 

Purifying Sugar Juices.—^In purifying thick beet 
and cane juices by means of sulphurous acid and limer 
the thick juices are first treated to effect a separation 
of sugar by. crystallization, and to obtain a sirup which 
contains more impurities and in which therefore the 
sulphurous acid has less tendency to produce inversion. 
Sulphurous acid may be passed into the sirup until it 
is acid« (J3r. Pat 187,849—1919. M. vON Wdsrnsz- 
Kowalski, Leipzig, Germany, March 24, 1920.) 

Phenoi-Aldehydo Condensation Products. — In¬ 
soluble infusible products are obtained by the action 
of "pectinizing agents” upon phenol-aldehyde condensa¬ 
tion products. According to examples, phenol is con¬ 
densed with formaldehyde in the presence of slaked 
lime or sodium cyaftide; baryta and strontia are also 
. specified as suitable agents. The agent may be added* 
in portions at the several stages of the condensation. 
The products may be used in the manufacture of 
varnishes, lacquers, paints, agglutinants, plastic mate¬ 
rials, etc. (Br. Pat. 188,061—1919. L. Jaloustbb, 
Z. Kheifetz and M. Warchawsky, Paris, March 24, 
1920.) 

Cellulose Esters.—In the manufacture of solutions, 
varnishes and plastic masses from cellulose esters^ for 
instance nitrocellulose, acetylcelluloses and nitro-acetyl- 
cellulose, the ester is dissolved or gelatinized by fur- 
furol or a homologue or derivative thereof. The fur- 
furol may be used alone or in conjunction with other 
solvents or diluents and softening or modifying agents 
may be added. In examples, plastic masses are ob¬ 
tained by kneading together acetylcellulose and alcohol; 
and a solution, by dissolving in furfurol, acetylcellulose 
soluble in tetrachlormethane, and dilating the solution, 
if desired, with alcohol, benzene, or even water. (Br. 
'Pat 188,078—1919. G. BONWITT, Berlin, March 24,1920. 

CarbazoL—In the isolation of carbazol from' mix¬ 
tures containing it by conversion into alkali carbazol, 
hydroxide of the alkali metal is added in the pres¬ 
ence of a neutral solvent and at a temperature below 
the mdting point of the alkali carbazol. Naphthalene 
is an eximple of a solvent which can be used at ordi¬ 
nary prcraure; solvents of lower boiling- point, such 
as toluene, may be employed under pressure. (Br. 
Pat 139,981. Burt, Boulton & Haywood, and F. D. 
Mhhs, London, May 6, 1920.) 
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•Current Events 

, ^ in the Qiemical and Metallurgical Industries 


Activities of the Manufacturing Chemists 
Association 

At the recent annual meeting of the Manufactur¬ 
ing Chemists Association held in New York Cit>;. on 
June 9, Henry Howardp Chairman of the Executive 
Committee, .sulirniited the report of his committee for 
the year. 

The work of this committee during the last year has 
largely been connected with the chemical problems aris¬ 
ing out of the war and the termination of hostilities, 
particularly the work of the Chemical Foundation, and 
reports on various bills. 

Chemical Foundation Advisory Coii^mittee ' 

The Executive Committee feeling that the work of the 
•Foundation would be greatly aided by the co-operation 
on the part of chemical and other manufacturers offered 
their services to help bring this condition about, and 
suggested that this co-operation could bestl^e obtained 
by the formation of an advisory committee. 

Acting upon this advice the Chemical Foundation 
called a meeting of its stockholders, organized them into 
sections according to industries, each section loosing 
its committee, and this committee choosing its chair¬ 
man. The chairman of the various'section comm|ttees 
formed th^ advisory committee and met regularly onqe a 
month in the office of the Foundation. The C9mmittee 
considered the most important matter accomplished so 
far by the Chemical Foundatioi| was the principal 
adopted that there will be no limitation as to who shall 
-•be given licenses under patents provided the licensees* 
are bona-fide American concerns, and that the patents 
will be worked by them in good faith and not taken out 
for stock jobbing purposes. 

In order to secure the widest distribution possible 
of stock holdings in the Foundation the holdings were 
distributed among 160 American manufacturers, and 
an effort is being made to increase this number, so that 
each stockholder will not hold over a thousand dollars 
worth of stock. 

Of the various bills pertaining to the chemical indus¬ 
try introduced into Congress since the signing of the 
Armistice, the Committee considered the Longworth 
bill (H. R. 8078) by far the most important. This bill 
contained provisions for licensing the importation of 
dyestuffs in order to protect the dye industry in Amer¬ 
ica from foreign competition, and the executive com¬ 
mittee took active part in urging its passage. Repre¬ 
sentatives of the Association appeared before the Senate 
Finance Committee and presented oral arguments in 
favor of the bill. ^In addition a brief was prepared by 
a sub-committee, under the direction of the executive 
committee and submitted to the State Finance Com¬ 
mittee. 

The bill is still pending and with earnest effort it 
should be possible to have it advanced for consideration 
in the Senate in the next session of Congress. It is the 
general belief that a majority of the Senate are not un¬ 
favorable to the. bill. , 


The pyrites tarifltbill (H. R. 6216) provided for a 
•duty on the importation of pyrites and other crude iron 
sulphide minerals of 16c. per unit of sulphur content 
' or ^duty of more* than 100 per cent. The committee 
felt^.hat the passage of this law would be highly injuri- 
(^s to*the chemical industry of this country and fought 
against it wfth a result that it now seems certain that 
the bill will not be brought up for action. 

* . Patent Office Bill 

« 

The passajre of the bill to increase the salaries of the 
personnel of the Patent Office was at first urged, until 
at the last moment a rider was tacked on incorporating 
the whole of another bill (S. 3223) which was opposed 
by the committee. At first sight, the bill had for its 
apparent object the rewarding of government employees 
who made inventions, but the proposed legislation ac¬ 
tually provided that the Trade Commission might ac¬ 
quire and develop inventions, not only of Government 
employees, but of other individuals or agencies, which 
meant that the Commission could receive patents from 
any or all inventors throughout the United States. Hav¬ 
ing received the patents from any source, it could collect 
fees and rojralties for licenses in such amounts and in 
such manner as the President should direct. 

Through the National Industrial Conference Board 
tke executive committee brought this matter before 
the^ mdnufacturing interests of this country with the 
result that the objectionable bill was amended and its 
enactment held up for this session. 

Other Activities 

In addition to the above the committee has had pre¬ 
pared by counsel an analysis of the Peace Tr^ty,,to 
bring out its effects on chemical industry. It has also 
prepared a statfstical report on foreign trade, and kept 
in touch, through .its membership in the National For¬ 
eign Trade Council, with trade conditions in European 
and other foreign countries. 

The Association was represented in the Internationa! 
Trade Conference which was held October, 1919, at 
Atlantic City, by several members of the American 
Committee, which conferred with chemical representa¬ 
tives from France and Italy. The one tangible result 
of this conference was the decision to form an Inter¬ 
national Chamber of Commerce. The organization 
meeting has been called in Paris during the latter part 
of this month and C. Wilbur Miller of the Davison 
Chemical Co. will attend as a delegate. 

And last but not least the committee has taken up 
wilii the Bureau of Explosives such matters as standard 
tests for carboys, welded drums, carboy neck protectors, 
new types of carboy stoppers, transportation of niter 
cake, hydrofluoric acid and mixed acids. 

The Washington office is maintained jointly by the 
Manufacturing Chemists Association, the National Fer¬ 
tilizer Association, and the Chemical Alliance, Inc. This 
office has turned out to be an especially valuable adjunct 
to the Association. 















THE CHICAGO CHEMISTS' CT.UH LOUNiHC 


Chicago Chemists’ Quarters Completed * 

The house warming and first **ladies night” held on 
the occasion of the opening of the newly-furnished 
lounge in the Chicago Chemists’ quarters at ^5 Ply¬ 
mouth Court on the evening of June 23 was a complete 
social success. Seldom are such gatherings effected and 
the program carried out with just the proper note of 
informality without loss of dignity as was manifest at 
this function. 

Nearly one hundred members with ladies enjoyed an 
informal dinner and songfest in the main dining-room. 
After dinner the guests were introduced to the lounge, 
where President William Hoskins, Dr. W. Lee Lewis 
and Frank M. DeBeers with their ladies formed the re¬ 
ceiving line. An excellent musical program followed by 
dancing completed the evening. The accompanying 
photograph will give some evidence of the quiet tone of 
refinement in this new home for Chicago Chemists. 

The organization is founded for purely social pur¬ 
poses with a personnel composed of leaders in chemical 
science and industry of the Chicago district. While the 
success of any such body is assured through the high 
character of the individual members, the outward mani¬ 
festation is found in the quarters they establish, just as 
we judge a man by the interior of his home. The atmos¬ 
phere of this place cannot fail to impress the future vis¬ 
itor with the genial nature of the Western chemists, and 
leave with him a pleasurable feeling in having crossed 
the threshold. 

Paul N. Leech, chairman, with J. A. Hynes, W. Lee 
Lewis and Carl S. Miner form the House Committee 
for the club. 


Committees for^Chicago Convention, A. C. S. 

The following roster of committees and their respec- * 
’ tive chairmen for the fall meeting of the Americarf 
Chemical Society at Chicago, Sept. 7 to 10 inclusive, 
was confirmed June 19 by the convention executive 
committee (W. Lee Lewis, chairman; R. J. Quinn, 
secretary): 

Finance^ A. M. Taylor; publicity, C. H. Jones; excur¬ 
sions, H. McCormack; registration and information, 
Glenn H. Pickard; hotels, S. L. Redman; transportation, 
A. E. Schaar; program, J. A. Hynes; banquet, D. K. 
French; men’s entertainment, H. N. McCoy; ladies* en¬ 
tertainment, Ethel N. Terry; Relation to other scientific 
societies, William Hoskins. 


Regulations Concerning the Chile Nitrate Industry 

A cablegram received from the American Embassy 
at Santiago, Chile, June 10, 1920, states that at a recent 
session of the nitrate association it was decided to ex¬ 
tend the date of session to June 30. The scale of prices 
'agreed upon for delivery of nitrate were as follows: 
June and July, 15s. 5d. ($3.76) per Spanish quintal 
(101.4 lb); August, 16s. lid. ($3.87); November, 16s. 
lOd. ($4.09); December to April, 17s. ($4.14). A clause 
protecting buyers was passed providing that in case of re¬ 
duction of price the reduction rates will favor the buyer 
for all nitrate, not paid for, which he is under contract 
to receive. This agreement is valid until April 30, 1921. 
No sales less than fifty tons will be made for exporta¬ 
tion. and a surcharge of 6d. will be placed upon certain 
aihounts (not specified) up to 100 tons. i 
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Annual Meeting: of the Pacific Division, AmericAi 
Association for the Advancemei^t of Science 

The annual meeting of the Pacific Division, American 
Association for the Advancement of Science was held in 
Seattle, June 17, 18, 19 and brought together a large 
and distinguished .^l£iering of the West’s foremost 
scientists. The University of Washington was the 
scene of the many successful conferences, symposiums 
and sectional meetings of the affiliated societies while 
excursions and entertainment were provided throughout 
the adjojning territory. 

Twenty-five societies were affiliated with the Pacific 
Division of the A. A. A. S., among which are included 
three sections of the American Chemical Society—the 
California, Intermountain and Puget Sound. At a very 
interesting joint meeting of these three sections the 
following program was presented: 

Papers Presented at Sectional Meetings 

“Ammonocarbonic Acid and Its Salts,” by E. C. Frank¬ 
lin; “The Ratio of Invert Sugar to Sucrose in Relation 
to the Flavor of Storage Apples,” by A. W. Bartdn; 
“Destructive Distillation in ihe Northwest, Including 
Low Temperature Distillation of Lignite and of Wood,” 
by H. K. Benson; “Improvements in the Sand Test of 
Detonators,” by W. M. Dehn; “Sympathetic Inks in Con¬ 
nection with the War,” by F. H. Heath;. “Selenium 
Mustard Gas,” by W. L. Semon; “The Diffusion of Sea 
Water in the Seattle Canal System,” by T. G. Thomp¬ 
son; “The Magnesite Industry in the Pacific North¬ 
west,” by G. E. Whitwell. 

Dr. Franklin’s paper was a discussion of one phase 
of the important work that he has been doing for many 
years at Stanford University in his study of the sinrJlar- 
ity between water and ammonia as solvents and between 
aqua and ammono acids, bases and salts. 

Of particular interest to the chemical engineer were 
the discussions of destructive distillation. Dr. Benson 
}ia8 pointed the way to the Northwest in the utiliza¬ 
tion of low grade lignites through low temperature 
distillation. 

Symposiums Presented at General Meeting 

Of the general sessions the most important were: 
The symposium on the animal and plant resoprees of 
the North Pacific Ocean, in which it was pointed out 
that further control was necessary to insure to Alaska 
the continuation of its present valuable salmon and 
whaling industries; the research conferences in which 
Dr. A. 0. Leuschner and Dr. F. M. Padelford, Deans of 
the Graduate Schools of the Universities of California 
and Washington, respectively, called attention to the 
imperative need of additional provisions necessary to 
keep research men in the University at this time when 
industry is making such successful inroads upon their 
number, and the symposium on the Einstein theory of 
relativity, in which was presented the remarkable work 
of the various astronomical expeditions and stations in 
endeavoring to experimentally determine some of the 
constants mathematically deduced. 

Excursions 

Among the excursions provided and enjoyed those of 
special interest were the visit to the Everett Pulp and 
Paper Co. where the soda process is used in the manu- 
iTacture of paper from resinous mill waste; the Ameri¬ 
can Nitrogen Products Co. at La Grande where 10,000 
lb. of sodium nitrite is manufactured daily by arc fixa¬ 


tion of atmospheric nitrogen and subsequent absolution 
of the gase*8 by solution of soda ash; the Snoqualmie 
Falls, and the Snoqualmie Falls Lumber Co. 

These falls, whi^ have a depth of 268 ft., provide 
the hydro-electric power to operate the Snoqualmie Falls 
Luml^r Co.’s mills. This company is unique in its ap¬ 
plication of electricity to its logging operations. It op¬ 
erates ^)ne mill exclusively for Douglas fir, another for 
hemlock and cedar, and also an electric shingle mill 
which has a total capacity of 500,000 ft. of lumber 
' per day. 

The 1921 meetin^r of the Pacific Division will be in 
or near San Francisco. 


o Acrauntants Association Formed 

The Industrial Cost Accountants Association was 
organized in Chicago on the 18th of June by repre¬ 
sentatives ol leading manufacturers in various lines of 
industry. • 

The object of the new association is the standard¬ 
ization of accounting and cost terminology and the 
adoption of standard governing principles; the promo¬ 
tion of active co-operation and interchange of average 
experiences between representatives of manufacturers 
engaged in similar activities; the education of the 
members and their business associates in the complex 
economic problems of industry; to assist standardiza¬ 
tion committees in each line of industry in establishing 
uniform accounting and cost practices; to act as a clear¬ 
ing house in distributing to all members the development 
in cost practices to the end that uniformity, once 
establish^, may be maintained. 

Membership 

^Applipnts for membership must be placed in nomina¬ 
tion, by an industrial firm or corporation, or trade 
organization, which must certify that the proposed 
member is either the owner, an officer, or a permanent 
employee actively engaged in the supervision of costs 
in such firm or corporation, or trade organization. 
Persons are not eligible to membership who are engaged 
professionally in the public practice of cost accounting 
on their own account, or in the employ of others so 
engaged. The annual dues are $25 payable in advance. 

The industries ^represented in forming the associa¬ 
tion were i;he electrical, tanners (13 divisions), gear, 
brick, confectioners, concrete pipe, air brake, sand and 
gravel, farm operating equipiqent, cotton fabric, baking, 
concrete products, laundry, gas engine, and window 
glass manufacturers. 

Officers 

M. F. Simmons of Schenectady, N. Y., supervisor of 
costs for all General Electrical Company interests, was 
elected president of the association. G. H. Smith of 
Wilmerding, Pa., director of clerical operations of the 
Westinghouse Air Brake Company interests, was elected 
first vice-president. Roland H. Zinn of New York, chief 
of tiie cost accounting bureau^of the Tanners’ Council, 
was elected second vice-president. A. A. Alles, Jr., of 
Pittsburgh, secretary of the Fawcus Machine Company 
and treasurer of the Schaffer Engineering & Equipment 
Company, was elected secretary-treasurer* of the new 
organization. 

Headquarters of the association will be in Pittsburgh, 
at the office of the Secretary-Treasurer, 1501 Peoples 
Bank Building. 
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Boston Uniyersity Establishes Branch 
in Havana, Cuba 

The subject of foreign trade has received increasing 
attention since the war, and its problems are being 
met by numerous schools and colleges in their offering 
of courses which are intended to train the students for 
effective work in the commercial world. A recent 
important development in this field is the establish¬ 
ment in Havana, Cuba, of a Spanish-American branch, 
of the College of Business Administration incorporated 
in Boston University. ' • • 

Dean Everett W. Lord states that the courses of’the 
Havana brandi parallel those given in Boston sad letQ 
to the same degree, bachelor of business administratiqn. 
Courses are given in Spanish, with the use dt text¬ 
books prepared especially for Boston University classes. 
Students attending the College of Business Adminis¬ 
tration located in Boston may spend the sophomore 
or junior year in Havana without change* of courses 
and without loss of time, thus having opportunity to 
perfect their knowledge of Spanish and to become 
intimately acquainted with Spanish-American life and 
customs. In the same way Cuban students, after a 
year or more at the Havana branch, may transfer to 
Boston to complete their course. A board of guarantors 
representing the leading banka and business houses of 
Cuba are lending their co-operation. 

Endorsement of Federated American Engineering 
Societies by Engineering Council 

At its regular meeting June 17, 1920, after hearing 
a report on tiie Organizing Conference, Engineering 
Council took the following actions: 

.*> 

Voted: that Engineering Council heartily endcree the 
plan of organization of the Federated American Eiy 
gineering Societies and the American Engineering 
Council, adopted ^ the Organizing Conference of tech¬ 
nical societies in Washington June S and 4, and aifth- 
orize its Executive committee to proffer and perform 
on the part of Council such assistance as may begwac- 
ticable in completing the work of the Organizing Con¬ 
ference and of the Joint Conference Committee of the 
Founder Societies in establishing* the American Engi¬ 
neering Council. , 

VoM: that Engineering Council authorize its Execu¬ 
tive Committee to deal with any question of co-opera¬ 
tion with the Joint Conference Committee ox the 
Founder Societies, relating to the permanent .organiza- 
tion of the Federated American Engineering Societies, 
which may come up during the summer. 

Voted: that the SecreUiry be instructed to invite 
to future meeting of EngineeriM Council delegates of 
the societies participating in the Organizing Conference 
in Washin^n, June 8 and 4, and editors of technical 
Journals who may be interests. 

Fall Meeting of the American 
Electrochemical Society 

At the invitation of the members of the American 
Electrochemical Society residing at Cleveland, Ohio, 
supplemented by the cordial support of the local sec¬ 
tion of the American. Chemical Society and the En¬ 
gineers* Club, the Fall meeting of the American Electro¬ 
chemical Society will be held in Cleveland, Thursday, 
Friday and Saturday, Sept 30, Oct. 1 and 2. Head¬ 
quarters will be at the Hotel Statler. The Engineers’ 
Club will extend the courtesy of the use of its club 
rooms on the top floor of the hotel. Plans are under 
way which give promise of a meeting of exceptional 
Interest. Dr. N. K. Chaney of the National Carbon 
Co., is in charge of local arrangements. 


Personal 


Marston T. Bogert, professop of organic chemistry, 
Columbia University, New York, has declined President 
Wilson’s appointment as a member of the U. S. Tariff 
Commission. 

Prof. Henry A. Bumstead, director of the Sloane Phys- 
jeaLLaboratory, Yale University, has been elected chairman 
of the National Research Council for the year beginning 
July 1. 

Foster A. Burmingham, formerly at the Pittsburgh sta¬ 
tion of the Bureau of Mines, is now a research chemist with 
The Brown Co., Berlin, N. H. 

* Arthur L. Davis, formerly of the Fixed Nitrog'^n Lab¬ 
oratory, American University, Washington, D. C., is now 
research chemist with the International Coal Products 
Corp., Newark, N. J. 

£. P. Dili^n, general manager of the Research Corpora¬ 
tion, New York, has just recently returned from an extended 
Western trip in which he visited various Cottrell installa¬ 
tions in the far West. 

Dr. Rudolf Gahl sailed on June 30 for Peru, where he* 
will conduct some metallurgical investigations for the Cerro 
de Pasco Copper Co. 

James C. Gray, senior member of the law firm of Gray, 
Thompson and Rose, Pittsburgh, Pa., has been elected presi¬ 
dent of the Standard Chemical Co. 

J. C. lNQ.qAM, of the American Cotton Oil Co., has been 
promoted to take charge of a new development department 
recently created by the American Cotton Oil Co. and asso¬ 
ciate^ corporations. 

Q. 0. Jones, in charge of the research laboratory of the 
Armour Fertilizer Works, Chicago, has resigned to accjept 
a position with the Newport Chemical Works, Carrollville, 
Wis. 

Paul Kestner has Been awarded the medal for the year 
•1920 by the Council of the Society of Chemical Industry, 
(London) in recognition of his distinguished services to the 
chemical industry. He was one of the chief founders and 
first president of the Socidtd de Chimie Industrielle in 
France, which was established in 1917. Among his notable 
achievements are the use of forced draughts in acid towers, 
automatic acid elevators, the climbing film evaporator, the 
scaleless water-tube boiler and other inventions in connec¬ 
tion with beet sugar manufacture. 

Dr. R. B. Moore, chief chemist of the Bureau of Mines, 
and Dr. Dorsey Lyon, its supervisor of station, will leave 
in the near future for the South to look over the possibili¬ 
ties of several sites which have been suggested for the new 
non-metallic experiment station which is to be established 
by the Bureau of Mines. 

Irving E. Moultrop of Boston, at the meeting of the 
Trustees of the United Engineering Society, was elected 
as a trustee of the American Society of Mechanical Engi¬ 
neers and a member of the Engineering Foundation Board, 
to fill the vacancy caused by the death of E. Gybbon 
Spilsbury. 

« Paul S. Nice, consulting chemist of Denver, Col., has 
returned after spending a few weeks in the East on a busi¬ 
ness trip. He was recently appointed engineer of tests for 
the Denver and Rio Grande R.R. 

G. G. Sward, duPont scholar in chemistry 1919-1920, . 
whose graduate work was done in physical chemistry and 
who received the degree of Master of Science at the June 
commencement, has been appointed to a fellowship in the 
U. S. Bureau of Standards, Washington, D. G., where he 
began on July 1. 

H. M. Trusler has accepted an appointment as chemist 
with the Proctor and Gamble Co. in their Cincinnati 
laboratory. 
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R. C. Weu^, of the chemical (livisioi^of the U. S. Geo¬ 
logical Survey, will examine some of the deposits of natural 
soda in the Western states during the summer. 

Charles Spencer Williamson, dean of the Medical 

School, University Jllinois, spoke before the Chicago 

Chemists* Club, June 22, on *'Somc Phases of Modern 

Medicine.” •; 



GbiimtMaiiQetBepoirts 


The Non-Ferrous Metal Market 

New York, July 5, 1920 ,— Copper consumers are buying 
from spot to the end of the year, sales amounting to some 
20,000,000 lb. last week in the outside market, at 18@18.60c. 
Tin declined slightly, but lead and zinc remained firm. 


Cupper, olGciruIytic. 

Aluminuin, 98 to 99 per cent. 

Antimony, wholesale lots_ 

Nickel, ordinary. 

Nickel, eloctrolytio. 

Tin, Straits, spot. 

Lead, New York, spot. 

Lead, E. St. Tiouis, smit. 

Zinc, spot. New York. 

Zinc, spot, E. St. T.ouis. 


CViits per T-b. 
18 00(m:9 00 
33 00 

7.50(^U7.75 
43.00 
43.00 
48 00 
8.00 
7.75 
7.75 
7.50 


are naturally decreased. Even cars that are received by 
mills with loads are sometimes taken out empty, to go to 
the coal mines, the mills not being permitted to load them. 

COAL Mines Have Car Priority 

A common expectation is that within a week or so from 
this time the coal mines will be so well supplied with cars 
that the railroads can relax their efforts. While the order 
calls for a 100 per c,cnt car supply to coal mines, it is well 
recognized that the average coal mine will be unable to load 
cars to the extent of 100 per cent of ratings, for eventually 
an increase in car supplies would uncover a labor shortage, 
or, if no labor shortage were uncovered then a lack of orders 
would be uncovered. The ratings are so high that ship- 
^ ments at rating woulc!^ soon surfeit the country with coal. 
, Motor trucking of steel from mills in the Pittsburgh dis¬ 
trict nas been increasing, and a rough estimate would be 
that at the present time from 2,000 to 4,000 tons of steel 
pen, working day is leaving mills in this district by truck. 
Most of the movement is to dealers and manufacturers in 
the Pittsburgh district, but there is some to railroad sidings 
removed from the mills, where cars may be had for loading 
to distant points, and there is a relatively small proportion 
of the steel that is being trucked long distances. The esti¬ 
mate just given refers only to the movement of steel to 
regular customers of mills having contracts and who in 
ordinary times get their steel by rail, and not to the truck¬ 
ing from warehouse that is customarily done. 

Departments Closing 


OTIIKU MKTALS 

Silver (June 24).oi. $0.99| 

Cndmiuni.lb. l.40Crlll.S0 

Bismuth (500 lb. lote).lb. 2.70 

Cobalt.lb. . 2.50r<»3.00 

Magncaium (f.o.b. Niagara Fullis).lb. 1.75 

Platinum.ox. 80(^b 90 

Iridium.os. . 300 

Palladium. ox. 75(fi; 85 

Mercury.75 lb. 90 

, FINISHED METAL PRODUCTS 

WarohouBO Price 
Cents |tcr Lb. 

Copper sheets, hot rolled. 33.50 

Copper bottoms. 38 00 

Coimerroda. 38.00((440.00 

High brass wire and sheets. 30.25 

High brass rods. 25.00 

' Low brass wire and sheets. 28.50 

Low brass rods. 29.00 

Brased brass tubing. 43.25 

Braxed bronse tubing. 41.75 

Heamless copper tubing . 34.00 

Beamless high brass tubing. 33.00 

SCRAP METALS 

Cents per Lb. 
Buying Price 

Aluminum, cast scrap . 23.00(rlt23.50 

Aluminum, sheet ec;rap. 23.00(i$23.50 

Chopper, heavy machinery comp. 14.50S15.00 

C^per, light and bottoms. 12.75(($i3.75 

Copper, heavy cut and crucible. 15.OOCcii 15.50 

Brass, iigbt. 7.00C<4 7.50 

No. I clean brass turnings. 9.00C(4 9.50 

No. I comp, turnings. 12.50(«0l3.00 

Lead, tea. 4.50fd> 5.00 

T.«ad, heavy. 6.50(iri) 7.00 

Zinc, scrap. 4.50@ 5.00 


The Iron and Steel Market 

Pittsburgh, July 2, 1920. 

The coal car priority accorded the coal mines by the Inter¬ 
state Commerce Commission order, which got into actual 
and general operation June 22 or 23, facilitates the produc¬ 
tion of pig iron and steel, but not its distribution. For the 
general good of the country the order is a good thing, but 
to the iron and steel producing industry it is not, directly 
at least, a good thing, for what the industry has needed of 
late is not heavier production hire better facilities for ship¬ 
ping the product. The order increases the production and 
movement of coal, in which the iron and steel industry bene¬ 
fits, but it decreases the supplies of open top cars for ship¬ 
ping pig iron and steel products. As commonly applied the 
order includes high side gondolas in addition to drop bottom 
cars, which according to one definition are what are dis¬ 
tinctly ”coal cars,” and as the steel industry'ships fully 
75 per cent of all its products in open top cars its supplies 


Not a few departments of large plants, and here and 
there a whole plant, either closed July 1 or will close at 
the end of this week, chiefly because of congestion of fin¬ 
ished product. The disposition to close is in some instances 
emphasized by the moral effect the closing will have upon 
workmen who have been indisposed to show their normal 
or pre-war efficiency. In several instances departments are 
closed because other departments have fallen behind them, 
the object being to reduce the quantity of material in proc¬ 
ess. Iiv, other instances the object is to allow steel to ac¬ 
cumulate in convenient form, as when finishing mills are 
closed and ingots, bloom.s, billets and sheet bars are ac¬ 
cumulated, these forms admitting of convenient stocking 
with maximum tonnage for the space available. In some 
cases it is recognized that the piling of finished material at 
mill, .against the orders of customers, has reached such a 
point that the cuiitomers may not want all the material 
at the later time at vrhich it may become possible to^hip 
it, there being no evidence that the consumptive require¬ 
ments are increasing at this time. 

There is no meajps of determining, or estimating with any 
closeness, the amount of finished steel that now lies at mill 
awaiting shipment. Probably 2,000,000 tons would be re¬ 
garded as a low estimate, for some observers are disposed 
to place the total at .3,000,000 tons or more. In other terms, 
one might say that the accumulation is not less than one 
month’s production at the average rate of production obtain¬ 
ing in 1912 and 1913, the two best tonnage years before 
the war, nor more than the equivalent of one month’s full 
production at the present capacity, which is about 50 per 
cent greater than the capacity just before the war and 
about 70 per cent more than liie actual production, on an 
average, in 1912 and 1913. 

Obviously such an accumulation of steel is a serious mat¬ 
ter. If it were shipped out suddenly, being cleared off in 
a period of say two months while current production were 
shipped at the same time, it would undoubtedly give some 
buyers altogether too much steel. Rail conditions are not 
at all likely to permit of the accumulation being moved off 
in any short period, but if so, then some of the steel will 
eventually reach customers too many months later than the 
time for which they specified it that it may be quite use¬ 
less, the need having, passed. 

Markets Quiet 

All branches of the general market are quiet, except for 
some insistent buying of small quantities of coke and pig 
iron, sending prices upwards again. Connellsville coke for 
spot shipment has brought as high as $18 per net ton at 
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ovens for both furnace and foundry grade, probably the 
record high in the history of the industry. Basic iron, 
which as noted in last report had advanced to $44, valley 
as minimum, has sold in a ' 2,000 ton lot for rather prompt 
shipment at $45, which possibly may now be found to be 
the minimum for any delivery. Bessemer remains quotable 
at $44 for large lots and $46 for small lots, while f 9 undry 
stands at $45, valley, there being no demand except for 
small prompt lots. 

The prices which several of the la^ge independent steel 
interests have been quoting for three or four months past, > 
including 3c. for bars, 3.10c. for shapes and 3.25c. for plates, 
are unchanged. There is little buying at these prices, but > 
there is na particular pressure on the part of would-be 
buyers for reductions, since the coiymon attitude of Jbuyef 7 
is that they will buy only what they must ha^e, paying the 
price asked, and will not buy any more on any terms. As 
long as the independents quote their higher prices the Steel 
Corporation experiences no difficulty in selling on contract 
the tonnage it is willing to allot to regular customer^. ’ 

Ferroalloys ' 

1 

Prompt ferromanganese continues easy at not much above 
the contract price of $ 200 , delivered, still quoted for second 
half. Spiegeleisen is $72.60 to $76, furnace, for prompt or 
future. Electrolytic ferrosilicon is quite inactive, the mar¬ 
ket being nominally about $78 to $80, delivered, for 50 
per cent, and about $150 for 75 per cen^ Bessemer ferro¬ 
silicon remains at $62.50 for 10 per cent, $65.80 for 11 
per cent and $69.10 for 12 per cent, f.o.b. furnaces at New 
Straitsville and Jackson, Ohio. 

The Chemical and Allied Industrial Markets 

Neio York, July 2, 1920. 

The continued dullness in these markets remains un¬ 
broken. Buying interest on the whole has been indifferent 
except on some of the more desirable items the scarcity of 
which however prevents any activity worth mentioning. 
In investigating the sodium salts market it has been found 
that in general all grades are at least scarce and some 
unobtainable and that transportation difficulties, are iri*^ a 
large part responsible for this condition. Producers are 
sold up on sodium bicarbonate and will not have rny to offer 
for at least three months and the spot market is in the same 
condition with the average ranging between $2.50@$3.00 
per cwt for what little material that changed hands. The 
shortage of niter cake has held up the production of 
sodium bisulphite that quotations of 6 c. per lb. are merely 
nominal as there is no material being offered. 

Sodium chlorate and cyanide are probably in better con¬ 
dition than the other items in this cla^s, chlorate being 
available on contract at 10 @llc. per lb. while cyanide is 
being delivered at 26@26c. per lb. Sodium nitrite, which 
had such a sensational rise a few weeks ago,^ is quiet and 
very little demand is being exhibited; with the recent im¬ 
portations of this materia] there is now an adequate supply 
which is being sold around 17c. per lb. Caustic soda, soda 
ash and sal soda which have consistently been referred to 
as the ^'scarcer items,*’ remain under that heading, although 
there have been some offerings of caustic made around 6 c. 
per lb.; the present weather conditions are probably the 
reason back of this offering as this material cannot be 
stocked in warm weather. 

Coal Tar Products 

No change has been noted in the weak position of the 
coal tar products market as reported last week. If an 
accurate list of sales of the two periods could be compared 
the latter probably would show more declines than ri^'^s in 
prices, but the volume of ^business is so small that a com¬ 
parison of this kind would not sufficiently prove the point 
that this market is on the downward trend. Aniline oil 
is easier and sales have come down to 32@38c. per lb. 
against a previous level of 35@40c., and in sympathy the 
salts are lower also, being listed at 40@46c. compared with 
42@60c. per lb. of the previous week. Beta-naphthol is the 
possible exception in this market and it is now hard to 
obtain the sublimed grade under 90c., while the average 
price is nearer $1 per lb. The technical grade is also 
scarcer with prevailing prices ranging from 70®90c. per lb. 


f Naval Stores 

This branch is marking^time with the buyer waiting for’ 
still lower prices, which will probably come as the past week 
hasa shown a still further decline. Supplies are in a much 
better condition and arrivals from the ^Southern market are 
ample to take care of the local tr^de> which at present is 
light. Turpentine is receding to it^ former level, reaching 
as low as $1.75 per gal., which wa£.> about the average price 
of six months ago. However, business has not resumed its 
former stride and exporting, which comprises a large part 
of this trade, is dull. 

• 

1 ^ Baltimore, Md,, June 30, 1920. 

Fertilizer manufacturers in this section have been handi¬ 
capped during the last week on account of an ’’outlaw” 
railroad strike resulting in an embargo not only on incom¬ 
ing but on outgoing shipments as well, and practically no 
complete fertilizer has been shipped out during the last 
week, although the season for wheat fertilizers is low on. 

It is with difficulty that the railroads are handling perish¬ 
able food stuffs, but it is hoped this condition will be 
remedied in another week at the most. 

Acid Phosphate .—The market continues firmer with prac¬ 
tically no resale lots offering and producers well sold up for 
the summer months, and unable to take on but a very 
limited tonnage for movement by cars. The nominal quo¬ 
tation for 16 per cent grade, in bulk, is now $20 per tor.p 
f.o.b. cars, although some sales have been made during the 
past week as high as $22 per ton, in buyer’s bags, lo.b. 
cars Baltimore. Run of pile testing 17 to 18 per cent is 
quoted from $19 to $19.50, basis 16 per cent A.P.A., quan¬ 
tity and shipments subject to seller’s approval and car 
supply permitting. Phosphate rock remains scarce, and 
there does snot seem to be any relief in sight for some 
time to come, and even though shipments should come 
out from the mines in better volume during the next 
montjh or two, it is not anticipated that this will have any 
material bearing on the market, as an enormous tonnage 
will be required for next spring, and stocks of both acid 
phosphate and rock arc running so low that the manufac¬ 
turers will have to bend every effort to secure supplies of 
phosphate rock in order to enable them to take care of their ^ 
trade next spring. 

Blood and Tankage .—There has not been any change in 
conditions recently surrounding this material, but is is sig¬ 
nificant that producers are not pressing their packing house 
byproducts on the market, and are holding firm at their 
views ranging from $7.75 and 10c. to $8 and 10c. f.o.b. 
Eastern shipping points, according to test and condition 
of the material. 

Nitrate of Soda .—The market continues firm and August 
to October arrivals are quoted at $3.90@$3.95, November to 
December, $ 4 @$ 4 . 0 r>, and January to April, $4.10@$4.15 
ex vessels Baltimore, and sellers claim that baaed on the 
present sterling exchange rate these prices figure lower 
than cost of importation based on the market in Chile. 

Potash .—There have been no recent arrivals, and on 
account of the sold-up condition of the domestic producers, 
spot stocks are held firmly at $2.65@)$2.75 basis 80 per cent 
for muriate, $2.25@$2.30 per unit for manure salt, and 
$2.35@$2.50 for kainit. Even at these prices there is only 
a limited tonnage available, and with the prospect of no 
heavy arrivals during the summer months when the demand 
^ is comparatively light, it looks as though present quotations 
’ on spot stocks will be maintained. As yet no schedule of 
import prices on Alsatian potash has been announced, but 
these are expected momentarily. In the meantime, but few 
of the manufacturers have covered for their next season’s 
requirements. 

Fish Scrap .—^Weather conditions during the past week 
have been unfavorable for the catch of menhaden fish in the 
Chesapeake Bay, and while quotations remain unchanged at 
$7.60 and 10 c. for the machine dried unground scrap and 
$6.25 and 50c. for Die acid scrap f.o.b. fish factories, some 
of the producers are not inclined to take on further business 
Rt these levels, anticipating a higher market will rule later 
on more in line with animal ammoniates. 
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Geueral Chemicals 

CURni'NT WHOLKSALK PRICKS IN NI\W YORK MARKET 


. lb. 

.lb. SO.IS -10.20 

.cwt. 3. SO-3.75 

.cwt. 6.00 - 7.50 
rut. 15. SO -16.00 


. Ib. 

.15 - 

.15) 

.15)- 

.16) 

. . lb. 

. 15 - 

.is! 

.15 - 

.16 

. Ih 

1.05- 

1.12 

1.17 - 

1.18 

.cwt. 

2.00 - 

3.00 

3.10 - 

3.25 

. .lb. 

.135- 

.14 

.145- 

.155 

..Ib. 

II - 

.11) 

.12 - 

.16 

..lb. 

. 045 - 

.05) 

.06 - 

.07 

..Ib. 

4.00 - 

4 SO 

4.50 * 

5.00 , 

..Ib. 

!06- 

'.07 

!07i-' 

!68) 

..lb. 

.07) 

.08 

.08}- 

.09i 

..Ib. 

.55 

.57 

.60 - 

.65 

1 .lb. 

.14 - 

23 

.24 ^ 

.25 

..Ib. 

.28 - 

.35 

.40 - 

.50 

..lb. 

2.25 - 

2 55 

2.60 - 

2.65 

.tun 

14.00 - 

19.00 



. ton 



. 



CarlotB 

Acetic anhydride. 

Acetone. 

Arid, ucftir, 28 per cent. 

Acetic, 56 per rent. 

Acetic, idarinl, 99) per rent, urbov 

Rorir, rryHtnls.^... P.. 

Rorir, puwdcr.. 

('itric . .... 

Hydrorhlorir (nominal) . . <. 

flydrofliiorir, S2 per cent . 

T,nrtie, 44 per rent lech. 

r<artir, 22 per rent tech. 

Molybdir, C. P. 

Murintir, 20 dog. (tire hydrochloric) 

Nitri^. 40 deg. 

Nitric, 42 deg. 

Oxnlir, crvctnlc. up. 

PhcMphorio, Ortho, 50 per oent nolution .1b. 

Piorio . 

Pyrngfcllic, reHubliinrd. 

Sulphui-ir, 60 di‘g., tunic cure.... 

Sul|diiiric, 60 dcvt-i riruniR.ton _ _ 

Sulphuric, 66 deg., tiink oura.ton 23.00 -24.00 

Sulphuric, 66 deg., drums.ton 35 00 -40.00 

Sulphuric, 66 deg., enrboys.ton 36 00 -40 00 

Sulphuric, fuiiiiiig, 20 percent (oleum) tank 

ciirn.ton 27.00 -30.00 

Sulphuric, fuming, 20 per cent (oleum) 

cfrutnB.ton 28.00 -3 m.UO 

Sulphuric, fuming, 20 per cent (oleum) 

carboys.ton 

Tunnir, 1’. S. P.lb. 

Tannic (li*ch ).lb. 

Tartaric, crystals. lb. 

Tungstic, per 1b. of WO.1b. 

Alcohol, Kthyl (nominal).gal. 

Alcohol, Methyl. 95%.gal. 

Alcohol, Methyl, pure gal. 

Alcohol,denaturcfl, 188proof (nominal), gnl. 

Alcohol,denatured, 190proof (nominal), .gal. 

Alum, ammonia lump. Ib. 

Alum, potash lunip.Ib. 

Alunif chrome lump.Ib. 

Aluminutii sulphate, commercial (nominal) lb. 

Aluminum sulphate, iron free.Ib. 

Aqua ainiiionia, 26 deg., drums (7S0 lb ).. Ib. 

Aiuiiioiiia, anhyrlrcius, cylinders (100-150 lb.) lb. 

Ammonium carbonate, powder.Ib. 

Ammonium chloride, granular (white salain- 

moniae) (nominal). lb. 

Ammonium chloride, granular (gray aalam- 

moniac). lb. 

Ammonium nitrate.lb. 

Ainmnni\ini sulphate.lb. 


Less Carlots 
$0.65 - $0.75 
.21 - 
4.00 - 
8 00 - 
16.50 


.22 
4 50 
9.00 
17.50 


Carlots 

Potaasiiim chlorate,cryatala.lb. tO. IS -80.16 

Potaaaium hydroudo (eauatio potaalO.Ib. . 20 - .29 

Potassium iodide.lb.-. 

PotoiMium nitrate.lb, . 15 - .17 

Potassium permanganate.lb, .75 - .60 

Potassium prussiate, rod.lb. .90 - 1.00 

Potassium prusaiate, yellow.Ib. 32- .96 

Potassium sulphate (powdered).ton$225.00 -240.00 

RcMholle salts (see sodium pntas. tartrate).-. 

Ralarnmoniae (sec aniiiiuniuiii chloride).-. 

Ra1 sodia (sec sodium carbonate). 

Saltcaka .ton M.fl 

Silver cyanide (nominal).oa. 

Silver nitrate (nominal). .oa. 

Hoda ash, 1 igbt. 1(10 lb. 

Boda ash, dense. 1001b. 

Sotitum acetate.lb. 

Boiliiim bicarbonate.IfliOlb. 

Botlii}m bichromate...Ib. 

Sqdiiim bisiilphatc (nitre cake).ton 

Sodium bisulphite Powered.lb. 

--- V 


LoMCarloti 

$ 0.21 

^ 3:S 

.21 
.95 


’Mi 

. 05 - 

I.0S-. 

. 59 - 


-32.00 


.76 


. Bo«’|iini borate (borax) 
ViBoiliiirA carbonate (sal 


2S.00 

45.C“ 


26.00 

50.00 


50.00 - 55.00 
37.00 - 42^00 


38.00 - 42.00 


32.00 -35 00 
1.45 - ISO 


5.10 - 5.50 


(sal soda) .V ..* .‘.‘.‘.'.’I’od Ibi 

noaiiim ciiioratq.lb. 

fodium cyanide, 96*98 percent.lb. 

SodiunV fluoride.Ib. 

Sodium hydroxide (caustic aoda).100 lb. 

Sodjum hypoBiiIpUte.lb. 

Sodium molybdate. lb. 

Soilium ititrate.100 lb. 

Soiiiiifii nitrite...lb. 

Boflium peroxide, powdered.lb. 

Boiliiim phosptmte, dibaaie.lb. 


.081- .09 
2.45 - 2.60 
.30- .33 
7.00 - 7.50 
.06 - .064 
.09- .10 
1.60 - I.BO 
. 10 - . 10 ) 
.24- .25 

.18 -. 

4.25- 6.00 


5.M- 
5.55- 
.094- 
2.75 - 

o'.oo - 

:??: 


. 102 - 
:26- 
.19- 
6.25- 

.-.05 

2.50 -. 3.25I-. 

3.00 - 3.25 3.75 - 

.16- .18 .19- 

.32 - .35 .35 - 

.032- .044 .044- 


3.60 

3.65 

.12 

M2 

10.00 

.104 

.12 

2.00 

.11 

.27 

.20 

6.50 


Ait AH svaaiaataiij illUUBOU.. • sUJl** sWi ■ w^i-* 

I ‘ S? 1 ■' i ■ iLn* potassium tartrate (Rochelle salts) lb.-.39 - 

I. OU nOfliiim nriiMiiLff*. vpllnur IK 


.041- 

.07}- 

;Sli: 

.32 - 
.16- 

.16 - 

. 121 - 
.084- 
.07 - 


.05 

.082 

.10 

.03 

.04 

.16) 

.164 

.13! 

.09 

.07 


.60 - 
.80 - 
1.20 - 
6.00 - 

2.50 - 

3.50 - 
I.IO- 
1.05 - 

.054- 
.09 - 
.19 - 
.031- 

.35 - 
.17 - 

•17 - 

.13)- 
• 10 - 
.08)-.. 


.90 
.85 
1.40 
7.00 
2.70 
3.55 
1.15 
I.IO 
.06 
.09) 
.20 
.041 

.40 

.174 

.18 


Soiiium qnissiate, yellow.. 

Sodjum sjljcate, solution (40 deg.). 

Sodjum illieate, solution (60 deg.). 

Sodium sulphate, crystnla (Cilaub ‘ 


.lb. 

..Ih. 

leg.).... -lb. 

-... „--uber'saalt) cwt. 

•Sodiiimsulnhide, crystal, 60-62pcroent(rQnc)lli. 

Sodium sulphite, crystala.lb. 

Strontium nitrate, powdereil...lb. 

Sulphur chloride.lb. 

Sulphur, crude.ton 22.00'- 

Sulphiir dioxide, liquid, cylinders.Ib. .09 

•Sulphur (sublimed), flour.100 lb. 

Sulphur, roll (hrlmatone).100 Ib. 

Tin bichloride (stannous).Ib. 

Tin oxide.Ib. 

Zinc carbonate, precipitate.Ib. 

Zinc chloride, gran.lb. 

Zinc cyanide.lb. 

Zinc dust.lb. 

Zinc oxide, U. 8. P. lb. 


23- .27 
. 014 - .012 
. 024 - .03 
1.60- 1.70 
.09- .10 

.03)-. 

.17)- .184 
.052-. 


3.35- 


.31 - 
. 02 - 
,04- 
1.75- 

. 104 - 

.04 - 
.19- 
.06 -. 

“iio-' 

3.40 - 


3.20 -. 


3.30- 

.42)-. 


.46- 

.60 - 

.63 

.65- 

.16- 

.18 

.19 - 

.13- 

.13! 

.135- 

.49 , 

.50 - 

.12!- 


.15- 

.18 - 

.19 

.20 - 

.03)- 

.03! 

.04 - 


4.00 

.20 

.40 

.05 

.40 

.32 

.024 

.05 

2.50 

.11 

.06 

.20 


.12 

3.65 

3.40 

.50 


.20 

.17 

.60 

.15 

.21 

.06 


Amyiacetatc.... .gal.-. 5.00 i-. 


Amylacetate tech.gal. 

Arsenic, oxid**, lumps (white arsenic).lb. 15)- . 16 

Arsenic, sulphide, powdered (red arsenic)...lb. . 20 - .21 

Barium chloride. . ton 150.00' 160.00 

Barium dioxide (peroxide).lb. .21 - .23 

Barium nitrate.lb. .09)- .11 

Barium sulphate (pn>eip) (blsiie fixe).Ib. « .04)- .05 

Bleac^htng powder (see calcium hypochlorite). .-. iipimiiiim-, uu^.. .. 

Blue vitriol (sec copper sulphate).-.-. nenaidine, sulpliatc. 

Borax (see sodium liorate).-.-. Benaoic acid, U.S. P. 

Brimstone (see sulphur, roll).-.-. Benaoate of soda, U 


5 25 
16)- .17 

.22- .23 

1/0.00-200.00 

.24- .25 

.11- .12 

.054- .06 


Zinc sulphate.. .lb! 

Coal-Tar Products 

NOTE—The following prices arc for original packages in large quantities: 


Alpha naplithol, crude. lb. 

Alpha naphtliol, retined.Ib. 

A'.pha naphthylaniinc.)b. 

Aniline rvbMriima extra.lb. 

Aniline salts.|b. 

Anthriicine,,80% in druiita (100 lb.).lb, 

nenxnldehyje (ff.c.) 


$1.40 

1.60 

.55 

.32 

.40 

.90 


.08 - 

.12 - 


.27 


Calcium acetate.cwt. 

Calcium carbide.lb. 

Calcium chloride, fused, lump.ton 23.00 

Calcium chloride, granulated..Ib. 

Calcium hypochlorite(bleBohing powder). cwt. 

Calcium peroxide. lb. 

Calcium phosphate, monobasic. lb. 

Calcium sulphate, pure.lb. 

Carbon bisiilphide.lb. 

Carbon tetrachloride, drums.lb. 

Carbonyl chhuidc (phosgene).lb. 

Caustic potash (see potassium hydroxide) .... 

Caustic aotla (see sodium hydroxide). 

Chlorine, gas, liquid-cylinders (100 lb.).Ib. 

Chloroform.lb. 

Cobalt oxide.lb. 

Copperas (see iron sulphate). 

Copper earbonnle, green prt*cipitate.Ib. 

Copper cyanide.Ib. 

Copper Bulfiliute, crystals.Ib. 

Cream of tartar (see potassium bitartrate).... 

Epsom salt (see magneeiutti siilphote). 

Ethyl Acetate Comt gal. 

Ethy Aectati! pure (aectie other 98*V to lO^i) 

Formaldehyde, 40 per cent (nominal). Ib 

Fusel oil, ref.gal. 

Fusel oil, crude (nominal) . ..gal. 

Glauher’s salt (see sodium sulphate). 

Glyci*rinc...lb. 

Iodine, rcBubliiiied.lb. 

Iron oxide, red.Ib. 

Iron sulphate (enpperas).cwt. 

Lead nrctate, normal.lb. 

Lead arsenate (paste).lb. 

Lead nitrate, erystnls.lb. 

Litharge.jb. 

Lithuini carbonate. lb. 

Magnesium carbonate, tcehnieal.Ibi 

Magniwium sulphate, tl. S. P.ipOlb. 


.04)- .041 

.00 -25.00 
. 01 )- . 01 $ 
4 00 - 4.25 


.09 

.13 


.041- .054 

30.00 - 40.00 

.02 - .024 

4.50- " 

1.50 - 
.75 - 
.25 - 
.10 - 
.13)- 


6.50 

1.70 

.80 

.30 

.11 

.15 


Renxyi ehloridi*, 95-97%, refined.... 

Renxyl chloride, tech.T. 

Beta imphthul bensoata (nomifial). 


Beta iiaphtiiyiaminc, sublimed. 

Cresol, U. S. 1*., in drums (100 lb.). 

Ortho-crcBol. in dniiiis (190 lb.). 

Cresylic acid, 97-99%, straw color, in drums. 


.09 - .09) 

.30^ .35 


.10 - 
.36 .. 
2.00 - 


. 10 ) 

.38 

2.05 


ncio. 3 
Dichlorbensol.. 


.20 


.08 - .09 


.29 - 
.65- 
.09 - 


.31 

.70 

.094 


Dimcthylaiiiline. Ib. 

Dinitrulxmiol.lb. 

I)iriitroclorl)ensol.Ib. 

Dinitronaphthalihe.Ib. 

Dinitroplienol.lb. 

Dinitrotnluol.lb. 


Ib. 

2.00 


Ih. 

1.35 


Jh. 

1.15 

__ 

lb. 

.90 


Ib. 

.80 


gal. 

sal. 

.27 

— 

.25 

— 

Ib. 

.35 


Ib. 

.25 

_ 

lb. 

3.50 


lb. 

.90 

_ 

lb. 

.70 

— 

lb. 

2.25 


lb. 

.18 


lb. 

.23 

_ 

gal. 

1.10 


sal. 

gal. 

1.00 

— 

.65 

— 

lb. 

.08 


Ib. 

1.50 

— 


1.35 - 


.36 • 


40 


1.40 - 
I 75 
57 - 
5.25 - 


.65 
6 00 


4.30 - 4.35 


.11 - . 1 * 

!i4 - "iis 

!i2 - !i4 
3.00 - 3.55 


.26)- 
4.40 - 
.03 - 
2.90 - 

:\V-- 

.90 - 
154- 
1.50 
.15 - 
4.00 - 


Magnesium sulphate, commercial.100 lb.-. ' 

Nickel salt, double.lb.-.14- 

Niekel salt, single. .Ib.-. . 16 - 


.28) 
4.45, 
.20'‘ 
3 10 
16 
.17 
1.00 
.16 

■ !i6 
4.50 
3.60 
16 
18 


l%oBgene (sec car^nyl chloride).. • ■ ■ “• • ■ ■ ii* Para-nitro-Uiluol 


Dip nil, 25%., tar acids, car lots, in drums. 

DiphMiylamino (nominal). 

H-ncia (nominal). 

Mctaphciiylfnediairiins. 

M on ochit irhen sol. 

Monnetlivlnniline. 

Naphthuliiie crushetl, in bbla. (25(1 lb.). 

Naphthaline, flake. 

Naphthaline, hnlla. 

Naphthioiiic acid, crude. 

Nitrobensol. 

Nitro-nimlithaline. 

Nitr^toliiol. 

Orthn-amidi»pheno1.V. 

Ortho-diclilor-benaol. 

Orthn-nitro-phenni. 

Ortho-nitro-iolunl. 

Ortho-toluldins. 

Para-amldophenol, base. 

Para-amidophenol, HCl... .. 

Para-dichlor^lienaol. 

Paranltraniliiie., 


Phosphorus, rod.Ib. 

Phosphorus, yellow.Ib. 

Potamium bichromate.lb. 

Potassium bitartrate (cream of Tartar)-Ib. 

Potassium brnmide, granular.Ib. 

Potassium carbonate. IT. H. P.lb. 

Potassi urn carbon n t c. crude.Ib. 


.50- .55 

■:35-"!37‘ 
.52- .56 
.80- .85 

-'‘!25 


b: 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

Ib. 

Ib. 

lb. 

Ib. 

ifc 

I 

!^ 

lb. 


J. 


. 65 Puraphenylenediamine.. 

.35 - .37 Puratoluiuine.... 

45 - .46 Phthalic anhydride...lb. 

. 57 - .58 Phenol, C. S. P.. druma (dcat.), (240 Ib.).tb. 

.90 - .95 Pyridin.nl. 

.85- .'88 Resorcin, technical.lb. 

.26 - .28 Rcaorcin, pure.lb. 


1.35 

.30 

.30 

.45 

.40 

.40 

.38 

.80 

2.25 
1.15 

.18 

2.00 

.17 

.17 

.16 

.75 

.14 

.40 

.18 

3.25 
.15 
.80 
.25 
.33 

2.50 

2.50 

.:SS 

1.35 

2.60 

2.00 

.65 

.12 

2.00 

4.25 

6.25 


$1.50 

1.70 

.60 

.38 

.45 

1.00 

2.10 

1.40 
1.25 
f.OO 

.90 

.40 

4^00 

1.10 

.90 

2.40 
.19 
.25 

1.20 

1.05 

.75 

.10 

1.60 

1.55 

.37 

.35 

.55 

.45 

.45 

.40 

.85 

2.50 

1.30 

.20 

2.40 

'!io 

.18 

.85 

.19 

.50 

.25 

4.25 

.20 

1.25 
.40 
.45 

3.00 

3.00 

.ill 

2.50 

.75 

5:3 

10 
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Salicylic add. tech., in bbls. (110lb.)..lb. $0.50 — $0.52 

Salicylic add. U. 8. P...lb. . 50 - .60 

Saloi:.lb. ..90 — 1.00 

Bolvcntiiaphtba,irata^bite. in drama, 100 gal., cal. .25 — .31 

Solvent naphtha, crado, heavy, in drama, 100 gal. ml. . 19 — .24 

8ulphanilieMid.orade. lb. .32 - .35 

Tduldine, mix^. lb. .45 — ,55 

Toluol, in tank can. gal. .28 — . 

Xylidine, drama. 100 gal. Ib^. .50 — .65 

Xylol, pure, in drama. gal. .37 — .45 

Xylol, pure, in tank cara. gal. .35 — *. 

Xylol, commerdal.in drama, idd gal. gal. .37 — .45 

TCylol, commercial, in tank cara. gal .23 — .27 

Waxes 

Prieea baaed on original packagea in large quantitiea. 

Heeawai, nfinod, dark. 

Beeawaa, refined, light.. 

Beeawax, white pure. 

Carnauba, No. 1. (nominal). 


Japan. 

Montan, crude. 


PHal^ne ^ 


Paraffine waxca, refined, 13! 
Steario acid, aingle prea^.. 


... lb. 

$0.36 

— $0.39 

... lb. 

.39 

— .40 

... lb. 

.63 

— .68 

... lb. 

1.00 

— 1.95 

... lb. 

.85 

— .88 

... Jb. 

.43 

— .44 

... f\h\ 

.21 

— .22 

... lb. 

..23 

— .25 

no . 

... lb. 

.09 

— .09) 

... lb. 

.09 

— .10 

... lb. 

.11 

- .121 

... lb. 

.14 

— .15 

... lb. 

.16 


... lb. 

..17 

— .18) 

... lb. 

'.25 

— .26 

... lb. 

.26 

— .27 

... lb. 

.27 

— .28 


Flotation Oils 

All pricea are f.o.b. New York, unleaa otherwiae atated, and 
rarload lota. The oila in 50-cal. bbla., groaa weight, 590 lb. 

Pine oiKateani diet., ap. gr., 0.930-0.940..gal. 

Pine oil, pure, deet. diet.gal. 

Pine tar oil, ref., ep. gr. 1.025-1.035.gal. 

Pinetaroil.erude.Bp.gr. 1.025-1.035tanknaraf.o.b. Jackaonville,Fla.gal. 

Pine tar oil,doulilc ret., ap.gr. 0.965-0.990.gal. 

Pine tar, ref., thin, ap. gr., 1.080-1.960.gal. 

Turpentine, ertiile, ap. gr, 0.900-0v970.gal. 

Hardwood oil, f.o.b. Mich., ap. gr, 0.960-0.990.gal. 

Pinewood creoaote, ref.gal. 

Naval Stores 

The following prinea are f.o.b. 

Hoein D-D, bbl. 

Roain E-I. 

RoMin K-N. 

Ronin W. O.-W. W. 

Wo^ roain, bbl. 

Bpirita of turpentine.. 

Wood tur|M*ntinc, ateam diet... 

Wood turpentine, deat. diet.... 

Pine tar pitch, bbl. 

Tar, kiln burned, bbl. (500 lb.) 

Retort tar, bbl. 

Roain oil, firat run.. 

Roain oil, accond run. 

Roain oil, third run.. 

Roain oil, fourth run. 


are baaed on 


$1.80 

1.60 

.48 

.35 

.85 

.36 

1.75 

.35 

.52 


New York, for carload lota. 

280 lb. 


... 280 lb. 

18 50 


19.75 

... 280 lb. 

20.00 

— 

21.00 

... 280 lb. 

21.25 


23.00 

... 280 lb. 

17.00 


17 00 

... gal. 

1.75 



... gal. 

1 55 


1 60 

... gal. 

1.40 

— 

1.50 

... 200 lb. 


— 

8.501) 

... bbl. 

14.50 

"Tf 

15.00 

... 500 lb. 

15.00 


15.50 

... gal. 

.87 

—. 

.o9 

... gal. 

.89 


.92 

... gal. 

1.04 

—. 

1.05 

... gal. 

1. 12 

— 

1.12 


Solvents 

7V76 deg., ateel bbla. (85 lb.). gal. 

70-72 deg., ateel bbla. (85 1b.). gal. 

68-70 dog., ateel bbla. (85 lb.). gal. 

V. M. and P. uaphtba, ateel bbla. (85 lb.). gal. 

* ' Grade Rubber 

Para—Upriver fine. 


$0.40 

.38 

.37 

.29 


... lb. 

$0.36* 

— $0.37* 

... lb. 

26{ 

-- .27 

... Ib. 

27) 

— .28) 

... lb. 

.36 

- .37 

... Ib. 

.35 

-- .36 

... lb. 

.36 

— .37 

... lb. 


— .40 


Oils 

VEGETABLE 
The following pricea are f.o.b.. New York for carload lota. 

lb. 


Caatoroil. No. 3,inbbla.... 

Caator oil, AA.in bbla. lb. 

China wood oil, in bbla. lb. 

Cocoanut oil, Ceylon grade, in bbla. lb. 

Coooanut oil. Cochin grade, in bbla (nominal).. lb. 

Cora oil, crude, in bbla. lb. 

Cottonam oil, crude (f.o.b. mill). lb. 

Cottonaeed oil, aummer yellow. lb. 

Cotconaeed oil, winter yellow. lb. 

Linaed oil. raw, car lota tdomeatie). gal. 

Linaeod oil, raw, tank- cara (domcetio). gal. 

Linaeed oil, boiled, car lota (domcatie). gal. 

Olivo oil, commeroutl. gal. 

Palm, Lagoa. lb. 

“ * , bright 


Palm, bright . 


lb. 


. lb. 


Peanut oH, crude, tank cara (f.o.b. mill).... 

Peanut oil, refined, in bbla.^. 

Rapeaeed, oil, refined in bbla. 

Rapeaeed oil. blown, in bbla. 

Soira bean oil (Manchurian), in bbla. N. Y. 

Soya bean oil. tank cara, f.o.b.. Pacific roaat.... 


lb.* 

lb. 

gal. 

K'- 

lb. 


$0.18) 

.20 

.21 

1.52 
1.60 
3 10 

.11 

.13 

.22 

1.70 

1.80 

17 

. 12 * 

$1.17 

1.20 

1.23 

1.30 


FISH 

Wifiterprcaaed Menhaden. gal. 

Yellow bleached Menhaden. gal. 

Whit# bleached Menhaden. gal. 

Blown Menhaden. gal. 

Misedlaneous Materiab 

All f. o. b. New York Unleaa Otherwiae Stated 
Baiytea, ground, white. f.o.b. Kinga Creek, S. C. net ton 822.00 

Baiytea, ground, off color. f.o.b. Kinga Creek net ton 18.00 


$ 0.20 
.22 
.19 
. 18 
. 19 
.18 
.16 
.19 
.22 
I 67 
1 62 
1.70 
3 25 

:li! 

.12 

.*5 

.24 

1.72 

1.85 

IB 

.131 

$1 18 
1.22 
I 24 
I 32 


:25 00 
20.00 


Barytca, orade, 80%(d'.94% ba., Kinga Ocek 
Baiytea, ground, white, f.o.b. Cartenville, Ga. 
HaiyteM, ground, off-eolor, 4.o.b. Cartemville.. 
• -“nta., r * 


, oa, crude, 88%0494'’i 
lane fixe, dry 


, CnrtAwvilie. 


Chaik/domnatic, extra light. 


China clay (Kaolin) rrude f,o.b. Virginia pointa. net ton 
China Hay (Kauliti) ground, f.o.b. Virginia poiiits. net ton 

China Hay (Kaolin), iinportt*d, lump. net ton 

China clay (Kaolin), imported, powdere<l. net ton 

Feldspar, eriide, f.o.b. Maryland and Nort.li 

Carolina points. groan ton 

Peklnpar, crude, f.o.b. Maine .net Inn 

PHdspar, ground, f.o.b. Haltininre. net ton 

FHdapo*;. gnmnd, f.o.Ii. North Carolina. net ton 

^Feklnpai', ground, f.o.b. N. Y, State.net ton 

Fuller’s earth, granular, f.o.b. Fla... net ton 

Fuller’s earth, ;iowdercd, f.o.b. Fla. net ton 

Fuller's earth, imported, powdered. 

Graphite (dust polinh grade 30^,) Aahlanil, 

Graphite (dunt faein^nule 50^) Anhland, 

Graphite, crucible, 80% rarbem Ashland, A 
Graphite, cninible, 90?o carbon Ashland, A1 

Graphite, oruHble, 85% rarboii.. 

Graphite, crucible, S8F’o rarbon. 

Graphite, rrueible, 9QPo earhuii. 


net ton 

8.00 

_ 

10.00 

net ton 

23.00 


25 00 

net ton 

16 00 

— 

19.00 

net ton 

12 00 

. _ 


lb 

.05) 

— 

06 

net ton 

60 00 

• - 

80 00* 

Ib. 

.15 

— 

.18 

Ib. ' 

.05 

.—. 

.06 

Ib. 


— 

05) 

,1b.' 

.04 

— 

.05 

Ib. > 

.05 


.07 

lb. 

.05 


.06 

rib. 

..04* 


.05 

net ton 

8.00 


12.00 

net ton 

15.00 


40.00 

net ton 

25.00 


35.00 

net ton 

30.00 

— 

60.00 


7.50 
7.50 
22.00 
16 00 
16.00 
25.00 
18.00 


- 8.00 

' 10.00 

- 25.00 

- 20.00 
- 20.00 


Pumice ntone, domeatie, lump. 

Pumice atone, ground.. 

Quarts (arid tower) fiat to head, f.o.b. Baltimoro net ton 
Quartr. (acid tower) 1|(d)2 in., f.o.b. Hnitiincire. . net ton 

Quarts (acid tower)^ioe, f.o.b. HaUiinore. net ton 

Quarts, lump, f.o.b. North Carolina. net ton 

Shellac, orange, (inn. nominal lb. 

Shellac, orange, aiiperfine. lli. 

Shellac, A. C. garnet. lb. 



net ton 

35.00 

• 40.00 

Ala. 

Ib. 


— .01 

Ala 

lb. 


- .02 

a .. 

lb. 

. 

— .05 

a.... 

lb. 


— .18 


11). 


.08 


Ib. 


-- 09) 


11). 


.10* 


lb. 

“!64 

.50 


11). 

.06 

- . 


Ib. 

.04 

-- .07 


5.00 
1.35 
1.45 
I.OS 
I 20 
15.00 
9 SO 
8 00 
9 00 
12.00 
60 00 
20 00 


10 00 
-- 14.00 

— 17.00 

— 7.50 

— I 40 

-• 1.50 

— 1.15 

— 1.30 

— 25.00 

— 14.00 

— 9.00 

— • !5.00 

— 15.00 

— 70.00 

— - 35 00 


1,000 

$145 .. 

net ton 

90- 100 

net tun 

80- 90 

1,000 

45- 53 

1,000 

45- . 

1,000 

75- 

1,000 

40- . 

net tun 

90 

Ilegiilar I'xtraa 

1,000 

90 100 

net tun 

55- ... 

1,000 

51- 55 

1,000 

50- 55 

$200.00 

—$250.00 

. 19 

— .20 


Shellac. T.N. Ib. 

Soapstone. ton 

Tale, paper-making graili^, f.o.b. Vermont. tun 

Talc, roofing graib'N, f.o.b. Verinoiit. ton 

Talc, rubber grutles, f o b. \’e inoiit . tun 

Talc, powdered, Scnitherii, f.o.b. enra. ton 

Talc, imp<»rted. ton 

Talc, California Talcuia Powder grade, f.o.b. t on 

Refractories 

Bauxite lirirlj^ 5668 alumina, f.o.b. Pittaburgh 
Chrome bricK, f.o.'A. Cheater, Pa., carloia • 

Chruino briek, 9-in. stra. and aiac^ f.o.b. Haltiniore i 
Fire Hoy briek, lat quality, 9-in. ahapt'H, f o.ii. IVniisyl- 
vatiia, Ohio and Kentucky works .. 

Fire Hay briek, lat quality, f o.b. Kt. Loiiia 
Firo Hay briek, lat quality, f.o.b. New Jeraev 
Fire elay briek, 2d quality, ^-in. shapes f o b. reriiirtyl- 
viirnn, Ohio and Kentucky wurka 
MagiiPHit« bri''k, 9 in, ntruiglita, f.o.b. Jtiiliimon* . 

Magmwite briek, ^in. aisea andaliapra liirger tlnin 9-iii. 

Magncaite briek, f.o.b. Cheater. 

Silica brick, 9-in. and 9-in. eiaea, f.o.b. works, (’iiii*ago 

district. 

Silica briek, f.o.b, Birniinghain ... 
t'iliea briek, f.o.b, Mt. Union, 1'(i.... 

Ferro-Alloys 

All r.o.b. Work! 

Fcrro-carbon-titanium, 15-18%, f.o.b. Niagara 

Falla, N. Y.net ton 

Ferro-ehrome, per lb. of Cr. contained, ^8% 

carbon, rarlota. Ib. 

Fcrrfi-ehronie, per lb. of Cr. contained, ^6% 

carbon, eariots. lb. 20 — .21 

Ferro-manganese, 76-80% Mn.grosaton 200.00 — 250.00 

Spiegeleiat'ii, 18-22% Mn.groaa ton 75.00 — 

Ferro-molybrlenuin. S0-607o Mo, per lb. of Mo.. lb. 2.50— 3.00 

Ferro-ailieon, 10-15%.grosaton 60.00 — 65.00 

Ferro-eilieon, 50%.gross ton 80.00 — 90.00 

Ferro-ailieon, 75%..grosaton 150.00 — 160.00 

Ferro-tungaten, 70-80%, per lb. of contained W... lb. .90 — 1.10 

Ferru-iiranium. 35-50^?. of U, per 11». of U eoiitent Ib. 7.00 — . ... 

Ferro-vanndmm,30-4()%perib. of contained V.... lb. 6.50— 7.75 

Ores and Semi-finished Products 

All foil. Minea, Ibiliva Otheruine Stated 
Clinune ore, C'alif. eonceiitnites, 5(7*;, min.. 

CrsOi. 

Chrome ore, 40%, min., OiO, f.o.b. Atlaiitio 

Brabnard. 

Coke, foundry, f.o b. ovens. 

Coke, furnace, f.o.b. ovens. . 

*Coke, petroleum, refinery, AtiHiitieKeaboanl 
Fluor spar, lump, f.o.b.Tonuoo, New Mexico . 

Fluor Hpar, atandarrl, domestic washed gravid 

Ihnciiite, 52'’,', 'riCs, per Ib. ore. 

ManganeKO (in>, 5()(f»> Mn, e i.f. Atlantic at'nport 

Mangaiiean ore, chemical (MnO,). 

Molybdenite, 85% per lb. of MoS,_ 

Monaxite, per unit of Tlin«. 

Pyritc'i, Spinish, fines ,e.i f , Atlantic W'aport. 

Pyrites, Spanish, fiiriiaec sixe, c.i.f., Atlantic 

seaport— _. . . _ . 

Psrritoa, Spanish, run of mines, ei .f., Atlantic 

aeaiMWi. . .... 

Pyrites, domestie, fines . 

Rutile, 95"^ Tit)* per lb. ore. 

Tuui^^n, scheelite, 60% 34 O, and over, per unit 

Tungsten, Wolframite, 60% W6, nnd over, per 

iinitofVVOg. . unit 6.50- 

Uraniuin t )re (Cnrnotlte) per Ib. of Ua t lb 2.75 

Uranium oxide, 96% per lb. contained I’aGg_Ib 2.75 • 

Vanadium pentoxule, 99%.lb. 12.00 - 

Vanadium are per lb. of V contained.lb. * • 99 ' 

Zircon, waahed, iron frf>e.lb. .10 

. •N’ominal 


unit 

60 

.65 

unit 

.70 — 

.85 

net tun 

18.00 — 

19 00 

net tun 

17.50 — 

18 50 

net ton 

24 00 


net ton 

17.50 — 


net ton 

— 

25 00 

lb. 

.02 — 


unit 

85 — 

90 

groastnii 

lb. 

75 00 -- 

85.00 

.85 -• 


unit 

42.00 -- 


unit 

.12 —■ 


unit 

.I6J - 


unit 

. 12 

.14 

unit 

12 - 

.14 

lb. 

.20 — 

.25 

unit 

7.00 - 



7.50 
3 00 
3.00 

14.00 

2.50 
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Industrial 


iir 


Waahingttm 


W£NATCHBEThe city haa awarded 
the contract f 

tion and purL__ 

hMltee Co.. Spokane. 

000. Noted my 26. 


/xunjuju —^ xne ciijr niis awai utru 

act for the coniteuction of a Altra- 
pumplng plant, to the California 
Spokane. Betlmated coat. 960,« 


Financial, Gonstruction and Manuihcturers' News 


Wisconsin 


=BEa 


Construction and 
Operation 

California 

SACHAMKNTO —The City Comra. will 
receive bids about Auir. 16 for the construc¬ 
tion of a filtration plant, cost, $1,618,000. 


MILWAUKEB^-The Amer. Metal Prod¬ 
ucts Co.. 671 Kinnlckinnio Ave., will soon 
receive bids for the construction of a 1- 
stoiT, 80x200-ft. machine shop and foundry 
for the construction of a 3-story addition •‘on Burnham St. Noted June SO. 

MnAWAUKBnrr8cott..ft Mayer, arahto.. 


to the chemistry building at the University 
of Minnesota, from the Gauger-Korsmo 
(^onstr. Co., 801 Endlcott Bldff^ St Paul, 
$225.994; James Peterson, 8152 Tenth Ave... 
S., $247,800 ; J. A^.Efliott. 906 Lum-* 

ber Bxch. $^254.7261 


ST. T.OIJIS — The 


Misi^ufi 


I.ouls MUleablo 


Pl2;..lnrtmlean W Avr 1. 

2166.000; niters, head house and pump, build Ini? add I tloiw and Improvements to Its 


$225,000; Altered water basin, _ 

coagulatlnjr basins, $190,000; ooaKulatinR 
house, $75,000, etc. M. J. Desmond, city 
elk. C. J. Hyde, engr. 

Connecticut 

BRIIX3BPORT —The Cava VTcMIni, ft 
Mtg. Co., 303 Center St., has awarded the 
contract for the construction of a 1-story, 
4 2x93-ft. mill addition to welding plant on 
Center St, to Canning & Leary, Harris 
^18,^00 London. Estimated cost. 

District of Columbia 

WASHINGTON—The Bureau of Yards 
A Docks. Navy Dept, received the only bid 
for additions and alterations to the Aero¬ 
nautical Engine Testing Laboratory, here, 
from Hyde & Baxter, 711—13th St, N. W., 
$14,990. Noted Juno 16. 

Georgia 

LA GRANGE —Swift ft Co., United 
States Navy Turd. Chicago, has awarded 
the contract for the construction of a 
l-story, 200x350-ft. fertiliser plant, to 
Goorge Johnson & Son. Estimated cost. 
$260,000. 

Indiana 

VALPARAISO —The McGill Metal Co. 
plans to build a factory for the manufac¬ 
ture of bronse die castings. Estimated 
cost, $100,000. Charles Melcr. engr. 

Iowa 

LAWLER—^The Bd. Educ. plans to con¬ 
vert grade school Into a high school. Chem¬ 
ical and physical laboratories will be In¬ 
stalled te same. Estimated cost, $100,000. 
Frank Tustlson, 855 Auditorium Bldg., Min¬ 
neapolis, Minn., engr. Jacobson A Jacob¬ 
son, Ow'atonna, Minn., archts. 


Maryland 


prc'sent plant. Estimated cost, $500,000. 

New Yortc < 

FAT,CONER—The Jamcslown Malleable 
Products Oorp., Jamestown, plans to build 
a 400x400-ft. malleable Iron foundfy. Esti¬ 
mated cost, $300,000. 

MARCY>-The State Hospital Comn. wilt 
soon receive bids for the construction of 
a sewerage and water supply system In¬ 
cluding niter beds, chlorinating apparatus, 
settling tank, chlorinating building, etc., for 
the Utica State Hospital here. 

SYRACUSE—^Tho Atmospheric Nitrogen 
Corp., Milton Ave., has awarded the con¬ 
tract for the construction of a l-story at¬ 
mospheric nitrogen plant on Willis Ave., to 
the 3 , G. White Eng. Corp., 43 Exch. PI.. 
New York City. Estimated cost, $500,000. 

North Dakota 

HANKINSON—The Ud. Educ. plana to 
build a 2rstory, 65xl30-ft. high school. A 
chenAcal laboratory will be Installed in 
same. Estimated cost. $135,000.^ Terry 
Schulte .Eng. Co., 484 Endicott Bfdg., St 
Paul, Minn., engr. Buechner A Orth. Shu- 
bert Bldg., St Paul, Minn., archts. Noted 
April 14. ^ 


Colby Abbott Bldg., will soon award the 
contract for the construction of a^2-stoiY, 
70xl00-ft varnish .factory' and a 60xll2-ft 
warehouse on Lake St, for the Patton 
Paint Co., 218 IftOke St 

V Quebec 

THREE RIVERS—Lanour ft McOoUKall, 
107 St. James St, Montreal, will soon re¬ 
ceive bids for the construction of a steel 
plant on Normand Blvd. Estimated cost. 
$750,000. 

Ontario 

TILLBURT—The TiUbury Brick ft Tile 
Co. has awarded the contract for the con¬ 
struction of a l-story brick plant, to the 
W. F. Sparling Co.. 120 Bay St, Toronto. 
Estimated cost, $30,000. 

TORONTO—^The Sunlight Soap Co., East¬ 
ern Ave., will build a S-story soap fartor>’. 
Estimated cost. $350,000. Work will be 
done by day labor. 


Coming Meetings 
and Events 


Ohia 


American Ceramic Socibtt will hold its 
summer meeting at the La Salle Hotel In 
Chicago, Aug. 16, 17 and 18. 

American Chemical Society will hold 
its fall meeting In Chicago. Sept. 7 to 10 
inclusive. 

American Electrochemical Society 
will hold Its Fall meeting In the Hotel 
Statler, Cleveland, Ohio, Sept. 80, Oot. 1 
and 2. i 

American Foundrymen's associatiu.v 
will meet in Coiumbus, Ohio, Oct. 4 to 8 
inclusive. 

American Institute op Mining and 
Metallurgical Bnoineerb will hold Its one 
hundred and twenty-second meeting Aug. 
20 to Sept. 3, at I.Ake Superior. 

.. TCrneVt Mr'npnr^^ AMERICAN MINING CONGRESS Will liold Its 
CIevS:‘ o^SS.*"55S '"Vt convention In Denver Nov. 16. 

American Physical Society will hold a 
meeting Nov. 27 at the Case School of Ap- 


AKRON- The S, & O. Engraving Co., 
330 South High St., has awarded the con¬ 
tract for the constructron of go. 2-s(ory, 
40xl50-ft. ofRce and laboratory Building on 
South High St., to the Carmichael Constr. 
Co., 524 Hamilton, Bldg., <i}stlmated cost, 
$75,000. Noted March if. 

CHAGRIN FALLS—The Adams Bag Co. 
is having plans prepared fog the construc¬ 
tion of a 3-8tory pnper mill extension. Esti¬ 
mated cost, $100,000. 

1900 Euclid Ave., 
engr. 

CLEVET,AND—The city has awarded 4he 


SPARROW.S POINT —The Bethlehem 
Stoel Co. is having plans prepared for the 
construction of a 2-story, 48xl40-ft. hos¬ 
pital. Ijaboratory equipment will be In¬ 
stalled In same. Estimated coat, $150,000. 
J. E. Sperry, 409 Calvert Bldg., Baltimore, 
a rcht. 

Massachusetts 

lldLYOKB-^r. ft W. Jolly, Inc., South 
East St.,- has awarded the runtraet for the 
construction of a 2-story, lOOxlOO-ft. foun¬ 
dry to tho (''asper Hanger t'onstr. Co., Bond 
St Estimated cost, $75,000. 

LOWBLI.. —Tho Saeo-Lowoll Shop, 77 
Franklin St. Boston, has awarded tho con- 
traet for the construction of a l-story, 
ISO X 140-rt foundry on Walker St., to D. 
H. Walker, 529 Dutton St Estimate cost. 
$ 100 , 000 . 

AVILLTMANSETT—The New England Tire 
A Rubber Co., Sprlngflcld, is having plans 
preparetl for the construction of a large 
factory for the manufacture of tires and 
tubes, here. F. H. Callahan, pres. 

Minnesota 

JORDAN—^The Bd. Educ. has awarded 
the - contract for tho construction of a 2- 
story. 67 x 110-ft high school, to the 
Rracker Constr. Co., 638 Builders* Exch. 

/Bldg., Minneapolis. A chemical laboratonr 
will be Installed in same. Blitlmatcd cost, 
$100,000. Noted May 19. 

1 * MINNEAPOLIS—The State Bd. of Con- 
. trot State Capitol, St. T*nut received bids 


contract for 23 hydraulic operated sluice 
gates for the east 
plants, to tho Coffin 
G. B. Gascoigne, City Hall, engr. 


1 hydraulic operated sluice EIISLS.® 
easterly sewage treatment 

Bldg.,# quadrenniafmeeting of the American Asso- 


Pennsylvania 


HORHELL (Canoe Creek P. O.)—Tho 
Standard Powder Co., Philadelphia, has 
purchased a 700 acre site here and will 
build twenty-flvo l-story biitldlngs, each to 


elation for the Advancement of Science and 
tho AflillatGd Societies. 

American Steel Treaters' Society, Chi¬ 
cago. will hold Its second annual conven¬ 
tion and eiAlblt, combined with the con¬ 
vention of tne Steel Treating Research So¬ 
ciety of Detroit, Mlch.^ In the Coliseum 


vMiiu ft.-Bi.vi7 wwiiuAiiBB, vavit kv OK iTisLruii., in mw v.wnsQuiii 

be used for one step in the manufacture Museum, Philadelphia, Fa., Sept 14 to 18 
of powder. JESstlmated cost, $1,000,000. inclusive. 


Work will bo done by day labor. 

JEANETTE—Tho Amer. Window Glass 
Co., Farmers Bank Bldg., Pittsburgh, has 
awarded the contract for the construction 
of a 1- and 2-story furnace building, to the 
Hiighrs-Foulkrod Co., Oliver Bldg., Pitts¬ 
burgh. Estimated cost, $300,000. 

Tennessee 

KINGSPORT—^The Grant Leather Corp. 
Is building a 2-8tory, 275x600-ft. factory. 
Estimated cost, $300.()00. 

Texad' 

PIjANO—^T he city has awarded the con¬ 
tract for the construction of 2 sewage dis¬ 
posal plants equipped with chlorlnators, 
etc., to Dalton A Campbell, 19156 Main St, 
Dallas, at $31,254. 


Virginia 


RICHMOND—^Tho Baughman Stationery 
Co., 1320 Broad St. West, Is having plans 
prepared for the construction of a 2-8tory, 
173x227-ft factory on Marshall and Gra¬ 
ham Sts. Estimated cost, $200,000. Car- 
nenl ft Johnson, Chamber of Commerce 
Bldg., archts. • 


Forest Products Laboratory will hold 
its decennial celebration at Madison, Wis.. 
July 22 and 28, 1920. . 

Institute op Metals Division or tkk 
A.T.M.E. Will hold Its usual Joint meeting 
with tho American Foundrymsn's Associa¬ 
tion at Columbus, Ohio, during the week 
beginning Oct. 4. 

iNBBCnCIDB and DISINFECTANT MANUFACt 
TUBERS' Association will hold Its midsum¬ 
mer meeting at Boston, July 16 and 16. 

Iron and Steel Institute jT British > will 
hold Its aufumn meeting at Cardiff by In¬ 
vitation of the Ironmasters and Steel Man¬ 
ufacturers of South Wales and Monmouth- 
shlro. The date of the meeting will be 
Tuesday, Sept 21. for tho assembling of 
the members at Cardiff, and the fdrmal 
proceedings will open on the momtng of 
Wednesday, S^t 22. 

Sixth National HhcposnncOT or QOEm- 
iCAL iNDUsnuES will be held In the Grand 
Central Palace, New York Olty,'Sept 20 
to 26. 

Technical Abeociatiok op trs Pulp 
AND Pafse InpuMbt wttl hM Jts ^faU 
meeting at Saratoga Springs, N. T.. Sept 
1, 2 and a. 
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Modern and 

Ancient Canada ^ 

ONSIDERABLE contrast is to be found in Hhe 
Canada as seen by our colonial grandfathers aNd 
the Dominion of today which cannot be ascribed’ to 
the natural flow of the sands of time alone. The 
territorial rivalries between the early settlers of the 
St. Lawrence and Mississippi river systems and the 
English Colonies were productive of neighborhood rows 
and fights that the French priests did not want ever 
to be buried and forgotten. Two centuries of prayers 
unanswered have no doubt dampened their passion. 
But ancient Quebec has given way in political prestige 
to Montreal, Ottawa, Toronto, peoples to the west, 
who wish no greater heritage than their present op¬ 
portunities. Railway transportation, to be sure, has 
made their growth possible. They did not limit them¬ 
selves to the use of the bateaux or canoes^ but de¬ 
manded and wrought better ways of transportation. 

Those who were fortunate enough to attend the Cana¬ 
dian meeting of the American Institute of Chemical 
Engineers had the pleasure of seeing modern Cajiada"* 
teeming with ambition. The future city of Belleville 
may be taken as an example. There cannot Ibe the 
slightest doubt that it will forge ahead, endowed :»as 
it is with creative citizens. Shawinigan Falls has ac¬ 
complished most, and credit for it should not be, of 
less pride to Canadians because they must share it 
with •their neighbors the citizens of the States. For 
the very greatest heritages that are theirs also belong 
to these kinsmen of theirs to the south. The owner¬ 
ship of North America perhaps forms the greatest 
of all partnerships and the dividend of a grejiter lan¬ 
guage, a richer literature and a finer race of men shall 
be reared from North America, Inc. and I.itd. by the 
co-operating peoples who loyally love the Maple liCaf 
or American Eagle. 

Strikes, Ammonia 

And Food Supplies 

CCASIONALLY it is possible to get such concrete 
evidence of the close interrelation of apparently 
unrelated matters that a good example is worth record¬ 
ing and pondering. We need an appreciation of the 
fact that “no man liveth to ^himself’’; but the problen^ 
is to get the knowledge where it is most needed and 
will do the most good. Our present theme—strikes, 
ammonia and food supplies—may sound as incongruous 
as the classical **ships and shoes and sealing wax, and 
cabbages and kings,” but the relation is very direct. 
There is an acute shortage of anhydrous ammonia in 
the country, and apparently it is a consequence of 
a series of labor strikes, first in the steel industiy, then' 
in the coal mines and finally^ on the railroads. The 
immediate effect is a crisis in some places in keeping 


cold-storage fcod from spoiling, and extreme measures 
have been adopted to obtain ammonia wherever possible, 
even to appealing to the Government. 

The steel strike last year was planned far in ad¬ 
vance and with great care; but no one imagines for 
a moment that the leaders calculated the full effect 
of their acts. But the steel strike closed byproduct 
coke ovens and diminished the supply of ammonia. The 
coal strike, likewise, restricted the output of raw' mate¬ 
rial from which our ammonia is recovered. And finally 
the railroad strikes have made transportation slow and 
uncertain and have caused embargoes to be placed on 
such commodities as empty cylinders, thus giving the 
final touch to a series of events affecting the refrigera¬ 
tion of perishable food. In the face of such conditions 
the manufacturers of anhydrous ammonia are helpless, 
but they jenow the causes of their impotence and it 
would be well if the whole country could have as 
keen an appreciation of the situation. The strikes 
were aq offense against society and a menace to the 
welfa^’c of the people, as the present example shows. 

The Education 

Of the Chemist ' 

HERE is vigor and forceful expression in the last 
report to the Society for the Promotion of Engi¬ 
neering Education by its Committees on Chemistry. Six 
imjxirtant items are discussed constructively: Courses 
of training for undergraduate degrees; industrial and 
vocational courses; fifth-year residence courses; con¬ 
ditions in the smaller institutions: aids to training in 
research; and the future supply of chemists. All are 
timely and vital. 

In discussing instruction in industrial chemistry the 
committee shows a lively sense of, the fitness of things 
when it says that “much of the time so frequently 
spent upon the pnatesses given in the textbooks of 
general industrial chemistry may be belter employed 
in a course which emphasizes the general chemical, 
engineering and economic problems and their solutions, 
and which deals with the surmounting of the diffi¬ 
culties encountered in as many of the industries as 
time will permit. Very little attempt should be made 
to deal w’ilh the technical details of any process.” In 
other words, courses in industrial chemistry shouM 
be designed to ground the student in fundamentals 
rather than attempt to give him u finished technique 
which, after all, he can‘^lever obtain 
laboratories. School years shoulil be devoted 
study of those things which either cannot or w’ill not 
be mastered after leaving school. 

The committee represents the best thought of the 
day when it recognizes that “the amount of time neces¬ 
sary to fit a man fully for entering any branch of 
engineering cannot be crowded into four years.” One 
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solution is fifth ot graduate yei^ of directed study’’ 
which should be spent in an intensive study of methods 
of chemical research. It is *be1ieVed that this esttra 
year of study might well be devoted to giving the student 
an insight into the., manner of acquiring and applying 
chemical knowledge, including the methods of library 
research. By prefeience this fifth year should be spent 
at an institution of recognized advantages, and; at 
some school other than the student’s alma mater, 
even though the latter be well equipped. 

A* real menace to the industrial life of the natiop 
is seen in the increasing difficulty with whichc young 
men of ability are attracted to the teaching profession.^ 
The business world is offering such high salaries that 
not only are young graduates deterred from entering 
educational work with its mekger monetary reward, but 
the best of the younger members of the teaching 'pro¬ 
fession are deserting the schools for industrial labora¬ 
tories. This means a weakened teaching staff, with 
consequent deterioration in the product on which fur¬ 
ther teaching as well as industry musf^. rely. Unless 
something is done to remedy the situation, we face 
the prospect of a constantly vanishing quality as well as 
diminishing quantity in our teaching forces. And since 
’’poor teachers cannot possibly train such men as are 
needed to enable America to take her natqral place among 
the great industrial nations,” it is obvious that more 
money must be found somewhere for the better compen¬ 
sation of teachers so that the best men can be attraetd 
and held. 

The committee makes some very pointed and timely 
remarks on the subject of chemical reserfrch in our 
colleges, but comment will be reserved for a future 
time. ' 

Super-Power 

And Chemistry 

HE super-power investigation just beginning under 
the direction of the U. S. Geological Survey will, we 
trust, be made sufficiently comprehensive to include cer¬ 
tain industrial chemical problems. We refer to the 
possibility of coking coal and augmenting the supply of 
byproduct gas in lieu of developing electric power and 
building transmission lines. 

In central and western Pennsylvania, northern West 
Virginia and western Maryland there is a source of 
energy. Along the eastern seaboard there is a market 
clamoring for a supply of energy. The problem is to 
transfer the resource into useful public utility and 
transportation supply. 

The problem is three-fold. What does it cost to gen¬ 
erate the energy in a transportable form; what does it 
cost to transport this energy to the point of use; and 
how efficiently can the energy be applied at this des¬ 
tination? There are three forms in which the energy 
may move: As a solid, coal; as a,gas, made either^by 
the byproduct or by other variations of the distillation 
process; of as the intangible energy, electricity. If we 
generate electricity we must use it instantly, for it can¬ 
not be stored at all; that is, no appreciable percentage 
of the supply can be stored even by the most extensive 
use of storage batteries. If gas is the medium, we may 
store it up to 24 or 48 hours supply, but usually it is 
impracticable to store even as much as this in large 
operations. On the other hand, coal can be stored for 
an entire season or over into a succeeding season if we 
have a surplus of stock. These facts are so obvious as 


to have*become almost trite in their significance, and 
yet they are the limiting factor in the swing from 
solid to gaseous and from gaseous to intangible energy 
supply. 

It is, of course, for each municipality or district to 
determine which of the three means shall be used, but. 
if t>roper thought is given to the matter the investiga¬ 
tors of super-power possibilities will find that coking of 
coal and use of gks as one medium of energy transfer is 
a splendid supplement to the electrical possibilities 
which their work is certain to encourage. All of our 
chemical industries will be vitally affected if large-scale 
coke developments ^re thus to be considered. The nitro¬ 
gen resources of the country will be augmented through 
ammonia production. Tar will afford additional liquid 
fuel, dyestuff raw materials, road-making material. 
Hoofing supplies, and numerous other commodities of 
laige importance. The light oils which would be avail¬ 
able from such developments would, of course, be most 
welcome in the field of gasoline substitutes; and they 
would also find numerous other applications, especially 
giving us very comfortable margins in toluol and xylol 
for military explosives in case of need. Altogether we 
can see a most attractive future for our industries if 
this subject receives that attention which we believe it 
fully deserves. 

Technical Libraries 

An Asset to Industry 

W E SOMETIMES wonder whether growing com- 
muhities realize the value and importance of a 
technical library to the industrial concerns operating 
in their midst. I^imited observation leads one to give 
a negative answer; for while libraries are now a 
common possession of even small towns, it is too often 
%he case that the technical and scientific division suffers 
from neglect. The need, as we see it just now, is likely 
to be especially acute in the rapidly developing cities 
of tlie West. The East and Middle West are quite 
well supplied, at least in a few centers that are acces¬ 
sible to large areas; and the facility with whjeh {photo¬ 
stat copies and translations can be secured on short 
notice makes it possible for a few excellent libraries 
to give wide service. But the West is characterized by 
comparatively few large centers, separated by great 
distanced. Scientific investigators in those cities are 
too remote from New York or Chicago to avail them¬ 
selves quickly of the facilities offered, and they work 
at a consequent disadvantage. 

The technical library is the first aid to industrial re¬ 
search. Investigation of a problem begins with a 
search of the literature in order to take advantage of 
past experience and knowledge, and this cannot be done 
with any degree of satisfaction unless a fairly complete 
libraiy is available. Every large city in the Rocky 
Mountain and Pacific Coast region should have a well 
selected list of technical books and magazines specially 
suited to the industries already established there or 
likely to develop. San Francisco, we believe, has an 
advantage over some of the other cities in her Mechan¬ 
ics Institute library—an advantage which Los An¬ 
geles in her new pride as the largest city on the 
Coast should not allow to stand. Nor should the grow¬ 
ing cities of the Northwest lag behind in this service 
to their technical men. It is a matter wbidh local 
sections of the national scientific and engineering socie¬ 
ties might well promote and support. 
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Efficient Use 

Of Railroad Equipment 
ITH the closer interest lAiat the public has ( been 
forced to take in railroad affairs on account of 
the freight moving difficulties of the past few months 
there has come a partial understanding of the real 
difficulties in the railroad situation, where previously 
there had been no understanding at aD. Whether 
there had been an organized publicfty campaign or not, 
the public had come to think that what the railroads 
needed was to buy more rails, carp and locomotives, 
than available funds permitted. The public realizes 
now, what it could have realizecL earlier if the, effort 
had been made, that the first ri^uisite iq railroading 
is to obtain maximum efficiency. • * 

Cases have been cited without number of loaded 
freight cars being long periods in transit, neprljs six 
months in some cases for a journey acrgss th^ con¬ 
tinent. These loaded cars were not held up by rails 
lacking in track or by roughness such as some high¬ 
ways offer to the progress of an automobile. The 
difficulties have been slow handling of the cars, partic¬ 
ularly in classification yards and at junction points. 
If there were more cars, the congestion would simply 
be greater. If more men were engaged in laying rails 
the extra men would be withdrawn from work that 
might expedite the movement of freight. 

While many things are needed for the future, at the 
present time the chief desideratum is greater effi¬ 
ciency in the utilization of existing physical equipment. 
It is a matter of men, the number of mqn and their 
efficiency. The railroads need more men, and they 
need more intelligent and efficient work on the part 
of all the men in employ, from the lowest group to 
the highest. The percentages in each group of mfin 
who are not doing their best work are not knogvn, 
but it is a not uncommon view among those Vho have 
had excellent opportunities to observe that ineffi^ency 
does not stop at any group, but extends clear up to 
the highest circles. 

It would be absurd to assume that in railroading men 
are net actuated more or less •by self interest. It 
is the case with all other forms of human endeavor 
and there is no reason to suppose that railroading 
is totally different in this respect. Accordingly there 
are three events, set for the next sixty ^ days, that 
promise very considerable measures of relief from the 
present inefficiency. The dates for these three events 
are: (1) July 20, when the Railroad Labor Board is 
expected to make its award, setting railroad wages on 
a competitive basis with those paid in the industries, 
and putting the men in a good humor, particularly on 
account of the increases awarded being retroactive to 
May 1; (2) August 1, when the Interstate Commerce 
Commission is expected to announce its decision in the 
freight rate cases whereby, whether the railroad man¬ 
agements are satisfied or not, they will be given all 
they can hope to secure at this time; (3) September 
1, when the Government guarantee of railway earnfhgs 
will cease and the railroads will be thrown upon their 
own resources and will have to make their money 
themselves. 

The real experiment will then begin to determine 
what freight and passenger service can be gotten out 
of the present physical equipment by efficient use of 
the fiscilitles. It is certain that there will be a very 
material improvement over present conditions. It will 
then be possible to determine, as it is not at present. 


( 

where and in w|^at manner the physical equipment 
should be improved. More terminal facilities, more^ 
second tracl^ more automatic signaling, more cars and 
more locomotives are- needed, but the proportions are 
not determined. In some cases, additional automatic 
signaling will be more effective thhn additional cars 
or locomotives, while in other cfses the latter will be 
found to be the desideratum, and thus as to all de¬ 
tails of the problem that will then be presented, but 
the immediate need is better employment of existing 
physical facilities through more efficient functioning 
of tl^e human element. 

Fix the 

Mud-Hole 

NUMBER of prosperous farmers were compelled to 
haul all their produce to town over a road that in 
most places was in fair condition but in some parts was 
rendered almost impassable by deep mud-holes. In order 
to be able to pull through these mud-holes it was neces- 
saiy to use fPur-horse teams, although two would have 
been ample if these unnecessary obstacles had not ex¬ 
isted. One day the farmers took sufficient thought to. 
realize that what they had been doing was not only 
inconvenient but a source of great expense to them. 
So they votbd an increase in their taxes sufficient to 
permit the road commissioners to fix the mud-holes and 
keep the road in repair. To their gratification, they 
found that not only was the expense of keeping the road 
in good* order much less than the cost of using four 
horses fqr a two-horse job, but they were now able to 
use automobiles, which proved to be a great convenience 
and economy. So they demonstrated to themijelves that 
one of the ways to earn money is to spend it wisely. 

Much the same situation exists in industry today and 
it remains to be seep whether manufacturers and the 
general public are as intelligent ds the farmers. For 
three years there has existed, in varying acuteness, a* 
coal problem. Except in the brief period in the winter 
of 1919-20, when stocks were probably being used up 
and there was little demand, the mud-hole in the road of 
industrial progress has always been the railroads, which 
are unable to transport the coal that is offered. To get 
the coal they require, consumers bid the price up until 
they bring enough economic pressure to bear so they 
can get coal that would be freely available at the normal 
price if the railroads could move all the coal that the 
mines offer. To be specific, coal that at Hampton Roads 
normally costa $5.50 per ton, of which $2 is the freight 
charge, is now eagerly snapped up at $11 a ton and 
buyers cannot get nearly as much as they need. Indus¬ 
try is using the four-horse team of doubled prices to 
pull it through the mud-hole of railroad disability. It 
is peculiarly inefficient because the premium paid by the 
buyer does not go to the railroads to induce them to 
gpaove more coal, but to various others who take advan¬ 
tage of the situation to collect “all the traffic will bear.’* 

The remedy is simple and obvious: increase the 
freight rate on coal. The increased earnings of the 
railroads will then enable them to purchase equipment 
and pay wages high enough to retain their men in com¬ 
petition with industry. An increase in freight rates 
sufiicient to average $1 per ton on all the coal mined 
would give the railroads nearly $700,000,000 increase in 
aimual earnings and would cost the public less than it is 
now paying to get coal across the morass of the rail¬ 
roads’ inability to handle it. 
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Copper and Magnetite in Copper Smelter Slags 

To the Editor of Chemical & Metallurgical Engineering 

Sir: —The article, “Copper and Magnetite in Copper 
Smelter Slags," by Maier and Van Arsdale, CllEM. & 
Met. Engineering, June 16 and June 23, is most inter¬ 
esting and is an excellent illustration of the valuable 
assistance which the metallurgist of today may obtain 
from skilled research investigation. 

[n considering this article the writer’s thoughts go 
back to the 80’a, in Colorado, when American lead- 
smelting practice was so largely being developed, and 
the metallurgist of those days was encountering diffi¬ 
culties which it now seems may have been due to such 
reactions taking place in the flowing furnace slag, and 
which became manifest upon the advent *of the first 
small amounts of sulphides in the ores. These diffi¬ 
culties had not appeared in the smelting of wholly 
oxidized ores, which had previously constituted the 
furnace charge. 

It was at a time when those who were the leaders 
in the metallurgical thought of the day, basing their 
opinion upon their earlier experience with the Nevada 
carbonate ores, were led to place practically their entire 
emphasis upon exact slag composition, even to the 
extent of asserting the attainment of chemical types as 
being the necessary requisite to obtain clean slags. 

To one familiar with the method of slag analysis 
upon which the dictum of exact slag types was baaed, 
the methods discussed in this article offer an interest¬ 
ing comparison. 

Even in those earlier days, however, there was a 
fcroup of younger metallurgists who already had an 
appreciation of the fact of physical mixtures within 
the flowing slag, and realized that the chemical analysis 
should, to some extent at least, be questioned, as an 
indication of the form of the oxides present. 

lies, for example, in his paper written for “Mineral 
Resources of the United States," (See E. A/. J. Vol. 
41, March 6, 1886, Page 169) expresses the opinion that 
nine-tenths of slag analyses were wrong. 

In this same paper lies refers to the magnetic 
properties of lead-furnace slags, stating that in 
December, 1879, it was discovered that the slags at the 
works of the old Grant Smelting Co. were all magnetic, 
and mentions an examination having been made of 108 
samples of slag in an attempt to discover the “relation 
between intensity of magnetism and lead and silver 
losses." He states also that the slags produced in all 
of the prominent smelting works of the country show 
more or less magnetic property. 

There is no suggestion, however, as to possible 
cheinical reaction between the higher oxides of iron and 
the matte, such as that discussed by Maier and Van 
Arsdale. lies indicates that there was in some way con¬ 
sidered to be a relation between magnetic properties 
and losses. This is also shown by the proposal of Neill 
to subject pots containing molten slag to the action of 
a powerful magnetic field. {Trans. A. I. M. E. Vol. XXII, 
page 673). 

A most convincing demonstration, in those earlier 
days, that mechanical suspension of matte was largely 


accountable for values contained in slags, and that such 
values could be fnechanically removed, was that 
afforded by the experiment, carried out upon an 
operating scale, at the Omaha & Grant smelting works, 
in 04nver, some time in the 80's, with a Peck centri¬ 
fugal machine. The assay results clearly demonstrated 
that*srags could be effectively cleaned by mechanically 
throwing oui the suspended sulphides, but the operating 
difficulties involved in maintaining the necessarily high 
speed of rotation of the separating thimble, while at 
the seme time pouring molten slag through the machine 
proved insqrmountable. Thus through mechanical fail¬ 
ure an important metallurgical fact was very largely 
lost sight of, although, with some of us, it had the effect 
of hastening the lead-furnace fore-hearth and rever¬ 
beratory re-treatment of blast-furnace slags. 

Although such reaction as is referred to by Maier and 
Van Arsdale, with the resulting "flotation" of matte 
prills, was not at all suspected, it was generally accepted 
as a fact that magnetite ores were unsuitable for lead- 
furnace smelting in that the iron content of such ores 
was carried into the slag without performing its share 
in the slag formation from silica. This was one of our 
problems in Mexico, in localities where magnetite was 
accessible and other iron ores not so attainable. It was 
known that the magnetite was not reduced in the 
furnace, and that we paid for iron "units” for which we 
dkl not get fluxing equivalent which was the real cause 
of I heir rejection. 

These very interesting investigations of Maier and 
Van ^rsdale clearly show that metallurgists should give 
careful consideration to the conditions indicated, not 
only in^the smelting of converter slag, but where a 
similar suspension is likely to occur in slags flowing 
through blast furnace fore-hearths when ores having 
such higher ojj^ides constitute, to any considerable 
extent, the blast-furnace charge. R. C. Canby. * 

WallinKfoni. <^011 n. 

Nitrogen Fixation by the Haber Method 

To the Editor of Chemical & Metallurgical Engineering: 

Sir: —With reference •to the article on the Haber 
process by Chester H. Jones in the June 9 number of 
Chemical & Metallurgical Engineering, a statement 
is made that one of the disadvantages of the Haber 
process is the "high royalty that would be demanded if 
the Government were to instAll and operate; and the 
inability to come to terms with the Badische company 
as to the use of its patents is reported to be the sole 
■ reason for the non-adoption of the method by two large 
American corporations,” etc. A further disadvantage 
is, "Patents and processes controlled in America by one 
corporation." 

It is true that the patents are owned by one corpora¬ 
tion—The Chemical Foundation, Inc.; but we wish to 
take this opportunity to state that these patents are 
available to any qualified chemical manufacturer in this 
country at such a royalty as will not prove an obstacle 
to successful exploitation. 

The Chemical Foundation, Inc., 

N4 >\v Volk rwy. S. A. Tucker, Chemist. 
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Report of the Twelfth Semi-Annual Meeting Held at Montreal an^ of the Visits to the Leading Canadian 
Chemical Plants in the Vicinity of Montreal, Ottawa, Belleville, Shawinigan 

Falls and La Tuque 


T he Canadian members of the American Institute 
of Chemical Engineers and their compatriot 
friends made the visit of the society to the 
Dominion from June 26 to July 5 an extremely pleasant 
one. The meeting as started in Montreal had few 
omens of the success that was coming, for the hall 
supplied by the Hotel Windsor was acoustically pos¬ 
sessed by the carpenters’ union, which was diligently 
turning adjacent large rooms into little ones to enable 
the hotel to house the great convention throngs to 
which every train from the States was constantly add¬ 
ing new recruits. The Engineers’ Institute of 6an^a 
rescued the paper program by having the society move 
over to its commodius clubhouse. 

The reports of council, officers and committees were 
received. The meeting committee reported that. New 
Orleans and Detroit had invited the society and it was 
tentatively decided to hold the December meeting at 
the former city and the June meeting i\,t the latter. 

Mr. Ross welcomed the society to the Dominion and 
spoke on the functions of the chemical engineer as 
being very old and in continuity with the work of all 
other engineers. 

What Is a Chemical Engineer? 

President David Wesson spoke as follows on ques¬ 
tions involving membership in the society: 

‘•On occasions like this precedent seems to have de¬ 
creed that your president should make some kind of 
an address. Personally it has been a matter of debate 
in my mind w'hether an address or a sermon was the 
better sedative. 

“If it were proper for me to deliver a sermon, I 
would take for my text.2d Corinthians, 3d chapter, the 
last part of the 6th verse,,which reads as follows: ‘Not 
of the letter of the law, but of the spirit, for the letter 
killeth, but the spirit giveth life.' The reason for choos¬ 
ing this text was brought to my mind when discussing 
the proposed amendment, which has brought more or 
less discussion among our members, and not having 
received the necessary two-thirds vote of the members, 
has failed to pass. I am free to admit that there seemed 
to have been a good reason for the amendment when it 
was first proposed, but after going into the matter 


fully with the chairman of our membership committee, 

I have concluded the amendment is unnecessary. 

Work of the Membership Committee 

“Those who have not served on the membership com¬ 
mittee c^nnq^t fully realize its importance, and the great 
care its members take to do Justice to. all applicants 
and at the same time to see that the high standards 
of ouv membership arc maintained. I have .served on 
a Jury and I have served on the membership committee, 
and betwi^en the two would choose the latter if I desired 
to obtain a thorough impartial sifting of evidence. 

••No name is allowed to go on a ballot without a care¬ 
ful consideration by the committee of a man’s quali- ^ 
locations and references. 1’he greatest attention is paid 
to the applicant’s character and ethics. Many cases 
cbme up where there is no question about the worth of 
a candidate and little time is lest in putting his name 
on the ballot. Other cases come up where the applicant 
obviously wants to use the Institute for selfish or adver- 
ti.sing purposes, or is fully unqualified, and it takes 
no time to turn him down. 

“The Institute owes its high standing to its member¬ 
ship committee, probably more than any other factor. 

It is an honor to be elected to the Institute and the 
membership committee tries to make it its business 
to s:e that applicants for membership will likewise add 
to its luster if elected. 

Quality Desired Rather Than Quantity 

“The Institute, as you know, was started in 1908— 
just* twelve years ago. Our membership at present is 
pJ)Oui 400, Up to six months ago our growth was about 
24 members a year. During the pa.st six months we 
have added 40 or 50 members. It s6ems desirable that 
we should increa.se our membership to about 600, which 
would be nearly double what it was a year ago. We 
must bear in mind, however, that quality of member¬ 
ship is to be desired rather than quantity, and we must 
not lose sight of the fact that it is possible to have a 
society so large that it will defeat the object of socia¬ 
bility among its members and make delightful excur¬ 
sions .such as we have had in the pa.st and such as the 
pr^ent one impossible from mere weight of members. 
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Tt should be our object, therefore, in the future to try 
^to secure for members those \^ho will add to the pres¬ 
tige of the Institute. 

Leaders of All Branches of Chemical Industry 

‘*In the selection^of new members, we should be gov¬ 
erned by the text already quoted. There has been in 
the past more or less adverse criticism because the 
membership rules were sometimes too narrowly applied. 
It was some such feeling which probably start^ the 
proposed amendment which has just been rejected. I 
think the whole trouble has arisen from a misconception 
of what constitutes a chemical engineer. 

“The Century Dictionary of 1909 says: ‘Chemical 
Engineer-- a degree given to graduates of a technical or 
engineering school for special knowledge of the scien- 
tihe laws and rules of practice concerned with the mam&- 
facture of chemical products.’ It is evident that if 
many of us applied this definition to ourselves we would 
find we had never taken the degree, although we were 
admitted to the Institute without it. i 

“The 1900 edition does not mention cHemical engi- 
Aecrs at all but gives as a third meaning of the word 
/engineer,’ ‘One who carries through any scheme or 
enterprise by skill or artful contrivance—^a manager.’ 
The chemical engineer, therefore, is in the broadest 
sense of the word a chemical manager, that is, one who 
manages enterprises requiring the knowledge and appli¬ 
cation of chemistry. In » broad sense the head execu¬ 
tive of a successful chemical enterprise, although not 
a trained chemist, might be a better chemical engineer 
than some man in his works who though holding the 
degree of chemical engineer would never rise above the 
position of foreman or superintendent of some small 
department. 

“Again, the editor of a chemical engineering journal, 
though not practicing chemical engineering, so called, 
in its narrow sense, at the time of his application should, 
if possessed of the proper education and experience, be 
eligible to membership. The same rule would apply to 
a chemist who had turned his attention to patent law 
and was rendering great service to applied chemistry 
in securing patent protection to the industries. 

“In conclusion I want to say that it is believed that 
the Institute should have in its membership the leaders 
of all branches of chemical industry; we should not 
wait for them to apply for membership, but should go 
after them. We need them and they need the Institute. 
The old theory that we should wait for men to apply 
is exploded. Naturally, many of those who apply are 
undesirables. We have it in our power to help the Insti¬ 
tute by selecting the right sort of applicants ourselves 
and inducing them to join.’’ 

Views Presented in Discussion 

In the discussion that followed Mr. Moore stated 
that the society was large enough and that increase^ 
membership would make it very diificult to obtain 
desirable plant visiting privileges. Dr. OLSEN stated 
that there was some question as to the desirable number 
of members and estimated that there were only about 
GOO qualified men. Mr. liANGMUiR spoke of the diffi¬ 
culties encountered in connection with the large Amer¬ 
ican Chemical Society meetings. Mr. Chute recom¬ 
mended that no limitations be set and that the society 
darefully select its candidates. Mr. Howard favored 
taking in all the able chemical engineers so as to make 
the Institute representative of the profession. 


Prof. A. W. Smith reported for the committee on edu¬ 
cation and criticised the Mann report. He ^so gave a 
summary of Dr. W. J. Hale’s rdcommendationa on 
means by which industry can give support to the uni¬ 
versity staff by giving financial reward for the best 
publications on original investigations. 

Symposium on Electrolytic Cells 

Charles B. Baryon opened the program with per¬ 
sonal reminiscences of the pioneer work done at Rum- 
ford Falls, Me., in 1894-98 by LeSueur, MacDonald and 
Mercer. 

.« Hugh Kelsea Moore then discussed the fundamentals 
of the diaphragm celVconfining himself especially to the 
factors controlling current and# decomposition effi- * 
ciencies. 

Albert H. Hooker made a notable contribution on . 
cathode brine liquors, giving the equilibriums existing 
between HaOH and NaCl, from which considerable 
guidance is obtained in getting most economical caustic 
production. 

L. D. VoRCE’s paper was then introduced, in which 
the space factors were especially dwelt upon, and the 
advantages of the cylindrical cell pointed out in this 
regard. 

Time was not available for any generalizations on 
cell economics, but the three variable factors of heat 
of evaporization, current and space were brought out 
individually in an exceptionally competent manner. It 
is planned to publish the details of the symposium at 
an early date. 

Chemical Lime Burning 

Richard K. Meade gave an interesting account of 
lime burning technology, describing all types of kilns 
and ways of heating. The latest feature presented 
was the vuse of the kiln gases in tube boilers for the 
production of steam. Part of this steam was usejd in 
producing water gas, which is exceptionally efficient 
in lime burning ijecause the heat of both the regenerat¬ 
ing blast and .the gas is utilized. The main factors of 
labor, fuel and equipment costs were taken up«briefly 
for a few cases. An account of reburning spent sludges 

was given at the conclusion. 

# 

Research on Evaporators 

W. L. BXDGi'it gave the initial contributions resulting 
from the work of the evaporator experiment station at 
the University of Michigan. In hia first paper on the 
effect of temperature drop and level on heat trans¬ 
mission in vertical tube evaporators, it was shown that 
the coellicient of heat transmission was a function of 
several variables. It decreases with temperature drop 
and approaches zero for zero temperature drop. It in¬ 
creases with boiling point for a given temperature drop. 
When corrected for hydrostatic head it varies directly 
with temperature drop. As the liquor level is increased 
above the top tube sheet, the heat transmission falls 
off . along a straight line. Thm ^ange is only partially 
due to the effect of hydrostatic head. Changes in 
velocity or circulation are a very important factor. 

The vapor pressures, of salt solutions with varying 
concentrations and temperatures were given. An excel¬ 
lent bibliography on the subject was included also. 

Corrosion of Iron and Steel 

W. D. Richardson presented a voluminous paper 
entitled “Experiments on the Corrosion of Iron and 
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Steel/’ giving the results of many years’ work on corro¬ 
sion of several kinds of iron and st^l in water and brine. 
A second paper on “Rates of Solution of Iron , and l^teel 
in Non-Oxidizing Acids” studied the action of H^SO^, 
HNO. and HCl on the same metal. 

There is a certain resemblance between the corrosion 
which takes place when plates are submerged in waiter 
and brine when a minimum quantity of atmospheric 
oxygen is present and that which occurs when metals 
dissolve in the ordinary non-oxidizing acids such as 
sulphuric and hydrochloric. This resemblance, how¬ 
ever, while characteristic in a general way, may not 


at a much lower rate, and cast steel again occupies a 
position between the two extremes. 

With these experimental figures at hand, Mr. Rich¬ 
ardson in a third paper presents a “Suggested Basis 
for an Index of Corrosion for Iron and Steel.” His 
recommendation is to prepare a piece *pf 16-g. material 
6 in. (15 cm.) square, by sanding each surface free 
of mill scale, then immersing one piece each in normal 
HNO, and H,SO, at 16 deg. C. After immersion for 
qne hour, they are carefully cleaned with a stiff bristle 
brush, dried, and the loss determined. The index of 
qorrosion then is expressed by the ratio of loss* per 
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hold good at nil points because of one essential differ¬ 
ence in the two conditions compared. In water and 
brine respectively, at rest, there is always present a 
small amount of oxygen to influence the course of 
corrosion, whereas when the samples are submerged 
in a non-oxidizing acid, the latter is quickly relieved 
of its dissolved oxygen and henceforward the only gas 
present in solution is hydrogen resulting from the 
action of the metal on the acid and perhaps small quan¬ 
tities of other gases arising from impurities in tile 
metal. 

Relatively pure iron dissolves at a low rate in non¬ 
oxidizing acids. Less pure metals, such as cast iron, 
white cast iron and malleable irons, dissolve in H,SO, 
at a relatively high rate, while cast steel dissolves at a 
rate between the two. On the other hand, in normal 
nitric acid, the relatively pure metals dissolve at a very 
high rate while the less pure metals, such as cast iron, 
white cast iron, malleable iron and semi-steel, dissolve 


sq.cm. pc»r hr. in HNO, to that in H^SO,. It should 
not be thought that the figures represent absolute ratios. 
Much more data would have to be accumulated and 
interpreted before any precise conclusions could be 
drawn, but since the rate of solution in non-oxidizing 
normal acid compared with the rate in normal oxidizing 
acid appears to run parallel to the rates of corrosion 
when an abundant supply of oxygen is present and 
when a limited supply is present respectively, it is 
thought that a rational opinion of the corrodibility of 
a given kind of metal can be formed from its behavior 
in the two acids. 

t 

Tour and Excursions 

Tuesday afternoon was devoted to visiting the plant 
of Marx & Rawolle, where a crude sweet liquor is dis- 
stilled producing dynamite, commercial and chemically 
pure glycerine. Two shifts of six men each operate 
the'works, producing about 3,000,000 lb. of glycerine 
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per year. F. J. Wood designed the large multiple 
oirect units, which are continuously (-harged with super¬ 
heated concentrated sweet liquor. 

A special train was provided by the Canadian National 
Railway containing five Pullmans with dining and bag¬ 
gage cars for the •*hi;ee-day tour. The beautiful capital 
city, Ottawa, was''tho first point of interest. Here the 
local members of the* Society of Chemical Industry had 
provide*! an elaborate program. Luncheon was served, 
after which Sir George Foster, acting Premier, gave 
an after-dinner speech, which pointed out the great 
fuel problem confronting Canada. A small box contain-, 
ing a lignite briquet was set at each plate, that the 
society might have a souvenir of the occasion. « 

A quick tour was made over to Hull through the local 
pulp and lumber industry. The old Eddy mill was of 
exceptional historical interest, as it was operating 
with horizontal digesters on 24-hr, shifts, just as vS'as 
the practice in 1889. After the industrial excursion, the 
entire party was taken around Lady Grey Drive in 
automobiles, w'here they obtained fine views of the lively 
Ottawa River and the stately edifices wh’ch house the 
various governmental departments. 

Belleville Activities 

The Institute special train pulled into Belleville just 
before midnight, but the town was not akleep. A full 
military band gave evidence to this effect and after a 
few commands from Captain Lucius E. Allen an ex¬ 
cellent parade and street dance were staged. 

In the morning cars were at hand for the'tour through 
the picturesque roads of Hastings County. Deloro was 
reached at noon, luncheon was served, more si)eeches 
were heard, and the plant of the Deloro Smelting ^& Re¬ 
fining C 6 . was visited. Here the high cobalt ore con¬ 
centrates are roasted to sublime the antimony, salted 
and heated to convert the silver salts to cyanide soluble 
forms, the residue of which is Ihen dissolved in sul- 
.. phuric acid. Fractional precipitation of pure cobaltic 
hydroxide, with the nickelic coming down with higher 
hydroxyl concentration, was obtained by the use of 
sodium hypochlorite. The cobalt hydroxide is heated 
to form the various oxides used in ceramics, or dissolved 
in acids to obtain various salts, or reduced to metal. A 
large amount of stellite is being produced at the plant 
for the Haynes company at Kokomo, Ind. The silver 
is removed by adding aluminum powder to the cyanide, 
filtering, and smelting. The antimony is resublimed and 
ground. 

On the return trip to Belleville, the large talc grind¬ 
ing plant of S. H. Gillespie was visited. Then the plant 
of the Industrial Alcohol Co. at Corbyville was passed 
through. This company produces beverage alcohol about 
one-sixth of the time. The fermenting vats were open, 
but it is planned to remove the alcohol vapor from the 
CO., gas emission. 

Institute Medal Awarded , 

Upon returning from the hundred mile tour, the party 
was agreeably surprised to find a banquet awaiting 
them at the Quinte. Captain Allen made a very ex¬ 
cellent toastmaster and Colonef R. D. ,PoNTON proved 
to be as able in commanding words as men. Dr. S. P. 
Sadtlkr gave added dignity to the occasion by reciting 
the extraordinary accomplishments of H. K. MoORE, 
whom the Institute chose to honor with its medal, be¬ 
cause he had devoted unselfishly a liberal part of his 


time in yrriting scholarly papers of the greatest be¬ 
nefit to his fellow engineers. 

Visit to Shawinigan Falls Plant 

The Canada Carbide plant gave the visitors an ex¬ 
cellent opportunity for seeing a three-phase carbide 
furnace in operation. The molten reduction product of 
bur?ied lime and coke was drawn off at intervals in 
cast iron cars, wjiere it cooled before being carried 
to the crushers. A large part of the carbide was packed 
in metal drums for shipment. 

The electrode department was passed through enroute 
td the acetylene products plant. Coke was pulverized 
afid .bonded with 1 . 3 rd pitch. The 16-in. electrodes 
yere extruded and the volatile hydrocarbons removed 
by Heating in kilns. Space will not be taken here 
for giving details on the acetic-acid-from-acetylene 
prficeso, which was next inspected, as it has been re- 
cent'ly described in this journal'. 

Buffet supper was served at the Cascade Inn. The 
piano was tuned up and everybody sang. Dancing 
was soon in order and the party did not break up 
until the conductor called “all aboard.” 

La Tuque Mills and Sorting Gap 

Morning found the train sidetracked in front of the 
Brown Co.’s sulphate pulp plant at La Tuque. Here 
an opportunity was given to see digesters using the 
Morterude system of heating liquor, the spray process 
for burning the concentrated black liquors so as tr' 
recover their caustic content, a Cottrell precipitator 
and a new.tounter-current perforated drum pulp wash¬ 
ing machine, in addition to all the usual equipment 
that constitutes a strictly modern pulp plant. The 
electric precipitator was being rebuilt at the time, as 
a large part of the soda vapors had not been caught 
b> the first installation due to insufficient cooling and 
other causes. 

The sorting gap on the St. Maurice RiVer was 
exceedingly interesting, for SiMMONS Brown had the 
camp dook prepare a Canadian lumberjack dinner, which 
was followed by an entertainment. The log^, rolling 
contest might have Seen enjoyed more if some^f the 
chemical engineers had joined in and no doubt they 
would have#donc so, had they known the little joke 
Jupiter Pluvius had in store. None of them got back 
dry but they all seemed to be happy and put lots of 
force into “Alouette, je te plumerai la tete. le bee, 
le nez, le dos, les pattes, le cou, etc. 

Saguenay River 

The meeting closed amid the beautiful Laurentine 
mountains on the Saguenay river, the greatest of 
mountain streams. The grandeur of Cape Eternity 
towering almost one-third of a mile into the sky can 
not be described by words. It has been left to the 
art of photography to convey an impression of it in 
our heading. 

Monday and Tuesday were spent sightseeing in the 
historical city of Quebec. The shrine of Sainte Anne 
de Beanpr4 was the moat interesting of the churches, 
standing out from 1658 until the present as a center of 
intense religious activity of the old school. About 
200,000 pilgrims fiock to it annually owing to the super¬ 
natural curative influences with which it is believed by 
them to be endowed. 

^“Synthotlc Acetic Acid and Acetone," J. T. Rooney, Chbm. and 
Met. Eno.. vol. 22. p. 847: May 6. 1920. 
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The Future of Oxygen Enrichment of Air in 
Metallurgical Operations" 


Apparent Possibilities of Applying Cheap Oxygen to Various Standardized Metallurgical Operations, 
Permitting Closer Economy of Blast Furnace Fuel, Reducing Atmospheres in the Open- 
Hearth, and Low-Silicon Iron to Converters 


ByV, G. COTTRELL 


A LTHOUGII oxygen is the commonest of •all &ie 
chemical elements, making up nearly one-half 
JL A. of that portion of our globe which we have yet 
penetrated and is found in a perfectly free, that is, 
chemically uncombined state in the air, simply mixed 
with about four times its volume of inert nitrogen and 
very small amounts of other gases, still it has never yet 
been separated and used in any concentration above 
that of the atmosphere on a scale at all commensurate 
with its importance and industrial possibilities. 

Not only is it the most common of all the elements, 
but it enters actively into more processes absolutely 
vital to human life and industry and to a far greater 
total tonnage than any other element. We have known 
of it and its striking properties ever since Priestley first 
prepared pure oxygen in 1774 and it has ever since 
been a potent reagent in the hands of the. chemist for 
the special purposes of his laboratory. Still it has taken 
over a hundred years to bring it forward as a general 
industrial tool even to the comparatively limited extent 
it has already reached, while many other c;)emen\s 
vastly rarer, inherently more difficult to extract andtfar 
less important in their practical applications, *have out¬ 
stripped it in the race. • 

This situation, in fact, presents almost an unique 
anomaly in our technical and economic development and 
can only be compared to those which ushered in the 
industrial application of the steam engine and later 
that of the electric dynamo and motor. 

Problem Requires Large-Scale Technical and 
Scientific Co-operation 

The reason that the possibilities and importance of 
very large scale applications of concentrated oxygen 
have not heretofore been fully appreciated and de¬ 
veloped probably lies in the very magnitude of the 
project and the diversity of both technical and economic 
elements involved, rather than in any special difficulty 
inherent in any one of these individually. In other 
words, what is most fundamentally needed is the broad 
comprehensive grasp of the interrelation of these parts 
of the problem to one another and the ability to find, 
bring together and hold in active effective co-operation 
the specialists who can successfully deliver each element 
of the undertaking, be a technical, administrative or 
financial. 

Turning to the history of commercial oxygen produc¬ 
tion we find the early industry based generally upon the 
decomposition of potassium chlorate by heat and the 
chief market for the gas in the oxyhydrogen or lime 
light for stereopticon and spectacular purposes with a 

•l*npor prPBCTited at the meeting of Iron and Steol Institute. 
New York. May 28. 1820. 


smaller though important field for medical use. This 
process of manufacture held the field for practical pur- 
f)oscs for many years. Later came the Brinn process 
substituting barium dioxide for the potassium chlorate 
and having the significant novel feature of regeneration 
of the residue of barium monoxide back again to barium 
dibxide by • recombination of oxygen from the air 
through a change of either pressure or temperature, 
thus amounting on the whole to the use of barium com¬ 
pounds merely as a carrier to effect the fairly direct 
separation of oxygen from the air. 

The Brisn process came very early, however, into 
active competition with the production of oxygen by 
the electrolysis of water, the growth of this latter from 
about. 1895 being a natural consequence of the rapid 
general- dewlopment and introduction of electric power 
into industry in general. 

Since* in the electrolytic process the determining 
factesr of cost is the power consumption and it was 
relatively easy from the first to closely approximate 
in practice the theoretical efficiency possible by this 
process, the cost of oxygen soon became standardized 
to the cost of power on the open marked and became 
almost as stable as that of power itself. Furthermore* 
electrolytic cells were relatively easy to build and op¬ 
erate in units of any size and there were no truly fun¬ 
damental patents to affect the situation. 

The last and most important innovation was the com¬ 
mercial development by Carl Linde, of Munich, and 
later by Georges Claude, of Paris, of air separation 
through liquefaction and distillation. 

This it was that first vividly opened up to those in 
position to appreciate it the real vision of the ultimate 
possibilities for really cheap oxygen. It did not and 
has not to date, however, brought any significant lower¬ 
ing of the price of oxygen to the ultimate consumer and 
this is still practically determined as far as this country 
is concerned by the coat of production of the 25 per 
cent of our present supply still manufactured through 
the electrolytic process, plus the cost of bottling, freight 
on steel cylinders and overhead of the sales and admin¬ 
istrative machinery required in such a business. 

View of the Present Oxygen Industry 

Speaking in round figures, merely to give a birdaeye 
view of the present oxygen industry in relation to what 
expansion and changes application to major metallurgical 
operations would mean,* the United States' present pro¬ 
duction is about 3,000,000 cu.ft., or say, 130 tons, of 
oxygen per day, over 95 per cent of which is probably 
used in torches for cutting and welding purposes. 

The one-quarter of this produced by electrolysis comes 
from several hundred privately owned plants, many of 
them quite small, and producing gas only for their 
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ownera’ uses. The remaining three-fourths of the sup- 
plry comes from about 50 air liquefaction plants owned 
and operated by the Linde Air Products Co., using the 
Linde process, and the Air Reduction Co., using, for 
the most part, the Claude process, but with still some 
production from the old Hildebrand process. The first 
of these two companies \is the older and has somewhat 
the larger production. Practically the whole product 
from both companies is compressed into steel cylinders 
and sold to the trade. 

The largest single installation for air separation 
ever erected was in connection with the cyanamfde . 
nitrogen fixation plant built for the Government at 
Muscle Shoals. Alabama, during the war. This consists 
of thirty of the largest size of Claude units. It was 
built primarily to secure nitrogen but if operated at 
full capacity for oxygen would be just about equal in* 
output to this country’s total production as given above, 
and this in turn is just about equal to i of the amount 
of oxygen contained in the air blown to one full sized 
iron blast furnace making approximately 500 tons of 
iron per day. The United States’ average* daily pro¬ 
duction of iron last year was equivalent to that of about 
170 such furnace.s running every day in the year. 

Horsepower Required to Separate Oxygen From 
Water and From Air 

Computed directly from its heat of formation water 
should theoretically be decomposable with a voltage of 
1.48 and a current consumption of 3,032.000 amp. hr. 
per ton of oxygen; or in round numbers about 6.000 
hp. hr., which even at 0.2. per hp. hr. would .*be $12 
per ton of oxygen produced. This represents the energy 
of chemical combination of the oxygen with the hydro¬ 
gen in the formation of water and must be supplied 
from without in the decomposition of the latter. 

In the separation of air. on the other hand, there is 
no chemical combination to overcome. The oxygen and 
n'ltrogen simply dilute one another in a simple mixture 
of the two, and theoretically require no energy expendi¬ 
ture for their mere separation. Due to their mutual 
dilution, however, their partial pressures in the mix¬ 
ture are only i atmosphere for the oxygen, and i atmos¬ 
phere for the nitrogen and as when finally separated 
they must both have been compressed up to one at¬ 
mosphere, wc must do at least this much work upon 
them which amounts, under assumption of isothermal 
compression to be about 60 hp. hr. per ton of oxygen pro¬ 
duced, or only about 1 per cent of that theoretically 
required by the electrolytic process for producing the 
same quantity of oxygen, the byproducts being in the 
one case 3^- tons of nitrogen and in the other I ton 
of hj'drogen. The values above given are, of course, 
the purely theoretical limits based on 100 per cent 
efficiency for every step of the process and piece of the 
apparatus employed and apply equally to any ”re- 
versible” process irrespective of whether it depends , 
upon mechanical, physical or chemical steps. Thus, 
whether we try to centrifuge the gases apart, or liquefy 
and distill them, or dissolve them in water under pres¬ 
sure and re-liberate them in fractionated form from 
solution, or even combine the oxygen with barium oxide 
and re-liberate it, as in the old Brinh process, the 
theoretical limiting power requirements are the same 
and all that interests us from the power standpoint in 
any cyclic process is the measure in practice of its di¬ 
vergence from reversibility. The criteria of selection 
among these alternative processes from the side of 


power consumption must, therefore, be based upon 
losses of reversibility. i.e., on friction, mechanical leak¬ 
age. leakage of heat, diemical inertia and losses of ther¬ 
modynamic potential generally. In practice today the 
electrolytic process actually reaches an efficiency of from 
80 to 85 per cent and probably only very small additional 
gains OL this can be looked for without running up fixed 
charges proportionally. 

Of all the proposed air separation processes, that of 
air liquefaction and distillation seems not only to have 
already outstripped all others in the race but to present 
liaturally the most httractive features for large scale 
development. 

Centrifugal Separation of Oxygen From Air 

I 

Under very high centrifugal force there is an ap¬ 
preciable ^tendency for air to stratify into layers of 
increaseng oxygen content toward the periphery of the 
rotating mass, but the effect is rather small for the 
magnitude of centrifugal force wc can expect to reach 
safely on a large scale with the strength of materials 
of construction now available. If we think of this as 
a continuous process with the air steadily fiowing 
through the apparatus, very special precautions would 
apparently be necessary to prevent the current from dis¬ 
turbing the process of stratification, as there would 
be no sharp boundary between layers of different com¬ 
position as there is between liquid and gas in the lique¬ 
faction process. There have been numerous patents 
taken out on the centrifugal separation of gases, but 
none of them as yet published seems to meet in compre¬ 
hensive detail many of these fundamental difficulties, 
though one would be rash indeed to predict that human 
ingenuity may not yet produce something of practical 
value in this field. However oxygen and nitrogen, with 
a ratio df densities of only 7 to 8. present one of the 
most unfavorable pairs of gases which could be selected 
to whifh to apply the centrifugal method so that, if it 
ever is worked out in practice, it is apt to find its best 
competitive field elsewhere, at least at the outset, say 
for example, in separating hydrogen from water gas 
where the ratio of densities is from 50 to 100 tinges 9s 
favorable for this^ method. 

Solution of air in water and re-liberation by drop 
in pressure alSo effects a concentration, of the oxygen, 
as it is mofe soluble than the nitrogen. If high con¬ 
centrations are desired, it becomes necessary as in the 
case of centrifugal treatment, to repeat the process 
several times. The proces's. while simple, would require, 
however, either very large equipment, or the use of 
very high pressure, or both, when compared to direct 
liquefaction. 

The use of a chemical absorbent like the barium oxide 
of the Brinn process, would be much more practical 
and attractive if we could find some cheap and stable 
substance which had much the same properties as the 
haemoglobin of the blood with respect to the absorb¬ 
ing and liberating of oxygen without waste of energy. 
Up to date, however, none of many sub.stances which 
have been suggested for the purpose have proved to 
combine these desirable qualities in sufficiently high 
degree to promise serious competition with the lique¬ 
faction process. 

Expected Economies in Fractional Separation 

The power efficiency in commercial air separation 
plants already reached on the other hand has probably 
not much exceeded if indeed it has reached 10 per cent 
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of the theoretical as above given. Here, however, there 
is a much more hopeful outlook for improvement, as 
there seems no fundamental reason why we should 
not multiply the present efficiency several fold by apply¬ 
ing the same sort of good intelligent engineering which 
has brought the steam engine to where it stands today, 
as the elements of the problems are fundamentally 
almost identical. 

Even with present equipment, the* power cost item in 
air separation is of an order of magnitude comparable 
with the items of fixed charges, labor and other qosts, 
in all of which further reduction can also reasonably 
be expected. ^ - 

In considering items of cost, and especially as con¬ 
cerns installation and power, it is well to bear imrniiul 
that if the oxygen plant is included as an integral part 
when the metallurgical works are first built, a very 
considerable saving may probably be made thrbugh 
the reduction in size or the entire elimination of other 
structures, such as stoves, dust catchers, gas mains and 
the like and that a number of power savings might 
likewise probably be effected, though the detailed dis¬ 
cussion of this belongs more properly under the later 
head of the metallurgical applications themselves. The 
development of this work is strictly an engineering 
project dealing with the handling of large masses of 
material and must be approached through practice at 
every point as contrasted with laboratory and experi¬ 
mental methods. 

The possible effects to be expected from oxygen en¬ 
richment of the air stream must be rathqr carefully 
distinguished under several different heads. 

Effect of Oxygen on Calorific Intensity 

The effect which we are most apt to think qf firA 
is simply raising the tefnperature. This may be bene¬ 
ficial and important in some cases, but mos( of our 
present metallurgical processes are already standardized 
to pretty definite temperatures for very good reasons 
and, if enrichment of air is applied to them, the .chief 
reasons will probably be other than for a temperature 
change vper se. In fact, many temperatures in metal¬ 
lurgical operations are more definitely adefined by the 
character of the charge than is always recognized even 
by those most familiar with practical operation. This is 
particularly so in blast furnace operations for, if more 
heat units are supplied or less taken away the furnace 
simply runs faster, but the temperature of the metal, 
and slag, can vary only slightly, as these are nearly 
though not quite completely determined by the compo¬ 
sition and consequent melting point of the charge. The 
temperature of the coke and gas current in the furnace, 
especially In its lower position, may, of course, rise very 
considerably and this in turn slightly superheat the 
metal and slag as they fall through the lower part of 
the furnace filled chiefly with coke. 

The most important way in which enrichment of blast 
may essentially influence blast furnace temperatures is 
indirectly by allowing variations in composition *of 
charge, e.g., making of ferrosilicon or ferrochrome di¬ 
rectly in the blast furnace. In the case of the open- 
hearth, and especially the converter, the temperature 
question is a more pertinent one, as their operation is 
not controlled by the melting and automatically flowing 
away of their charges. 

On the other hand, the distribution of heat between 
the hearth and shaft of the bliut furnace is tremen¬ 
dously influenced by enrichment of the blast with oxy¬ 


gen because of the diminution of the total amount of ^ 
gases going up the shaft per unit of carbon burned. It 
must be remembered that the blast furnace is of all 
our metallurgical equi]pment the most complicated from 
the standpoint of interrelated mechanical and chemical 
processes going on inside of it^and has reached its 
present state of development by wery gradual and con¬ 
servative steps over a long period. It may therefore 
^ not present the most favorable unit on which to com- 
* mence the regular use of enriched air for standard and 
continuous operations, ' 

• In»fact if we ever come to use highly enriched air in 
making ordinary pig iron the resulting furnace is apt 
to have very little resemblance to the blast furnace of 
today. Our experience in the meantime with electric 
furnaces should help greatly in this evolution, as the 
ednditions to be fulfilled in an enriched air furnace may 
reasonably be expected to lie between those of the 
electric and the present blast furnace. 

. Attractive Use as Standby 

• 

As the blast furnace, however, is the piece of equip¬ 
ment requiring the most continuous and uninterrupted 
operation, it may be that the enrichment of air for it* 
as an emergency measure in case of trouble such as 
a threatened freeze-up may prove of considerable im¬ 
portance. Not that freeze-ups really happen with the 
frequency which one would assume from their promi¬ 
nence in text books and discussions, but that this very 
infrequency*may mean that blast furnace operators 
have come to work with so safe a margin of conditions 
to avoid *them, that this insurance is costing daily in 
coke consumption and other requirements or results very 
much more than we realize, and if one cduld have 
a standby source of oxygen for enrichment purposes 
in case of emergency, even though it were not used at 
all in normal opera^ons, it might permit of safely 
d'unning on a very much closer margin in the heat, 
allowance of the furnace and making important im¬ 
provements in its general economy and efficiency. 

Another important effect of the enrichment of the 
air would be the higher calorific value of the blast 
furnace gas obtained as a byproduct due to elimination 
of part of its nitrogen. This in turn should mean 
cheapening of gas engine and other equipment on which 
it may be used. Furthermore the removal of nitrogen 
from the blast air would tend to eliminate the neces¬ 
sity for hot blast stoves which at present consume about 
A of the total heat value of the gas produced in the 
furnace. 

Oxygen in Open-Hearth 

The open-hearth presents some of the most interest¬ 
ing possibilities for the application of oxygen, par¬ 
ticularly in those operations where the electric furnace 
has been the open-hearth’s strongest competitor, e.g., 
where very high temperatures coupled with a reducing 
atmosphere are desired, as in the elimination of sulphur 
as calcium sulphide. With an open-hearth using ordi¬ 
nary air in order to reach the highest temperatures now 
attainable, a complete ynd carefully balanced combus¬ 
tion of the gases must be secured resulting in a neutral 
or slightly oxidizing atmosphere, whereas if part at 
least of the furnace’s burden of inert nitrogen could 
be removed by the use of enriched air the same tempera¬ 
ture could be reached while still leaving a residue of 
unburnt material in the gas, thus producing a strongly 
reducing atmosphere. By enriching the air the total 
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volume of passing throujfh the furnace per unit sulphide ores such as those of zinc and very low grade 


of fuel burned and heat produced may be cut down 
enormously, since in the air there are four volumes of 
inert nitrogen to every volume of* useful oxygen. This 
would greatly facilitajo heat exchange and reduce me¬ 
chanical dinicullies‘)^uch as dust losses, maintenance and 
control of draft and ;thc like, or on the other hand 
j)errnit of speeding up the furnace and thus increasing 
its daily output and correspondingly reduce fixed charges 
and labor per unit of product. 

If we carry the application of oxygen back of the ^ 
open-hearth to the gas producer we may still further ^ 
extend the same principles and deliver to the furnace 
more thermal units per unit of primary fuel consumed; 
beside the actual saving of fuel which this represents, 
it may in some instances be still more important in 
cutting down the amount of impurities, especially su*!- 
phur, carried into the metal from the fuel. Aside from 
both of these considerations and viewing the gas pro¬ 
ducer simply as an isolated unit in connection with 
either heating or power operations, oxygep enrichment 
of its air supply will permit the use of fuels which could 
not otherwise be burned in it at all and thus vastly in- 
.crease our available fuel resources. 

Converting Practice 

In the matter of possible application to tiie converter 
it is perhaps hazardous to speculate in advance of actual 
experimentation, but once an adequate supply of oxygen 
is available in the steel works .such experimentation will 
almost inevitably produce useful results, seme perhaps 
from directions we least expect. One of the conditions 
limiting what metal may go to the converter is the fuel 
value of the metalloids it contains and in many'cases 
we are paying rather heavily through operating condi¬ 
tions of the blast furnace to put silicon into irdn largely 
for its fuel value later in the converter. A good part 
of these heat requirements might be removed by ab- 
,stracting part of the dead load of inert nitrogen from' 
the converting air. Whether such a procedure might 
lead to a change in our practical classification of bes- 
semer ores is an interesting question, but there seems 
to be so much difference of opinion at present and so 
many factors enter into the problem that all that can 
here be done is to merely mention the problem as sug¬ 
gestible of the wide and inten.sely interesting field of 
possibilities which cheap oxygen will open up. 

In the copper blast furnace running on sulphides with 
its relatively short shaft and hot top, the advantage of 
oxygen enrichment is much less open to question than 
in the case of the iron furnace. Furthermore in all 
furnace treatments of sulphide ores the problem of dis¬ 
posal of the sulphur in the waste gases is one of ever 
increasing acuteness as our mining and smelting com¬ 
munities with increase in surrounding settlements meet 
with more and more exacting conditions with regard 
to fume and smoke abatement. One of the difficulties 
in the way of the successful economic treatment of many 
of these gases for the removal and utilization of the 
objectionable constituents has been the great dilution 
of the latter and consequent large volume of inert gases 
to be handled, a situation which -may have quite a bear¬ 
ing on the interest manife.sted in the problem under 
discussion. In this connection the use of oxygen may 
also prove the key to the commercial recovery of sul¬ 
phur in elementary form from sulphide ores which 
has been a very elusive and at times a very live problem 
ever since John Holway's classic work on pyritic smelt¬ 
ing in 1878. .Also in the roasting of difficultly burning 


copper ores and tailings preparatory to leaching, the 
availability of cheap oxygen will. be very important 
especially where the resulting gases are to be further 
utilized for their sulphur dioxide content either for 
sulphuric acid manufacture or for other purposes. 

Last but perhaps not least may also be mentioned the 
part that oxygen may play in some of the newest devel¬ 
opments of general metallurgy, viz., volatilization proc¬ 
esses, where in contrast to most of the older metal¬ 
lurgical processes .high temperatures may in themselves 
pla'.v' an important role. Aside from zinc, cadmium, and 
rdercuyy it is only lately that we have seriously con¬ 
cerned ourselves with the primary recovery of metals 
by volatilizing them from their ores but just as hydro¬ 
metallurgy after a long and discouraging struggle finally 
woir a .foothold through the successful application of 
the cyanide process to gold and silver ores, so now what 
we might term **gas-metallurgy” seems also struggling 
for recognition and finding encouraging applications to 
lead, copper, gold, and silver, to say nothing of potash 
and phosphorus. 

But these last two carry us off again and still further 
into the field of applied chemistry, where besides the 
very important group of carbides and nitrides there 
are a host of other applications for cheap industrial 
oxygen, even the mention of which the limitations of 
time and the intended scope of this paper forbid. 


Light (>cosote Oils in Wood Preservation* 

Service records have shown that light creosote oils 
properly injected into wood will prevent decay until the 
\Yjood wears out or checks so badly that the untreated 
portions are exposed. 

Creosotes used in ties from twenty-five to fifty years 
ago were for the most part oils having 50 per cent or 
mord distilling below 235 deg. C., with a residue not to 
exceed 25 per cent at 315 deg. C. The ties so treated 
lasted* fifteen to twenty years, and failure was traceable 
in most cases' to mechanical wear, such as rail jeutting 
and spike killing. In no case was failure found to be 
the fault of preservative. 

Of 1,558 telegraph poles in the Montgomery-New 
Orleans line, which were pressure-treated with a light 
creosote oil, 1,049 poles were still sound after sixteen 
years. In 91 per cent of the cases of decay, the fungi 
had entered the wood through checks and shakes. Rep¬ 
resentative sections in the Norfolk-Washington line 
showed that after seventeen years’ service, of the 1,614 
poles inspected, 1,469 were sound, 92 decayed at the top, 
and 105 decayed at the ground line. The decay at the 
top was caused chiefly by cutting off the poles. In 
those decayed at the ground line, the causes of failure, 
as determined in 88 per cent of the cases, were checks 
or shakes. Here again, as in the ties, the preservative 
outlasted the mechanical life of the wood. 

Unless some other factor tl^an protection from decay 
is considered important, therefore, there is apparently 
no need to specify high-boiling oils. The important 
point is that any coal-tar creosote which is not extremely 
low boiling or extremely high boiling will satisfactorily 
prevent decay, and in the selection of an oil, factors such 
as price, penetrability and convenience in handling 
should receive greater consideration than moderate dif¬ 
ferences in volatility. 

*From Forest Products Laboratory Technical Notaa, June, 1920. 



Jjdy 14. 1920 


CHEMICAL AND METALLUBGICAL ENGINEERING 


57 


Czechoslovak Glass Situation 

OTWITHSTANDING constantly increasing pro¬ 
duction, Czechoslovak glass factories are oversold 
for some time to come. There are dealers who have ac¬ 
cumulated fairly good stock from whom goods can be 
secured, but as a rule manufacturers cannot accept or¬ 
ders for early delivery. New concerns have been organ¬ 
ized with large modem plants. Four establishments have 
been completed and the latest machinery is being in¬ 
stalled. These, with sixty additional enterprises are ex¬ 
pected to increase the normal pre-war capacity by 50 per 
cent. The present production in the Czechoslovak glass 
industry, according to Engineer Jclef Soukuj), secfefary 
of the Czechoslovak Glass Syndicate, can be estipiatdd 
from the quantities of coal needed in the industry and 
the number of tons actually allotted to it. In the^niojith 
of March, 1920, the entire coal demand of the glass 
industry was 155,418 metric tons and the, allotment 
was 83,445 tons. April, 1920, the demand was for 160,- 
125 tons, and the allotment was 71,138 tons.. . 

The following is a list of what is known aa the hollow 
and cast glass section, which is said to operate at 60 
per cent of its capacity: 

Sixty-six ordinary hollow-glass factories. 

Nineteen cast-glass factories. 

Eleven machine cast-glass factories. 

Fifty-two cut-glass factories. 

Twenty-four factories manufacturing lighting fixtures, 
globes,'shades, etc. 

Eleven factories manufacturing glass rods and tubes. 

Nineteen factories making crude glass for the Bor 
(Haida) fancy glass. • 

Seventeen colored composition and special glass fac¬ 
tories. 

Three watch-crystal glass factories. 

Three chemical glass factories. ^ 

Before the war these products in the former Austro- 
Hungarian Empire were valued at 137,400,00(\ crowfis 
(the normal value of the crown was $0,203 U. S. cur¬ 
rency) whereof the share of factories located in*the 
present territory of Czechoslovakia was 120,500,000 
crowns. The present monthly production amounts to 
25,000 metric tons, with prospects of its reaching in 
the fieaf future 36,000 tons a month. Eighty per cent 
thereof, comprising principally glassward for household 
use, cut glass, chandeliers, lamp chimneys, bulbs for 
incandescent lamps, watch crystals, and chemical glass, 
has been exported. 

Window, Mirror and Photographic Glass 

The window-glass industry, which comprises twenty- 
nine factories, twenty-four of which are manufacturing 
window glass, three blown-mirror glass, and two 
photographic glass, are operating at 75 per cent of their 
capacity. A 25 per cent increase in production is in 
view on account of the inten.se demand and improvement 
in conditions generally.^ Eighty-five per cent of the out¬ 
put is exported, since 15 per cent of the output is 
sufficient for domestic needs. Photographic glass is 
manufactured almost entirely for foreign countries. 
Before the war the total .Austro-Hungarian production 
of window glass was 12,060,000 sq.m., of which 10,900,- 
000 sq.m, was manufactured in the present territory of 
Czechoslovakia. Fourcault machines are mostly used. 
Some concerns* use window-glass machines under a 
license from an American firm, which machines are 
found very satisfactory. 

During the war the inability to secure copping wire 
from America made their operation difficult because a 


substitute that was tried gave poor re.sults. Six fac- • 
tories which manufacture cast smooth and ribbed glass 
for buildings and four factories making cast mirror 
glass are operating at 60 per cent^ of their capacity. 
Fifty per cent of the product A reported as mirror 
looking glass, and 30 per cent is exported partly manu¬ 
factured, leaving 20 per cent fo!* domestic needs. 

Output op Bottles 

Plants making all varieties of bottles, seventeen in 
number, are operating at 35 per cent of their capacity. 
Durihg the year 1919 they were in a position to turn 
out 171,000,000 bottles. Since their output was lim¬ 
ited by the quantity of coal, soda, potash, and other raw 
materials needed in their production, the actual pro¬ 
duction was only about 60,000,000 pieces. In pre-war 
tifne, in the territory of what is now known as 
Czechoslovakia, 166,000,000 bottles were manuftictured 
annually, while in the rest of the Austro-Hungarian 
Empire only 15,000,000. In Czechoslovakia 49,500,000 
bottles were Consumed, leaving 115,500,000 for export. 
The factories have recently installed several American 
machines, so that their productive capacity has been # 
increased to 240,000,000 pieces. 

F4ctorif^ Using Coal and Wood 

In all there are 166 glass factories in Czechoslovakia. 
The oldest are located near forests because of the wood 
that was needed in glass production. But with the 
increase in tTie price of wood and owing to the discov¬ 
ery of fai'tory production with the use of chemicals, 
soda, potash, and glauber salt, the factories have been 
gradually giving way to those using coal exclusively 
of which there are now 103; fifteen factories still use 
wood only, and twenty-one use both wood and coal. 
Five of the old plant? have been abandoned and four 
are not in operation. 

The .seventeen special and colored composition glass 
factories are small concerns. 

Other GIaAss Enterprises 

In addition to the regular glass plants there are over 
3,500 independent enterprises that finish partly manu¬ 
factured glass products. Besides these there are thou¬ 
sands of homes where practically all the members of 
the family do work which cannot be done by machines. 
This is mostly in the Gablonz industry, which employs 
in all about 50,000 people. Until recently the Gablonz 
goods exports amounted to a value of about 90,000,000 
Czechoslovak crowns a month. The climax was reached 
about the middle of April of this year, when the effect 
of the rising value of the crown was noticeable. Since 
then exports have fallen off about one-third. The 
increase by the Government of the export tax on Gablonz 
goods from i per cent to 5 per cent of the invoice price 
has had a deterrent effect. 

While soda and potash are manufactured in Czecho¬ 
slovakia, great quantities must be imported from 
Austria and Germany. About 1,000 metric tons of 
potash, it is said, woulc^ cover the needs of the glass 
industry for one year, and domestic production there¬ 
after would be sufficient; fifty tons of saltpeter. 1,000 
tons of glauber salt, twenty tons of boric acid, 100 kilo.s 
of selenium, and 20 kilos of gold must be imported 
monthly for the industry; 2,000 kilos of nickel and 
about the same quantity of cobalt are the annual require¬ 
ments. 
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Chicago Section Meeting, A. C. S. 

HE June ihei^ting hi the Chicago Section of the 
American Chemical Society was held on Friday, 
June 25, at the City Club. 

Dr. L. V. Redmun/ in retiring from the chair spoke 
of the appreciation h\s felt toward the members of the 
society for the support they had given him during his 
regime. When he came into the chair he thought that 
the control of the section was sort of a closed ring or • 
corporation, but found after two years’ service that it 
was hard to get anyone into the ring, and that thf, coc- ^ 
poration had to sell its stock on a poor market. He as¬ 
sured the new chairman. Dr. W. Lee Lewis, of the con¬ 
tinued support, that he may be happy when he lays 
down the gavel of ofllce. 

Dr. Lewis, in taking the chair, said that by many 
political maneuvers he had now acquired the chairman¬ 
ship, and that the Chicago Section must make the best of 
it. The chief concern of the section now is over the six¬ 
tieth convention of the American Chemica). Society. .The 
event places the Chicago Section as host in a most deli¬ 
cate position where vigor without violence is required. 
The mechanical work of the convention is progressing 
and the spiritual part is in the hands of the members of 
the section. While this convention is for tjie purpose of 
presenting papers, man is not essentially an intellectual 
animal, and the social side is therefore important. It 
is up to the Chicago Section to convince our visitors that 
we are democratic, friendly and genial. ..This lies in 
the hands of the members. 

The Section committees for the coming year are as 
follows: Program committee, J. A. Hynes, chairman, 
David Klein, Frank DeBeers and Paul N. Leech; finance 
committee, Herbert N. McCoy, chairman, .Robert J. 
Quinn and W. R. Smith. 

r. Lewis spoke further of the'splendid w^k done by 
retiring chairman iKnd group of quiet unselfish 
rhembere back of this section. rising vote of thanks 
was made to Dr. Redman for service. 

The paper of the evening was presented by Roy C. 
Coleman of the Essenkay Products Co., as follows: 

Colloid Chemistry in Industry 

There are certain well-founded criticisms against col¬ 
loid chemistry to the effect that the colloid chemist 
generalizes too much. There is a divergence of opinion 
as to what colloid chemistry is and a review of the liter¬ 
ature discloses the reason people think of it as a theo¬ 
retical science. It is necessary to get away from usual 
theories to understand certain phenomena explained 
only by the colloidal theory. 

In considering colloids, we first have a physical state 
of matter, and second, we have to do with the chemistry 
of material in that physical state. It is a states not a 
kind, and an effect, not a cause. ^ 

We must not generalize, but define. Every phe¬ 
nomenon is not explained from a standpoint of colloid 
chemistry. What is the colloidal state? It is physically 
heterogeneous. Ostwald says: ’Tt is the chemistry of 
neglected dimensions.” Another writer calls it ’’disper¬ 
sion chemistry” and another ’’the mathematics of chem¬ 
istry.” It is necessary, then, to have dispersion of one 
matter in another. 

There are limits as to the size of the particles. The 
lower limits consist of mechanical mixtures with par¬ 
ticles say 1 14 . in diameter. The higher limits are mole¬ 


cular dispersions with the particles 0.1 ^ in diameter. 
The great field between these two limits contains par¬ 
ticles,(said to be.in.colloidal state. < u. .4 

Emulsoids and Suspensoids 

It is a state of matter, then, where one material is 
dispersed in another and this substance has the prop¬ 
erty of greater subdivision the nearer it approaches 
the mechanical solid and vice versa. It also possesses 
the property of great total surface of particles. We 
are not concerned as to why these matters disperse one 
witKin the other,* but with the fact that they do dis- 
per/se. If the particjes are large they are called suspen¬ 
soids'and [f smaller or approaching the upper limits 
fiiey tare called emulsoids. Emulsions may be either 
emulsoids or suspensoids. 

'. ''Dispersion in Non-Aqueous Solutions 

The literature deals largely with the dispersion of 
solids in aqueous liquids. The experience of the writer 
has been along lines of dispersions of solids or pigments 
in non-aqueous solutions like oils. We use certain 
things in the art because they have a definite physical 
state which is very often of greater importance than 
their chemical composition. Oils and varnishes, there¬ 
fore, offer an excellent opportunity for the study of 
colloids. 

Take for example oxidized linseed oil which is made a 
solid by heating or blowing air through the solution, or 
if it does not become solid it is at least very viscous. 
As these splids form, particle-surface increases. In sus¬ 
pensoids there is not much change in the viscosity of 
the solution but emulsoids will increase materially to¬ 
ward the solid state. There are many phases in these 
hiixtures which depend upon the material and the dis¬ 
persion medium. 

This *dispersion occurs without chemical action due 
to certain degrees of surface tension. The degree of 
dispersion depends on certain surface energy which 
causes the breaking up of the particles. This is partic¬ 
ularly proven by placing pigments in oil. Certain liq¬ 
uids such as oils ar 6 of colloidal nature in thSlnsSlves, 
and therefore* tend to dispei*se the added solids more 
easily. Sopie of these colloidal liquids are in them¬ 
selves of high viscosity. 

Distinguishing Colloidal and Molecular Solutions 

The application is found in the manufacture of oil 
cloth, where the solution is built up to a certain amount 
to get the rigid or solid material. The colloidal solu¬ 
tion may be distinguished from molecular solutions by 
an observation of the action during this building up 
where viscosity is plotted against temperature. Mole¬ 
cular solutions show a straight line while colloidal solu¬ 
tions show a curve. There may even be a definite break 
in the curve were change occurs from the molecular to 
the colloidal state. 

r. Solids may be dissolved in solids to get either colloidal 
or molecular solutions. Redins, gums, etc., are colloids 
themselves, and when mixed, may become elfher mole¬ 
cular or colloidal solutions in the fluid dispersion med¬ 
iums. There are three different ways this works out 
with solids. Where the colloidal solid is soluble in the 
dispersion medium, molecular solution is formed, as 
when gums are dissolved in benzol or 'analogous com¬ 
pounds. If the solid disperses in the medium iviihout 
breaking up we have the second state. Many gums do 
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this as a class in turpentine for dispersion medium, as What Can Be Done With It? • 

the solid colloid is added. ^ corporation, recently oi;gaDjised to take over one 

The third class is Where adsoiriftiod'takes place to a of the large government powder plants for the purpose 


certain limit, at which point the solid separates out 
from the solution. Shellac in alcohol is an illustration. 
If 6 lb. of shellac is dissolved in 1 gal. of alcohol, a 
viscous stable solution is formed. If more alcohol is 
added, for instance with a ratio of 6 lb. of shellac to 1 
gal. of alcohol, a slight separation takes place and this 
will continue as more is added until all the shellac would 
separate out. Certain polymerides and varnishes act 
in a similar manner. This third condition, then,*i|i a 
form of adsorption in which the» solid is dissolving the 
liquid instead of the reverse. In practice this applies 
to many varnishes and protective coatings, add is of 
great importance in paint mixing. 

Paints and Enamels 

Colloidal oils may cause a very fine dispersion with 
zinc oxide, barytes, magnesium silicate, etc. Where a 
high colloidal viscosity is reached, a range of dispersion 
may be secured with zinc oxide in oil from 15 to 95 per 
cent, depending on the oil used. In the manufacture 
of body paints and fine enamels the dispersion must be 
very fine to secure proper smoothness on application. 

In experiments with china clay, whiting, barytes, and 
silica as a class with a medium viscous oil, china clay 
was found to give a plastic paste, while with silica a 
viscous paste and liquid like molasses were obtained. 
This is caused entirely by a different degree of disper¬ 
sion of materials. Solutions in rubber operate in the 
same manner as with oil. Hardness and elasticity are 
determined by the amount of dispersion. 

We can, therefore, by a study of the viscosity, of 
liquids and dispersion, find many things of practical 
importance. The practical laboratory tests •for deter¬ 
mining the colloidal condition or extent of viscosity due 
to colloidal condition may be determined by testing* 
with adsorption of a certain strength of caustic soda. 
The word ''absorption” is very much abuseA 'in this 
connection. Absorption is applied to any kind of tak¬ 
ing of material or liquid, as in the case of water in a 
sponge, while adsorption is a form cff absorption like 
the taking up on the surface of the particles, as in a gel. 

Chemists Studying Uses of Wool Waste 

The Bureau of Chemistry, United States Department 
of Agriculture, has been carrying on experiments to 
determine profitable uses for the grease and other sub¬ 
stances found in the scpuring of wool. 

Chemical analysis of a large number of samples of all 
grades and kinds of unscoured wool show" that the per¬ 
centage of grease varies widely even in the same grade 
or class, but is high in nearly all grades. In Ohio de¬ 
laine, a very greasy wool, the grease varies from 17.8 
per cent to 41.9 per cent This means that in every 
hundred pounds of unscoured wool containing the high¬ 
est percentage there is more than 41 lb. of grease. *The 
profitable utilization of such an item is well worth the 
serious attention of the wool-scouring industry. 

Tests of the suitability and adaptability of the grease 
to various uses, including leather dressing, waterproof¬ 
ing and manufacture of varnish and lanolin, are being 
made. There is a constant demand for lanolin for use 
in the manufacture of cosmetics and ointments. Mett- 
ods for the economical recovery of potash, soapgrease 
and fertilizer are also being developed. 


of selling the buildings and land in sections to new 
industries has found itself with several buildings of 
peculiar styles and construction |ipparently unsuited for 
peace time industrial purpose&l! Most of them, how¬ 
ever, have been converted and utilized, with the excep¬ 
tion of the building pictured herewith. The engineer¬ 
ing and sales departments have racked their brains for 
an idea of what use this building can be adapted to, or 
*whht industry could utilize it, but without result. 
It seems ideally built for a concentrating plant but the 
fact that no minerals except soft coal are to be found 



within several hupdred miles does not make this seem 
feasible. A shot manufacturer might be interested 
were this field not already overfull. The owners have 
appealed for an idea and the problem is presented to 
our readers. Suggestions may be addressed to the 
editor. 

There are five of these buildings in a row. The con¬ 
struction is frame with an elevator occupying the square 
offset. The dimensions are 40 x 40 x 80 ft. high to top 
of roof truss; to extreme top is 112 ft. The chute 
down in the foreground was to be used by the workmen 
as a fire escape, the building being used for blending 
gun powder. The interior is of tin construction. 

Say ^Tlajnmable,” Not ^Inflammable’’ 

• The National Safety Council, the National Fire Pro¬ 
tection Association and similar organizations have set 
out to discourage the use of the word "inflammable” 
and to encourage use of the word "flammable” instead. 
The reason for this .change is that the meaning of 
"inflammable” has so often been misinterpreted. Some 
persons have thought of the first two letters of this 
word as the prefix "in,'f meaning "not,” or "non-,” as 
in "inactive” (not active) or "incontrollable” (not con¬ 
trollable). "Flammable” is shorter, more definite and 
cannot be misunderstood. The negative of "flammable” 
is "non-flammable.” 
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Legal Notes 


By WEl“fMNGTON GUSTIN 

Correspondence and Telegrams Held to Constitute a 
Valid Contract 

How mass of correspondence, telegrams and such 
may, tofifether, constitute an airreemcnt or contract is* 
shown in the suit of the National Smeltinp: Corporation 
airainst Cutler Bros, and the Superior Metal Co. Action 
was brouprht to recover damages for breach of an 
alleged contract to .sell and deliver to the smelting com¬ 
pany, within a reasonable time, 25 long tons of Chines^ 
No. 1 tin, minimum 99 per cent pure, at 82c. per pound 
c.i.f. Pacific Coast. It appears that prior to the time 
of delivery defendants gave notice that they would not 
fulfill their agreement, but would repudiate it, where¬ 
upon plaintiff was obliged to buy the tin in the open 
market and pay 91c. per pound. The case was discon¬ 
tinued as to the Superior Metal Co. upon the showing 
that it was only a broker in the transaction. 

There were various letters and telegrams passed 
between the parties, beginning with the telegraphic 
offer of the Superior Metal Co., of New York, to Emar 
Goldberg, at San Francisco, on April 6, 1918, advising 
him that a firm bid would probably secure “25 Chinese” 
on steamship Canada, reported to have sailed on March 
26 from the Far East, at 82c. per pound on the Pacific 
Coast. Goldberg replied that his party thought the 
price was high, but would accept confirmation at 82, and 
asked the broker to to" to secure a price of 81 ffnd wire 
confirmation to National Smelting Co., San Francisco, 

• which he said was “O.K.” On ApHl 8 the broker tel¬ 
egraphed the National Smelting Co., confirming the 
purcha.se for it of/‘25 Chinese tin.” as per telegram of 
April 6, at 82c., sellers Cutler Bros., and said, as its 
name was unknown in New York, it was requested to 
telegraph references. The smelting company did this, 
referring to the First National Bank in San Francisco. 
This was further confirmed by letter dated April 8. 
Now, on the same day, the broker (Superior Metal Co.l 
telegraphed the .smelting company, asking it to have the 
bank telegraph a guarantee of payment on presentation 
of documents on arrival of the tin at the Pacific Coast, 
as it bad no rating, and Cutler Bros, were becoming 
impatient, as they could sell the tin in New York at 86c. 

More Letters and Telegrams 

In the meantime the smeUing company had written 
the broker confirming its telegram, giving its bank ref¬ 
erences and further confirming its purchase of the tin. 
On April 9, it .sent the broker a telegram saying it was 
prepared to take care of the draft on arrival of the tin.' 
Goldberg also telegraphed the broker that Cutler Bros, 
would be held to the contract if the tin was not deliv¬ 
ered. 'fhe broker prepared contracts and sent them for 
acceptance of the smelting company.* These were 
accepted and returned, but were never signed by Cutler 
Bros. On April 12, Cutler Bros, wired the First 
National Bank of San Francisco, asking if it would 
guarantee to pay their draft for twenty-five tons of 
Chinese tin sold National Smelting Co. On the same 
day Cutler Bros, wrote the broker, quoting this telegram, 
saying that unless they received answer from the bank 


that day, they would not sign the contract prepared 
by it, but would return such contract and consider same 
cancelled. The bank replied on April 13, accepting the 
order for payment of the draft, saying guaranty was 
unnecessary. 

On Api*il 17, the bank sent a telegram to Cutler Bros., 
advising them that the bank had opened a credit in 
their favor for $50,Qp0 for the account of the smelting 
.company to cover drafts as shown by the bills of lading 
attached, calling for the tin. On April 18, Cutler Bros, 
iwired'the bank that they would not accept the guaranty 
at,.tYiat time. In the meantime, the smelting company 
had telegraphed the broker (on April 16) that the bank 
guarantee wks no part of the contract, but, to avoid 
troublel^ it had gotten guarantee. 

.VAiiu Contract Established, Says Court 

The series of telegrams and letters was held by the 
trial court Aot to constitute a contract valid and exist¬ 
ing between the parties, but the Supreme Court of New 
York, Appellate Division, thought otherwise, and 
reversed judgment of the lower court. It said all the 
necessary elements of a valid contract appear to have 
been understood to be present by the parties, and noth¬ 
ing was left to any future agreement. Cutler Bros, did 
not claim that the written contract, drawn up by the 
broker metal company, did not contain all the elements 
of a contract as agreed upon by the parties in con¬ 
formity with the telegrams, and the refusal to carry out 
the contract by Cutler Bros, was due solely to the failure 
to furni.sh them with a bank guarantee, said the court. 

When a valid and binding contract had been made 
between the parties, neither had the right to impose 
otlrcr conditions. The additional condition for a guaran¬ 
tee (and not a reference) was made by the sellers, 
Cutfer BrDs., apparently in the hope, says the court, 
that it might furnish a pretext to break the contract, 
a.s they desired to obtain a higher price for the tin on 
a rising,market. They insisted on an immediate reply 
and claimed ^ame came too late, though the buyer 
was under no obligation to do anything furthej;, l^t 
yielded in its desire to receive the tin it had bought in 
good faith. 


Delivery Delay Excused by Mandatory Order from 
Government Where Contract So Stipulates 
The Supreme Court of .New York, in Appellate Term, 
has ruled, on a case appealed to it, that the seller, 
having taken an order “subject to war hazards and to 
delays due to Government action over which the seller 
has no control,” was not required to make delivery of 
the products within the time specified in the contract of 
purchase, where he was unable to do so because of a 
mandatory order from the Government for a large por¬ 
tion of his June product. (180 N. Y. S., 447.) 

Where the seller brought an action to recover for 
buyer’s refusal to accept goods, and the buyers defended 
on the ground that the goods were not delivered within 
the time specified in the contract, it was a question 
of fact, to be determined from evidence, whether the 
buyers had by their conduct led the seller to believe that 
delivery within the contract time had been waived. 

Again, where the buyer’s conduct had led the seller 
to believe that delivery within contract 'period was 
waived, the seller would be entitled to a reasonable time 
notice of a new delivery date before being held in 
default. 





Jvly 14. 1980 


CHKMIOAL AND IUTAU.DBOICAL BNOINBBUNO 


61 


' Propertiesjand Constitution of Glues and Gelatines—II 

• -- — — — -- -- 

The Effect of Electrolytes Upon Degroe of Dispersion; snd the Strncture of Gelatine ‘Sols—Action on 
Viscosity Not Regnlai^Protein Ions—Thread*like Structure—^The Relation of 
Melting Point toVtacoslty of Jell Strength* • 

• By ROBERT H.,BOGUE, Ph.D. 


% 

T here is considerable evidence tending to indica1;e 
that viscosity is very greatly influenced by de¬ 
gree of dispersion, and many facts even suggest 
that many of the previously described factors” affdbting 
viscosity do so through the medium of producing a 
change in the degree of dispersion. • ^ * 

The relation between viscosity and degree of disper¬ 
sion does not, however, appear to be a simple one. 
Throughout the literature on the subject one finds the 
citations about equally divided between those who obtain 
a decrease in viscosity with a decrease in degree of dis¬ 
persion, and those who find the ratio to vary inversely. 
Wo. Ostwald” arrives at the conclusion that ”other con¬ 
ditions being constant, a dispersoid reaches its highest 
viscosity at a medium degree of dispersion,” but adds 
that ”the experimental verification of such a conclusion 
is a problem of the future.” Results obtained in the 
present investigation not only confirm this point of 
view but perhaps may furnish a part of the ”experi- 
mental verification” ^ired by Ostwald. • 

The structure of solntiona of the proteins has long 
been a rife subject for speculation, and some of the 
work described herein "Baa led to the presentation of 
modification of the net-structure theory. • 

■ 

The Effect of Electbolyte8 Upon the Degree 
OF Dispersion • 

In testing the effect of several electrolytes jell 
strength, it was found” that in nearly every instance the 
presence of the electrolytes decreased the jell strength, 
there being in some cases a preliminary flight increase. 
There may conceivably be three ultimate reasons for 
such a depression: 

The degree of dispersion may be increased. It is 
reasonable to assume Idiat a molectlarly dispersed system 
would be of more nearly a watery consistency and would 
not jell. 

The degree of dispersion may be decreased. We have 
direct proof that the jeU strength is considerably lowered 
and may even remain liquid, when the degree of dis¬ 
persion is so far decreased as to result in visible fioccu- 
lation. 

The protein molecules may have undergone hydrolysis. 
This point was tested by precipitating the protein of a 
glue, after it had been in contact with different salts 
for some time, in a 86 per cent saturated solution of 
magnesium sulphate. The per cent of nitrogen throwh 
4own in the precipitate was in each case greater than 
that of the control to which no salt was added, as is 
shown in Table XX. 

In the light of the information obtained from a large 
number of experiments on the magnesium sulphate pre- 

• X. see a im. Bm, voL SS. No. 1, p. 6, July 

'’^ 9 . U. 

'^Handbook qX Colloidsl CSiemtotry.*’ Itt Bd.. (1916), 
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cipitation of the proteins of glue,” it becomes permissible 
to conclude that the added salts do not produce any 
cision or hydrolysis of the ultimate protein molecules 
themselves. We conclude, therefore, that the lowering 
of the jell strength may be due either to an increase or 
a decrease in the degree of dispersion. 

Action on Viscosity Not Regular 

The effect of the added substances on viscosity” is not 
so regular as the effect on jell strength. We find these 
substances arrange themselves into four groups with 
respect to their action on viscosity 

Those which raise the viscosity constantly. 

Those which lower the ^scosify constantly. 

Those which raise the Viscosity to a maximum, beyond 
which they produce a drop. 

Those which have no appreciable effect. 

In studying the causes of this irregularity of action, 
we are especially aided by the third class, which produce 
first a rise followed by a decrease in viscosity. Sodium 
hydrate and acetic acid when added in regularly increas¬ 
ing amounts produce a noticeable increase in turbidity, 
a decided increase in viscosity and quite suddenly a 
sharp drop to a solution of water consistency. Very 
shortly after this drop begins visible fiocculation occurs, 
which is reasonable evidence that the process has been 
accompanied throughout by a continuing decrease in 
degree of dispersion. But as the degree of dispersion 
decreases beyond a certain optimum size, the direction 
of the viscosity curve changes. This shows, therefore, 
that both an increase and a decrease in viscosity may 


TABTI. X\ EKl^ECT OF ADDED SUBSPANCES ON HYDROLYSIS 
35 Pn (Vnt Satunted MffS 04 kce 1-4 HfS 04 
Pet f’ent 


of 

OluoHi ToUlN 

rontrol 57 9 

33 per cent MgCli 67 2 

33 per cent KT 65 5 

33 per cent CIIbCOOH 60 9 

33 per cent ohloml hydrnte 58 7 


Qlue Hs 

Tontrol 

33 per cent MfClf 

33 per cent elummum nlum., 

33 per cent c hrmne nlum. 

33 per cent formnlin 


Per Gent 
of 

ToUiN 
72 5 

74 I 

75 2 
75 I 
74 I 


accompany a continually decreasing degree of dispersion. 
It also shows that the degree of dispersion which is 
optimum for maximum viscosity is not the same as that 
which is optimum for maximum jell strength. 

If the attempt is made to explain the action of those 
substances which constantly raise or constantly lower 
the viscosity, it may be expressed in the aame terms. 
Magnesium chloride and chloral hydrate both increase 
the viscosity constantly. We may assume that the 
mechanism by which they do this is by decreasing the 
degree of dispersion. The reason why such high values 
are obtained with them in contrast to the much smaller 
maxima obtained by sodium hydrate and acetic acid is 
probably due to the great velocity of the change in the 


foe p 11 
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latter cases, which brings the viscosity past its maximum 
in a very brief interval of time, whereas with the former 
the change is gradual. 

In the case of the nearly regular decreases in viscos¬ 
ity obtained on adding sulphuric and phosphoric acids, 
there are indications' that they pass through a maximum 
point attained very, rapidly on the addition of only 
traces of the acids, &nd that further additions produce 
further decreases in dispersion, but at a rate compara¬ 
tively slow. Eventually, however, a visible separation 
of a flocculent precipitate occurs. 

The action of potassium iodide appears to be di^erept? 
In this case the solution resulting from its addition to a 
glue has a watery consistency, but does not, even on long 
standing, show any signs of precipitation. The solution 
becomes less turbid, it filters more readily, the “pro¬ 
tective'' action of the gelatine on preventing precipita¬ 
tion of insoluble salts becomes markedly less and, in 
general, it shows to a much greater degree than the 
control the properties of a molecularly dispersed system. 
It seems, therefore, reasonable to conclude that the .addi¬ 
tion of potassium iodide to a glue or gelatine results in 
an increased degree of dispersion, with the attendant 
decrease in both viscosity and jell strength. 

The last class of substances, e.g., those which have no 
appreciable effect on viscosity,, should, according to our 
argument, have no appreciable effect on'jell strength. 
This conforms with the results obtained. 


Structure of Gelatine Sols 

t 

As yet no attempt has been made to define the intra^ 
molecular mechanism by which a change in degree of 
dispersion is brought about, not to speculate upon the 
specific* structure which the colloidal aggregates are 
assumed to possess. Considerable evidence has been 
presented in the literature” intending to show the pres¬ 
ence of a net-structure in protein solutions. The pres¬ 
ence of such a structure would unquestionably reveal 
itself in producing a high viscosity, for a net structure 
would offer a considerable resistance to any force involv¬ 
ing the deformation of that structure, and viscosity, as 
it is usually determined, by pouring the liquid through 
a capillary tube, or by the rotation within it of a sus¬ 
pended disk, would involve such a deformation. This 
was shown by Garrett” who found that “the logarithmic 
decrement of a disk oscillating in a gelatine solution is 
not a constant, as it is in water or other homogeneous 
fluids, but, on the contrary, increases as a linear func¬ 
tion of the time. This was traced to adhesion between 
the disk and the protein; if the disk was taken out of the 
fluid and washed the initial value of the decrement was 
always the same." He assumed that proteins of the 
net structure adhered to the oscillating disk. 

The writer has shown” that mechanical agitation and 
preliminary heating also decrease the viscosity, and 
Garrett” found that in a solution of gelatine which had 
been boiled the logarithmic decrement of an oscillating 
disk did not increase with time, but remained constant. 
These all point to the fact that the net-structure may be 
more or less destroyed by mechanical agitation and heat, 
and conversely contribute toward the support of a theory 


VQarrett. Phil Mag., 6th Ser.. vol. 6 (1903). p. 874. Wo. Ost- 
wald, ''Handbook of Colloidal Chemlatry," Ist ed., (1916). Suther- 
'land. Proc: Jtoy. Boo. London, vol. 79B (1907), p. 180. Hardy. 
Am. /. Phyaiol, vol. 24 (1899), p. 168. 

'^Loc. cit, cited after Robertson “The Physical Chemistry of the 
Ins," 1st ed. (1918), p. 827. 


^otel 


’•See p. 6. 
»Loe. oit. 


of an extraordinary structure of some kind in the solu¬ 
tions of gelatine. 

But as we are especially concerned here with the 
relations between viscosity and degree of dispersion, the 
questions should be considered: What is the internal 
mechanism by which a change in degree of dispersion, 
and^consequently of viscosity, is brought about? How is 
one to regard a change in degree of dispersion when 
applied to a moler^ular net-structure? And if such a 
structure does not satisfy the conditions, what modifica¬ 
tions to the theory are necessary? 

^ J: van Bemmelen” has said: “The formation of flakes 
.which are precipitated in a liquid is dependent on a 
change in the surf&ce tension of the liquid membranes 
isurroundihg the colloid particles, of such type that these 
membranes between the particles are tom at some point, 
thus permitting the particles to form aggregates." And 
Wq. Ostwald” states that “the relation of positive to 
negative surface tension between the disperse phase and 
dispersion medium determines the degree of dispersion." 
It has been shown by W. Frei” that gelatine diminishes 
the surface tension of water; that the surface tension 
of a gelatine solution is increased by the addition of 
small quantities of alkali, and diminished by the addi¬ 
tion of small quantities of acid; and that the addition 
of the anions SO,, Cl and NO. and the cations Na, K, 
Mg and Ca increase the surface tension of a neutral 
gelatin solution in the order given. J. Loeb" has, how¬ 
ever, recently shown that all such determinations are 
valueless unless performed either directly at the iso¬ 
electric point (for gelatin 2 X 10‘*N) or at an exactly 
determined hydrogen ion concentration above or below 
this point," and in the absence of an excess of electrolyte. 


Protein Ions 


, These investigations establish beyond any doubt the 
correlation between degree of dispersion and surface 
tension, but it has also been shown by many workers" 
that acids and bases combine with the proteins result¬ 
ing, ir. the formation of protein ions. The older belief 
was that these were formed only by the combination 
of the end -NH, and -COOH groups of the polyptptide 
chains, but ap abundance of evidence has been brought 
to bear against this view, to the end that the -CONH- 
groups within the molecule are to a preponderant degree 
responsible for such combination. And not only acids 
and bases, but also neutral salts have been shown" to 
contribute to the formation of protein ions. 

We are therefore led to the conclusion that the addi¬ 
tion of electrolytes to a gelatin solution may, and usu^ 
ally does, residt in the formation of protein ions, and 
that the electrical condition resulting within the solu¬ 
tion from this ionization produces a ehamge in the rela¬ 
tion of positive to negative surf ewe tension between the 
disperce phase and the dispersion medium, and that 
this change, in turn, affects directly the degree of dis¬ 
persion of the disperce phase, or gelatin molecules. 

The alteration of the degree of dispersion reveals itself 
% _ 

•’"Die AbBorptlon" Gesammelte AbhandL, Dresden (1910), a 
22. cited after Ostwald, op. oit., p. 88. 


“Op. cit, p. 181. 

“"Zur Theorle der Haemolyae," Dias., Zurldh (1907). 

>•/. Gen. Phpaiol, vol 1 (1918-19), pp. 89, 887. 868, 488, 689. 

“The determinations upon which this discussion is based were 
performed at the “neutral point," as determined by litmus (H* 
Ion concentration = O.Oil). 

“Blasol and Matula, Bioohem, voL 68 (1914), p. 417. Pauli 
and Hlrschfeld, idem, voL 68 (1914). p. 846. Robertson, op. olt., 
p. 20. Loeb, J.. loo. oit., pp. 488, 669. 

••Pfelirer and van ModelSkl, E. pApsisli Cfhsm,, voL 81 (1918), 
239; and vol. 86 (1918), p. 1. Lom, J.; loo. mL 
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then in a change in the physical prapertiee^ ffa melting 
pointy viecoeity, and jell strength. 

In the light of this rather broad generalization we 
may speculate upon the probable structure of the colloid 
aggregates of the protein molecules. There seem to be 
some difficulties in the net-structure conception. If the 
molecules are considered as forming only the intersec¬ 
tions of this hypothetical **net,** and the ^'connecting 
threads” being merely lines of force js^hich tend to bring 
the molecules together, touching each other at certain 
points, with perhaps a thin film of the dispersion medium 
between, then, according to W. N. and W. L. Brag|r,*” 
the conditions would be met for the formation of a cxys- 
talline structure. But no such homogeneously* built 
product results. Again, if the molecules be •represented 
as forming both the intersection points and also the 
connecting threads of the '*net,” one is put to some 
trouble to visualize the phenomena attending arf alj;bra- 
tion in degree of dispersion. If a decrease in degr^ of 
dispersion is conceived of as a coalescence, then where¬ 
fore should the process become discontinuous with the 
formation of flakes? If the process consists only of 
-aggregation, then the surface tension phenomena, com¬ 
ing into play, would eventually result in a separation of 
the dispersion medium from the. disperse phase, leaving 
the system composed of two liquid phases, or a solid 
and liquid phase, with a clear line of demarcation be¬ 
tween, The occurrence of syneresis with solid jells is 
of course well known, but it is not known to generally 
occur in the liquid sols. 

Thread-like Structure 

But, as has already been pointed out, there is an 
abundance of evidence pointing toward some kind of an 
extraordinary structure in protein solutions, so th%t 
we are not permitted to regard them as consisting of 
discrete particles, of the same nature as true folutions. 
It seems altogether probable to the writer that the dis¬ 
parities between the behavior of protein solution^ and 
the proposed theories of structure may be to a great 
extent harmonized by conceiving the colloid agSrregate 
as of a thread-like, or streptococcal^ structure. The latter 
similus* seems especially to give a clear picture of the 
situation. The protein molecules may be regarded as 
the individual cocci, the colloid aggregate as the strep¬ 
tococcic thread. An alteration in the degree of dispersion 
could now easily be interpreted as consisting of a change 
in the length of these threads, many uniting to form 
one, or one breaking into several. If the force tending 
to unite them were great, cohesiveness** might also be¬ 
come a factor, and as the surface energies l^tween the 
solute and solvent becomes less,** a flocculent precipitate 
may result. Indeed Bordet” and Arkwright** both have 
pointed out that acid agglutination of bacteria belongs 
to the same class of reactions as the coagulation by 
hydrogen ions, or electrolytes, of amproteric colloids. 
The behavior of the proteins which led to the belief of 
the existence of a net-structure in their solutions may 
be explained with equal ease by the streptococcic stnic- 
ture hypothesis, while, in the congealed state, the maze 
of intermingled threads would readily account for an 
apparent net-structure. A deformation of this thread- 
structure would reveal itself similarly in producing an 

***X-Raya and Cryital Structure.*' London, 1916. 

**Wood and Hardy, Proc, Roy, Soc, London, vol. 81B (1909), 

Pi. S8. 

■Wee W. Ostwald, op. cie., p. 88. 

"Ceat Bofef., voL 64 (1910), p. 160. 

«E. ImmsM/Rat., voL 88 (1914), p. 898. 


abnormally high viscosity, and Garrett’s** findings that 
the logarithmetic decrement of a disk oscillating in a» 
gelatine solution was not a constant would be explained 
by an entirely similar manner. 

The conception of ionization is especially benefited 
by the thread-structure conceptioiC Robertson*' has 
pointed our a serious inconsistent in the net-structure 
theory. He recalls that the visedbity is said to be due 
to a net-structure, and that it is also attributable, 

• primarily, to the protein ions. This also conforms 
precisely to the findings of Loeb.** Therefore, the 
f net-structure within the protein solution must be 
Suilf up of protein ions. But, he goes on to say, "such 
a conclusion is totally out of harmony with the prevail¬ 
ing view that ions, in solutions of electrolytes, are 
mutually independent and physically discrete bodies, and 
would appear to invite a distinction between the mode of 
ionization of ordinary electrolytes and that of protein 
salts.” But if we regard a neutral "streptococcic thread” 
of protein molecules as capable, by a chemical reaction, 
of forming a protein salt, and this salt, in turn, of 
ionization, the identity of the "streptococcic thread” 
need not be lost, and it is still an independent and physi¬ 
cally discrete body, capable of developing osmotic pres¬ 
sure; of conducting the electric current, and, in general,* 
of carrying out the reactions associated iidth ions in 
electrolytes. • 

It should be added that these threads need not be 
considered as of great length, except in special cases. 
A small number of such molecules or ions combined in 
this mannei^is sufficient to account for the experimental 
facts. It is of especial interest to note that Loeb,** in 
accounting for the ratio of 1: 3 in the osmotic pressure 
of cafeium gelatinate and sodium gelatinate states, "It 
is m reality only necessary to assume the existence of 
compounds of the form Ca (gelatin)^ the two anions 
of which form one aggregate of two gelatin anions, and 
to assume further that two, three or more such aggre- 
*gates of two gelatin anions join to form larger aggre-* 
gates of four, six, or eight gelatin anions, every one of 
which keeps its original charge. This would account for 
all the phenomena observed.” Bayliss** offered a some¬ 
what similar explanation in accounting for abnormal 
osmotic pressures with respect to the electric dissocia¬ 
tion of solutions of Congo red, namely, "the possibility 
of aggregated simple ions carrying the sum of the 
charges of their components.” 

It is well known, however, that the viscosity of gela¬ 
tin solutions increases by standing at low temperatures, 
and, from our knowledge that heating breaks up what¬ 
ever structure exists, it seems reasonable to expect that 
this protracted standing at low temperatures may pro¬ 
duce the opposite effect, and produce exceptionally long 
threads, which formation, in turn, is revealed by the 
high viscosities obtained. 

In the light of these reflections it seems reasonable, 
therefore, to conclude that a modification of the net- 
structure theory, to the end that the colloid aggregates 
of protein molecules be considered as united into a 
“streptococcic thread,” accounts somewhat ^more ade¬ 
quately than the older, theories for the several phe¬ 
nomena attendant upon* ionization, changes in surface 
tension, degree of dispersion, viscosity, etc. 

•Loc. cit. 

“Op. cit, p. 825. 

"Loc, cit 

"Loe. cit, vol. 1 (1919). p. 496. 

**Proc. Roy, Soc, London, Series B. vol. 84 (1911), p. 258. 
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To summarize upon the effect of electrolytes on degree 
of dispersion; and the structure of gelatine sols, it has 
been shown that: 

Glues in general are at their optimum degree of dis¬ 
persion for maximum jell strength. 

Glues are below ihctir optimum degree of dispersion 
for maximum viscosity. 

Whenever a substanbe is added to a glue which pro¬ 
duces a decrease in the degree of dispersion, this change 
is accompanied by an increase in viscosity until a certain 
optimum size of molecule has been reached, beyond 
which point the viscosity falls rapidly. 

Wlienever a substance is added to a glue which pro¬ 
duces an increase in the degree of dispersion, this 
change is accomplished by a decrease in viscosity. 

Electrolytes in general produce a decrease in the 
degree of dispersion: The hydrogen ion acts very rapr 
idly, the hydroxyl ion acts more slowly, and salts in 
general act slowly. 



FIG. 11. THE RBLATION OP NORMAL VISCOSITY TO 
MET.TING POINT 

Some salts, e.g., potassium iodide, may produce an 
increase in the degree of dispersion. 

The internal mechanism by which these changes are 
brought about in the solution is shown to involve ioniza¬ 
tion of the protein, an alteration in surface tension, and 
a change in degree of dispersion. 

Inconsistencies in the net-structure theory are pointed 
out, and a modification in favor of a ‘‘streptococcic struc¬ 
ture” is proposed. 

Many methods have been suggested for the determi¬ 
nation of the melting point of viscous substances, but 
few of these appear to have any value in their applica¬ 
tion to glues and gelatines. Indeed, the change from a 
firm solid through varying degrees of hydration and 
phases of viscid semi-mobility to a true colloidal solution 
are so gradual and uniform that it becomes difficult to 
apply the term melting point at all, even theoretically. 
In the present paper an attempt is made to establish a 
sSatisfactory method for the measurement of relative 
melting points of glues and gelatines, and to determine 
the relation which exists between this value and the 
jell strength and viscosity in these substances. 


If one may assume as a measure of melting point that 
degree of viscidity at which a glue will no longer flow 
through the narrow orifice of a viscosimeter tube, then 
it becomes an easy matter by taking a series of viscosity 
readings at decreasing temperatures to plot the point 
at which the rate of flow would be zero. For compara¬ 
tive purposes, however, it should suffice only to plot the 
values actually obtained and note the relative rates at 
which the curves tgnd to approach the vertical (time 
. of flow infinity). Thus, if the curve of one glue 
tends to approach the vertical more rapidly than an- 
t other, as both are reduced through equal intervals of 
temperature, then the former has the higher melting 
poiirt.» '• 

rWorking bn this principle, two series of glues were 
selected, those within each series being of the same 
jell strength but of different normal viscosity. These 
w*erS;exkmined for viscosity at 6 deg. temperature inter- 
, vals between 70 and 16 deg. G. 

Relation of Viscosity to Melting Point 

The data obtained, when plotted, show unmistakably 
that the higher the normal viscosity (at 60 deg. G.) of 
a glue, the more rapidly does it approach the vertical 
(infinite slowness of flow) with reduction in temperar 
ture, which means in the terms of our experiment that 
the melting point varies directly as the viscosity, or that 
the viscosity is a function of the melting point. 


TABLE XXI RELATION OF VISCOSITY TO MELTING POINT 
Concentration. 30 ic. glue to 180 g. total weight 


tnperaturc 

1 

45.8 

- ^^inule H,- 

47.4 

7 

52.0 

*-Grade B, 

8 

42.6 

ii' 

46.4 

65 

45.4 

48.0 

52.6 

43.0 

47.8 

60 

45.8 

48.8 

53.8 

43.2 

47.8 

55 

46.6 

49.4 

54.8 

43.8 

49.0 

50 • 

47.4 

50.6 

56.8 

44.0 

49.6 

45 

48.0 

52.0 

59.0 

44.8 

51.0 


49.6 

54.4 

61.8 

45.2 

52.8 

35 • 

50 8 

56.8 

66.6 

46.0 

55.4 

30 

54 0 

63.0 

79.8 

47.6 

59.8 

21. 

65.2 

139.6 

Set 

55.2 

85.4 

20 

140.0 

Set 


70.0 

Set 

15 

Set 



Set 



s. 


Graphical 'representetions of the above are shpwn in 
Fig. 11. 

In order to determine if the jell strength was also 
related in amy way to the melting point, another series 
consisting of five glues of uniform normal viscosity but 
varying jell strength was run in the same manner as 
above. If the melting point was concerned only with 
the viscosity at 60 de^. G. and not with jell strength, 
then the viscosity runs should remain practically con¬ 
stant throughout the changes in temperature and set at 
the same temperature. 

The data obtained show that from 70 deg. to 86 deg. 
the viscosity remained practically constant throughout 
the series. At 80 deg., there began to be some diver¬ 
gence, which at 26 deg. became very pronounced, the 
glues varying in their viscosities at this temperature as 
their jell strength. At 20 deg. all were too thick to 
rur except the glue with the lowest jell strength. 

Jell Strength 

It seems, therefore, that the jell strength is also a 
function of the melting point, but it should be pointed 
out that the variation due to differences in jell strength 
at a. uniform normal viscosity are not so great as the 
variations due to differences in viscosity at a uniform 
jell strength. 

A method described by A. Wayne Glark and Louis 






Jvly 14 , 192a 


9HEMICAL AND METALLUBGIGAL ENGINEERING 


66 


Du Bois” has as its object the determination of jelly 
value’* in terms of the minimum percentage of glue or 
gelatine which will remain in solid phase when, after 
putting into solution and cooling to well below 10 deg. G., 
it is brought gradually up to 10 deg. G. This appeared 
to be more of a determination of melting point than of 
any other physical constant, and so was tried out* in an 
attempt to corroborate the above conclusions. 


TABLE XXII. EFFECT OF JKT.L STRENGTH ON MELTING POINT 
Concentration, 30 g. glue to 180 g. total weight 

Number. 1 2 3 4 *5 

Jell Strencth. * 


Jell Stnsneth, 
Dm. C. 

63 

64 

60 

68 

• 

• • 70 

70 

45.8 

45.0 

45.2 

« 2 

• 45.2 

'60 

46.0 

45.6 

46.2 

46.8 

96 2 

50 

47.8 

47.4 

48.0 

48 0 

• 48.0 

45 

48.8 

48.4 

49.2 

49 0 

49.0 

40 

50.4 

49.8 

50.8 

50.6 

50.2 

35 

52.4 

51.4 

42.8 

53.0 

. 52.6 

30 

56.0 

56.8 

58.4 

61.0 

• ^58.6 

25 

64 8 

71.0 

72.8 

92.2 

* 96.6 

20 

105.4 

Wi't. 

.Sot 

Set 

• 

Sot 
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FIG. 12. THE EFFECT OF TEMPERATURE UPON THE 
VISCOSITY OF HIDE GLUES 


Three sets were run by this method: 1—the standard 
glues of Grades H,, and H,; 2—three glues which 

were of uniform jell strength but varying viscosities; 



8—five glues which were of uniform viscosity and vary¬ 
ing jell strength. 

The results show the *’per cent jelly value” to vary 


inversely with the jell strength in the standard grades, 
but in the glues of uniform jell strength and varying* 
viscosity there was also a uniform variation, the glue 
with the highest viscosity remaining solid with the 
lowest percentage of glue. Th€^ ghies of uniform vis¬ 
cosity and varying jell strength afso varied, the ”per 
cent jelly value" being in in^rse ratio to the jell 
strength. 

These results are in every way identical to those 
obtained by the first method described, and lend addi¬ 
tional evidence to the conclusions derived frcmi that 
•seteif experiments. 

Another method described by G. Frank Sammet"* has 
as its object the determination of jell strength by the 
direct observation of the comparative melting points 
of the granulated glues. These are soaked in cold water 
for 1 min., then small amounts placed near the end of 
a brass strip and the tip of the latter held in water at 
40 deg. C. The comparative melting points are noted 
by observing the order in which the glues melt under 
these conditions. In order to obtain further confirma¬ 
tion of our conclusions, this method was tried out. The 
same three series of glues were used as in the previous 
experiment. The standard grades melted regularly iir 
order of their grade, beginning with the lowest. The 
glues of equal jell strength and varying viscosities also 
varied, and regularly, the glues melting in the order 
of increasing viscosities. But among those glues of 
equal normal viscosities and varying jell strength, no 
regular variation could be noted by the method de¬ 
scribed. Flakes of each glue were then allowed to soak 
over nigibt in water at 10 deg. G., and small portions 
of the resulting jell treated as described.^ The same 
results were obtained as before. A jelly was then made 
in'l to 6 solution and portions of this treated as de- 
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FIG 13. THE EFFECT OF TEMPERATURE UPON THE 
V18COSI'](Y OF BONE GLUES 

scribed. This time the melting point varied regularly 
in order of increasing jell strength, but this variation 
was very slight. The reason of failure to obtain a uni¬ 
form variation in the first two trials was probably due 
to differences in the thickness and hardness of the par- 
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.tides and the ease of hydration. No. 4, which melted 
first, was very thin cut and produced a clear transparent 
jelly. The others were more firm and opaque. 

The final results on this set of experiments are entirely 
analogous to those il^btoined by the other methods. 


TABLE XXIV. 


standard 

giadoa 


Uniform Joll 
atKngth, 
varymc 
viacooity 


RELATION OF JET.L STKENOTH AND VISCOSITY TO 
MKLTINO POINT 

Order of 

Grade Jell Viac. Melting 

2 H, 54.0 4th 

3 H, 50.8 3rd 

4 H 4 49.4 2nd 

5 H. 48.0 lat , 


8 

9 

10 

II 

"• 

1 * 

68 

70 

70 

70 

43.2 

45.8 

47.0 

48.0 

lat' 

2 nd 

3nl 

4ih 



1 

H. 

63 

46.2 

Grauu- 

latMl 

2 nd 

Cold 

Water Jell 
' 2 nd 

1-5 

Jelly 

let 

2 

h;+ 

64 

45.8 

4th 

4th 

2 nd 

3 

h! 

66 

46.0 

3rd 

3rd 

3rd 

4 

h;+ 

68 

45.8 

lat 

lat 

4th 

. 5 

H. 

70 

46.2 

Sth 

5th 

Sth 


^ ' Viscosity and Temperature « 

In order to ascertain if the viscosity increased pro¬ 
portionately to the decrease in temperature for all glues, 
all grades of both hide and bone glues were measured 
for viscosity at temperatures from 160 to deg. F. in 
the MacMichael viscosimeter.^ 

An examination of these results, shown in Jable 
XXV, and. Expressed graphically in Figs. 12 and j.3, 
reveals that in the bone glues the viscosity varies regu¬ 
larly from the highest to the lowest grade at every tem- 
. perature. In other words, the viscosities are all normal. 
In the hide glues, however, there is one exception to 
ihis, e.g., glue H, is of abnormally low viscosity, lower 
at most temperatures than glue H., which it should 
normally exceed. It will be seen, however, that as the 
temperature of setting, or melting point, is approached, 
e.g., at 86 deg. and below, the viscosity of glue is 
greater than that of glue H., which is what one would 
expect if jell strength is a function of melting point, as 
seems to be the evidence of the previous experiments. 
In all other cases in this series the viscosities are normal 
at all temperatures. 


table XXV. VISCOSITIES OF STANDARD GLUES AT VARYING 
TEMPERATURES (MaoMICIIAEL VISCOSIMETER USI':D) 


Tempera¬ 
ture Deg. r. 

H, 

H. 

-Hide 

H, 

Gluea 

H, 

H. 

H. 

B. 

B. 

Bone 

B. 

Gli 

B, 

tea— 

B. 

B. 

B. 

ISO 

50 

44 

29 

29 

26 

25 

29 

28 

26 

21 

16 

12 

7 

140 

59 

49 

33 

33 

30 

28 

33 

32 

29 

23 

18 

13 

8 

130 

70 

57 

37 

39 

34 

30 

38 

35 

32 

25 

20 

14 

9 

120 

86 

68 

42 

44 

39 

36 

43 

40 

37 

29 

22 

16 

9 

110 

100 

79 

48 

52 

45 

42 

51 

47 

43 

32 

25 

18 

10 

105 

116 

89 

52 

57 

50 

45 

56 

52 

48 

34 

26 

19 

II 

100 

138 

103 

59 

64 

57 

50 

64 

57 

54 

37 

29 

20 

'll 

95 

188 

130 

70 

75 

68 

58 

80 

69 

63 

42 

31 

21 

•If 

90 

210 

100 

100 

93 

75 

107 

91 

79 

51 

36 

24 

13 

88 



120 

122 

112 

85 

133 

104 

92 

56 

38 


., 

86 



162 

155 

143 

100 

165 

124 

102 





85 



205 

185 

165 

no 

186 

136 

113 

65 

42 

27 

15 

83 


... 



... 


165 

138 

77 

49 

30 

16 


Many further runs were made of sets having uniform 
jell strengths and varying viscosities, and of sets having 
uniform normal viscosities and varying jell strengths, 
but as these all point to the same conclusions and only 


^*The vLBCosity 1 b here meaaured directly In decrees of ansrular 
deSection, and Ib produced by the torque exerted upon a Bteel 
wire Bupportins a disk suspended in the rotating liquid. See 
kJJKehel. J. Ink. Enp. Chem., voL 12'(1920), p. 282. 


corroborate data already obtained they will not be 
tabulated. 

From these several experiments it seems pertinent 
to draw the following conclusions upon the relation of 
melting point to viscosity and jell strength: 

If tjie jell strength remain constant, the viscosity will 
vary as the melting point. 

If the normal viscosity be constant, the jell strength 
. will vary as the melting point. 

In normal glues wherein the viscosity varies as the jell 
< strenGth, the so-called ''grade,** which is nearly always 
bfised primarily upon jell strength, will of course vary 
as the cnelting point, <3ut in many glues wherein the vis- 
cq^ity is abnormal to the jell strength the melting point 
will represent the resultant of those factors which con¬ 
trol the viscosity and jell strength, and a "grade" based 
upoA melting point methods would in such cases pre¬ 
sumably represent a closer approximation of the true 
value of the glue than is usually obtained by the pres¬ 
ent methods." 

Inasmuch as it has been shown herein that jdl 
strength and viscosity are both functions of the melting 
point," it is suggested that melting point methods be 
substituted for the customary examinations of jell 
strength and viscosity in the grading of glues. 

As it has further been shown that a measurement of 
the viscosity at low temperatures'* is in effect a measure* 
ment of melting point, it is suggested that this method 
be used, and the MacMichael viscosimeter is recom¬ 
mended as an instrument by which such measurements 
may be carried out with the greatest degree of speed 
and accuracy. Such a procedure will also eliminate the 
necessity of maintaining a set of standard.grade glues 
in, the laboratory, as the instrument may be standardized 
against* any common viscid substance." There is thus 
obtained n decided saving in time, space and labor, a 
better control of conditions, greater accuracy, and a 
' truer^ evaluation of product than by the use of the old 

and time-honored methods. 

, <• 

(Part III, .on The Relations Between Physical Proth 
ertics and Chemical Constitution, and The InfluertceL of 
Size of Molecule Upon Physical Constants, wiU be 
printed in a subsequent issue.) 

# _ 

Use of Sulphur Dioxide in Candy Prohibited 
in Pennsylyania 

Chocolate-covered cherries containing sulphur dioxide 
have been found offered for sale in the Pennsylvania 
market. As this is in direct violation of the law per¬ 
taining to adulteration and use of preservatives in food. 
Director Foust of the Pennsylvania Department of 
Agriculture, Bureau of Foods has taken the matter up 
with the confectioners* organization in the state and 
the trade papers calling attention to the fact that the 
Pennsylvania food laws specifically prohibit the sale 
of any confectionery containing sulphur dioxide regard¬ 
less of the quantity. 

Ihe majority of the manufacturers have announced 
that they will use no sulphur dioxide in confectioneiy 
sold in this state. The dealers who have not taken this 
stand will be prosecuted to the limit of the law. 

«*The final criterion for "grade" muat be the Btrength of the 

J rlue In Bervico. For the oonelderatlon of thle phase « the eub- 
ect see Part V. 

discusBlon of the caiisee of variation In melting point wlU 
be presented in Part III. 

^Frorn conslderatlonB developed In Part V a temperature of 
about 90 deg. F., or 82 deg. O., la recommended. 

66 per cent solution of cane sugar at 90 deg. F. answers 
very welL ^ 
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The Problem of the World’s Supply of Energy* 


• ’ 

Early Exhaustion of Foasfl Fuela Will Roqulro Use of Other Sources; Water, lIHnd and Sun Power. Con¬ 
tinual Increase of CO, in Atmosphoe Will ficfwestate Temperate Zones and Didve Civilization 
Back to Its Urthplace: Mesfvotamia, the Mediterranean, Central America and Pern 


Bt SVANTE ARRHENIUS,* Ph.D.. M.D., D.Sc.. LL.D. 


- e • - 

S INGE the days of Watt the physical well-bebift o( 
mankind has become more and more dependent 'cjp 
fossil fuels. The life of today would be impdhsible 
without the enormous supply of coal necessary to indus¬ 
trial establishments, for railways and steamships,t in 
the metallurgical arts and for the heating and lighting 
of our houses. The demand for fossil coal haff increased 
very rapidly, about doubling every ten years during the 
last century,, and is now some 1,200 millions of metric 
tons per year. It is clear to those who have studied the 
matter that our coal fields will be exhausted after a cer¬ 
tain time. When this calamity will happen, and the 
probability of the discovery of substitute sources of 
energy are questions of vital importance. 


Estimated Life of Coal Fields 


One of these questions was answered by the Geological 
Congress in Canada in 1913. The quantity of fossil coal 
down to a depth of 1,800 m. would suffice for 8,000 years, 
at the present rate of consumption, if it were all recover¬ 
able, but a very great deal of this coal occurs in beds 
too thin for profitable working, a considerable part i| 
lost as dust, or left in the mines as pillars, and further, 
the use of coal will probably increase in the future just 
as it has done in the past. It is, therefore, necessary to 
reduce the indicated time considerably, probably tobne- 
fourth, or about 1,500 years. 

Of the different countries the United States,* in the 
matter of coal, has the best position, as it has in the 
matter *of other natural resources! The coal treasures 
there will probably suffice for about two thousand years. 
The worst situation among the great coal-producing 
countries is that of England, where the coals will be 
exhausted within a little less than two hundred years. 
Germany will be able to meet its demands during a little 
more than a thousand years. 

This time of some few hundreds or thousands of years 
is very short compared with the time estimate made at 
the Geological Congress referred to, and only about 1 
per cent of the period of man’s existence, which prob¬ 
ably lies between the thousandth and ten-thousandth 
xmrt of the time during which life has existed on our 
earth. It is quite clear that we must soon ration our 
coal, and substitute as far as possible for fossil fuel 
other sources of energy. 


Substitution by Mi.neral Oils Improbable * 


It is often suggested that we might use mineral oils 
as fuel instead of coals. This advice rather reminds 
one of the words of Marie Antoinette; *Tf the people 
complain that they have no bread to eat, why do they 
not eat cakes.” Petroleum is a far more valuable fuel 
than coal, because it is much easier to transport and to 


•Delivered through Dr. AUerton & Cushman In PhIMelphla. 
ay 19. 1920, on’*heing awarded the Franklin Medal by the 
' “In Institule. 




use effectively. The world’s yearly production of min¬ 
eral oils represents not quite 3 per cent of the energy 
contained in the yearly production of coal. Petroleum 
ought, therefore, to be reserved for better purposes, e.g.. 
pAiduction of light and lubricants. Further, the recent 
failure of many oil fields indicates that we must econo¬ 
mize this valuable material. According to David T. 
Day, U. S. Geological Survey, the production per well 
in the Appalachian oil field decreased from 207 barrels 
in 1861 to 1.73 barrels in 1907. The production of West 
Virginia had, in 1910, declined 56 per cent from its 
maximum output. The oil obtained from the New York * 
and Pennsylvania oil fields fell to 50 per cent from the 
year 1891 to«1898. If we suppose the present fields of 
the United States and the present rale of exploration 
should continue, petroleum would be exhausted by about 
1935, and if the present production goes on with no 
increase, the^roduct would be exhausted in about ninety 
years, sai^ Charles H. van Hise in 1910, who has done 
so much to warn against waste in the expenditure of 
our ndtural resources. The output of mineral oil has 
beefi kept up through an enormous increase in the num¬ 
ber of oif wells in each field, and by opening up new 
fields, e.g., in Oklahoma and California. There are very 
rich new oil fields in the world which are still not used, 
or only in a small degree, e.g., in Mexico and Mesopo- • 
tamia and Turkestan, but certainly they will not last 
as long as the coal fields, even if the production of this 
fuel is restrained to but 3 per cent of the simultaneous 
production of the latter. 

Still much less is the hope that sources of natural 
gas may deliver more than a small fraction of the fuel 
value of the oil fields. Even peat, although an important 
fuel, can by no means compete with coal. Thus, for 
instance, in the United States the available peat is less 
than one-half of one per cent of the estimated coal. 
Probably the relative value of the European peat bogs is 
about the same as compared with the European coal 
fields. For heating purposes petroleum and peat can¬ 
not play an important role as compared with fossil coal. 

Water Power as Substitute for Coal 

It is very often said that for coal should be substituted 
t];fe water power of our rivers, often called the ’’white 
coal.” According to an estimate of Engler, the energy 
which might be economically taken out from these water¬ 
falls amounts to about 60 per cent of the energy of the 
present output of coal. But even this figure seems too 
high, for many of the iVaterfalls are located in rather 
inaccessible parts of the world, where no industry is 
likely to be developed for a long time. So it seems wise 
to reduce the figure of Engler about 50 per cent. If 
this is done, it is evident that there is little hope that 
white coal will be able to substitute for black, except 
in a small degree. For heating purposes water power 
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will probably not be used in a noteworthy deRree, be¬ 
cause used directly for the production of mechanical or 
electrical energy it is at least three times as valuable as 
the equivalent quantity of heat. Further, the well-situ¬ 
ated waterfalls are already developed in greatest part, 
at least, in Euro^le. Thus, for instance, in Switzerland 
nearly all the waterfalls which have a commercial value 
are developed, and in a little less degree the same is true 
in all the other industrial countries of Europe. 

Estimated Water Power Resources 

During the unhappy situation created by the,World 
War, when there was a great scarcity of fuel, and even 
now, when fuel is extremely expensive, waterfalls were 
and rapidly are being put to use. Within a short time, 
therefore, this source of energy will be taken into the 
service of man, not sensibly diminishing the demand for 
coal. An estimate of the power of the waterfalls has 
been made by Koehn and by Keplan, and is of much 
interest. Although the figures are only approximate, I 
give them in the accompanying table, w.ith some 4ater 
corrections. The power is given in millions of horse¬ 
power and horsepower per inhabitant: 


TAULK. WATER TOWER RE.SOURrES OF THE WORLD 

Hp. TTp. 

Country: In Millions, por Inliabltant 

Asia . 286 0.27 

Africa .«. 160 1.14 

North America . 160 1.17 

South America . 94 5.25 

Europe. 65 0.13 

Auatralla . 30 3.7.S 

' • Total . 745 Avc^rase 0.45 

Canada . 26 4 

United States . 100 . 1 

.lowland . 2 22 

Norway . 13 5.2 

Sweden . 6.7 1.2 

Finland . 2.6 0.8. 

'Balkan Countries . 10 0.6 

Sw*tzerland . 1.5 * C.4 

Spain . 6.2 0.26 

Italy . .5.5 0.15 

France . 6.0 0.1.5 

Austria-Hungary . 6.2 0.12 

Germany . 1.43 0.02 , 

"Great Britain . 1.0 0.02 

Russia . 8.0 0.02 


These figures are not altogether reliable. Thus, for 
instance, Leighton gives for the United States 200 mil¬ 
lions, and van Rise says: ^'Others regard this estimate 
as too high, and say 100 million horsepower is nearer 
to truth.” T think this latter figure is more to be de¬ 
pended on. Van Hise is of the opinion that even it will 
meet the needs of a population of 250,000,000. Since 
his estimate made in 1910 the demands for power have 
greatly increased, and probably dnly about one-half of 
the energy given in the table above is available at pres¬ 
ent without excessive initial expenditures. We may, 
therefore, assume 0.5 hp. per inhabitant as adequate to 
present needs. We find then that Europe and Asia are 
the only parts of the world where water power is really 
scanty—in Asia the demand is still so small that even 
this power per inhabitant is more than sufficient. Es¬ 
pecially fortunate are those countries, such as Soqth 
American Republics, and Australia, where water power 
per unit of population is well beyond this figure, and 
may be developed at a moderate cost. The United States 
is among the great powers very well endowed in this 
regard, as in most other natural sources of wealth, such 
as metal, ores and coal. In Europe, Iceland ranks first, 
because of its small population, and the old Saga Island 
may yet know a new and flourishing era. Then come 
the Scandinavian countries, the first being Norway, 
which has already greatly profited through its cheap 
power, and is destined to be one of the leading industrial 


countries of the future. Sweden and Finland possess 
enough power for their needs. Their waterfalls are not 
high, and in general are far from established lines of 
communication, especially from those of the ocean. 
Denmark has scarcely any water power, as also Hol¬ 
land. Among the other countries of Europe the Balkan 
States have more power than their industrial needs re¬ 
quire. Switzerland may also be regarded as having a 
nearly sufficient Supply of water power, which is the 
more fortunate, as this highly industrial country does 
not^^'^m any coa\. deposits. The same is true of the new 
Austria, which has lost its old coal districts but has re- 
'tajn^d by far the greater part of the waterfalls of the 
old Austri^i, so that it now probably ranks with Switzer- 
'I'and* in this respect. Spain is also a relatively well situ¬ 
ated state, but which up to the present has not made 
mnohvuse of its resources. In general, the waterfalls 
in the Alps. Spain, Italy and the Balkans are high and 
of great value. For the industries of France and Italy 
water power is of the greatest importance, although it 
must be regarded as insufficient for nations so highly 
developed. At the end of the list come the three great 
powers of Great Britain, Germany and Russia, with only 
a fiftieth horsepower per inhabitant. Russia is an agri¬ 
cultural country, with a very small demand for power, 
and agriculture will probably remain its chief industry 
because of its small power resources, both in coal and 
water. P]ngland and Germany, now the most highly 
developed industrial countries in the world, will un¬ 
doubtedly also, in the future have agriculture for their 
chief industry. Probably a great part of these coun» 
tries will again be covered by forests, as they were in 
the time of Tacitus. 

It is often asserted that the power of tidal waves. 
*shoulfl be utilised. Of course, this is possible, but doing 
so on a large scale would involve an initial investment 
not justified by prices likely ever to be obtained for 
power. The energy of the tidal wave is so widely dis¬ 
tributed along the shores of the oceans that it is im¬ 
possible to commercially collect a sensible part of it. It 
is quite in contrast to the energy of fossil fuel and 
waterfalls. “ • • 

Solar Energy Accumulated in Plants 

All avsAlable energy on the earth has its origin in 
solar radiation. Of this energy a small part, 0.12 per 
cent, is accumulated in vegetation, which, however, is 
great as compared vnth the energy of the coal burned 
in the industries. A'detailed calculation, made by Prof. 
Schroeder, of Kiel, shows that about twenty-two times 
as much energy is yearly accumulated in plants as is 
represented by the coal consumed in the same time. Of 
this energy in vegetation 67 per cent is taken up by 
the forests, 24 per cent in cultivated plants, 7 per cent 
in the grass of the steppes and 2 per cent on desert 
lands. The energy collected by forests may be used for 
heating purposes, and exceeds every year that of the 
coals burnt by about fourteen times. But, unhappily, 
l^ie greater part of this energy is collected in tropical 
areas, and the highly cultivated countries are so nearly 
deforested that their production of wood is not nearly 
. sufficient as fuel for their industries. Further, the wood 
produced in civilized countries is needed for the pro¬ 
duction of paper, pulp and lumber. In forest lands the 
refuse from the woods may be sufficient for domestic 
purposes, and during the war even the industrial needs 
of certain countries for combustibles were met by wood, 
where the importation of coal was hindered by the 
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blockade. The costs, however, were very high, due to the 
expensive transport from the forests to the industrial 
centers. The transport of wood from the immense for¬ 
ests in the tropics to industrial countries seems impos¬ 
sible on economic grounds. The forest lands possess, 
therefore, an advantageous position in this regard. Be¬ 
fore other industrialized countries will be able to Substi¬ 
tute wood for coal an economic solution of the trans¬ 
portation problem is necessary, which at present seems 
fraught with exceedingly great difficulties. 

Power From Windmills , 

Two other sources of energy^ greatly dispersed *in 
form, remain to be considered, namely, J;hose*o{» the 
winds and of sunshine. They are extremely great, Snd 
exceed that of simultaneous burnt coal from 5,000 to 
70,000 times, respectively. The energy of the ,wii^s is 
taken up by windmills, which have been in use in Europe 
since the eleventh century. The great objection to wind 
as a source of power is its variability, and the high 
installation costs per unit of power continuously deliver¬ 
able. It has been proposed to store the energy of the 
wind by means of accumulators, charged from windmills, 
and to use these accumulators during times of calm. 
But even in windy countries, e.g., Denmark, this method 
is extremely uneconomical, as compared with coal or 
wood at their present price. Windmills are widely used 
for pumping water, both in the New and the Old World. 

Solar Energy 

The radiation of the sun may bo concentrated by 
means of mirrors on a boiler, and this co^inected to a 
steam engine. The best known of these solar engines 
was constructed by John Ericsson, and described in 
Nature in 1888. It was an improvement of an earlier 
machine constructed in 1860. In his experiments in 
New York, John Ericsson obtained an effect of one 
horsepower with a mirror of 10 sq.m, opening. Jjater, 
his experiments were taken up on a commercial scale by 
Mr. Shuman, of Philadelphia, who installed a/olar en¬ 
gine, with mirror of 1,200 sq.m, in all, at Meads, 10 km. 
s(ttitlv>f Cairo, in Egypt. The mgchine was of the Erics¬ 
son type, with some small modificatiops, and auxiliary 
apparatus. Shuman did not obtain more than half the 
effect of that obtained by Ericsson, namely 1 hp. per 20 
sq.m. mirror opening. After an inspection of Mr. Shu¬ 
man’s plant, Mr. Ackerman thought it possible to intro¬ 
duce improvements which would give as good results as 
those obtained by Ericsson. 

Future of Solar Engines 

After improvements the solar engine seems likely to 
play an important r61e in the opening up for cultivation 
of great arid districts in tropical countries, as Ericsson 
maintained with great energy it would do. In these 
parts of the world are great deserts, such as Sahara, 
the Arabian desert, the Syrian desert, and those in Me¬ 
sopotamia, which have in historical times been the seat 
of flourishing culture, but are now the home of wander¬ 
ing tribes. The decay of these regions resulted from 
the destruction of their aqueducts and irrigation plants, 
which the present wandering population is unable to 
restore. With the aid of the solar machine it would 
be possible to re-establish the old agriculture and horti¬ 
culture of these districts, and industrial works founded 
on its use might also be looked forward to. It is not 
only in the deserts that the sun in shining nearly con¬ 
tinuously during the greatest part of the year, but ex¬ 


tensive provinces in Spain, Greece and North America 
possess such a climate that they would profit by the* 
introduction of the solar engine. In other parts of the 
world, where the sky is covered for the greatest part of 
the year, as in the Congo or the^Amazons, or which lie 
nearer to the poles, as the temperate regions, the solar 
machine will he of very little u^. 

Probable Results of Total Consumption 
OF Coal 

It seems very probable that when fossil fuel has been 
consumed, civilization and culture will return* to its 
*birftiplace about the Mediterranean and in Mesopotamia 
in the Old World, and to Central America and the land 
of the Incas in the new. 

According to some calculations made by me an 
increase of the carbonic acid in the atmosphere will 
give the whole earth a more uniform and warmer cli¬ 
mate. Therefore, we may suppose that the burning of 
coal will cause our climate to approach to that of the 
tertiary' age. Furthermore, vegetation is highly stimu¬ 
lated through absorption of carbonic acid in the soil, 
augmented through an increase of the carbonic acid in 
the air. It is, therefore, probable, as I have tried to 
show in my book, ’’World’s in the Making,” that the 
total consumption of the available coal by the industries 
will, in a Mgh degree, favor agriculture and the grow¬ 
ing of forests in the temperate regions now the chief 
seat of culture. These regions will then know not only 
harmful, but some useful consequences as the result of 
the present waste of our fuel resources. 

Stockholm, Nobol Timtltuto. 

• Thermo-Electricity Progress 

JProf. C. A. F. Benedicks, of Stockholm University, 
delivered a lecture on ’’Recent Progress in Thermo- 
Electricity” before the Institute of Metals, June 10, 
1920. He first gave a short summary of his theoretical , 
views upon the metallic conduction of electricity which 
explain^ many matters not made clear by the former 
electron theory. A consequence of this new theory was 
that one has to conclude that even in a single homogene¬ 
ous metal thermo-electric currents do occur; hitherto 
such curi’ents were believed to be produced only when 
two different metals were present. Prof. Benedidcs 
gave a concise demonstration of the most important 
experimental evidence of the truth of this conclusion, 
utilizing for this purpose various metals. 

In liquid mercury it had been possible for him 
definitely to prove the existence of thermo-electric cur¬ 
rents, thus disproving the negative results of previous 
workers. A consequence of what the lecturer termed 
his ’’homogeneous thermo-electric effect” was that there 
must exist the reverse effect, the ^’homogeneous eleetro- 
thermic effect,” including as a special case the well- 
known Thomson effect. The reality of this effect was 
duly made clear. A specially interesting demonstraftlon 
• was of a new rotating thermo-electric apparatus made 
entirely of copper and rotatincr in a magnetic field, the 
driving force originating solely from unequal heating 
(by means of a tiny gas jet) of thin strips of copper. 

The point at which the new knowledge brought for¬ 
ward by Prof. Benedicks might have some practical 
interest lay in the possibility of reducing the thermal 
conductivity of metals by insulated subdivision into fine 
wires without impairing the electrical conductivity. The 
demonstrations were carried out with the- aid of a gal¬ 
vanometer provided by the Cambridge & Paul Instni- 
fiient Co. 
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Characteristics of Primary Low- 
Temperature Tar 

By Franz Fischer* 

I T IS desirable to*have an easy method of distinguish¬ 
ing light, primary -^tar from ordinary tar. Today 
many wholly useless products are given out as genuine 
primary tar which in reality have nothing to do with 
the true low-temperature tar. It is possible, however, 
that with the characteristics of this tar whic^ we now 
give, not all of the numerous points of difference, are. 
established finally, through which a high-grade primary 
tar passes from a useless, thick, pitch-like, ordinary tar 
of the vertical retorts, generators, cokeries and ovens. 
It is possible too, that a further definition of the given 
conditions for primary tar may be necessary. • 

The following characteristics must be required of a 
good quality of the genuine tar in general: 

1. It must be liquid at room temperature; at the 
most a separation of small amounts of paraffine may 
influence its ready fluidity. 

2. Its specific gravity at 25 deg. C. must correspond 
^o 0.95-1.06. 

8. On a thin layer it is a golden red to port wine 
colored oil. 

4. In the fresh state it smells nearly always of 
sulphuretted hydrogen or sulphide of ammonium. In 
no case should it smell of naphthalene. 

Naphthalene Test i 

Low-temperature tar, if rightly prepared at moderate 
temperatures, contains no naphthalene. Naphthalene is 
a secondary product obtained first at 750 deg. c! and 
above. A lar, therefore, which contains naphthalene l&as 
been heated to a higher temperature than that employed 
for the production of primary tar. The simplest method 
of distinguishing them is based upon these facts. At 
the high temperature at which naphthalene is obtained 
primary tar is altered in constitution. It contains, as 
we know, among its constituents paraffine, olefines, 
naphthalene, phenols, and, only in small proportion, 
aromatic hydrocarbons. To the first four constituents 
it owes its low specific gravity, and these four con¬ 
stituents are converted at temperatures higher than 
550 deg. C., in great measure, into aromatic compounds 
by which a rise in specific gravity is caused. • Upon 
these facts is grounded a second method of distinguish¬ 
ing primary tar from ordinary tar. 

Thickening Power 

If naphthalene is not found, a finer method is 
required. On the one hand, naphthalene-free tar is 
not always primary tar, since overheating is not always 
carried to such a degree that naphthalene is formed; 
then a naphthalene-free tar may be overheated. A 
process to distinguish between them is based upon the^, 
solubility power of the individual constituents of the* 
tar and their specific gravity. 

The hydrocarbons afford a suitable means of follow¬ 
ing this process, since the phenols are not adapted for 
the pu^ose, because the quantity of phenols in the tar 
is subject to great variations, according to the kind of 
coal used. We propose, in the next place, to shake up 
the tar in petroleum spirit, and then separate the pitch 
and asphalt constituents; the petroleum spirit solution 
is then freed from acid compounds by alkali and distilled 

•Translated from ZeitachrMt /Sr onpewanclte Chemiie, 1920. 


at 200 deg.* C. The oil which goes over at temperatures 
from 200 to 300 deg. G. is separated and taken upb and 
from the distillate and residue the specific gravity is 
determined. With primary tar the distillate of 200-800 
deg. G. is below 0.90 at 20 deg. G. With other tars, it is 
nearly 1 or over. The residue obtained by boiling at 800 
deg. G., is, in the case of primary tar, thick, like paste, 
owing to the separation of paraffine; it is completely 
soluble in petroleunf spirit and ether, and at 50 deg. G. 
' has a sp cific gravity below 1. The residue obtained in 
^ a sin^iiV^r manner tiy boiling overheated tar at 800 deg. 
' G. dissolves, after distillation of the 200-800 fractions, 
ofily^ partially in coldcpetroleum spirit, leaving a residue 
of solid matter. This residue, also, is not completely 
soluble in ether, and has at 60 deg. G. a specific gravity 
of over 1—^that is, it sinks in water at 60 deg. G. 

• Sampling 

Technical primary tar to the amount of 800 c.c. was 
thoroughly shaken in a flask for several minutes with 
300 c.c. of petroleum spirit. The brownish-yellow red 
solution was then poured off from the separated dark 
viscous mass, and shaken up with 200 c.c. of 6N (20 
per cent) soda lye in a glass arm. The soda lye was 
then drawn off, replaced by an equal quantity of fresh 
lye, shaken up again, and separated. The petroleum 
ether solution was washed with an equal quantity of 
water and separated. To remove all traces of water, it 
was filtered, the petroleum spirit evaporated from a 
small flask over the water bath until no more went 
over. The residue was then freed from all fractions 
boiling at 200 deg. G. or 'over, in a flask over an 
asbestos plate, and after filling up a still afilaller flask 
of about 100 C.C. capacity, it was distilled off in a flame 
ab 300 deg. G. The distillate of 200-800 deg. G. then 
corresponded to about 20 per cent of the residue. 

The vahies thus obtained are given in the following 
table;, 


Sp gr. (20d<«. C.) of fraction 200-300... 
Sp.^M50^^. the residue boiliug 


Teohnical 

Tar 

0.9100 

0.9606 


Vertical Mond'e 

Retort Tar Gas Tar 
0.9850 0.9306 

K0931 4 . 0.9713 


The residues obtained by distillation of tiie primary 
tar and Mond's or oven gas tar were thickened to a 
soapy character by separation of the paraffine. Both 
were readily dissolved in ether and petroleum spirit in 
the cold. By rubbing up a sample with an equal volume 
of acetone the paraffine .could be separated in Uie form 
of white flakes. The residue of vertical retort tar 
showed, in comparison with primary tar, a quite 
minimal separation of paraffine in the form of a thin 
fllm and left behind after rubbing up with petroleum 
spirit the greater part of its substance in the form of 
a brown, insoluble mass. Eiher left a very darlL llooen- 
lent mass undissolved. 

We examined such a product. The sample failed to 
show the characteristics No. 3, as the tar remained 
wholly black. But the naphthalene test showed that it 
contained no naphthalene. Specifle gravity, however, 
proved that it belonged to primary tar, in which only 
the lower fractions were wanting. 

A sample was obtained from a Breslau gas worics. 
Externally this tar resembled a good quality of primary 
tar, showed a relatively great fluidity, no smell of 
naphthalene and the golden red so characteristic of 
primary tar. But the sp.gr. of 1.084 distinguished it 
from primary tar as did the positive naphthalene test, 
its behavior to petroleum spirit. 
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Permeability of Rubber to Gases—II 


Relative Permeabilities to Hydrogen of Oxygen, Nitrogen, Argon, Air, Carbon Dioxide, Helium, Ammmiia, 
Ethyl Chloride, Methyl Chloride and Water Vapor—^Factors Sum^ 
marized and Data Tabulated* 

• 

By JUNIUS D. EDWARDS AND S- P. PICKERING 


O N DETERMINING the permeability of ijibf^ef 
to different gases it is preferable tp refer tl(e 
values to some standard rather than attempt to 
express the permeability in absolute units. In this 
work, the permeability to hydrogen has been adop(ted 
as the standard rate because hydrogen is so generally 
used for filling balloon envelopes and because the 
greatest part of our knowledge of the permeability of 
rubber to gases concerns hydrogen. Accordingly, the 
permeability to hydrogen of any sample of rubber has 
been set equal to unity; its permeability to any other* 
gas is given as the ratio of its permeability to that gas 
to its permeability to hydrogen. In order to secure 
the required precision it has been necessary to deter¬ 
mine the permeability of every test piece, both to 
hydrogen and to the gas in question. 

The hydrogen used in all this work was made in a 
Kipp generator from a very pure lot of zinc and from 
c.p. hydrochloric acid. It was purified by passage over 
soda-lime and anhydrous granular calcium chloride. 
Conclusive tests made in another connection, on hydro¬ 
gen generated in this way, showed it to contain not 
more than 3 or 4 parts in 10,000 of impurity whpn thi 
generator was properly swept out.* ^ 

It was found that the ratio of permeabilities for 
different gases with different samples of rubber •was 
fairly constant—sufficiently so to make the results of 
interest and value. In all probability the ration varies 
somewhat with different samples of rubber; the extent 
of tRis Variation is indicated roughly by the concordance 
of the results secured with different samples. In a 
preceding section a first approximation to the specific 
permeability of rubber to hydrogen was given; this 
value multiplied by the ratio of permeabilities of dif¬ 
ferent gases will give approximately the specific 
permeabilities of those gases. 


Permeability of Rubber to Oxygen 


It is an interesting fact, first pointed out by Graham, 
that rubber is more permeable to oxygen than to nitro¬ 
gen. As a result, air which has passed through rubber 
contains a higher percentage of oxygen than normal air. 
The significance of this fact in connection with the 
use of rubber-coated balloon fabrics has already been 
discussed by one of us.* 

The permeability of rubber to oxygen was determined 
with the apparatus of Fig. 1 with some appropriate 
minor changes. A current of oxygen was passed over 
one side of the fabric and hydrogen over the other 
side. The oxygen passing into the hydrogen was deter- 


•This Daper. of which part I was publlahed In Chbm St Mir. 
Ong., voITSs, No. 1. July 7. 1920, to a condensaUpn of a wm- 
prbhenslve report to be toeued by the U. 8. Bureau of Standards. 

UDdwards, **PreparaUon and Testlns^ of Hydrogen of High 
Purity,” J. Jnd. Sng. Ohem,, voL 11', p. 961; 1919. 

•Bdwards and Ledlg» **Sl|^Uicaiioe of Oxygen In BaUoon Gas.” 
AtHarion and AmwMuHoallBng.t voL 6, p. 886: 1919. 


• t 

mined with the interferometer, using hydrogen from 
the same source as the standard of comparison. The 
oxygen was analyzed volumetrically. The results were 
corrected to a partial pressure of 100 per cent; the 
existing partial pressure of oxygen was 99.65 per cent. 

The results of a series of teats are shown in Table I. 
The average ratio of permeabilities, oxygen to hydrogen, 


JABLE I. 


PERMEABILITY OF RUBBER TO OXYGEN AND 
HYDROGEN 


FAbrie 

No. 

50.313 

50.313 

50.313 

50.313 

50.313 

50.313 


Permeftbility 
to Oxygen 
LiUn per Bq.m. 
per <4 Hr. 
5.09 
5.16 
, 4.84 

^ 4.97 

4.82 
5.30 


Permonbility 
to Hydrogen 
Litem per Bq.m. 
per¥lllr. 
11.83 
11.91 
10 81 
10.77 
11.06 
11.52 


Ratio of 
Permeabilitiee 
Oxygen: 

Hydrogen 

0.430 

0.433 

0.448 

0.461 

0.435 

0.460 


is about 0.4S. For this ratio Graham found the value 
0.466 and Dewar’s* curves show a value of 0.500 at 
25 deg. C. 


. * Permeabiuty of Robbeb to Nitkogen 

• • 

The permeability of rubber to nitrogen was deter¬ 
mined in the same way as the permeability to oxygen 
except that nitrogen was used in place of oxygen. The 
{results of these experiments are given in Table II: the ^ 


TABLE II. PERMEABILITY OP RUBBER TO NITROGEN AND 
HYDROGEN 


Fabric 

No. 

50,313 

50,313 

50,313 

50,313 

50,313 

50.313 

50.313 

50.313 


Ayaraga.. 


Permeability 

Permeability 

Ratio of 

to Nitrogen 

to Hydrogen 

Permeabilities 

LitenperBq.m. 
per $4 Hr. 

Liters per sq.m, 
per 24 Hv. 

Nitrogen: 

Hydrogen 

1.48 

8.77 

0.169 

1.53 

9.47 

0.162 

1.45 

9 14 

0.159 

1.38 

9.10 

0 152 

1.51 

8.7ft 

0.172 

1.27 

9.08 

0.140 

1.44 

9.41 

0.153 

1.52 

8.73 

0.174 

... olftO 


average ratio of penneabilities, nitrogen: hydrogen is 
0.16. Graham"* gives the value 0.18 and Dewar’s"" value 
is 0.12 (at 15 deg. C.). 


PERMEABILITY OF RUBBER TO ARGON 


’ No experiments with argon were made in the course 
of the present work because a satisfactory sample of 
argon was not available. For the sake of completeness, 
reference will be made to the work of Dewar"* and of 
Rayleigh"* with argon. Dewar found the ratio of the 

1 28 

penneabilities to argon and to hydrogen to be -- 

0J23 at 15 deg. G. Rayleigh found that in a sample 
of "air” which had diffused through rubber there was 
1.98 per cent argon in the nitrogen after removing 

•rroc. Boy. Jnat.^ voL 21, p. 818; 1915. 

^Loe. cit. 

“Loc. cit. 

^Loc. at. 

^hU. Mag., vol. 49. p. 220; 1900. 
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the oxygen. Atmospheric nitrogen contains = 

1.20 per cent argon. He therefore concluded that rubber 
was somewhat more permeable to argon than to nitro¬ 
gen. The ratio *04 permeabilities, argon : nitrogen, 
calculated from his original data is 1.6. Using the value 
we have found for the ratio nitrogen : hydrogen, the 
ratio argon : hydrogen would be 0.26. 

Permeability of Rubber to Air 

The permeability of rubber to air can be calculated^ 
from its permeability to oxygen and nitrogen by means* 
of the proportionality between permeability and partial 
pressure. According to Sir William Ramsay the com¬ 
position of air is as follows: Nitrogen. 78.12 per cent; 
oxygen. 20.94 per cent, and argon. 0.94 per cent. The 
permeability of rubber to air (referred to hydrogeh) 
would then be 

P = (0.7812 X 0.16) + (0.2094 X 0.45) 

+ (0.0094 X 0.26) ==- 0.22 
In confirmation of this value, the permeability to 
air was determined directly by the same method used 
in the case of oxygen and nitrogen. The refractivity 
t of the air which had diffused through the rubber was 
calculated from the composition as determined by 
typical analyses. The influence of any probable varia¬ 
tion in composition is negligible. The results are given 
in Table III. Though the data are few in number and 
not very concordant, the average ratio. 0.23. is in close 
agreement with the value (0.22) which was just cal¬ 
culated. 


TABLE III. PERMEABILITY OF RUBBER TO AIR AND HYfiROGEN 

Ratio of ' 
rvrmcal^ilitiGa 
Air: 

Hydrogen 
0.234 
0.24S 
0.210 


« 

Permeability 

Permeability 

Fabric 

No. 

to Air 

to Hydrogen 

Liters nrrsq.m. 
per ^4 Hr. 

Litenperfiii.m. 
per 24 Hr. 

50,313 

2.21 

9.45 

50,313 

2.14 

8.73 

50.313 

1.97 

9.40 


Average. 


0 230 


The composition of air which has diffused through 
rubber is a matter of interest. This may be calculated 
from the permeability to nitrogen, oxygen and argon 
and their partial pressures. The composition thus cal¬ 
culated is as follows: 

Per ('out Per Cent 

Nitrogen . 56.8 Argon. .. . 0 9 

Oxygen . 42 3 — 

100 0 

Graham found as much as 41.6 per cent oxygen in 
air which had diffused through rubber; Edwards and 
Ledig“ found 41 per cent. 

These facts are of obvious practical importance in 
many instances. 

Permeability of Rubber to Carbon Dioxide 

In determining the permeability to carbon dioxid/3. 
the regular method with the interferometer was 
employed. The carbon dioxide was generated from 
marble and hydrochloric acid and passed over anhydrous 
sodium carbonate and calcium chloride. Volumetric 
analysis showed the presence of 99.9 per cent carbon 
dioxide. The results of a series of these tests are 
shown in Table IV. Each permeability value recorded 
in the table is the average of three to six separate 
observations on the same test piece. 

'^''Siimlflcance of Oxygen In Balloon Gas." Aviation and Aero- 
nauHcal Bno.s vol. 6. p. 826; 1919. 


TABLE IV. PERMEABILITY OP RUBBER TO CARBON DIOXIDE AND 
HYDROGEN 


Fabric 
No. 

50.313 

50.313 
Dental flam 

26.293 

26.293 


Permeability; Permeability 
to Carbon Dioxide to Hydrogen 
Litcrn per eq.m. Jjitenperiiq.m. 


per 24 Hr. 

27.3 
28.6 

42.4 
27 0 
26.6 


per 24 Hr. 

9.6 

9.7 
14.0 

9.2 
9.5 


Average. 


Ratio of 
Permeabilities 
Carbon Dioxide: 
Hydrogen 
2.84 
2.95 
3.03 
2.94 
2.80 

. . ^91 


values obtained for the permeability of fabric 
«No. 50,313 to hydrogen and carbon dioxide in the par¬ 
tial pressure experiVnents recorded in a previous section 
afay^be u&ed to obtain a value for tiiis ratio, even 
though the determinations with hydrogen and carbon 
dioxide were not made with the same test pieces. The 
avtrR^e of seven determinations with hydrogen was 9.71 
liters and the average of seven determinations with 
carbon dioxide was 27.86; the ratio is 2.87^ which is in 
substantial agreement with the ratio 2.91 found in 
Table IV. It may be concluded that rubber is approx¬ 
imately 2.9 times as permeable to carbon dioxide as to 
hydrogen. 

Values found by other experimenters for this ratio 
are of interest. Graham” gives 2.47 as the ratio (tem¬ 
perature not specified). Kayser” gives equations for 
the variation of permeability with temperature; the 
ratio of the permeabilities of rubber to carbon dioxide 
and hydrogen at 25 deg. G., as calculated from these 
equations, is 2.48. Dewar,” using thin films of rubber 
under tension and having a«thickness of about Q.Ol mm., 
found a value of 2.5 for this ratio at 15 deg. C. In 
another series of experiments at ''ordinary tempera¬ 
tures” Dewar found, for the same film, a relative rate 

« Permeability of Rubber to Heuum 


A knowledge of the permeability of rubber to helium 
is of iSrreat importance at the present time because of 
the recent development by the U. S. Government ^of a 
supply of helium for filling airships. The investigation 
of the permeifbility of balloon fabrics to helium was 
made for the Bureau of Steam Engineering of the Navy 
Department.^ The helium employed was furnished by 
that Bureau and was contained in a steel cylinder under 
1,800-lb. pressure. Its composition, as determined by 
our analysis, was as follows: 


Helium. 

Nitrogen. 


Pit Cent 

94.6 Methane. 
5.2 


Per Cent 



The methane in the gas was determined by.eeiil- 
bustion with oxygen. The density of the gas was then 
determined with the Edwards gas density balance and 
the composition calculated on the assumption that the 
residue was nitrogen and helium. Oxygen was tested 
for and shown to be absent. To confirm the analysis 
a^direct determination of nitrogen was made by absorp¬ 
tion with metallic calcium. This method showed 
approximately 5 per cent nitrogen. When the gas was 
examined spectroscopically, neon and argon were found 
to be either absent or present in such small amounts 
as to be masked by the other gases present Accord¬ 
ingly, it is thought that no appreciable error was 


»FAil. Mao., vol. 82. p. 401; 1866. 
“Wied. Ann.. voL 48, p. 644; 1891. 
^Proc. Roy. Inot., vol. 21, p. 818; 1916. 
aaproc. Roy. Inot, vol. 21, p. 669; 1916. 
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introduced by the assumption that the residue .consisted 
of helium and nitrogen. The refractivity of the mix¬ 
ture as determined with a Zeiss-Rayleigh interferometer 
indicated an amount of helium within 0.3 per cent of 
the value shown by the above analysis. 

The amount of helium penetrating the fabric was 
determined with the interferometer in the usual lyay. 
Because of the large difference in the refractivities of 
air and helium, (2917 — 342) X 10-*,»the interferometer 
furnished a very sensitive means of determining helium. 
Each scale division indicated about 0.004 per cent 
helium in air; the total amount preseitt could be"^htqr- 
mined with that precision. . • 

The observed permeability obtained with thd 
containing 94.6 per cent helium was corrected tq tm 
standard condition; that is, a difference in partial pres¬ 
sure of 100 per cent helium on the two sides of the 
fabric. This was done by multiplying the oVher^ed 

permeability by the ratio where x is* the per¬ 

centage of helium (usually about 0.4 per cent) on the 
**air side” of the fabric. 

In Table V are given the permeabilities to helium 
and hydrogen of a number of samples of different 
fabrics. The fabrics tested are from three different 
manufacturers and include both envelope and ballonet 
fabrics. Although there was considerable variation in 
the relative permeabilities, this variation could not be 
entirely ascribed to experimental error. It seems prob¬ 
able that part of this variation is due to differences 


TARTAR V. PERMEABILITY OF RUBBER TO HEIJUM 
AND HYDROGEN 



Obeerved 

Permeability 

Obeerved 

Ratio of 

Fabric 

Permeability 

Corrected for 

Permeability 

Permeabilitiea 

No. 

to Helium 

1009?: Helium 

to Hydrogen 

Helium: 


Liters per eq. m. 

Liteia per sq. m. 

Liten pei eq. m. 

Hydrogen 


per 24 hr. 

pci 24 hr. 

per 24 hr. 


27,145 

9.6 

10.2 

16.1 

0.63 « 

45.847 

9.8 

10.3 

15.7 

0.66 • 

45,835 

7.6 

8.0 

14.0 

0.57 

45,838 

7.4 

7.9 

13.7 

0.58 

36,827 

6.4 

6.8 

10 0 

0i68 

36,827 

6.7 

7.0 

10.6 

0.66 

36,827 

6.5 

6.9 

10.7 

0.64 

36,823 

• 6.2 

6.6 

dO.O 

0.66 

36,827 

6.6 

7.0 

10.6 

0.66 

36,827 

6.1 

6.4 

9.5 , 

0.67 

36,827 

6.3 

6.7 

9.3 • 

0.72 

36,827 

6.5 

6.9 

9.4 

0.73 

26,293 

5.7 

6.1 

9.8 

0.62 

24,579 

4.8 

5.1 

8.7 

0.59 

Average. 



0.65 


in the relative permeabilities of different fabrics to these 
gases. The average ratio of 0.66 appears satisfactory 
for present purposes. 

The other values for this ratio which appear in 
the literature are those of Dewar'* and Barr”. Dewar 

1 75 

found a ratio of — 0.31. 

No information is given regarding the helium used. 
Barr estimated two-thirds of the permeability to hydro¬ 
gen—a value which is in agreement with ours. ^ 

Permeability of Rubber to Ammonia 

Ammonid has been considered as a filling gas*for 
balloons. Its specific gravity is only 0.596 and it offers 
advantages from the standpoint of freedom from fire 
hazard and the fact that it can be transported in the 
liquid form. However, the fact that rubber is quite 

»£rOO. eH. 

**Barr. British Advisory Comm, for Aeronautics. 1916. 


permeable to ammonia would necessitate the use of a 
different type of fabric for the balloon envelope. 

In determining the permeability of rubber to 
ammonia it was necessary to use a special permeability 
cell made of steel, which would be pnattacked by the 
ammonia. All connecting tubes coining in contact with 
the ammonia were either steel or ^lass. The ammonia 
which passed through the fabric into the air stream 
was absorbed in a measured volume of tenth-normal 
sulphuric acid and the excess acid determined by titra¬ 
tion. Two small wash bottles were always used in series 
*byt i^ver more than a negligible amount of ammonia 
escaped absorption in the first wash bottle. Two sets 
of wash bottles were used and they were connected to 
the cell alternately through a three-way cock. They 
were attached to the system by a mercury seal so that 

. f ■ - _ 

TABLE VI. PERMEABILITY OP RUBBER TO AMMON*A 
AND HYDROGEN 


PermmbUity Permeability Ratio of 

to Ammonia to Hydrogen Permeabilities 


Fabric ! 

Liters per aq. m. 

Liten per aq. m. 

Ammonia 

No. 

per 24 Hr. 

per 74 Hr. 

Hydrogen 

50.313 

71.9 


9 0 

7.99 


59.31 





61.1 I 

r“ 



50,313 

71.81 
74.2J 

\ 73 0 

9.1 

8.02 

50,313 

80.0l 

^ 80.9 1 

[ 80.4 

10 0 

8.04 

Denial 

dam 

^19 61 
119.8 j 

[ 119 7 

IM}-*' 

7.93 


Average. 8.00 

a These two lesulta which were obtained on two succeeding days indicated that 
some change had occurred in the sample and they are omitted from the average. 


they could be easily detached. Each value recorded 
in the stable is the average of a number of observations 
eack covering a half-hour period. # 

The ammonia was taken from a small steel cylinder, 
which had been evacuated to a very low pressure before 
filling with liquid ammonia. The gas can be considered 
to be free from air and water vapor; in fact, the total 
amount of impurity in this sample, which was carefully 
purified by fractionation, was shown by tests of C. S*. 
Taylor of this Bureau to be less than 1 part per 100,000. 
The results of a series of experiments is given in 
Table VI. ‘ The average ratio of the permeability to 
ammonia and hydrogen is probably very close to 8.0. 

Permeability of Rubber to Ethyl Chloride 

An interferometer of the portable type was used foi 
determining the percentage of ethyl chloride passing 
through the fabric into the air stream. The ethyl 
chloride was contained in a glass fiask fitted with a steel 
valve and the vapor could be readily withdrawn under 


TABLE VII. permeability TO ETHYL CHLOllIDE AND 
TO HYDROGEN 


Fabric 

No. 

50.313 

50.313 

50.313 

30.313 

Average 


Permeability to 
Ethyl Chloride 
Tjitenpereq. m. 
per 24 Hr. 
1,717 
1,851 
1,810 
1,763 


Permeability 
to Hydrogen 
LiteraperHci. m. 
per 24 Ilr. 

8 80 
9 76 

8 31 

9 44 


Ratio of 
reinicabiliiiea 
Ethyl ('hloride: 
Hydrogen 
195 
190 
218 
187 

198 


its own pressure. It was prepared by G. S. Taylor of the 
Bureau of Standards, from very pure materials, and fur¬ 
ther purified by fractionation. The total impurity in the 
vapor phase was undoubtedly less than 1 part in 10,000, 
a purity far beyond that required for the present work. 
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The permeability of rubber to ethyl chloride, as shown 
by these few tests, is approximately 190 to 200 times 
its permeability to hydrogen. 

Permeability of Rubber to Methyl Chloride 

For the purpose </i comparison with ethyl chloride, 
the permeability of nubber to methyl chloride (CH^Cl) 
was also determined. '‘The interferometer was employed 


TABLE VIII. 

PERMEABILITY OF RUBBER TO METHYL CTILORTDE 

F 

AND HYDROGEN 



Permeability to 

Permeability to 

Ratio of 


Methyl (Chloride 

Hydrogea 

Permeabilities ° 

Fabric 

LitcreperHq. m. 

Liton per sq. m. 
per 24 Hr. 

Methyl Chloride 

No. 

per 24 Hr. 

Hydrogen 

50,313 

173.8 

9.43 

18.4 

50,313 

185.8 

9.58 

19.4 

50,313 

174.8 

9.68 

18.1 

50.313 

180.3 

9.86 

18.3 

Average 



18.5 »• 


nections in any apparatus where the water content of 
the gas is important may introduce errors. 

The high permeability of rubber to water vapor 
renders its determination rather difficult. The first 
method employed in its determination was to pass a 
current of air saturated with water vapor at a tem¬ 
perature slightly below 26 deg. C. over the fabric, which 
was maintained in the cell at 25 deg. G. A stream of 
air, previously dried over phosphorus pentoxide, was 
passed over the other face of the fabric and thence 
thresh an absorption tube filled with phosphorus 
p^fraide in whi6h the water vapor could be absorbed 
and weighed. The results were very erratic, probably 
b^u^e of the low partial pressure of the water vapor 
Ki thp air'rabout 3 per cent) and the large effect on 
the difference in partial pressure produced by small 
variations In the rate of passage of the dry air. The 


in estimating the percentage of methyl chloride in the 
same maner as with ethyl chloride. The sample of 
methyl chloride used had been carefully purifie<f by 
fractionation by C. S. Taylor. Three testa were also 
made with a sample of methyl chloride the purity of 
which was unknown. These gave a ratio of permeabil¬ 
ities, methyl chloride to hydrogen, of 16.8, 17.6 and 
17.8, but they are not included in the af7erage. The 
other results are given in Table VIII. The. permeability 
of rubber to methyl chloride is approximately 18.6 times 
its permeability to hydrogen. 

o 

PEBMEABaiTY OF RUBBER TO WATER VAPOR 

» 

The permeability of rubber to water vapor is interest¬ 
ing for a number of reasons. In view of the popular 

f < 


TABLE IX. PERMEABILITY OF RUBBER TO WATER VAPOR 
AND HYDROGEN 


Sample 

No. 

A 17 

Thicknraci 
0.18 mm. 


(Air Partially Saturated With Water Vapor in Contact With 
Rubber) 

Permeability to 

Water Vapor (100 Permeabilitv to 
^r Cent Partial Hydrogen. Liters 


Average... 
A 19 

Thieknens 
0.25 inin. 


Pressure.) I.itors 
persq.m. pfT24 Hr. 
953 

969 
1,270 
1.001 
1,108 

978 

1,130 

1,174 

975 

920 

1,021 

875 

970 
890 

1,030 

1,019 

1,262 

1,075 

. 1,034 

905 

905 

726 

1,118 

860 

765 

905 

930 




•ft?- 


per 


22 0 


Ratio of 
Pcnneabilitics 
Waller Vapor: 
Hyflrogen 


47.0 


Average 


888 


14.3 


62.0 


conception, of rubber as a ‘"waterproof” material it 
might be thought that it was quite impermeable to 
water vapor whereas the opposite is true—its permeabil¬ 
ity is relatively high. This fact is of great importance 
in many instances where rubber is used as a gas 
container, such as, for example, the use of rubber tubing 
in chemical and physical work. The use of rubber oon- 


TABT.E X. PERMEABILITY OF RUBBER TO WATER VAPOR 
(Liquid in Contact With Rubber) 


Sample 

No. 

A-18 

Thickness 
0.21 mm. 

Permeability to 
Water Vapor, 
Liters per sq.m, 
per 24 Hr. 

1,526 

1,700 

1,846 

1.918 

Permnabili^ to 
Hydrogen. Liters 
per sq.m, per 

24 Hr. 

Ratio of 
Penneabilities. 
Water Vapor: 
Ilydrogon 

Avcfligr. ... 


18.4 

95.0 

A>19 

Thickness 
0.25 mm. 

1,510 

1,752 

1,740 

1,581 

1,638 

1,712 

1,562 



Average.... 

. 1.642 

” 14.3 

115.0 


results, however, are confirmatory of those secured by 
the following method; 

A shallow crystallizing dish, 8 cm. in diam¬ 
eter, was partly filled with phosphorus pentoxide and 
the • top closed by a sheet of rubber, such as dental 
dam, which was fastened at the e(lge with rubber 
cementw The dish was then placed in an atmosphere 
saturated with water vapor and the rate of increase in 
weight determined. ‘ The results are shown ih 1‘able 
IX; obviously, 4hey only give an approximate figure and 
no claim of accuracy is made for them. Lack of time 
prevented carrying this phase of the work farther. 
In connection with this table and the succeeding one, 
attention should be called to the fact that the permeabil¬ 
ity to water vapor is calculated for the assumed case 
of a difference in parfial pressure of water vapor of 
760 mm. This is done to make the results comparable 
with the hydrogen value. In any test the partial pres¬ 
sure of water vapor was about 20 mm. 

A few experiments were also made with liquid water 
in contact with the rubber film. In these tests, instead 
of cementing the rubber to the dish containing the 
phosphorus pentoxide, the rubber was cemented to the 
top of another exacts similar dish from which the 
bottom had been removed. The edges of both dishes 
were ground plane. The dish with the rubber film 
across the bottom was partially filled with .water and 
placed on top of the dish containing the phosphorus 
pentoxide. When it was desired to weigh the lower 
dish, the upper dish was replaced by a watch glass. The 
results of these tests are shown in Table X. In cal¬ 
culating the results the partial pressure of water vapor 
used was that corresponding to the temperature of the 
water in contact with the rubber. 
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According to these few tests the permeabill^ of 
rubber to water vapor is about fifty times the permeabil- 
ily to hydrogen when saturated air is in contact with 
the rubber and about 100 times when liquid water is 
in contact vrith the rubber. In these methods diffusion 
processes were depended on to bring the water vapor 
into contact with the rubber and from the rubber to 
the phosphorus pentoxide. This factor should tend to 
give low values. The accidental ersors of handling and 
weighing would probably be in the opposite direction. 

Theory of Permeability 

• 

One object of this investigation was to establish, if 
possible, a quantitative relationship between tHe ^r- 
^ meability of a film of rubber to any particfilar g^s ahd 
the various factors on which it is dependent. Only 
the part of the program detailed in the precedinjg pages 
was completed, however, before it became necessaiy to 
discontinue the work. 

A simple and satisfactory picture of the process is 
one of dynamic equilibrium in which the gas is dissolved 
at one side of the rubber at a rate proportional to 
its solubility and partial pressure, and diffuses through 
the rubber where it evaporates from the other side. The 
same process takes place in the opposite direction so 
that the net transference of gas is proportional to the 
difference in the partial pressures at the two faces of 
the rubber. Because of the lack of data it is not feasible 
to analyze the relations between solubility and rate 
of diffusion through the rubber. The permeability in 
every case investigated increases rapidly with increase 
of temperature. According to Kaysei^' the solubility of 
both carbon dioxide and hydrogen decreases with 
increase of temperature. If this be true there must 
be a rapid decrease in the internal resistance of the 
rubber to the passage of the gas, because the ordinary 
temperature coefficient of gaseous diffusion *is unable 
alone to account for the facts. « 

A rough parallel, with notable exceptions, may be 
drawn between the permeability of rubber to different 
gases and to the boiling points of the gases. In gen¬ 
eral, the higher the boiling point «f the gas the greater 
the rate at which it penetrates rubbe/. The specific 
chemical characteristic^ of the gas and of the rubber 
colloid determine, however, the solubility, rate of pene¬ 
tration, etc., and not enough is known of them at the 
present time to warrant further speculation. There 
are, however, many interesting fields of investigation 
opened by this work, and the results should be extremely 
useful in the many cases where the behavior of rubber 
in contact with gases is concerned. 

Summary 

Certain of the factors which determine the permeabil¬ 
ity of rubber to gases have been investigated and the 
relative rates of penetration of a number of gases deter¬ 
mined. The major findings are summarized as follows: 

1. The permeability of rubber compounds varies with 
the composition as would be expected. The aging^of 
rubber films is accompanied by a decrease in permeabil¬ 
ity; a similar decrease may be effected by over¬ 
vulcanization. The rubber, which shows a very low 
permeability for these reasons, is usually very much 
deteriorated and frequently brittle, so that it is a dis¬ 
advantage from the standpoint of gas-tightness. 

2. The permeability to any gas is found to be directly 

Aan., voL 41, p. 844, llfl. 


proportional to its partial pressure provided the total 
pressure is constant The variation of permeability * 
with total pressure depends on the thickness of the rub¬ 
ber, the way in which it is supported, etc. 

3. The permeability to hydro^ep is inversely pro¬ 
portional to the thickness of the rubber. No other gas 
was tested in this respect. • 

4. The specific permeability to hydrogen at 25 deg. 
G. of vulcanized rubber similar to the grade known as 
dental dam is about 20 X 10-* c.c. per minute. This 
value varies somewhat with the age and chemical char¬ 
acteristics of the rubber. 

5. The temperature coefficient of permeability is 
quite high. For example, in the tests at 100 deg. C. the 
permeability to carbon dioxide or helium was about 
seventeen times the rate at 0 deg. G.; the permeability 
te hydrogen was about twenty-two times as great at. 
100 deg. as at 0 deg. G. 

6. The relative permeability of rubber to some com¬ 
mon gases is shown in the following summary: 


Relative 

Permeability 

Gae Hydrogen ■■ I 

Argon. 0.26 

Hsrdrogon. 1*00 

Carbon dioxide. 2.9 

Ammonia. 8.0 

Metlwl chloride. 18.5 

EthjT chl(^o.200.0 


7. The permeability of rubber to water vapor is high 
—approximately fifty times the permeability to hydro¬ 
gen. This value, not having been determined with any 
precision, is not included in the table above. 
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Increasing Demand for Paints, Oils and Varnishes 
in South Manchuria 

The erection of new buildings in connection with the 
development of South Manchuria should increase the 
importation of paints, oils, and varnishes, which have 
amounted to about $1,000,000 annually, approximately 
60 per cent of which was used by the South Manchurian 
Railway Co. Prior to the war, British and American 
paints dominated this market, but as it became more 
difficult to obtain the desired brands, because of the 
lack of shipping facilities, those of Japanese manufac¬ 
ture became better known. With the return of normal 
conditions the potentialities of this market have become 
greater, providing American makes can compete with 
(he prevailing prices, as their superior quality is recog¬ 
nized. One of the brands now in demand is an ordinary 
lead paint, packed in drums of 28 and 112 lb., the former 
selling at $2.60 and the latter at $4.50. Mixed paints, 
put up in 1-lb. tins, sell wholesale at $1.50 per dozen 
tins. Enamels, which Are now in great demand, whole¬ 
sale at $3.60 per dozen tins of 1 lb. each. Varnish is 
selling at $4.20 per dozen tins of 2 lb. each. There are 
two kinds of paint oil on the market, one reported to be 
of pre-war st^ is put up in 4-gal. drums, selling at $7 
per drum wholesale; and the other, a Japanese product, 
put up in 36-lb. drums, selling at $4 per drum. 
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&Mctalli]igical literatee 


•> 

Slag Brick.—A. Guttmann, in an article in Stahl 
und Kisen for March 4, describes Schol’s process of 
making slag brick of high heat resistivity in use at the 
Oberscheld iron works. Here an iron furnace slag con¬ 
taining about 35 per cent SiO, and not less than 44 
per cent CaO is pushed horizontally into a shallow pool, 
so as to be transformed into an almost frothy material 
called ‘‘thermosit/’ with a density of 0.3 and thermal 
conductivity of 0.07. The thermosit is screened and 
the grains of half an inch size and less are mixed witfii 
a certain proportion of a binding agent, prepared from 
fine slag sand and unslaked lime; the lime is slaked 
and the dried mixture is ground. One part of this 
slag-cement and six parts of the thermosit, together 
with water, are then introduced into a drum, from 
which they enter the brick press, in which pressure 
•is applied first from the top and then from below. This 
mode of compression is adopted in order to obtain 
high porosity and high permeability as ^ell as low 
thermal conductivity. The bricks leaving the press 
are very soft and have to be kept for about six hours 
in exhaust steam before being dried in the open air. 
In strength the bricks answer very well i,n houses of 
two or three stcriebp and do not sohen under water. 

Basic Open-hearth Slags. — At the 1920 meet¬ 
ing of the Iron and Steel Institute (British) John F. 
Wilson presented some notes derived from his furnace 
experience on **Slag Conditions in Open-Hearth Basic 
Steel-Making Practice.” Recognizing the fact that when 
melted, slag constituents are in solid solution with each 
.other, he still was of the opinion that much information, 
could be had from studying the acid: base ratio. Basic 
slags appear to adjust themselves to the furnace condi¬ 
tions, with the end of maintaining a viscosity not too 
thick or too thin—something like the consistency of 
cream. This criterion required somewhat different com¬ 
positions for different temperatures; if, for instance, the 
slag is too thin, there must be added to it by the fur- 
naceman sufficient ingredients to rectify the matter, or 
there will be reduced from the slag such elements as give 
increased fusibility (Fe, Mn, P), or, thirdly, chemical 
action will abstract from the tanks or metallic bath 
such elements as to make the slag less fusible. Cor¬ 
respondingly for slags too stiff. 

Starting with that slag which is inert yet contains 
the highest proportion of acids possible in normal basic 
furnace work, the author notes that this slag has the 
desirable or creamy viscosity at the lowest temperature. 
This is called a “silicate slag.” If, after allowing for 
lime-phosphorus and lime-sulphur compounds, th5 
equivalent FeO + MnO + MgO is more than 0.7 X CaO, 
the slag will be of the olivine type—^purely monosilicates. 
If less than 0.7 X CaO it is of the mellilite type with 
perhaps one molecule of bisilieates to two of mono¬ 
silicate. If excess base is added to olivine slag, that 
excess quickly combines with acids from the metal to 
form silicates or phosphates. Excess silica from the 
metal reduces phosphorus or corrodes the tanks. 

High-phosphate slags carry silicates of the olivine 
type, but are less fusible than silicate slags. Very high- 


phosphorus slags are of economic importance, but in 
furnace work tend to carry excess base over the mono¬ 
silicate requirement. This should be reduced to the 
minimum so as to keep the working temperature down 
and the soluble phosphorus up. 

Tapping slags are best made up so that the steel is 
properly purified at a sufficiently high temperature, and 
by least expenditure of bases. Their constitution is quite 
complex, and must«contain “active” bases in order to 
purify the metallic bath of S and P. Compounds be- 
twcenj^ases are probable. 

Pas^ng on to the effect of slag upon various furnace 
Inactions, Mr. Wilson says that the principal methods of 
st^l manufacture decrease in some way the depth of 
slag covering. Thick slag volume retags heat trans¬ 
mission into the metal bath, this requiring high flame 
ten^peratures and excessive wear on furnace. It blankets 
or smothers gas evolution from the steel, thereby slow¬ 
ing down the speed of decarbonization, and the intimate 
contact between metal and slag during the boil is 
hindered. 

In the discussion, J. H. Whiteley said that one of the 
unexplained things about basic slags was the method by 
which iron oxide increased in analysis. It might be 
given off by the metal, but to only the slightest extent. 
Metallic globules in the slag might churn to the surface 
and become oxidized, but ordinarily shot iron in basic 
slags did not exceed 0.5 per cent, as compared to 5 per 
cent in the acid slag during the boil, in spite of which 
percentage iron oxide in the slag is then reduced. The 
only other possibility was the reaction Fe,0, -f* Fe = 
3FeO. While in the acid slag there might be 30 per 
cent of FeO in the slag as silicate and only 0.2 per cent 
of Fe,0.i» in the basic process there might be 8 per cent 
FeO and 2 per cent Fe,0,. Possibly in basic slag the 
iron oxide was much less closely held in chemical com¬ 
bination ^and so was relatively free to become oxidized 
continually by furnace gases. 

Silicon in Acid Steel.—A very clear discussion of 
the reaction occurring when silicon goes up just before 
tapping an acid heat was presented by B. Yaneske and 
G. A. Wood, before the annual meeting of the British 
Iron and Steel Institute, in their paper entitled “Reduc¬ 
tion of Silicon From the Slag' in the Acid Open-Hearth 
Process.” Itfis commonly known that sometimes a heat 
is tapped which eventually shows much more silicon than 
counted upon, although carbon and manganese are sub¬ 
stantially correct. The authors have been able to study 
many such heats, following them back and constructing 
furnace logs, arriving at the conclusion that iron and 
not carbon is the reducing agent. 

Close study shows the following occurrences for high- 
silicon heats: Silicon will increase continuously in metal 
if the bath is held quiet under a very siliceous slag; the 
action is accompanied by a loss in FeO analysis in the 
slag; yet silicon in the bath will be immediately reduced 
if either iron ore or lime be added, later to restart the 
cyple. Meanwhile carbon and manganese are substan¬ 
tially stationary, and may be anything from compara¬ 
tively high to quite low. Dissolved oxygen in the metal 
is also very low, because actual losses of C, Mn and Cr 
during this period of the heat are less than would be ex¬ 
pected. Temperature has no preponderating influence 
on the reduction of si^^poin iii4 aiqjpiura io Mt^only 
directly by favdring a more add slag. ^ ‘ 

The authors suggest a reaction (necessarily ^do- 
thermic) 
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SiO, 4- Fe = FeSi + O. — ?Cal • 

to explain all these facta, as well as the following: If 
tests be taken when the silicon first starts to be reduced, 
they will be pitted the under side (liberation of gas 
from the slag which surrounds the entire metal in the 
spoon, but this gas is only imprisoned at the bottom). 
As the reaction in the furnace becomes stronger, tests 
are pitted both top and bottom, tl^ holes being con¬ 
nected by badly oxidized channels (passage of oxygen- 
.ated gas). Tests are pitted in upper surface exclusively, 
only where there is an excess of oxide in metal, tjie 
reaction « 

FeO + C = Fe 4-’CO ' • 

Presence of oxide in metal during siliconization Is im¬ 
possible, as explained above, so tests pitted on the upper, 
surface only are not found during the course of tihis 
phenomenon. 

Campbell* advances the popularly held equation 
SiO, + 2C = Si + 2CO 

Stoichiometric calculations show that nowhere near 
enough C is lost from a bath to correspond with its gain 
!in Si. Even if ferrosilicon is melted on the banks, it 
will largely enter the metal ostensibly by oxidation, 
through the slag, and reduction, to the metal. Yet silicon 
can thus be added without lowering carbon an amount 
demanded by CampbeU’s equation. It is attractive be¬ 
cause silicon is more easily reduced in a high-carbon 
.melt; yet the authors quote figures from lowKiarbon 
heats showing siliconization from the slag. A slag over 
. mild steel usually tends to increase in FeO and decrease 
in SiO, near the finish, and more oxygen is liable to 
enter the melt because of insufficient carbon being pres¬ 
ent to deoxidize. Siliconization ordinarily canpot bd 
expected from a neutral slag overlying oxidized metal. 
The authors further state that at furnace temperatures 
silicon has a greater affinity for carbon than oxygen, so 
that Campbeirs reaction is improbable, basing their 
argument upon their observations that carbon dees not 
lower in high-silicon metal, until the silicon first is 
elinilndted again, it is commonly known that a newly- 
sanded hearth produces a quiet boil and*requires much 
more ore to oxidize carbon; in other words, the unusu¬ 
ally high silicon then in the metal requires FeO to re¬ 
duce it first, that done the carbon starts. The apparent 
inversion of affinities observed when running an acid 
bessemer very hot is explained thus: high temperatures 
require highly siliceous slag, which resupply silicon to 
the metal as fast as it is oxidized. On burning out the 
carbon to red fumes of iron oxide, the silicon is reduced 
simply because then enough FeO is produced to lower 
the acidity of the slag. 

McCancet advances the equation 

SiO, + 2Fe = Si -1- 2FeO — 51 Cals 

noting that an increase in temperature would lead to a 
greater reduction and the formation of more 8ilico|i. 
True, but it would also form more FeO, yet experience 
shows that the slag actually loses FeO during silicon¬ 
ization, and the action is initiated when FeO in slag is 
already very low. In fact oreing causes a loss in silicon 
In the metal. Nor does this reaction explain the holes 
in test pieces. 

Manufacture and Propertiee of Structural Steel.'* 1896 
mtlon. Pb 180. 

tCRSX. A Mst. Bno., voL 28, Na 14 (April 7,1920), p. 684. 
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British Patents 

('■oiiiplett* 8pi*rlflfatlon« of any liritlsh patent may be obtain<*d 
by roinittlns l.'io. to Uio Superintendent Hritiah Patent Offlee, 
SuiUbanipton nulldinKH, C*lian<-i*ry Ijanr. l^ondon, Knipland.^ 

’ • Synthetic Resins.—Resinous condensation products 
are obtained by passing a vaporized mixture contain¬ 
ing dienes such as isoprene, for example, the mixture 
of gases and vapors obtained by cracking mineral oil 
under high pressure, over a heated contact mass 
(bauxite, fuller’s earth, clay, animal or vegetable char¬ 
coal, etc.) at a temperature above the melting point of 
the resin formed, say from 110 to 250 deg. C.; the 
molten resin is drawn off from the bottom of the con¬ 
tact vessel and solidified. The product is soluble in 
alcohol or ether, and may be used in the manufacture 
of varnishes, coating compositions, plastic compositions, 
insulating materials, etc., and may be vulcanized. (Br. . 
Pat. 138,046—1919. Hall Motor Fuel, Ltd., liondon, 
March 24, 1^0.) 

Catalysts for Ammonia.—Catalysts for use in the 
synthesis of ammonia at atmospheric pressure and mod¬ 
erate temperatures and containing as the active con¬ 
stituent a mqtal which when heated in nitrogen forma a 
nitride decomposable by hydrogen are prepared by caus¬ 
ing an okide of such metal to react with a reducing 
metal tsuch as aluminum or magnesium; the reaction 
mass which constitutes the catalyst contains the cata¬ 
lytic metal in a finely divided state and distributed over 
the oxide of the reducing metal, and by the use of such 
a catalyst the synthesis of ammonia is effected at a tem¬ 
perature lower than that necessary with the catalytic ^ 
metal alone. The following are suitable catalytic metals 
—lithium, uranium, cerium, lanthanum, thorium, ti¬ 
tanium, calcium, barium, strontium, glucinum, - zir¬ 
conium, vanadium and molybdenum; according to an 
example, finely powdered quicklime is intimately mixed 

' with very finely powdered aluminum or magnesium, and 
reduction is started by igniting a length of magnesium 
ribbon introduced into the mixture. To obtain a greater 
dilution of the active metal in the catalyst, a further 
quantity of the reducing metal is added, and the reduc¬ 
tion process repeated; and to regenerate the catalyst, 
fresh quantities of catalytic metal oxide and reducing 
metal arc added, and the mixture brought to reaction 
as before. If the reaction mass is allowed to cool in the 
air or in pure nitrogen, the catalytic metal is in part 
converted into nitride, and the resulting catalyst is of 
increased activity. (Br. Pat. 140,061—1919. L. Duparc 
and C. Urfer, Geneva, May 12, 1920.) 

* Vulcanizing India Rubber. —Natural or synthetic 
rubber is vulcanized by the addition of salts of mono- or 
di-substituted dithiocarbamic acids and di- .or iri- 
valent metals or inorganic radicles, and sulphur, the 
amount of sulphur being reduced to 2 to 0.2 per cent of 
the rubber. In an example, a mixing of 100 parts rub¬ 
ber, 0.5 part sulphur, and 1 part pcntamethylene dithio- 
carbonate of zinc, with or without the addition of min¬ 
eral oxides, reclaimed rubber or substitutes, is vulcan¬ 
ized in the usual manner. (Br. Pat. 140,387—1919. G. 
Bruni, Milan. See also 140,388—1919. May 12, 1920.) 
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Current Events 


; r in the Chemical and Metallm‘gical Industries 




New Jersey Clay Workers Meet at Trenton 
.The annual summer meetini; of the New Jersey Clay 
Workers Association and Eastern Section of the Amer-^ 
lean Ceramic Society was held at Trenton, N. J., June 
25, with morning and afternoon sessions at the Trenton 
Country Club. This delightful spot proved an ideal 
location, and brought an inspiring environment to the 
gathering. About 65 members and guests were present 
from all parts of the state, as well as from New York 
and other neighboring sections. 

Helping the New Ceramic School 

The meeting was called to order shortly after 11 
o’clock, opening with an interesting address by Chair¬ 
man Abel Hansen, head of the Fords Porcelain Works, 
Perth Amboy, N. J. Mr. Hansen spoke of the new 
ceramic school at Rutgers’ College, New Brunswick, 
made possible through the securing of an^appropriation 
of $100,000 from the state, during the last session of 
the legislature, and urged those present to help the 
movement with suitable donations of burned clay build¬ 
ing materials, as well as general ceramic products. In 
this way, he pointed out, the fund will go even further 
than anticipated, making the new building a re^l mon¬ 
ument {o the State of New Jersey. He also brqught 
out the need for interesting young men in J;he advan¬ 
tages of the institution, so that a representative class 
of students would be evidenced at all times. He said 
that the demand for ceramic engineers was great, and 
far in excess of the supply. 

Sagger Making 

The technical session was inaugurated with a valuable 
paper by Charles F. Gieger of the Carborundum Co., on 
the subject of ^'Superior Saggers.” This address traced 
the manufacture of saggers from the mixing of the 
cla> to burning in the kiln, and pointed out some of 
the errors now prevalent in production, frequently mak¬ 
ing. for saggers good for but one or two heats. 

He said that choosing sagger mixtures on the basis 
of porosity, though a practice of long standing, was not 
to be recommended, because porosity is not the govern¬ 
ing factor; the hot strength of the burned sagger mix 
and the rate of deterioration in strength on repeated 
heatings are items that should control the selection of 
a sagger mix. Most refractory materials, he set forth, 
have a much lower mechanical strength at temperatures 
above 1100 deg. C., than when cold, and in most in¬ 
stances, the primary cause is not due to the softening 
brought about through vitrification; it is simply that 
the physical properties are. not the same at all tem¬ 
peratures. 

The speaker explained preferred methods of prepar¬ 
ing sagger mixes, covering the dry gnnding of several 
clays together in a dry or wet pan, or in mills, followed 
by a thorough pugging in a wet pan, with mullers raised 
slightly. When the mix is thoroughly plastic, the grog 
is added, and the entire mass fully ground and mixed. 


c 

The concluding paper of the morning session was an 
interesting r4sum4 on the subject of ceramic drying, 
coving some recent accomplishments in this line, pre- 
ySented by D. H. Applegate, Jr. of Proctor & Schwartz,. 
Iqc.« The talk wasMllustrated with a number of lantern 
j^ides, shcfwing various mechanical drying installations. 
Modern developments, it was pointed out, have made 
possible effective drying of ceramic wares in far less 
tifne than ever thought possible, and with a degree of 
accuracy and uniformity that leaves nothing to be 
desired. ' 

Studies op Clay in the Raw State 

Following a fine luncheon on the veranda of the club 
house, the afternoon meeting was opened with an illu¬ 
minating address by A. V. Bleininger of the Bureau of 
Standards, on the subject of “Studies of Clay in the 
Raw State.” The talk set forth data regarding investi¬ 
gations and experiments now being conducted by the 
Bureau, and which, it is expected, will terminate in a 
pronounced value to those in the ceramic industry. 

These tests cover such matters as the influence of 
organic edmpounds on clay plasticity; the effect of salts 
in clay as utilized for paper manufacture; the rate of 
drying with regard to ultimate shrinkage; the introduc- 
o^tion of chemicals to bring about desired colors in paper- 
making clay, and similar topics. 

I 

Selection of Refractories 

4 . 

Mr. Bleininger’s address was followed by an equally 
interesting and pertinent talk by R. M. Howe, Refrac¬ 
tories Manufacturers’ Association, Mellon Institute, on 
the topic of “The Selection of Refractories.” oThe ad¬ 
dress was illi^trated with a number of charts showing 
the results of tests conducted at the institute. 

Mr. Howp mentioned facts relative to the mining and 
mixing of raw clay for the manufacture of firebrick and 
other high grade refractories. He spoke of the influ¬ 
ence of grind on the finished article, making a compari¬ 
son between finely ground and coarser grade materials. 
He dwelt at some length on the matte^ of spalling, and 
tests conducted along such lines, showing the defined 
relationship between the amount of g;rog used and the 
resistance to spalling. 

Firing Wares in Tunnel Kilns 

The concluding paper of the meeting was one dealing 
with the subject of tunnel kilns by Conrad Dressier, 
American Dressier Tunnel Kilns, Inc., New York. The 
speaker traced the development of the modern tunnel 
kiln, and explained the degree of efficiency now obtained 
in burning spark plugs, electrical porcelain specialties 
and kindred products. Kilns of this character are being 
operated to cone 18 and 19, and giving highly satis¬ 
factory service. 

A number of interesting pictures were thrown on 
the screen, setting forth various tunnel kiln installa¬ 
tions in different parts of the country.. 














/tily 14, 1920 


CHEMICAL AND MBTALLUBGiCAL BNGINEBBIKG 


79 


. Hercules Powder. Co. Sued by duPont Co. for ; 
Alleged Patent Infringement 

A suit which is not only of intereat as a legal BBttle 
between two great rival manufacturers of ^plosives 
and' chemicals but also is of vital importance to prac¬ 
tically every manufacturer of pyroxylin solutions, lac¬ 
quers, artificial and split leathers, and celluloid articles, 
will soon be brought to trial in the federal district court 
for New Jersey. » 

The suit, based on alleged infringement of patents, 
has been instituted against the Hercules Powder C(]^ by 
. the E. I. duPont' de Nemours & Go. The patents lipcci 
which the actidn was brought, it '}s claimed by the* 
duPont Go., protect the use of a mixture of ethyl ackiAe 
and benzol, with or without the addition of ethyl alc<^ 
hoi, as a solvent for nitro-cotton. As pyroxylin solu¬ 
tions, or dopes, used in the manufacture of splij; aijd 
artificial leathers, lacquers, cements, celluloid articles, 
.and hundreds of other commodities, are frequently 
made by dissolving nitro-cotton in these solvents, and 
•the two companies are among the leading competitors in 
the business, this suit assumes a high proportion of 
interest to many concerns throughout the country. 
Definitely stated, the patents which it is claimed have 
been infringed upon are numbers 1,118,498; 1,136,026; 
1,321,633 and 1,321,634 granted to the duPont Go. as 
the assignee of Frederick Kniffen and M. V. Hitt. The 
two Kniffen patents specifically cover a solvent for py¬ 
roxylin consisting of ethyl acetate and benzol and the 
process of forming a body of pyroxylin made by dissolv¬ 
ing pyroxylin in a mixture of ethyl acetate a/id benzol 
and then causing this mixture to evaporate. The two 
Hitt patents cover practically the same proposition, one 
claiming a solvent for pyroxylin and the other the use 
of this solvent to dissolve pyroxylin and conseqi^ently * 
forming a body of it. The solvent covered is a mixture 
of ethyl acetate and benzol (or some higher member of 
the benzol seri|a of hydrocarbons such as toluol), £iid 
ethyl alcohol, methyl alcohol, or some other volatile 
saturated aliphatic alcohol whose rate of evaporation 
is somewhat similar. This solvent is essentially the 
same bs that involved in the Kniffeit patent except that 
part of the etheyl acetate is displaced by «alcohol. This, 
is an alleged improvement on the Kniffen solvent. 

It is understood that the Hercules Go. will try to show 
that the solvent, which is alleged to infringe on the 
duPont patents, was a matter of common knowledge 
years before the patents were taken out, and that the 
only reason ethyl acetate was not very generally em¬ 
ployed was the availability and cheapness of other chem¬ 
icals before it b4clame a commercial commodity. With 
ethyl acetate on an available basis, it was, according to 
the belief of the Hercules Powder Go., put to an old 
and well recognized use in the solvent mixture about 
which the action has been brought. 


Canadian Power Co. to Build Hydro-Electric Plants 
The Bridge River Power Go., Ltd., of Vancouver, 
B. C., is to develop hydro-electric power at the Bridge 
River power site. A total of 400,000 continuous hp. will 
be available when the site is fully developed and power 
in blocks of from 6,000 kw. up will be available within 
two years’ time. Power will be sold as low as $16 per 
hp. year, depending on whether the plant consuming 
the power is located at the power house or at a distance, 
also on the power and load factors. 


The Gaaoline Problem 

connection with the active and widespread efforts 
4o find substitutearfor gasoline Dr. Van H. Manning 
has expressed the opinion that the problem will be solved 
primarily by obtaining more gasoline {rom mineral mat¬ 
ter. The following summing uif of Dr. Manning’s 
views was made in his capacity •as Director of the 
Bureau of Mines, in fact just befoxe he left the Govern¬ 
ment service to take charge of the research division 
of the American Petroleum Institute: 

The present situation of high gasoline prices, and 
threatened shortage, has been caused by an increase in 
the uses of gasoline faster than the increase in produc¬ 
tion and. importations of crude petroleum, from which 
it is derived. It is now found that sufficient gasoline 
cannot be obtained from the old processes of refining 
crqde oils to meet the present and anticipated needs. 
Fortunately, however, processes have been developed 
in recent years for producing synthetic gasoline from 
the heavier and less volatile portions of the crude oils, 
from.which processes some 16 per cent of the 4,000,000,- 
000 gal. of gasoline produced in 1919 was derived. 
Synthetic gasoline can also be manufactured from oil 
shales and gasoline substitutes are being manufactured 
from byproduct coke ovens, and can be made by low- 
temperature destructive distillation of coals and lignites. 

I am strontrly of the opinion that the problem of 
obtaining greater supplies of gasoline will be solved 
primarily by obtaining supplies from mineral matter, 
and that alcohols and other substitutes derived from 
vegetable mafter can be but a minor factor in the 
situation for an indeterminate period of time. 

INCREASING THE YIELD OF PRESENT OlL FIELDS 

• B 

Obviousl]^, the most satisfactory solution of the prob¬ 
lem would be to obtain greater supplies of crude oil, 
and for this reason our Government should give serious 
consideration to the encouragement of our nationals in 
acquiring supplies abroad. This Government should also 
do its utmost to provide technical and scientific guidance 
for the industry at home for the obtaining of more sup¬ 
plies of oil from our own fields. It is a fact not com¬ 
monly known even in the oil industry, that the wells ob¬ 
tain but a small proportion of the oil which exists in 
the sands and that probably not more than from 10 to 
20 per cent is commonly extracted. Oil is found in 
sands and sandstones in pores which are almost mi¬ 
croscopic in size. When the gas which forces this oil 
out of the pores of the sands is exhausted, the remain¬ 
ing oil is held like water in a sponge and the well 
ceases to yield oil in commercial quantities although a 
larger part of the 80 to 90 per cent of the oil remaining 
can be obtained by the proper methods. 

Some exceedingly promising methods have been in 
use for a number of years, which have proved indis¬ 
putably that a great deal more oil can be obtained 
fro|n our oil sands. But there are numerous important 
problems which will call for th4 best scientific and 
technical research for their solution before a full meas¬ 
ure of our oil supplies can be obtained. I am strongly 
of the opinion that one of the first considerations in 
insuring a future supply of gasoline should be of this 
80 to 90 per cent of the oil which is now being left 
in our fields, and that this Government should properly 
conduct the necessary technical and scientific investi¬ 
gations and foster the use of improved processes in 
every way possible. 

Another problem which should receive immediate 
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consideration is the manufacture of synthetic gasoline 
from heavy oils. At the present time there is only 
one process which is being largely used—the so-called 
Burton cracking process held under patent by the Stan¬ 
dard Oil Co. of Indiana. This process can use only one 
quality of oil, w'hidh is but a minor proportion of the 
heavier oils produced in this country. Some 40 to 50 per 
cent of all petroleum which is now being used in 
a mo.st inetlirient manner for steam raising would be 
made available for manufacture into synthetic gasoline 
by the development of a commercially practical process 
for* cracking these heavy oils into synthetic gasoline. 
The discovery of such a process available to all Vehiiers , 
might readily double the quantity of gasoline obtainable 
from our present production of crude oil and defer any 
apprehension of a gasoline shortage for many years 
to come. ^ 

Gasoline From Oil Shales 

In recent years, vast quantities of shales have been 
found in the Rocky Mountain states, in California, 
Kentucky, and many other states* from which can be 
obtained from half a barrel to over a barrel of oil per 
ton of shale. The U. S. Geological Survey estimates 
that the quantity of oil locked up in the shales of Colo¬ 
rado, Utah and Wyoming, is many times more than will 
ever be produced from our oil fields. Frdm these shales, 
gasoline and other petroleum products may be obtained 
by retorting and refining. This has been a commercial 
process for over fifty years in Scotland. In fact, petro¬ 
leum products were obtained in the Unified States from 
oil shales before the discovery of oil. Although there 
is considerable interest and experimentation ]j[oing on 
looking to the utilization of these enormous supplies 
of petroleum products in the West, there are ‘many 
problems to be solved before oils can be obtained suc¬ 
cessfully from shales. And to those who are endeavor¬ 
ing to develop this latent resource, there is need for 
the Government to render every service and encouraij:e- 
ment in the way of research and otherwise, in order 
to hasten the date when oil from shales may be made 
available. 

Substitutes From Byproduct Coke Ovens 

A considerable quantity of gasoline substitutes is 
now being obtained from byproduct coke ovens. It is 
expected that 96,000,000 gal. of benzol will be produced 
in 1920, which will be about 2 per cent of the total 
gasoline supplies for the year. Everything should be 
done to encourage and foster this industry. Still larger 
quantities of gasoline substitutes can be made by re¬ 
torting the coal and lignites which now are being con¬ 
sumed as they come from the mines. If the-available 
oil could be extracted from every ton of coal and lignite 
before they were consumed, it would add very greatly 
to the supplies of motor fuels. I wish to point out that 
the production of benzol from coals is likely to be in¬ 
separable from the utilization of alcohols from vegetable 
matter. It is a fact that the present gasoline-using 
engine cannot use straight alcohol satisfactorily; also, 
it is going to be practically necessary that any substi¬ 
tute for gasoline as an engine fuel must be practically 
interchangeable with gasoline. To accomplish this pur¬ 
pose it is necessary to blend alcohol with gasoline. But 
alcohol vdll not blend with gasoline unless there is a con¬ 
siderable quantity of benzol or a similar product in the 
mixture. Therefore, unless some other solution of this 
problem is found, it will be necessary to produce large 


quantities of benzol from coal in order to blend the 
alcohol with gasoline and make it an interchangeable 
fuel. 

Alcohol From Vegetable Matter 

At the present time but a comparatively small amount 
of alcohol produced from sugar refinery wastes is being 
pl&ced on the market in competition with gasoline. This 
is being sold as alcohol* benzol, ether and gasoline 
blends. However, the quantity of alcohol obtainable 
from sugar refineries is negligible compared with our 
gam^ine needs. 

^ * It is true that there are immense quantities of waste 
^g/^table matteri throughout the country, and were 
/it possible to gather the refuse from the farms and from 
the^ lumber camps and other places, a tremendous quan¬ 
tity of alcohol could be obtained. But it is unfoiiunately 
trrue*that this waste vegetable matter is widely scattered 
and in few places is it concentrated enough that it 
seems commercially feasible to make alcohol in competi¬ 
tion with gasoline. 

From a quantitative standpoint, petroleum, coal, and 
oil shale are likely to be the cheapest raw material for 
making gasoline substitutes. It must be borne in 
mind that the obtaining of gasoline substitutes alone will 
not solve the problems resulting from the failing petro¬ 
leum supply. Gasoline is but one of the essential 
products from petroleum. An automobile, or farm trac¬ 
tor would be even more helpless without the lubricants 
obtained from petroleum than without the gasoline. 
There is not a moving part in any piece of machinery 
in the United States which does not take lubricants 
Which are derived from petroleum. 

Suggested Lines of Investigation 

* It,, would be a mistaken policy to limit the investiga¬ 
tion of gasoline substitutes to vegetable matter. Em¬ 
phasis should be placed on the investigation of the 
problems mentioned. Serious consideration should be 
given to encourage the development of gasoline and gaso¬ 
line i.ubstitutes; (1) by increasing the recovery of oil 
from our oil fields, (2) by developing processes for mak¬ 
ing synthetic gasolAie out of heavy oils, (3) by encourag¬ 
ing the development of processes for making gasoline 
and gasoline substitutes out of oil shales, coals, lignites, 
peats, and^(4) by developing processes for making alco¬ 
hols* ethers, etc., from waste vegetable matter. 


Chemistry Co-operating in Plant Protection 

Progress was achieved at the Rochester meeting on 
June 23 when a group of about thirty-five persons met 
under the auspices of the National Research Council 
and adopted tentatively articles of association for the 
proposed “Plant Protection Institute.’* This is one of 
the products of the vigorous effort by Dr. H. E. Howe, 
who is preaching the gospel of co-operative research 
and industrial development. 

This movement includes entomologists, plant path- 
fologists, and the makers of insecticides, fungicides, and 
the manufacturers of apparatus for the use of these 
materials. Agencies formally co-operating are the 
American Society of Economic Entomologists, the 
American Phytopathological Institute and manufac¬ 
turers of equipment. It is hoped that standardized 
labels, standard directions for application of these 
materials and other similar co-operation can be achieved 
as well as the much needed research in the chemical 
. and plant industry fields. 
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Swenson Evaporator Co. Wins Suit ‘ 

The Swenson Evaporator Co. of Chicajgo, IIU a 
company engaged in the manufacture of evaporators 
for various industries, sold to the Minneapolis & Ontario 
Taper Co. for its plant al International Falls, Minne¬ 
sota, equipment amounting to $170,000 in 1916. Tl)is 
material was delivered to the paper company so that 
the mill could be put in operation w^hin less than a 
year. 

Early in 1919, the evaporator company filed suit in 
the United States District Court at Minneapolis''i'oi^ 
the remaining amount due in accordance with contract, # 
which was long overdue, claiming about $40,000 tmd 
interest. * , ^ 

The paper company claimed that this money was not 
paid as the machinery was not built according to con¬ 
tract and filed a counter-claim for damages to the extent 
of $700,000, this amount being gradually reduced by 
rulings of the court to $92,000, as representing the 
maximum amount that could be due the defendant in 
case the jury decided they were entitled to any dam¬ 
ages at all. 

The trial opened on June 7, before Judge Booth of 
the United States District C.ourt, in St. Paul, and lasted 
three weeks. 

The paper company relied mainly upon the testimony 
of two former employees of the mill, Norman E. Brokaw 
and Prof. Adolph P, Myer. 

The evaporator company’s witnesses included Robert 
Woodhead, superintendent of the Canada Paper Co., 
C. F. Beyerl, who had charge of, the construction of the 
mill in question and various employees and officers of 
the Swenson Evaporator Co. 

The testimony proved, according to the verdict 
reached by the jury, that the troubles of the paper Com¬ 
pany were due to incompetent management and opera¬ 
tion, and not to any faulty design or defects in material 
furnished, it was shown also that the machinery and 
plant were never given a fair trial, and that similar 
machinery made by the same company was giving satis- 
factor^ sgrvice at other pulp mills jvhen operating on 
similar materials. 

The-case was submitted to the jury June 26,1920, and 
a verdict for the Swenson Evaporator ,Co. for $43,862 
returned the next morning. 


Chemical Merger Expected 

Negotiations looking to the merger of several of the 
large byproduct and chemical companies are said to be 
progressing satisfactorily. The plan involves the mer¬ 
ger of the General Chemical Co., Barrett Co., Semet- 
Solvay Co. and National Aniline Co. It is possible that 
an announcement bearing upon the proposed merger 
may be made before the close of the month. Prices 
at "which the shares of certain of the subsidiary com¬ 
panies will go into the merger have been agreed upon. 

It is understood that the aggregate earnings of the 
companies to bo embodied in the merger—Barrett, Na¬ 
tional Aniline, General Chemical and Semet-Solvay—are 
now running at rate of $80,000,000 annually of which 
National Aniline contributes about $12,000,000. 


Germany’s Potash Industry 
It is repwted that the net profit of the German potash 
industry for the year 1919 was 7,661,611 marks, as com¬ 
pared to 2,817,667. marks for 1918. 


Peisonal 


CoMi''ORT A. Adams, dean of Harvard School of Engi¬ 
neering, has resigned to devote his entire time to the work 
of the National Research Council, in which he is chairman 
of the Engineering Division. 

Dr. Edward Bartow, of Illinois University, has accepted 
a position as head of the chemical department for lAwa 
Sl^ LViiversity, Iowa City, Iowa. 

Fred A. Bigelow has been elected president of the Car¬ 
penter Steel Co., Reading, Pa., succeeding W. B. Kunhardt, 
who becomes chairman of the board of directors. 

W. D. Collins has been designated as chief of the 
Qua]ity-of-Water division of the United States Geological 
Survey. Mr. Collins formerly was a member of the 
chemical staff in the Water Resources laboratory ol the 
Survey. For several years, however, he has been serving 
as a chemist in the Bureau of Chemistry, Department of 
Agriculture. 

C. B. Hocker, of the engineering department of the 
Western Electric Co., New York, Is making an extended 
visit to the Chicago plant. 

Prof. Hector James Hughes has been made dean of the 
Harvard University Engineering School, Cambridge, Mass., 
to succeed Comfort A. Adams, resigned. 

Colonel Arthur B. Lamb, who is now in charge of the re¬ 
search laboratory of the Nitrate Division, at American 
University, Washington, D. C., has decided to resume his 
duties at IIar\|prd University, and will return there in 
September. 

J. B. McIntosh, well known among copper and lead men 
in the West, has resigned as superintendent of construction, 
Murray Plant, American Smelting and Refining Cogipany, 

^ to accept the position of chief mechanical and construction 
engineer for* Compania dc Real del Monte Pachuca, and 
will leave for Mexico July 15. Mr. McIntosh acted as civil 
engineer for the Anaconda Copper Mining Company for 
many years, having a prominent part in the construction 
of‘the Washoe Smelter. In 1907 and 1908 he acted as engi¬ 
neer in charge of construction for the Tooele Smelter, built 
by the same interests, resigning to go to Bisbee, Arizona, 
where he directed the preliminary work on the Clarkedalc 
Smelter. For the pa.st 8 or 10 years he has been attached 
to the engineering division of the Utah department, Ameri¬ 
can Smelting and Refining Co. and has executed several 
notable improvements in their plants during that time. 

Harrison E. Patten has resigned from his position as 
physical chemist in the Bureau of Chemistry, Wa.shington. 
He left his work there on the first of the present month. 

W. N. Pritchard, Jr., formerly superintendent of a pulp 
mill of the Procter & Gamble Co., Augusta, Ga., is now 
doing re.scarch work on dyes for the Calco Chemical Co.» 
Bound Brook, N. J. 

George W. Sargent has severed his connection with the 
Crucible Steel Co. of America as vice-president and metal¬ 
lurgist, and is now devoting his attention to the Molyb¬ 
denum Corp. of America, of which he is president. 

Eari. Stafford has recently become a member of the 
eng^eering staff of Arthur D. Little, Inc., chemists and 
engineers, Cambridge, Mass. Mr. Stafford is a graduate of 
the Engineering School of Tufts College. 1908, and for the 
past twelve years has devoted his attention largely to hydro¬ 
electric developments with particular reference to ore treat¬ 
ing plant.s, pulp and pape/ mill.M and light and power 
companies. 

R. H. Tawnby, who was a representative of labor on the 
so-called Sankey Commission investigating the English co^ 
situation, spoke before the Chicago City Club on July 1 
on the subject: *'The Movement for the Nationalization 
of Mines in England.'’ 

Robert V. Townsend, formerly chemist in charge of the 
chlorinated toluene products, Semet-Solvay Co., Syracuse, 
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N. Y.» has accepted a position with the Victor Talking 
Machine Co., Camden, N. J., where l^e will organise and 
direct its department of chemical research. 

Prof. Alfred H. White, head of the department^ of 
chemical engineering, University of Michigan, has sailed 
for France to be gone about a month in the interest of the 
Air Nitrates Corporation of New York City. 

C. W. Wright, of^Rome, Italy, and his brother, C. A. 
Wright, formerly of the U. S. Bureau of Mines, sailed July 
8 for Italy, on the S. S. Canopic. Their address will be 28 
Via Parlamento, Rome. 


Obituary 


L. H. IlASKEiJi, vice-president of the Southern Cotton 
Oil Co., died at his home in Savanna*h, Gu., on June 4, 1920. 

B. F. Meculing, director of Mechling Brothers, manu¬ 
facturers of heavy chemicals, Camden, N. J., died on July 2, 
at his home in Philadelphia. He had been ill for the past 
two years but his condition was not serious until recently. 
In addition to his conection with Mechling Brothers he was 
president of the Albro-Clem Klevator Co. and the Elevator 
Safety Appliance Co., both of Philadelphia. Mr. Mechling 
was 73 ye,ars of age and is survived by his widow and three 
children. 
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Qmcnt Maikct Reports 

1. ■■■ ■■ ..—> — ■■■ : " ■--: ■■ .. 'I 

The Non-Ferrous Metal Market 

New York, Juljf .9, 1920 .—The outside market 'has ad¬ 
vanced *to IH.riOc*., as copper stocks dwindle. Spot lead* prac¬ 
tically does not exist. Zinc stocks, also, arc very low. 

Cents per Lb. 

Copper, elcetrulylie. 19.00 

Alumiiiuin, 98 to 99 i)cr eeiit. 33.00 

Antimony, whulixialv lots. 7.62- 871 

Nickel, orainary . 43.00 ‘ 

Nickel, electrolytic. 45.00 

Tin, Straits, spot. 48.50 

Lead, New York, epot . 8.00 

I^ead, K, 8t. Louie, eieit. 7.75 

Zino, spot. New York. 8.00 

Zinc, spot, E. 8t. Louia. 7.60 

OTHER METALS 

Silver (July 8).os. $0.99} 

Bismuth (500 lb. lots).lb. 2770 

Cobalt.lb. 2.50®3.00 

Magnorium (f.o.b. Niasara Falls).lb. 1.75 

Platinum.os. 80((4 85 

Iridium.os. 3(H) 

Palladium.* Z5^58 

Mercury.75 lb. 90®92 

FINISHED METAL PRODUCTTS 

Warehouse Pr|oe 
Cents per Lb. 

Copper sbccts, hot rolled. ■ 5? 

Copper bottoms. aa 

Copper rods. 38.00® 40.00 

High brass wire and sheets.. J9‘ 

High brass rods.. 

Tx>w brass wire and sheets. 28.50 

Low brass rods... 2J.00 

Brand brass tubing. 45.25 

Brased bronse tubing. 41.75 

SeamloM copper tubing.. 34. gj 

Beamlon high brass tubing. 33.00 


SCRAP METALS 


Aluminum, cast scrap. 

Aluminum, aheet aerap. 

Copper, heavy machinery eomp. 

Cop^, heavy and wire. 

Cop^, light and bottoms...... 

CoppcTi heavy cut and crucible.. 

Bfi>i.h*fyy. 

No. I clean brasa turninga. 

No. 1 eomp. turnings. 

Laml, tea. 

iMd, heavy. 

.Milio, scrap. 


Canto per Lb. 
Buying Price 

23.(MH 

923.50 

2i.00( 

|23.50 

I4.50( 

915.00 

I4.25( 

||4.75 

I2.75< 

913.75 

IS.OOf 

915.50 

9.00 

lio.oo 

7.00 

1 7.50 

9.00( 

1 9.50 

12.50 

||3.00 

4.50 

1 5.00 

6.50 

1 7.00 

4.50 

9 5.00 


The Iron and Steel Blarket 

ii.- A . .. 

In the iron and steel industry production has increased 
and shipments have decreased, ''Order No. 7” of the Inter¬ 
state Commerce Commission being blamed for the latter and 
receiving no commendation for the former. • It operates to 
decrease the supplies of open top cars for loading Connells- 
ville coke and for shipping pig iron and sted products, while 
the increased supplies of cars to coal mines have brought 
about a better distribution of coal, the byproduct coke ovena 
and steel mills being beneficiaries among others. What 
thesieon and steel industry wants la to ahip its accumulation 
df product, not means to produce still more and pile at a 
* still greater rate. . 

y " 

^ ^ * June Production op Pig Iron 

Production of pig iron in June was at the rate of about 
37,400,000 gross tons per annum. On the basis of estimat- 
irfg capacity under ordinarily favorable working conditions 
at 45,000,000 tons, rates of production have been approxi¬ 
mately 90 per cent in March, 76 per cent in April, 79 per 
cent in May and 83 per cent in June. At the recent rate of 
increase October would see 100 per cent production. The 
March rate was the highest since October, 1918, the rail 
strikes coming in April, with a gradual recovery thereafter. 

The report on steel ingot production in June is not yet 
available, but it seems fair to assume that ingot production 
has continued in relation to pig iron production, in which 
case the June rate of ingot production was about 43,200,000 
gross tons per annum, capacity being somewhere between 
50,000,000 and 65,000,000 tons, and probably nearer the 
higher figure. Normally the production of finished rolled 
steel is about 76 per cent of the ingot production, but at 
the present time the proportion is much less, as many mills 
are accumulating semi-finished steel, partly by reason of 
greater convenience in piling and partly because of uncer¬ 
tainty whether customers will want all steel that would now 
be rolled according to their specifications, at the late date 
I at which some of the steel would be shipped, for even the 
point of shipping current production has not been reached, 
reduction of the accumulation being still farther in the 
future. 

' Quiet Markets 

There is very little interest in the pig iron and steel 
markets, which are all very quiet, except for business be¬ 
tween the Steel Corporation subsidiaries and their regnilar 
customers, which business has become of practically fbutine 
character, the ccustomers having confidence in the Steel Cor¬ 
poration prices on account of their being lower than the 
prices named by any of the independents. Contracts and 
orders are placed even though the time of delivery is alto-^ 
gethcr uncertain. The matter of delivery is really a detail 
as the corporation is selling to customers who are now 
receiving steel, as far as shipping conditions permit, and it 
is merely a matter of extending the service, as time passes, 
for additional periods. 

Little attempt is being made to prognosticate the future 
of the iron and steel markets, as everything is seen to hinge 
on transportation conditions, and the outlook in that respect 
is of course cloudy. Few observers doubt that transporta¬ 
tion conditions really will improve very materially and long 
before winter, when indeed a fresh batch of troubles is likely 
to come. Three dates are to be mentioned as promising* 
directly or indirectly, some help in transportation by pro¬ 
ducing greater incentive to utilize to the best advantage the 
ivxisting physical facilities: July 20, when the Railroad 
Labor Board is expected to make its awards; August 1* 
when the decision in the freight rate cases is expected; 
September 1* when the Government guarantee of railroad 
earnings expires and the railroads will have to earn what¬ 
ever money they get. 

Labor Outlook Guar 

The Columbus convention reached an agreement in the 
matter of wage rates ip sheet and tin mlQs hitherto con¬ 
trolled by the Amalgamated Association. The men receded 
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fh>m their yariouB strong demands, and some entirely minor 
concessions made them. Several manufacturers who 
haice hithertgybefin con|ent to sign the* Amalgamated Asso¬ 
ciation scales year by ^ar after the usual negotiations are 
now strongly dispos^ to discontinue this practice when a 
scale yeai; terminates under conditions auspicious for such 
an Undertaking. The workers’ organization has controlled 
less than 40 per cent of the sheet and tin mills of the 
country, all the Steel Corporation mills, for instance, bsiiig 
open shop,* and the organization has been largely in the 
nature of an employment agency, affording facilities for the 
manning of mills and their operation by dealing with a mill 
committee in the matter of petty grievances rather than 
with individuals. At some of the mills built in the pa^l few 
years the scale has been* sig^ned from choice, on the belilf 
that the plants could thus be gotten |nto operation jmore* 
quickly. With the open shop such an important^ issue wM 
the industry in general, such a disposition has disappqprea^ 

Now that the American Federation of Labor has conceded 
to the Amalgamated Association jurisdiction in case of an 
effort to unionize the iron and steel industry as a whole, 
by promising the Amalgamated Association a 51 per cent 
vote on any organizing committee the federation may set 
up pursuant to the resolution at the recent Montreal con¬ 
vention, the common opinion in the iron and steel industry 
is that no general organizing effort will be made. In the 
circumstances there is not much incentive for the American 
Federation of Labor to undertake such an operation, while 
there is nothing in the recent history of the Amalgamated 
Association, in its narrow sphere, to attempt so large a 
proposition. The Amalgamated Association would not think 
of conducting such an organizing campaign as that of last 
year, with its very radical atmosphere, as the association is 
distinctly conservative, and yet as to producing results 
by way of a strike the methods pursued last year were easily 
the most likely to succeed, even if a strike based on agita¬ 
tion of such a character could not be expected to succeed. 

The definite reason why the iron and steel industry has 
remained so readily on the open shop principle is that it 
has payment by results as to practically all its skilled labor, 
the remedy for labor unrest urged as the most effective in^ 
all recent councils on this subject, and the principle of pay-* 
ment by results is likely to be extended from time to time 
in the industry to reach men farther down than thbse now 
paid definitely on a tonnage basis. , 

The Chemical and Allied Industrial Markets 

New York, My 9, 1920, 

Tho obemical market is in the same erratic buying 
position that it has occupied recently. Offerings are few 
enough, at what buyers consider a f^ir price, and conse¬ 
quently there is little activity displayed. The transportation 
situation seems to be relieved somewhat and deliveries on 
contracts are being made more rapidly than they have for 
some time. The potaoBium salts have held firm throughout 
the period with some offerings of caustic being made at 30c. 
while other interests are holding out for 38@40c. per lb., 
but even at these figures there is very little material visible. 
Biehromate of potash is steady at 44e. on spot, with x^ossible 
shading of few c^ts for future contract as producers are 
unable to take care of anything but contract business. 
Manufacturers have advanced the price of potassitm 
chlorate to 16@17c. per lb., which represents a rise of Ic. 
per lb., caused by recent heavy demand. Current prices of 
potassium hrtnnide are holding firnf and 90e. is the average 
price with some interests going as high as 96c. per lb. 
Copperas has fallen. off slightly to $2.76@$3 per cwt. 
against 32.90@$3 of the previous report caused by drop in 
the volume of business. It is impossible to locate salt cake 
for less than $40 and as high as $60 per ton is being quoted 
on material that has bhanged hands several times. A year 
ago $8-$10 per ton was a reasonable price. Offerings of 
bortum chloride are being made at $168(g)$166 per ton and 
there is promise of the domestic market returning to normal 
in tbe face of importing competition. There has been little 
or no activity among the acids and previous quotations 
prevail. ■ • 

Despite the pMietions made earlier in the year that 


there would be a sharp decline about July 1, the coal- 
tar products market maintains that inactive appear¬ 
ance that is becomftig habitual, and from indications will 
continue to do so. is ’thought by many that, if for no 
other reason than the Japanese money situation, this drop 
is bound to occur and has been merely ^deferred unt^l the 
late fall. On the other hand, the mote optimistic members 
believe that Japan is safely over t|;ie crisis and will be 
back in the market soon, which wMl have the effect of 
not only keeping prices firm but will also strengthen thenL 
Phenol remains in good supply and Government resale ma¬ 
terial can be obtained at 12c. per lb. It was estimated 
that the 27,000,000 lb. placed on the open market, with con- 
llitional clauses against exportations and selling'to jobbers, 
would 4ast four years, based on the approximate consump¬ 
tion of 6,000,000 lb. per year, but there is some speculation 
rife as to whether this supply will hold out. However, the 
firm that is handling this matenal is certain that it will 
be available for at least a year or year and a half. There 
is no naphthalene being offered except in small lots and 
19@21c. per lb. is being demanded. Metaphenylenediamine 
came up during the week and is quoted at $1.23@$l..*f0 per 
lb. against a low price of $1.16 of the previous week. The 
supply of aniline oil and salts seems to be better and prices 
on these two items are easier at 32@38c. for the former 
and 40@46c. per lb. for the latter. Beta-naphthol, tech., 
is quoted at 88c. per lb. for spot material and 80^82c. on 
contract; the sublimed grade is nominally quoted at the 
same figures, but there is no material available. Producers 
of pure hemol have made an advance to 35@40|c. per gal., 
f.o.b. works, drums extra and returnable. Toluol and 
solvent naphtha were also advanced, the new quotations 
being 35@40c. per gal. for the former, and 30ft@35ftc. per 
gal. for the latter. These items forming the basis for most 
of the coal-tar products, there seems to be no indication of 
a weak and faNing market. 

• Waxes 

ParaJ^nes hold the center of interest in this market. 
Scarcity combined with heavy demand is tending jto hold 
priepS at the present high levels. The different grades of 
this wax hdd range between 7@12ic. per lb., a year ago, 
against eurrent range of 9@18ic., and it is thought that 
still higher levels will be reached. The fiooding of the 
market with 2,000 tons of camauha, No. 3, North country, 
has caused a drop in this item, which is now listed at 36@ 
37c. per lb. against 43@)44c. until the current quotation. 
Japan wax has been affected by the money conditions in the 
East and is considerably weaker at 19(g>19|c. per lb. 

Naval Stores 

This market is fast approaching last year’s fig^ures. In 
the case of the rosins it is already below that market which 
was quoted at $16@$16.96 for B-D grade, against $12® 
$16.96 current quotations. Turpentine a year ago was sell¬ 
ing at $1.10, and if present conditions prevail it will not 
be long before this limit is reached. Buyers are very few 
even at the present $1.49 level, which is almost $1 below 
the price asked three months ago. 

Miscellaneous 

Molybdenum ore shows a marked increase in activity 
after a long interval of dullness. While the ore is now 
quoted at $1 per lb. of MoSi, an advance from 85c. busi¬ 
ness has been transacted at considerably below the dollar 
mark. The ore in most of these instances, however, repre¬ 
sents odd lots and war-time stock purchased from muni¬ 
tion works. The greater use of molybdenum for the making 
of parts in the automobile industry has done much to open 
up business. 

In the feldspar market there has been an upward move¬ 
ment, with orders at least three months in advance of 
available stock. Little has'been done toward working the 
Connecticut resources for the last six months and the 
Canadian mines show a. similar inactivity. The ground 
product, f.o.b. New York State and North Carolina, is 
quoted at $17 per net ton, a rise of $1 within the week. 

Connellsville coke is nominal at $18@$19, foundry, and 
$17.60®$18.60 furnace, with very little obtainable. 
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The Chicago Market 

Chicago, III., July S, 1920. 

Quiet is the ruling spirit in local markets. On many items 
the difference between spot and future ciuotations is as high 
as fiO per cent, indicating that lower spot prices will arrive 
some time. This (bnds to discourage spot buying beyond 
certain and definite needs. A great portion of the capacity 
of producers is tied up Jinder contract, which fact has driven 
the immediate and early delivery business into the hands of 
brokers and speculators. These interests, being affected by 
the general financial tightness, seem unable to hold prices in 
the face of weak demand and the general trend of the 
market is therefore downward. , 

Transportation conditions are improving. Last week an 
embargo was placed on intercity shipments in the Chicago 
District, embracing Hammond, Gary and similar nearby 
points. This was with a view to permitting the carriers to 
clear out the accumulation of through shipments, some of 
which have been stalled for weeks. Consumers depending 
for supplies on consignments from far-away points arc beihg 
benefited thereby. Considerable worry as to the coal situ¬ 
ation has been expressed, fears of a shortage during the 
coming winter being prevalent. A careful survey of the 
situation, however, indicates that there is no cause, for 
alarm and production is keeping pace with demand, which 
is all that is ever expected this time of year. 

Heavy Chemicals 

In general, spot market is weak, even in the face of very 
low supply and, as producers are well sold up for some time 
to come, but few transactions are recorded fdi* future deliv¬ 
ery. Shortage in nlkaUn is most pronounced, with prices 
changed but fractionally since last reported. Caustic soda 
has been all but unobtainable, the prices mentioned being 
G^c. per pound on the solid and 6c. on the granulated. These 
quotations should be considered as nominal. Sal soda shows 
increasing strength with contract business going, at $1.70@ 
$1.75 per cwt., spots running up to $1.90, and goods hard to 
locate at any figure. Bleach and soda ash show no bhange. 

Produbers of alcohol remain wholly unable to keep up 
with demand, the scarcity of the vnethyl grade «being niost 
pronounced. Not only are manufacturers having difficulty 
in securing molasses but the supply they do get is weaker 
in sugar content than that formerly obtained, owing to a 
• greater effort by the sugar refiner to extract all the sugar 
possible. This is caused by the present abnormal price on 
sugar, and the apparent impending break in this com¬ 
modity may relieve the condition. Meanwhile, the conver¬ 
sion of molasses plants to corn continues. Denatured alco¬ 
hol, normally around 50c. at this time of the year, is firm at 
$1.09 per gal., owing to its wide consumption by industries 
ordinarily using methyl. Methyl, when found, is going at 
$3.65 per gal. for 95 per cent and considerable contract 
business is being closed both at that figure and on an open 
price basis. Market on ethyl grade is unchanged. Formal¬ 
dehyde, still hampered by alcohol shortage, remains scarce 
with price firm at 55c. 

Merntry remains firm at a price of $90 per fla.sk, which is 
notable in view of the fact that various mercurial products 
which are factors in the drug trade were reduced by the 
manufacturers. Aqua ammonia, on contracts, remains un¬ 
changed, but practically all spots are second hand, on which 
definite quotations arc unavailable. Transactions in carboys 
ranged up as high as 15c. per pound for 26 deg. Demand 
ior sal ammoniac is off and price has dropped on the lump 
variety to 23@24c. per lb. and on the refined gray to Ipc. 
Domestic barium chloride is hard to get. The imported is 
quoted at $175 a ton, nominally, as local supply is about 
exhausted. Carbon tetrachloride is weak on spots, 11c. being 
the high figure on recent transactions. Contracts cannot 
be negotiated at much below 13c. 

Nothing of interest has occurred in the acid trade in the 
past fortnight other than a reduction in producers’ quota^ 
tion on pyrogallic. Makers now offer the re-sublimed at 
$2.35@$2.40 per lb. and the crystals at 40c. less. 

Coal-Tar Products 

The great shortage in all classes of coal-tar products still 
maintains although reduced acjtivities in the textile industry 


should cause a lessened call for colors. Inquiry remains 
light, in the face of which advances were registered July 1 
on naphtha, benzol and toluol. Pure benzol is now quoted at 
36c. per gal., naphtha at 30c. and toluol at 36c. As pro¬ 
ducers are far behind on contracts and but few transactions 
are recorded in spots, these prices are almost nominal. 
Ordinary routine transactions in the acids have left prices 
unchanged. 

F6rmerly noted uncertainty in price on aniline salt has 
ended with the price firm at 38c. per lb. The same is true of 
aniline oil, 33ftc. being current. The advance in benzol 
indicates no further depression on these items. Spot stocks 
of naphthalene are practically exhausted and quotations 
depcflfi'on the buyers’ need for supplies. Fluctuation is so 
frreat as to render a report useless. 

' ' Vegetable Oils 

Buyers’ apathy continues. Favorable growing weather for 
cotton coupled with an optimistic government crop report 
served to discourage cottonseed oU buying and nothing has 
ocdurrdd to stimulate the demand on any other item in the 
line. Lmseed oil, suffering from the public’s refusal to buy 
on a declining market, is moving slowly, but the price is 
firm at from $1.64 per gal. in tank cars to $1.64 in barrels 
f.o.b. warehouse. All other oils in this market show but 
fractional changes. 

Naval Stores 

Turpentine on local sales has declined abruptly from a 
figure of $2.20 a gal. two weeks ago; it is now down to $1.75 
to $1.85, with buyers showing no eagerness to load up. No 
great business is to be anticipated until prices demonstrate 
stability. Transportation conditions are considerably im¬ 
proved so that immediate requirements are being filled with 
little trouble. 

Pine oil, both pure and destructively distilled, remains 
very hard to get, and is unchanged in price. 

The St. Louis Market 

, St. Louis, Mo., July 6, 1920. 

Thete has been little change in the chemical market dur¬ 
ing the past two weeks and prices for the most part have 
remained stationary. Local stocks are low, especially of 
che/nicals which arc not produced locally. The railroad 
situation has not improved materially and carload ship¬ 
ments sre slow and deliveries erratic. 

Heavy Chemicals 

A • A 

Local producers report little spot buying but many in¬ 
quiries by contract buyers. The market for sulphuric acid 
is quiet and prices unchanged. The 60 deg. grade, is quoted 
in carload Ibts at $16 to $16 per ton and 66 deg. grade at 
$22 per ton. The demand for oleum continues light and 
price is unchanged at $27.60 per ton. There has been little 
change in the demand for muriatic acid and the price 
remains at $25 per ton in carload lota and 2@21cr. per pound 
in carboys for the 18 degree grade. The supply of sodium 
bisulphate is very short and the demand good. Quotation 
remains unchanged at $6 per ton in carload lota. 

The market for nitric acid is quiet and prices unchanged. 
The 36 deg. grade is quoted at $7 per cwt., 38 deg. grade at 
$8, 40 deg. grade at $9 and the 42 deg. grade at $10, in 
carload lota. The recent action of the Chilean association 
of producers in advancing the prices of nitrate of soda will 
undoubtedly cause an increase of price of nitric acid, as soon 
as the new supplies reach the market. 

Quotations on phenol are unchanged at 12c. per lb. in 
(Quantities 16 tons and over. The supply is plentiful, due 
to a local firip disposing of surplus Government stock. The 
Supply of zinc oxide is very limited and manufacturers are 
quoting on third quarter delivery. Prices are firm at 
9@10Iic. per lb., depending on the grade. 

There is a fair demand for caustic soda and supplies are 
more plentiful. Prices are unchanged at $6.26 per lb. in 
carload lots. Soda ash is unchanged at $3.76 per lb. 

The supplies of all grades of oJcohcl are very limited 
and the demand light Denatured alcohol in Nos. 4 and 8 
grades is quoted at $1.06 per gal. 
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General Chemicals 

CnRRENT WHOLB8ALB FRICES IN NEW YOBK MARKET 


Boric, e_ 

Boric, powder.. 

Citric. 

Hydroohlorio (nominal).., 
Hydrofluoric, 52 per cent. 


Lactic, 22 per cent tech. 

M^ybdic, C. P......... 

Muriatic. 20 deg. (ace hydroohloii 

Nitric, 40 deg. 

Nitric, 42 deg. 

Oxalic, ciyctala... 

Phoephorlo, Ortho. SO par cent aol 
Picric. . 



Csrlots 

Less Csrlots 

....lb. 

.... 

^ $0.65 -$0.75 

....lb. 

$0.15 -$0.2Q 

.21 - .22 

. .ewt. 

3.50- 3.75 

4.00- 4.50 

. .ewt. 

6.00- 7.50 

8.00- 9.00 

. ewt. 

15.50 -16.00 

16.50 - 17.50 

...lb. 

.15- .15 

\ .154- .164 

...lb. 

.15- .15 

f .15- .16 

...Ib. 

1.05 - 1.12 

1.17- 1.10 

. .ewt. 

2.00 - 3.00 

3.10 - .3.25 

...lb. 

.134- .14 

• Ml- * .ISi 

...lb. 

.11- .III 

.12- .16 

...lb. 

.041- .05 

.06 - .07 

...lb. 

4.00- 4.50 

4.50- 5.00 

...lb. 

.06 - .07 

.07*- .08) 

...lb. 

.074- .00 

.084- .09* 

...lb. 

.55- .57 

.60- .65 

in .lb. 

.14- .23 

.24 - |25 

. .Mb. 

.28- .35 

.40 - .30 

...lb. 

,., ton 

2.25 - 2.55 
14.00 -19.00 

2.60 - 2.65* 

.., ton 


. 

. .. toll 

23.00 >24.00 

95.00 - 26.00 

..ton 35 00 -40.00 

45.00 -• 50.00 

. .tun 

36 00 -40.00 

50.00 - 55 00 


Sulphuric, f umii^, 20 per cent (oleum) tank 

cni'E . ton 27.00 -30.00 

Sulphuric, fuming, 20 per cent (oleum) ^ ... 

^ima.ton 28.00 -30.00 

Sulphuric, fuming, 20 per cent (oleum) .... 

carboya.ton 32.(M) -35 00 

Tannic. r.S.P.Ib. 1.45- 1.50 

Taunie (tech.).*.Ih. 


37.00 - 42.00 

e t 

38.00 - 42.00 


.lb. 
. lb. 
. .ital. 
ithI 
gal. 

:.sl: 

...lb. 

.. lb. 
Ib. 


5.10 - 


50 


.041- 

.05 

.075- 

.08* 

.15*- 

.18 

.02 - 

.03 

.034- 

.04 

.084- 

•IS* 

.32 - 

.35 

. 16 - 

.164 

.16 - 

.164 

.121- 

131 

.08}- 

.09) 

.07 - 

071 


151- 

20 


.16 

.21 


Tartaric, cryataJa_____ 

Tungstic, per lb. of WO. 

Alcohol, Ktiiyl (nominal). 

Alcohol, Methyl. 95%. 

Alcohol. Methyl, pure 
Alcohol, flenuturod, 188 proof (nominal) 

Alcohol, denatured, 190 proof (nominal) 

Alum, ninmoiiia lump. 

Alum, potash lump. 

Alum, chrome tump... 

Aluminum sulphate, commercial (noniinsl) lb. 

Aluminum sulphate, iron free. Ih. 

Aqua ainiiionia, 26 deg., dniiiia (750 lb) . .Ih. 

Ammonia, anhjMlnms, cylinders (100-150 lb.)lb. 

Ammonium carbonate, powder.lb. 

Anitiioiiiiim chloride, granular (white Hiilnm- 

iiioniae) (nominal). Ih. 

Ammonium chloride, granular (gray sulnni- 

inoniae). |b. 

Ammonium nitrate.lb. 

Aninioniuni sulphate.Ih. 

Amylaeetnte.^.gal. . 

Amylarefate tech. gnl. 

Arsenic, oxide, lumpa (white arsenic).Ib. 

Arsenic, sulphide, powdered (red arsenic).. lb. ., 

Barium chloride. ton 150.00 160 00 

Barimii dioxide (peroxide). Ih. .21 - .23 

BHriiiiii nitrate.lb. *11 

Barium sulphate (preeip 3 (blnne fixe).lb. . 045- . 05 

Bleachurg powder (see calcium hyporlilurite).-. 

Blue vitriol (see copiM*r sulphate).-. 

Brimstone (see sulphur, roll)... ............. 

Bromine.lb. ,.70 - .90 

Calcium acetate.ewt. 3 50 - 3.55 

CoieSum carbide.'..Ib. -51^ 

Calcium chloride, fused, lump.ton 23.00 -25.00 

Calcium ^loride, granulated.lb. . OU- . 01 f 

Calcium nyporhlonte(bleaching powder).ewt. ^00- 4.25 

Calcium peroxide. Ib.-. 

Calriiiiii phosphate, monobasic.jb.-.. S... 

Caleiiim sulphate, pun.jb. • • • ii-** • • Ai' 

Carbon bisulphide...jb. -95“ ’9? 

Carbon tetrachloride, drums.jb. . 12 - .13 

Carbonyl chloride (phosgene)..:.lb.-. 

Caiistir potash (see potassium hydroxide).-. 

Caustic soda (sec sodium hyilroxide)... 

Clhlnriiie, gas, llquid-cyliiiilers (100 lb.).lb. 

Chloroform. lb. 

Coltalt oxide. Ib. 

Copperas (seeIron sulphate) . ... 

CnppiT carbonate, green piccipitute.jb. 

Copper cyanide. jb. 

Copper sulphate, crystals.... .lb. 

Cream of tartar (see potassium bits rt rate) — 

Kpsnm salt (see magnesium sulphate).. 

Ethyl Acetate Com, 8S%i ^gal. 

Ethy Aretate pure (acetio ether 98% to IO0% ) 

Formaldehyde, 40 per rent (nominal). lb 

Fusel oil, ref. gal. 

Fusel oil, crude (nominal)...gal. 

cniiiiber'a salt (ace sodium sulphate)... 

Clycerine.Jb. 

Iodine, resublimed.jb. 

Iron oxide, red. lb. 

Iron sulphate (copperas). ewt. 

Ix^sd acetate, normal. jb. 

I^ead arsenate (paste).|b. 

Lead nitrate, crystals.Jb. 

Litharge.Ib. 

Lithium oarbonate. . S* • • • 

Magnesium oar1:mate,teohnieBl....Jb. .12- .14 

Magmsium sulphate, b. 8. P......!25 It* ^ 

Magnesium sulphate, oommereial.100 Jb.-.. 

NiSel salt, dou^. b. 

.»• »» 

“ ■ I bItartrate (erem of Tart^... .Ib. .52- .56 

V.lb. .80- !85 

.P.lb.-. 

.lb. .21 - .25 


40.00 ' 
1.55 - 
.60 - 
.60- 
1.20 - 
6.00 - 
3.25 - 
3.50 - 
I.IO - 
1.05 - 
.054- 
.09 - 
.19 - 
.03i- 

-.T- 

.35 - 
.17 - 

.17 - 

.13J- 
• .10 - 
.081- 
5.00 - 
4.75 - 

■ir- 

■ 

pa- 


1.60 
.90 
.85 
1.40 
7.00 
3.30 
3.55 
1 15 
1.10 
.06 
.094 
.20 
.041 

:V? 

.40 

.174 

.18 


5.25 

.17 

.23 

. 2 ? 

.12 

.06 




1.00- 1.05 

’.ofi-" '.654 

30.00 - 40.00 
. 02 - 

4.50 - 

1.50 - 
.75 - 
.25- 
. 10 - 
.134- 
.80 - 


:02J 

6.50 

1.70 

.80 

.30 

.11 

.15 

1.05 


.09 - 

.094 

.10 - 

.104 

.30 - 

.35 

.36 - 

.38 



2.00 • 

2.05 

.27 - 

.28 

.29 - 

■.31* 



.65 - 

.70 

.08 - 

.69 

.09 - 

.09* 

1.35 - 


i.’to -■ 




1.75 -. 


.36 - 

40 

57 - 

■ ■65‘ 



5.25 - 

6.00 



_ 




.264- 

.284 

4.30 - 

4.35 

4.40 - 

4.45 


.II- .r 

lu -‘ iii 


.03 

2.75 - 
.131- 
.13 - 
.90 - 
.154- 
1.50 - 
.15 - 
4.00 - 
3.25 - 
.14 - 
.16 - 


.20 
3.00 
. 16 

.}44 

.16 

*'!i6 

4.50 

3.60 

.16 

.18 



.60 

.35 

.46 

.57 

.90 

.85 

.26 


.37 

.47 

.58 

.95 

.88 

.28 


Garlots 
.lb. $0.16 -$0. 


». ■ 1.':":!! 


--chlorate, emtale. 

Potaaeium liydroxioa (eaustio potaalO. 

Potassium iodide.Ib. 

Potaanum nitrate.Ib. .15- .17 

Potaaeium permanganate. . .lb. . 75 - .80 

Poteaaium pruaeUte, red..Ib. .90 - 1.00 

Potaaaium pruasiate. yellow...lb. . It - .36 

Pot^um sulphate (nowdered).ton|225.00 -240.00 

Rf^helle salts (see sodium potae. ^ ' 


LsssCarlots 
$0.18 - $0.20 

3 : 35 - 

I.0S-. 

.35- 


3.60 

.21 

.95 


.tartrate).. 


SalaiiimoniM (see ammonium chloride) 

SoS aoda (see sodium oarbonate) 

Salteaks .._.ton 




.084- 09 

2.45 - 2.60 
.26J- .27* 
7.00 - 7.50 
.06 - .06* 
.09- .10 
1.60- 1.80 
10 - . 10 * 
.24- .25 

.18 -. 

4.25 - 6.00 


.., • .. . w.uu ■ 

Silver cyanide (nominal).os. . .s ...-. 1.25 

Silver nitrate (nominal).os.-.74 • 

Soda ash,Ijght. lOOlb.-. 3.50 

Ma ash, dense. 100 lb.-. 3.55 

Sodium acetate.lb. 

Sodjum biearbunate.1001b. 

Solium bichromate.Ib. 

Soiiu.u bieulphate (nitre cake).ton 

* Sodium bisulphite Powered.lb. 

SOdiunrbornte (borax).Ib. 

Sodiiiin carbonate (sal sodi^.'..100 lb. 

Sodium chlorate.lb. 

Sodium pyanide, 9^98 per cent.lb. 

Sodium nu'iride.Ib. 

.Sodium hydmxlile (caustic aoda).100 Ib. 

Sodium hypfisulplilte. lb. 

•Sodium iii'ilyiNlate.lb. 

.Siidiiiin iiifriite.109 Ib. 

Sodiuiii nitrite. lb. 

Sodium firroxide, powdered.Ih. 

.Soiliuiii phosphate, dibasic.Ib. 

•Sodium potassium tarlrute (Hoehelle salts) Ih. 

•Sodium pruaaiate, yellow.Ih. 

•Sodium dlicato, snliitinn (40 deg.).Ih. 

•Sodium ^Uieate, snliiiinn (60 dfg).lb. 

Sorliiimsiilphnte, rr>'Htnls ((iluubrrVmilt) ewt. I.60~- 1.70 
.Sodiiimaulnhide,ersrNtn1,60-62pi*reent(oune)lb. 09*- .10 

Sodium sulphite, rr.vHt Ills. lb. .034-. 

Strontium nitrate, powdered. Ib. .171- .184 

Sulphur rhloriile red.Ib. .08- .09 

•Sulphur, r'nide.... 


40.00 - 56.00 


.094 
2.75 
.28 
8.00 
.07 
.11 
1.80 
.101 
.26 
.I9< 
6.25 

.03 

2.50 -. 3.25| 

3.00 - 3.25 
16- .18 
.32- .35 
.04* 


.03J- 

.23 -■ 
. 01 *- 
•“i*- 


.27 

.011 

.03 


ton 25.00 - 30 00 
.09 -. 


3.75 
.19 - 
.35- 

.044 

.39 - 
.31 - 
. 02 - 
.04- 
1.75- 
.104- 
.04 - 
.19- 
.10 - 


Sulphur dioxide, liquid, cylinders. Ib. 

Sulphur (sublimed), flour..100 Ih. 

Sulphur, roll (brimstone).100 Ih. 

Tin bichloride (stnAnmis).ll*. 

Tin i>xi(le .Hi. 

Zinc carbonate, precipitate. Ib. 

Ziiio ehloride, gran.Ib. 

Zinc ^vanide.Ib. 

Zine finst.Ib. 

Zinc oxide, U. 8. P,. lb. 

Zino sulphate.0. lb. 

, Coal-Tar Products 

NOTE—The following prices are for original packages in large cpinntitlea: 


.424-.. 

.16*-*' 
.13 - 
.45 - 
.11 - 
.I0|- 
.03 - 


.18 
.13* 
.49 
. 12 
.131 
.031 


.10 - 
5.80 - 
3.40- 
.46- 

• *.i9:* 
. 13 *- 
.50 - 
. 13 - 


.76 

3.60 

3.65 

.12 

3.50 
.29 

* 10.00 

:\V 

2.00 

.11 

.27 

.20 

6.50 
.04 

4:00 

.20 

.40 

.05 

.40 

.32 

. 02 * 

.05 

2.50 
.11 
.06 
.20 
.104 


.12 

4.35 

3.90 

.50 


.20 

.17 

.60 

.15 

06 


Aniline oil, drums extra. 


Anthraeiiie, drums < 100 Ib.). 


Berixoi, 90%, ill druina OOO lb). 


Benxyi ehinricip, tueh. 

' Beta naphtlifil bensonto (nmninnl). 


Iteta naplitliylainine, Hijtiliined. 

(7reso], IJ. .S. F., in drums f 100 lb). 

Ortho-ercBol, in <lrums (100 ll>). 

Cresylic acid, 97-99%,, straw etilor, in drums.. 


«...reB.viir ariu, j 
l)ielilt>rh4>nBtil.. 


1>iriitro(*lfirlM‘nBoi... 
Dinilronuphthaline.. 


H-ncid (noniinah. 
Metaphenylimedlui 
MiinoehliirlN'tisol.. 


Naphilialinc, flake. 

Naphthaline, balls. 

Napliiliiimic acid, crude. 


1 ara-nmifiiipiii'iioi, 
Para-dirhlnr-hcnxtH... 
Pnranitraniliiio. 


Phenol. U. 8. P., drams (dcrt.).'(240 lb.). 

Pyridin. 

RMorcin, teekniosl. 

Resorcin, pure.. 


.111. 

$1.40 

_ 

$1.50 

.lb. 

l.bO 


1.70 

.Ib. 

.53 

^— 

.55 

. lb. 

.341 

— 

.36 

.lb. 

.41 


.45 

.Ib. 

.90 


1.00 

.Ib. 

2.00 


2.10 

.lb. 

1.35 


1.40 

.Ib. 

1.15 


1.25 

.... lb. 

.90 


1.00 

.... Ib. 

.80 

— 

,90 


.35 


.401 

... khI. 

.33 

— 

.30{ 

.... Tb. 

.35 

... 

.40 

.... lb. 

.25 


.35 

.... lb. 

3.50 


4.00 

.... lb. 


— 


.... lb. 

.80 


.88 

.... lb. 

2.25 

... 

2.40 

.... Ib. 

.18 


.19 

... lb. 

.23 


.25 


1.05 


1.15 


1.00 


1.05 


.65 


.75 

... lb. 

.08 

— 

.10 

.... III. 

1.50 


1.60 

. 111. 

1.35 


1.45 

... lb. 

.30 


.37 

.... Ib. 

.32 


.35 

.... lb. 

.45 


.55 

.... Ib. 

.40 


.45 

. .. lb. 

.40 

_ 

.45 

-iriil. 

.38 


.40 

_lb. 

.80 


.85 

.... lb. 

2.25 


2. SO 

.... lb. 

1.23 


1.30 

.... Ib. 

.16 


.20 

... lb. 

2.00 


2 40 

.... lb. 




.... Ib. 

• • t • 


.19 

.... lb. 



.19 

.... lb. 

.75 

— 

.85 

_Ib. 

.14 


.19 

_lb. 

.40 


.50 

.... lb. 

.18 


.25 

.Ib. 

5.25 


4.25 

.... lb. 

.15 


.20 

.... lb. 

.80 


1.25 

.... lb. 

.25 


.40 

.... lb. 

.15 


.45 

.... lb. 

2.50 


3.00 

.... Ib. 

2.50 

— 

3.00 

.... lb. 

.08 


.12 

.... lb. 

1.40 


I.SO 

.... lb. 

1.35 

... 

1.50 

.... lb. 

2.50 


2.75 

.... lb. 

2.00 


2.50 

.... lb. 

.65 


.75 

.... lb. 

.12 


20 

.. . gal- 

2.00 

_ 

3 50 

.... fb. 

4.25 

.. 

4 SO 

. .. . Ib. 

6.25 


6.75 
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CHEMICAL AND METALLUBGIGAL ENGINEESlNa 


m 28^ No, 2 


SiAeflle arid. tech., ill bbb. (110 lb.).1b. $0.51 

S^Uc acid. U. S. P.lb. .5( 

SolTrat naphtba, watei^bitc. in drama, 100 gal., gal. . 3! 

Solvent naphtha, erode, heavy, in drama, 100 gal. sal. .x! 

Bulphanilie aeia* era«le. lb. .3: 

Tohiidino. lb. 1.7( 

Tiduldine, mis^. lb. .4! 

Toluol, in tank oan. gal. . 3! 

Toluol, Jo drama. sal. .3( 

Xylldine, drama, 100 gal. . id. . 5( 

Xylol, pure, in drama. gal. . 3! 

Xylol, pure, in tank can. . . gal. . 31 

Xylol, eonimereial, in drama, I fO gal. gal. .3) 

Xylol, eommereial, in tank eara. gal. . 2". 

Waxes 

Plioea baaed on original packagcain large quantitiea. 


... ID. 

... lb. 

1.70 


. n 
2.50 

.... lb. 

.45 


.55 

... gal. 

.35 



B.’- 

.381 

.50 


.401 

.65 

... gal. 

.37 


.45 

... gal. 

.35 



... gal. 

.37 


.45 

... gal. 

.23 

— . 

.27 


BMwax, refined, light. 

Iloeawaifi white pure. 

Cnrnauba, No. 1. (nominall. 

Carnauba, No. 2, regular (nttmiiml). 


Paraffine wazea, crude, arale 124-126 ni.p., 


Paraffine waaca, nifinrd, 133-115 m.p. 


Steario arid, aingic prrmrd. 

Bteario arid, double prraaed. 


... lb. 

$0.36 

— $0.39 

... lb. 

.39 

— .40 

... Ib. 

.63 

.68 

... lb. 

1.00 

— 1.85 

... Ib. 

.85 

— • .88« 

... lb. 

.36 

— .37 

Ih. 

.19 

— .191 

.. . ib. 

.23 

— .25 

no 



... lb. 

.09 

— .091 

.... lb. 

.09) 

— .10 

... lb. 

.11 

— .121 

... lb. 

.14 

— .15 

... Ib. 

.16 

— .iJ 

... lb. 

.171 

- .181 

... lb. 

.25 

— .26 

... lb. 

.26 

— .27 

... lb. 

.27 

— .28 


NOT K' Quotatione on paraffine a axea arc nominal. 

Flotation Oils 

All prirca are f.o.b. New York, iinlma otheraiae atsited, and are bnaed on 
carload lota. The oila in 5f^sa1. bbla., groaa weight, 500 lb. 

Pine »il,ateam diet., an. gr., 0.93(h>0.940.gal. $1.80 

Pino oil, pure, deal, diet.gul. 160 

Pino tnr nil, ref., ap. gr. 1.025-1.035.gal. .48 

Pineturuil.erude.ap.gr.1.025-1.03Siatikruraf.n.b.Jarkeonville,Fln gal. . 35 

Pine tar oil,doiibin ref., ap.gr. 0.965-fl 990.gal. . 85 

Pine tar, ref., thin, ap. gr., 1.080-1.960. gal. . 36 

Turpentine, crude, an. gr., 0.900-0.970.V. .gal. 1.75 

Hardwood oil, f.o.ti. Mieh., ap. gr , 0.960-0.990.gal. .35 

Pine wood creoaote, ref.gul. . 52 

Naval Stores 

The following prioea are f.o.b.. New York, for earfiiful lota. 

Roain H-D, bbl. 280 lb. $12 00 —$15.05 

RoainE-1. 280 11. 13.95 — 16.10 


^irita of turpentine.. 


. 280 111. 

$12 00 

—$15.05 

. 280II. 

13.95 

— 

16.10 

. 280 lb. 

16 10 

— 

16 20 

. 280 Ih. 

16.25 

— 

16.50 

. 280 lb. 

17.00 

— 

17 00 

gul. 

1.49 



. gul 


—t 


gal. 


— 


. 20U III. 


— 

if: 50 

. I>I>1. 

14.50 


15.00 

. 500 lb. 

15.00 


15.50 

gal. 

.70 



gal. 

.73 

- - 


. gal. 

.90 

— 


. gal. 

.95 

— 

1.00 


' Solvents 

7%7b deg., Btcel bbla. (851b.). gal. 

7(^72 deg., at eel bbla. (85 li>.). gal. 

6§-70 deg., Bteel bbla. (85 lb.). gal. 

V. M. and P. naphtha, atcel bbla. (85 lb.). gal. 

Crude Rubber 

Para—rpriverfine. lb. $0,361 

I'priver coarao. Ib. ,261 

I'priver eaucho ball. 1b .27J 

Plantatirm—First latex erepe. Ib. . 36 

Ribbed smoked sheet a. Ib. .35 

Drown crepe, thin, clean. Ib. . 36 

Amber crepe No. f. lb. . 


Oils 

VF.GlCTAni.E 

The following prirca are f.o.b.. New York for rnrlmid lota. 

Castor oil. No. 3, in bbla. lb. 

Castor oil, AA, in bbla. lb. 

China wood oil, in bbla. lb. 

Coooamit oil, Ceyinn grade, in bids. Ib. 

Coooaniit oil, C'oehin grade, in bbla (iioininiih. . Ib. 

Corn oil, enidr, in bbla. . lb. 

Cottonseed oil, crude (f.o.b. mill). lb. 

Cottonaeed oil, summer yellow. Ih. 

Cob'unaued oil, winter yellow. lb. 

Linacd oil, raw, ear Iota (dnnie.Htic>. gul. 

Linaoed oil, raw, tank cam (dnineatic). gul. 

bineced oil, boiled, oar lota (donie.st lo). gal. 

Olive oil, oommertnal. gal. 

Palm, Lagoa. Ib. 

Palm, bright r^. lb. 

Palm, Niger. lb. 

Peanut oil, crude, tank eara (f.o.b. mill). lb. 

Peanut oil, refined, in bbla. lb. 

Rapeaeed oil, refined in bbla. gal. 

Rapeaeed oil, blown, in bbla. sal. 

B^a bean ^ (Manehurkn). in bbla. N. Y. lb. 

Soya bean oil,tank cars, f.o.b., Parifle const.... lb. 

FISH 

Winter preaaed Menhaden. gal. • 

Yellow bleached Menhaden. gal. 

. White Meached Menhaden. gal. 

Blown Menhaden. gal. 


lb. 

$0,181 — 

$0.20 

111. 

.20 — 

.22 

Ih. 

.181 — 

.191 

Ih. 

.174 — 

.184 

Ih. 

.18 — 

.191 

Ih. 

.17 — 

.18 

Ih. 

.15 — 

.16 

Ih. 

.18) — 

.19 

lb. 

.21 — 

.22 

gul. 

1.57 — 

1 67 

gal. 

1.52 — 

1 62 

gal. 

1 60 — 

1.70 

gal. 

3.10 — 

3.25 

Ib. 

.121 - 

•1!i& 

ib. 

.13 -- 


lb. 

• .11 — 

.12* 

lb. 

.13 — 

.15 

lb. 

.22 — 

.24 

gal. 

1.70 — 

1.72 

gal. 

1.80 — 

1.85 


.17 — 

.18 

lb. 

.121 - 

.ni 

gal. • 

$1.17 — 

$1.18 

gal. 

1.20 — 

1 22 

gal. 

1.23 — 

1 24 

gal. 

1.30 — 

1.32 


Miscellaneous Materials 

All f. o. b. New York Vnlcaa Otherwise Stated 
Baiytee, ground, white, f .o.b. Kings Creek, S. C. net ton $22.00 
,-Barytes, ground, off color, f.o.b. Kings Creek net ton' 18.00 


Barytesvcrude. 80%®9^^A^**** 
Baiytea. ground, wnitOi f.o.b. Carteraville. Qa 
Barytes, ground, eff-eelor, f .o.b. Carteraville. 
^lytcB, crude, 8I%^94% ba.^ Carteraville.. 

Baiytea, floatod, f.o.b. St. Louis. 

Barytwi, cruder miiw 98% ba., Miaaouri.g 

Blane fixe, dry... 

Blano fixe, pi^. 

Casein. .. 


Chalk, dnmeatio, light. lb. 

Chalk, doineatic, heavy. lb. 

Chalk, English, extra U^t. lb. 

Chalk, English, light. lb. 

Chalk, English, dense.• lb. 

China clay, (Kaolin) cnida, f.o.b. mines, Georgia nel 

China clay (Kaolin) waHhed,*f.o.b. Georgia. net 

China clay (Kaolin) powderH. f.o.b. Georgia... net 
Chjna clay (Kaolin) rnido f.o.b. Virginia points, not 
China clay (Kaolin) ground, f.o.b. Virginia points, net 

China clay (Kaolin), imported, lump. net 

• Chipa clay (Kaolin), imported, powdered. nel 

Feldspar, crude, f.o.b. Maryland and North 

Carolina points. gre 

FeldM}ar,trriide, f.o.b. Mainer.net 

Felc^ur, ground, f.o.b. Maine. net 

FeU»par, ground,*f. 0 . 1 ). North Carolina. not 

Fcldapar.iground, f.o.b. N. Y. Ktate. not 

Fuller’s earth, granular, f.o.b. Fla. net 

Fuller's earth, powdered, f.o.b. Fla. net 

FiiIIit's ninth, imported, powdered. nel 

Graphite (dust polish grade 30'?;) Ashland, Ala. lb. 
Graphite (dust racing grade SO^'ic) AMhland, Ala. lb. 
Graphite, crucible, 80% carbon Ashland, Ala... lb. 
Graphite, crucible, 90% carbon Ashland, Ala.. . lb. 

Gruphitn, crucible, 85% carbon. lb. 

Gruphito, criirible, 81^ rnrbon. lb. 

Graphite, crucible, 90% carbon. lb. 

Pumice Htuiie, impnricH], lump. lb. 

Pumice atone, domeaiir, lump. lb. 

Pumice stone, ground. lb. 

Quarts (acid tower) fist in hciiH, f o.b. Daltiinoro net 
Qii,Hrt.s (acid tower) M(n'2 in., f.o.b. Haltimore... net 

Quart X (acid tower) rice, f.o.b. Baltiiiiure. net 

(juartx, lump, f.o.b. Norih Carolina. net 

SDipstono ..•. ton 

Talc, paper-making grades, f.o.b. Verniont. ton 

Tale, roofing grades, f .o b. Vermont. ton 

Tale, riihher grades, f.o.b. Ve niont . ton 

Tale, powflered, Southern, f.o.b, cars. ton 

Tale, iiiipnrted . . ton 

Tnl", California Talcum Powder grade . tun 

Refractories 

Chronic brielc, f.o.b, Chester, Pa., carlots. 

Chi OHIO briek, 9-in. atrs. and sixes, f.o.b. Baltimore.. 


... lb. 

.051 


.06 

... ton 

60.00 


80.001 

... ib. 

.13 


.10 

... Ib. 

.05 


.06- 

... lb. 

.041 


.051 

... lb. 

.04 

«... 

.05 

... lb. 

.05 


.07 

... lb. 

.05 


.06 

.... lb. 

.041 


.05 

rgia net ton 

.9.00 


12.00 


net ton 

30.00 

— 

60.00 

gross ton 

7.50 

_ 

8.00 

.net ton 

7.50 


10.00 

nut ton 

21.00 


23.00 

notion 

17.00 


20.00 

not ton 

17.00 


20.00 

net ton 

25.00 

— 


net ton 

18.00 

— 


net ton 

35.00 

_ 

40.66 

lb. 



.01 

lb. 


— 

.02 

lb. 


«i_ 

.05 

lb. 



.10 

lb. 



.08 

lb. 



.091 

lb. 


— 

.lol 

lb. 

.04 

_ 

.50 

lb. 

.06 



lb. 

.04 


.07 

net ton 



10.00 

net ton 



14.00 

net ton 



17.00 

net ton 

5 00 


7.50 

ton 

15.00 

— 

25.00 

ton 

9.50 


14.00 

ton 

8.00 

— 

9.00 

ton 

9 00 

_ 

15 00 

ton 

12 00 

— 

15.00 

ton 

60 00 


70.00 

ton 

20 00 

— 

35.00 


Fire clay brick, Ist qeulity, f.o.b. St. I.ouiH. 1,000 

Fire Hay briek, Ist quality, f.o.b. New .Irrscy. 1,000 

Firn elay briek, 2d rjuality, 9-in. ahaiiea f.o.b. Pennsyl- 

vaninj Ohio and Kentueky W'f>rki«. 1,000 

^b'gnesito briek, 9 in. straights, f.o.b. Baltimore. net toi 

kfagiieHito,briek, 9-in. sixes ami nhapes larger thiin 9-in. 

Magnesite briek, f.o b. ('Iiester. net (oi 

Silica brick, ^in. and 9 in. sixes, Chieago di-ttrict. . . 1,000 

Silica briek, f.'o.b. Birmingham. 1,000 

Silica lirick, f.o.b. Mt. Umou, Pa. 1,00() 


net ton 

90< 100 

net ion 

80- 90 

. 1.000 

45- 53 

. 1.000 

45- ... 

. 1,000 

75- ... 

1,000 

40- ... 

net ton 

90 ... 


Ferro-Alloys 

All f.o.b. Works 


Hegular extras 
90- 100 
55 ... 
5N 55 
50- 55 


Fam'carbon-titanium, 15-18%, f.o.b. Niagara 

Falla, N.^. net ton $200. ( 

Ferro-ehroinc. per lb. of Cr. contained, 6-8% 

eai4>on, earlota... lb. . I 

Ferro-chrorne, per ib. of Cr. pontaimil, 4-6% 

carbon, earloto. lb. . i 

Ferro-mangiinese, 7^80% Mn.grosatnn 200.( 

Spiegoluiseii, 18-22% hfn.gruHston 75.( 

Fcrrt>-niolybtleiiiiiii, 50-60% Mo, per lb. of Mo.. Ih. 2,1 

Ferro-ailicun, 10-15%.gross ton 60.1 

Ferro-ailieon, 50%f... groaa ton 80. ( 

Ferro-ailicun, 75%..gross tun 150.1 

Ferro-tiingsten, 70 -80%, per lb. of contained W, .. lb. . 1 

Ferro-iiranium, 35-50*’^i of per lb. of IT content Ib. 7.1 

Fcrro-vanadiuni, 30-40% pur u). of contained V.... lb. 6.! 

Ores and Semi-finished Prodnets 

All f.o.b. Miiiea, I^nlesa Otherwiae Stated 

Chrome ore, Calif, conccntratca, 50?^ min_ 

CTr*Oi. unit .( 

Chrome ore, 40%, min., CriO* f.o.b. Atlantic 

Seaboard. unit . J 

Tokf, foundry, f.o.b. ovens. nut ton 18.1 

*Cokc, furnace, f.o.b. ovens.net ton 17.! 


Fluor Hpnr, atandard, domestic washed gravel 

Kentueky and llliiioia niinea.. 

Ilinonitc, 51% Ti()||,iMir Ib. ore. 


00 —$250.00 


20 --- .21 
00 — 250.00 
00 — . 


Manganese ore, rhemieal (N nOa).groai 

Molj^enite, 85% Mo^, nci )b. of Mofla. lb. ■ 

Monaxite, per unit of TbOa. unit 

PyritcH, Spanish, fines ,c.i.f., Atlantic seaport .., unit 
Py*8^ra, Spanish, furnace sise, c.i.f., Atlantic 

seaport.,...,-unit 

Pj-ritem, Spanish, run of mines, ei..f., Atlantic 

seaport. unit 

Psrrittia, domeatic, fines. unit 

Rutile, 95% TiOi per lb. ore... lb. 

Tungaton, aehoclitc, 60% WOa and over, per unit 

ofWOa.unit 

Tungaten, Wolframite, 60% WO. and over, per 

unitof WOa. 

Uranium Ore (Cnrnotite) per lb. rf Ua ('a .... lb. 
Uranium oxide, 96% per Ib. contained Ui 0|.... lb. 

Vanadium pentoxide, 99%..lb. 

Vanadium Ore, perlb^of v contained.lb. 

Zircon, washed, Iron free.lb.. 

*NoRunal 


unit 

.60 

.65 

unit 

.70 — 

.85 

nut ton 

18.00 — 

19.00 

net ton 

17.50 — 

18.50 

nut ton 

24.00 


net ton 

17.50 — 


not ton 

_ 

25.00 

lb. 

.02 — 


unit 

.85 — 

.90 

groBBton 

75.00 — 

85.00 

Ib.. 

I.CO — 

• • ■ • 

unit 

42.00 — 


unit 

.12 — 


unit 

. I61-- 

a • . • 4 1 

unit 

.12 — 

.14 

unit 

.12 — 

.14 
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, .20 

.25 
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Inaustnal 

l^nandal. Construction and Manufhcturers’ News 


Construction and ‘ 
Operation 

Arizona 

DUNCAN—Joseph Hardy plana to bdlld 
a 100-ton cyanide mill at Its gold mine 
here. 

District of Columbia 

WASHINGTON—^The Bureau of Yards 
A Docks, Navy Dept, has awarded the con¬ 
tract for the construction of certain altera¬ 
tions and additions to the Aeronautical 
Engine Testing Laboratory Building at the 
Navy Yard hero, to Hyde & Baxter, 711 
ISth St, N. W., at $14,990. Noted July «. 

Illinois 

NKWTON—The city plans to extend the 
present waterworks system. Including a fil¬ 
ter plant Estimated cost, $2.'i,000. Fuller 
ft Beard, Chemical 131dg., St. Louis, Mo., 
engrs. 

Kansas 

QRBIAT BBND—The Slaters of St 
Dominic have awarded the general con¬ 
tract for the construction of a 3-story, 
60xl60-ft hospital, to T. C. Cork. A 
chemical laboratory will bn Installed In 
same. Estimated cost, $160,000. 

Kentucky 

HENDERSON—The Luckine Dlatrlbut- 
tng Co., Cincinnati. O.. has purchased tho 
plant of the Peerless Distilling (?o., here, 
and plans to make improvements and In¬ 
stall machinery In same, for tho manu¬ 
facture of grain alcohol. Estimated cost, 
$30,000. 

LOUISVILLE—The Dixie Belle Refining 
Co., 701 Inter-Saw Bldg., plans to build a 
refinery on Western Parkway. 

LOUISVILLE—The Stall Oil Refining 
Co., 733 River Kd.. Is in the market for 
lubricating mac;hlnery. 

Maryland 

ST. UEL.ENA—Tho Gllililcn Co.. Madl- 
sonvAge., N. W., Cleveland. O., has pur¬ 
chased the llthoponc plant of the Chemical 
Pigments Corp., here, and plans to increase 
the capacity of same. 


New Jersey 


IRVINGTON—The . Atlaa ' Foundry Co. 
plans to construct a 60x60-ft grey Iron 
foundry addition, and Is in the market for 
machinery for. same. Estimated cost, 
$8,000. W. E. fjehmair, N^ark, engr. W. 
H. Mants, genl. htgr. 


Kew York 


ALBANY—H. M. BIsks. State Comr. of 
the Health Dept. Laboratory, will soon re¬ 
ceive bids for the construction of a 1-story, 
31x8 5-ft. labocatory lailldlng. Estimated 
cost. $ 16 ,iA) 0 . ^ 


BROOKLYN—The Natl. Lead Co., Ill 
B’way, New York City, has awarded the 
contract for the construction of a 4-story, 
50xl00-ft. factory on Marshall St. to the 
White Constr. Co., 96 Madison Ave., New 
York City, at $110,000. 

BUPFA1..0—The P. P. Dally Co. of New 
York. 227 Military Rd., plans to construct 
a l-story, 28xl27-ft., addition to plant fur 
the manufacture of blacking. Estimated 
cost. $6,000. 

BUFFALO—Tho Linde Air Products Co., 
1681 Fillmore Ave., plans to repair labora¬ 
tory building recently destroyed by fire. 
Estimated cost. $4,000. 


BUFFALO—The North Buffalo H.ard- 
ware Fdry. Co., 743 llcrtol Ave., plans to 
alter a 1-story, 67x360-ft., foundry. Esti¬ 
mated cost, $6,000. 


BUFFALO—Tho University of Buffalo. 
24 High St., Is having plans prepared for a 
3-storey chemical laboratory. Estimated 
cost, about $300,000. McKlmy Mead ft 
White, 101 Park Ave., Now York City, 
archts. and engrs. • 

NEW YORK—Sommor/old & Stockier, 
archts. and engrs.. 31 Union Sq., will re¬ 
ceive bids about August 2 for the*construc¬ 
tion of a ?-story. &0x50-ft. facUory for the 
Higaud Perfume Co., 76 Barron St. 

Ohio 

AKRON--Thn Cloodrlcli Co.. South Main 
St, plans to build several buildings, in- 
eluding a. watcr-softoning plant, etc., on 
Rubber dbd Falor St a Estimated cost. 
$ 10 , 000 , 000 . 

CANTON—^The city plans to construct 
a sewage dl^osal plant 10 miles south of 
kere. Tmhoff tanks will be Installed in 
same. W. E. Sarver, city engr. 


Massachusetts 

CAMBRIDGE—^The Presto-Llte Co., Ina, 
go East 42nd St, New York City, will re¬ 
ceive bids until August 6 for the construc¬ 
tion of a l-story, 26xl00-ft. acetylono 
plant, here. Estimated cost, $80,000. 
Noted April 14. 

SPRINGFIELD — The Westlnghouse 
Electric & Mfg. Co., Page Blvd.. has 
awarded the contract for the construcBon 
of a l-story, 126xl60-ft. foundry, to Ber¬ 
nard H. Prack, Keystone Bldg.. Pittsburgh, 
Pa. Estimated cost. $86,000. 


CANTON—The Timken Roller Bearing 
Co., Dueber Ave., will build a l-story. 120x 
200-ri. factory addition to Its tube mill for 
the manufacture of steel on Harrison Avo.. 
S. W. Estimated cost. $40,000. Work will 
be done by day labor. 

CINCINNATI—The Amer. Can Co.. 120 
B'way, New York City, has awarded the 
contract for the construction of a can fac¬ 
tory, Including a O-story, 72x260-ft; 1- 
story. 60x1400 ft.; l-story, 90x97-ft.. and a 
1-story, 80xl60'ft.. buildings, to tho Fiuto 
C oncrete Constr. C7o.. Richmond and Har¬ 
riet Sts. Estimated cost, $1,000,000. Noted 
April 14. 


Michigan 

DETtiOlT—^The Michigan Grey Iron 
Castings Co., Harbaugle Avo. and Wabash 
Ry., is in the market for miscellaneous 
foundry equipment for plant addition. 

ORAJTD XIAPIDS—The Amsr. Can Co.. 
180 B*way, New York City, will soon award 
Che oontract for the construction of a fao- 
tory on 6th St Estimated cost, 81,000,000. 
IL M. Loony, 120 B'way, New York City, 
archt. and engr. 


CLEVELAND--Tho city has awarded 
the contract for tho construction of a filtra¬ 
tion plant at the Baldwin Reservoir to R. 
R ^rey Co., West 118th St Estimated 
costr$8l2,360. Noted May 12. 

CLEVELAND—^The » General Chemical 
Co.. Warner Rd.. S. R. has awarded the 
contract for the construction of a large 
addition to the ifatlonal works of the com¬ 
pany, Including a sulphate of alumina plant, 
to the J. G. white Eng. Corp., 48 Exchange 
PL, New York City. 


Minnesota 


130,000. 


Missouri 


MOBBBZiY—The city plans an election 
to Tots on 8860,000 bonds to oonstmot a 
inimplng and filtration plant, sta 


CLEVELAND—^The Hydraulic Pressed 
Steel Co., Hydraulic Ave., has awarded the 
contract for the construction of a 1-story. 
76x200-ft, factory addition at 6704 
Hydraulic Ave., to Craig Curtis Ca, 1031 
Guardian Bldg. Estimated cost, $76,000. 

CLEVE^JLND—The Lake Erie Steel Co., 
Stop IS A.B.C. line, has awarded, the con- 
cOntract for the construction of a l-story, 
60xl80-ft, steel mUl addition, to tho Re- 
puhllo Structural Iron Wka Co., Bast 68rd 
Bt Estimated cost, $76,000. 


CLEVELAND—The Mechanical Rubber 
Co., Lisbon Rd., has awarded tho contract 
for the oonstruotlon of a l-story, 84x108-* 
.ft., substation, to the S^e Webster Co.. 
Leader-News Bldg. Eeffimated cost, $100.- 
000 . 

tILEVBLAND—The Union Rolling Mills 
Co., 8200 Aetna Rd., had plans prepared for 
the construction of a 1-story, 22xl82-ft. 
rolling mill addition: Estimated cost. $30,- 
000. Wllllami ^avls, 898 The Aroads, 
archt and engr. 

CLEVELAND—D. D. Wessels. 1886 East 
173rd St, Is having plans prepared for the 
construction of a 2-story, lOOxllO-ft, fac¬ 
tory for the manufacture of concrete tubs, 
on East 2let St and Oregon Ave. Esti¬ 
mated cost $100,000. W. O. Caldwell, Park 
Bldg., archt 


COLUMBUS—The Atlas Brass Fdry. 
Co.. 980 -South Park St. has awarded the 
contract for the construction of a l-story, 
80x100-ft.. brass foundry on Stewart Ave.. 
to Nonneiriachee ft Frank. 427 Citlsen Bank 
Bldg. Estimated cost, $20,000. 

LORAIN—The West Shore 
care Holland Eng. Co., B. of 1 
Cleveland, will soon award the 
the eonstructlon of a sewer, water main 
and sewage disposal plant with two septic 
tanks. Estimated cost, $86,000. 

OXFORD—The Miami University plans 
to build 3 buildings, including an addition 
to the Chemistry Building. Chemical equip¬ 
ment will be Installed In same. Estimated 
cost, $126,000. 

TROY—Tho Gummed Products Co. plans 
to construct a 2-story, 100x140-ft factory 
on Market St Elstlmated cost, $200,000. 


Realty Co., 
R Bldg., 
contract for 


Okiahoma 

KKI.LVVItJ.li!— J. W. St. Sins, clerk ot 
the ltd. lOduc., plans to build a 2-story high 
school here. A chemical laboratory will be 
Installed In same. Estimated cost, $60,000. 

OKTjAHOMA city—T he city Is I having 
preliminary plans prepared for the con- 
.stniijtion of a sewage disposal plant, eta 
Estimated cost, $1,000,000. Fuller ft Mo- 
Cllntock, 170 B’way, New York City, engrs, 

PERRY—The city Is having preliminary 
plans prepared for tho construction of a 
stowage disposal plant here. Blabk ft 
Veuteh, 701 Mutual Bldg., Kansas City, 
Mo., consult, engr. 

Pennaylvania' 

JEANNETTE—^Tho Amer. Window Glass 
Co.. Farmers’ Bank Bldg., Pittsburgh, has 
awarded the contract for the construction 
of .a l-story, 42x180-ft, cutllng-room build¬ 
ing. to the Bolllngcr-Andrews Co., Empire 
Bldg., Pittsburgh. Noted May 12. 

PHILADELPHIA—John N. Gill Co., 
Oils Bldg., la constructing a factory to be 
used as a machine shop and erection shop 
for vacuum dryers and chemical machin¬ 
ery. on a 6-acre site near Cedar Grove 
Station on the Frankford Branch of the 
Philadelphia and Reading R.R. 

PIIILADET.PHIA— The Prest-O-Llte Co., 
Inc., 30 East 42nd St, New York City, 
will receive bids until August 6 for the 
construction of a l-story, 26xl00-ft. acety¬ 
lene plant, here. Estimated cost, $80,000. 
Noted April 7. 


South Dakota 

DE SMET—^The Bd. Edua Is having 
plans prepared for the construction of a 
2 story, 60x133-ft.. high school. A chemi¬ 
cal laboratory will be Installed In samo. 
Estim.-ited cost. $100,000. W. L. Alban, 
Eridicott Bldg., St. Paul, Minn., archt 

Vermont 

I'ROCTOR—The Vermont Marble Co. is 
building a marble sawing mill 

Virginia 

RICHMOND—^The Amer. Ijace Leather 
Co.. Virginia St. between 13th and 14th 
Sts., Is having plans prepared for the con¬ 
struction of a building. Carneal ft John¬ 
son. Chamber of Commerce Bldg., archta 

RICHMOND — The Virglnla-Carolina 
Chemical Co., 12th St. had plans prepared 
for the construction of a 6-story steel fac¬ 
tory. Estimated cost. $260,000. 


West Virginia 


CHATTAROT—Th« Bd. IMuc. plana to 
build a high school here. A chemical 
laboratory will be'installed In same. Esti¬ 
mated cost $100,000. 

MARTINSBURO—^e Natl Shale Brick 
Co. plans to construct a brick plant. Esti¬ 
mated cost, $250,000. 


WARWOOD —The Wheeling 
Products ft Building Co., 622 


Cement 

Wheeling 
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JJiink & TruHt (k). Whccdini?. will 

build 11 plant for the manufiicture of build¬ 
ing tile here. KHtiinated eoHt, $3S,U00. 
^VrJrk will be done by day labor. 

Wiaconsin ‘ - 

CUMUKK1.AND—Till-. l Uy Ih having 
plann preimred for ilu>> foiiHtruetion of a 
nanilnry sewer sy.Mteiii anil treatment 
plant. Kstlmated cost. $KO,000. P. 

Wolff, Guardian J.ife Itldg., »t. Paul, Minn., 
eriKr. 

HACINK—The Hamilton Ih-aeh Mf|f. Co.. 
Ttapida T^rivi*. is hnvlnf? plaiiH prepared for 
the conHtriictlon of a 1-story, 80x200-ft. 
foundry. Foundry equipment will be In¬ 
stalled. Ilf saiiie. Kstimatod oost, $6U,000. 
A. H. Tleffel, I laker Illock, archt. 

WAlJKfcJSlIA—The Waukesha Casting 
Co., 340 jrway. Is having plans prepared 
for the construction of :i 1-story, 120x130- 
ft. foundry. Kstiiiiated cost, 150,000. C. 
Kawin Co., 431 South Dearborn Si., Chl- 
ua(to. en^r. 


Quebec 

CIIKIjKMA—T he Royal Securities Co., 
164th and St. James Sts., will receive bids 
In AukubL for the construction of a pulp 
and paper plant here. Noted April 21. 

MONTUEALi—The Pottery Co., Ltd., has 
purchased a lar^e site In the eastern sec¬ 
tion of the city and plans to construct a 
plant on same. The company Is In the 
market for additional kilns. 


Ontario 

LONDON—The Bd. Kduc.. 848 DulTerln 
Avp., will receive bids until Aufrust 1 for 
the construction of a culleKiate building on 
Waterloo St. I’hyslcs and chemistry 
latoratory equipment will be installed in 
same. blstlmated cost, $r»(»o.(ioo. L. V. 
Carrothers, Hydro Rids., archt. 


INSTITI’TK OP .MRTAI.S DIVISION OF TIIK 
A.l.M.K. will hold its usual Joint meeting 
with th«* America 11 Foundrymen’s Associa¬ 
tion lit Columbus, Ohio, during the week 
hegiiitiInK Oct. 4. 

iNSKCTiriPB AXP DlSlNFgCTANT MANUFAC- 
TCRKKS' Assoc'iatio.n Will hold its midsum¬ 
mer meeting at Rost on, July 13 and 16. 

Jiio.v A.vn Steki. Institute (British) will 
hold its autumn meeting at Cardiff by in¬ 
vitation of tbe ironmasters ana Steel Man¬ 
ufacturers of South Wales and Monmouth¬ 
shire. The tiate of the nicetirig will be 
Tucsda.\, Sf'pt. 21, for the assembling of 
the members at t'aidllT, ami the formal 
pi'oceedings will open on the morning of 
Wcdne.sda.v, Sept, 22. 

.POSITIUNI OP /TllKMICAI. IN- 
nrsTRiKS (SiXTiif will be honi in the Grand 
Central I'alacc, NVav Yoi 1« City, Sept. 20 
to 23. «i 

SiM'lKTY OP I.NDUSTKIAL ^NGINKMKS «Will 
hold its Fall national convent ien at Car¬ 
negie .Music Hall, Pittsburgh, Pa., Nov. 

10, 11 .irid 12, 1!)20. 

Technical Association qy the Puu* 
AND l*Ai>KR I.VDL’STRY Will lioUl Its Tall meet¬ 
ing at Saratoga Springs, N. Y., Sept. 1, 
2 and 3. 


Industrial Notes 


sales and purchases of raw materials; H. 
H. Ahrens, sc<'retary. Tho executive offices 
of the company will remain at 52 Vander¬ 
bilt Ave., New York.” 


York, announces the election of Allan E. 
Goodhue as vice-president In charge of 
sales. Mr. Goodhue since May 1, 1919, bsji 
been managing dlTector of the compamPs 
English subsidiary. The Consolidated Pneu¬ 
matic Tool Co.. London, England; also 
direc-tor of Pluropcan sales for the Chicago 
i'neumatic Tool Co. He sails for New 
Yo®k on the "Olympic” and Is scheduled to 
arrive about July 3. 

SKF Industries. Inc., at a special meet¬ 
ing held May 13, 1920, acc(!pt<‘d the reslg- 
mition of n. G. ITyt*. as president. Mr. 
Pryts has been elected managing director 
of the parent company, with headquarters 
at tlqtl^nburg, Sweden. At the same meet¬ 
ing P. B. Klrkbrlde, vice-president sinco the 
organization of the company, w'as elected 
president. 


The Electric V'crnacb Construction 
1 - 0 ., Philadelphia, Pa., reports an order for 
a 1-ton "Greaves-Etchells” furnace for the 
Ruenos Ayres Western Ry. J<td. 


The Wick wire Spencer Steel Cori*., 
RufrA,lo. N. Y., which publishes "Wfek- 
Tack* has Issued'a very Interesting num¬ 
ber for June, 1920, w'hich contains Items on 
I he personnel of tho company, association 
activities, articles and editorial.**. 


i'AKSONS. KLAI’P, Brtnckerhoff aiid 
l>i)i'ULA.s announce tho removal of their 
gen«‘i'al and «‘ngincfrlng ufHce.s from 60 
Wall St. to their own building at 34 Pino 
St., Nc*w York. 

The General Fire 1*roop Oo., Youngs¬ 
town. Ohio, devotes Its Alay l.ssue of "Gen¬ 
eral I'Mre I’rooflng” to the problem of In¬ 
dustrial housing and contains examples of 
n-cimt projects. ■ 


J. G. White Enqineehino Corp. announce 
foMt th(iy have received a commission to 
build Hi very large addition to the Xatiunal 
Works of the General Chemical t*o. at 
Cleveland, Ohio. One of the most impor¬ 
tant features of the addition wMlI lie a sul¬ 
phate <if aluminum pLatii of largo cupaclty. 
'I'he (*nglneers have been w'orklng on the 
engineering plans for some months and It 
Is expected that the construction work W'lll 
be started at an early date. 


tVlNDSOR r. W\ Ripley. 519 Sandwich 
St., plans to build a foundry on Sandwich 
St. Estimated cost, 125,000. 


Coitling Meetings 
and Events 

* AMKHK'A.N AHSO('lATtilN POR THE ADVA.M'K- 
MKNT OF Science will hold its 1920 meeting 
D^e. 27, 1920, to Jan. 1, 1921, at (Mib'ago, 
Illinois. 

American (*kkamic Society will hold its 
siimnuT meeting at the La Salle Hotel In 
t'hleiigo, Aug. 16, 17 and IK. 

.\mf.kican Chemical Society will hold 
Us fall meeting in Chicago, Sept. 7 to 10 
Inclusive. 

American Elbctuociikmical Soimety 
will hold Its fall meeting In the Hotel 
.Statler, ’Clevi'land, Ohio, Sept. 30, 0<-t. 1 
and 2. 

American Foc.ndrymen'r Association 
will meet In Columbus, fihio. Oct. 4 to X 
Inclusive. 

American Instititte op .Mi.nino and 
Metallchoicat. ENr.iNP.p.RS will hold it.** one 
hiiiidred and twenty-second meeting Aug. 
20 to Sept. 3, at Lake Superior. 

Amkuk'a.n Mininu ('o.nokkss will hold Its 
next convention In Ib'iivec Nov. 15. 

American Physical Society will hold a 
' meeting Nov. 27 at the l^ase School of Ap¬ 
plied Science, Clcvi'land, and the annual 
meeting, beginning Dee. 2K, at Chlengo, the 
latt<‘r b*‘Ing the occasion of tlie special 
quadrennial meeting of the Amt'i'lcan A.sso- 
riatlon for the Advancement of Science and 
the Affiliated Societies. 

American Steel Theaters’ Society, (Chi¬ 
cago, will hold Its set'ond annual conven¬ 
tion and exhibit, combined wdth the con¬ 
vention of the Steel Treating Researeh So¬ 
ciety of Detroit. Mlrh.. In the Coliseum 
Museum. Philadelphia. Pa., Sept. 14 to 18 
inclusive. 

AsioaiATfON OP Iron and Steel Elec- 
TBICAL Enqinebrs W'lll hold Its 14th annual 
convention at the Hotel P.mnsylvanla, New 
York City, Sept. 20 to 24, 1920. 

Enoinbkrino Council will hold its next 
meeting In Chicago, Thursday, Out. 21, 1920. 

^ Forest Products IuABoratqrt will hold 
Its decennial celebration at Madison. Wls., 
^ July 22 and 28. 1920. 


The ,Stoker Manufacturers Assoc'ia- 
TioN recently held a meeting at Lukew'ood, 
N. J., at which th«‘ follow ing officers^ and 
ex**ciitlve Cdinmittf**; were elected: Sanford 
Riley, president; M. Alpern, vice-president; 

G. I'ratt, Ire^asurer, S. A. Armstrong and 
11. A. Hutton, on the romiiiltt(M>, and .1. G. 
Worker, secretary* 

IfAititY L^vey, Tnc., has Acen organized as 
the first motion iiielure producing company 
wlilrh will di'vote itself exc'lusiv<*lv to the 
tniiking of industrial and educational mo¬ 
tion pictures. Arrangements have already 
been made for the productloti of a series 
of pictures sliowlng tli** making of dyes, 
explosives, automobiles, airplanes, pninLs, 
leatiu'r and «*l**etrical apparatus. Tempo¬ 
rary offices an* at the Hotel Afkor, New 
York. Production studios are at 109 East 
124th St., New York. 

The Inter-Uai'iai. ^^lUNClL, AVoolworth 
Rullding. Newr York i'*it.v, h:is cstabllshod* 
an information s*tv1cu for tho benefit of 
employers of foreign born labor and for the 
workers 1)iems*dvcs. The object of ^he 
service i.s to sl.'ibillze Immigrant labor and 
to promote better relations between the 
v.'irlous i-at'ts in Amerl*‘a and native bol'n. 
Tli*» .service will also cheek the tendency of 
till* foreign born to rdiirn to their native 
land under the mistaken irnprt'ssion that 
pric*‘S arc lower and living eondltions 
b<*tt«*r than in .\nieriea. 

The General RHiguETTiNu Go.. New 
V»irk, Miinoiinees the appointment of 
Tluiinas F. Kelly, formerly with the Lacka¬ 
wanna Steel Co., as sales engineer of the 
hue diLst, ore .ind by-products departmemt. 

The Crescent Belt Fastener Co., Now 
York, lias recently published a booklet on 
"Moden SeicntlAc Methods of Belt Joining” 
which contains many practical data to 
those interi'stcd in the maintenance of pro¬ 
duction .schedules aiAl continuous perform¬ 
ance of machlnofl where belting is used. 
Instructions are given which will enable 
anyon** to make belt Jolntfi, retaining the 
belt’s full strength and assuring long life. 
Kssential data ar»* presented on a single 
slu'et which (*ari be suitably displayed on 
the wall. i*opies of this illustrated circular 
will be s«*nt upon request. 

W. J. Rainey, Inc. Is the name of the 
new' Inc'orporatlon of the business hereto¬ 
fore eurrl«;d on under the name of W. J. 
Rainey, as announced by the Trustees of 
the Estate of W. J. Rainey. The officers of 
the new corporation arc: Roy A\ Rainey, 
chairman of the hoard, Scott Stewart^ 
president and treasurer; L. L. Willard, 
vice-president In charge of operations; 
John McBlwaln, vice-president in charge of 


Frank Tj. Mc'Cartney, formerly N€*w 
York brunch manager for the Monsanto 
('hemtcal Go., has h€*en appolnled general 
sales manager, with complete charge of all 
sales for all plants. Including brant'h 
lioii.ses. 


.Fos. Kiskman & Go., 152 Broadway. N. Y., 
Himounce that their business will bo carried 
on from tho lu-w address given herewith. 


Rlaw-Knux Co. announce that "Blaw- 
nox" Is th** n«fw name conferred by the 
ITnitccl States Sennt*' upon the town of 
Hoboken. I’a., tlio home of the company. 
Tho company first established in Hoboken 
about flv*' years ago, occupying a compara- 
tlvi'ly small shop, at the same time oper¬ 
ating another plant at Wheatland, Pa. 
About Iw'o years ago the latter plant was 
removed and added to the Hoboken works. 
The Inagnltudn of the works has slxltc in¬ 
creased by the erection of a largo haniiner- 
weldlng Plant, augmenting tho already ex¬ 
tensive oxy-acetylene and electric W'oldlng 
farllitles of Blaw-Knox Company. About 
1,000 persons are employed In the shops, 
most of whom live in Old TTohuken. A pe¬ 
tition signed by the people of the town, 
asking the Senate to rliange the postofflee 
name to Blawmox, has Just been granted. 
This company also announces that Dewitt 
('•llnton Grove, past vice-president of the 
Technical Publicity Association, has become 
advertising manager of the company. He 
succeeds George Land, who resigned July 
1. to enter tho agency flold as head of the 
Technical Publicity Co. of Pittsburgh. 

The Swenson Evainiiiator Co. of Chi¬ 
cago Is selling a largo evaporator for ex¬ 
port to Chile to bo used In resoar<‘h for the 
production of Chilean nitrate. 

The Uktkoit Enoineerino Society en¬ 
tertained a Swiss delegation of slxty-flve 
members In Detroit reeently. The pqrty 
made a thorough Inspection of Induzlrlal 
plants In and anout I^trolt. 


Arthur R. Maas Laboratories, Lob 
Angeles, Cal., has Issued a tw'enty-two 
page pamphlet entitled “Chemistry and 
You,” which has been issued for the pur¬ 
pose of acquainting those interested with 
their business. Chemical Service. The lab¬ 
oratories are.equipped to handle problems, 
related to Industrial developments on the 
Paciflo ('oast, “from test tube to factory," 
having a* well equipped laboratory and the 
necessary apparatus to test out processes 
on a seml-commerclal scale. Arthur R. 
Maas Is In charge of the organization; B. 
Im Campbell Is chief chemist, R. B. String- 
field is in charge of chemical and H. L. 
Glaze of the mechanical engineering prob¬ 
lems. 
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Would Platinum Registration • 

Be a Safeguard Against Theft? • Y 

UMEROUS large platinum thefts in re&nt montts 
again emphasize the importance of some drastic 
measures to forestall further activity of the clever oper¬ 
ators who have been so successful recently. One of the 
most effective proposals to this end which we have 
heard has been advanced by Dr.'W. F. Hillebrand, 
Chief Chemist of the Bureau of Standards, to the effect 
that some form of platinum registration should be re¬ 
quired. 

It is recognized by Dr. Hilusbrand that there are 
many complications and possible difficulties,* and no 
one has yet suggested exactly how such a plan can be 
carried through most effectively and safely. It is an 
important proposal, however, and one which is worthy 
of very careful attention by everyone interested in the 
platinum industry whether he is a manufacturer or a 
user. ^ 

An ideal regulation would have national scope and 
effect, but of course anything affecting commerce in 
platinum could not legally be adopted by Congress except 
on the basis of affecting interstate commerce, and much 
traffic in platinum, of course, is intrastate. It is be¬ 
lieved, however, that a registration could be Required 
under internal revenue regulations if a nominal tax upon 
platinum sales were imposed. Such taxes could be made 
very nominal, perhaps one-tenth of 1 per cent, apd thus 
amount only to enough to pay the costs of operating the 
registration agencies. It would thereby put no financial 
burden upon either manufacturer or usi)r of the metal 
and the principal objection would be the possible com¬ 
plications and delay in the commercial handling of the 
material. 

However, it is probable that everyone—^producer, 
manufacturer and user—^would be benefited despite 
these restraints, for the recent losses of platinum have 
been appalling. The Bureau of Standards lost more 
than $10,000 worth of metal on one occasion. The Uni¬ 
versity of Missouri and the University of Michigan also 
suffered losses. The largest loss of all recently reported 
is a $40,000 theft from one of the manufacturers in the 
neighborhood of New York City. Certainly with these 
hazards accompanying the storage and use of platinum 
metali, we are justified in encouraging some incon¬ 
venience in the traffic. Under the circumstances, Jt an- 
pears that the proposal that all platinum sales should 
be registered with some appropriate agency is the best 
solution yet made. In any event, we urge careful con¬ 
sideration of this possibility in the hope that a really 
effective basis for protection of platinum metals can be 
developed. 

Discussion of the subject by our readers is cordially 

invited. 


A Pftin to Co-ordinate 

University Scientific Research 

( “CONFLICTING testimony on the subject of scien- 
> tide research in our universities is offered in the 
annual reports of the president of the Carnegie Foun¬ 
dation for the Advancement of Teaching and the Com¬ 
mittee on Chemistry of the Society for the Promotion 
of Engineering Education. The former is of the opin¬ 
ion that '*in the sharp competition for the reputation 
supposed to come to a university from carrying on 
research the obligation to teach has become less and 
less realized, and the teaching of undergraduates, in 
some of our great institutions, is poor.” The Com¬ 
mittee, on ^e other hand, while recognizing frankly 
the poor quality of much of our instruction, attributes 
it more to the unceasing grind of class and laboratory 
work to which instructors are held, and the consequent 
lack of time, for vitalizing research. Perhaps the two 
views are not strictly comparable, as President 
Pritcheot undoubtedly has reference to the larger in- 
stitui^ns in which contact between professor and stu¬ 
dent may be very limited, while the' Committee cer¬ 
tainly speaks for the smaller institution and the over¬ 
worked instructor. Both are in agreement on two 
things: the prevalence of poor instruction and the 
necessity for research. With the former we will not^ 
concern ourselves for the moment, vital though it is; 
but the latter suggests some constructive comment. 

President Pritchett says that “the development of a 
true spirit of research is a necessary part of every true 
university.” And the Committee reports that “more 
research work must be done at many of the smaller 
institutions if their teaching staffs are to continue fit 
to train even undergraduates for the industrial world.” 
With this indorsement, from which few will dissent, 
we may proceed to examine how best to vitalize research 
in the educational institutions of the country. The 
first thing that impresses even the casual observer is 
that there is no apparent co-ordination of the efforts at 
research in the different schools; that the subjects for 
investigation depend on the predilection of the pro¬ 
fessor, and are likely to be of little or no value; that 
unimportant subjects for research are often selected in 
ignorance of gaps in our knowledge that might better 
be filled; that from a national point of view, at least, 
there is no definite correlated program, and that much 
energy and ability are expended aimlessly. This is not 
framed as a harsh indictment, but merely stated as a 
condition. 

The idea of co-ordinating university scientific re¬ 
search throughout the country is not new, having been 
the subject of much informal conversation and corre¬ 
spondence. But the time and conditions seeip appro¬ 
priate for the formulation of a definite program toward 
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that end. The first requisite is a central medium or 
clearing house, and that is at hand in the National 
Research Council. This body is cognizant of numerous 
problems of exact scientific nature or industrial utility 
that could be apportioned among-institutions according 
to their equipment,, physical and mental. The pre- • 
dilection of the investigator might still be catered to. 
but there would be cjprrclation of his work with that 
of others and a systematic effort to obtain useful infor¬ 
mation. The demands of the war showed lack of knowl¬ 
edge along many lines, and the experience of those days 
can be turned to good account in this way. 

The service of such a program to science and ind;istry 
is but one of the benefits that will result, if we may 
take the opinion of the Committee on Chemistry pre¬ 
viously referred to. It believes in the plan on account 
of the new vigor it will instil into college and univer¬ 
sity teachers; for the good example it will set for 
senior and post-graduate students; and for the influ¬ 
ence it will have in retaining good men in the teaching 
profession. It has already recommended the plan to 
the National Research Council, and it has received 
favorable consideration. To us it seems like an excel¬ 
lent opportunity to mobilize a vast amount of energy 
and ability and train it for great usefulness, and for 
that reason we are glad to lend our support and en¬ 
couragement. ^ 

Miami Copper Co. 

Not in Contempt of Court 

HE District Court of the United States for the 
District of Delaware. Hugh M. Morris. Judge, 
has dismissed the petition of Minerals Separation which 
sought to have the Miami Copper Co. punished for 
contempt of court and restrained from further' use 
of‘ its present processes. The order of court is re¬ 
viewed elsewhere in this issue. It will be observed 
that, in effect, this order is the same as that of 
^the United States District Court of Montana, dis¬ 
missing Minerals Separation’s petition to find the 
Butte & Superior Co. in contempt. In that case, it 
will be recalled, the plaintiff was “remitted to some 
one of the familiar methods to secure determination 
upon the merits of these alleged infringements,” and 
was not “permitted to transfer the controversy from 
merits to contempt.” In other words, if Minerals Sepa¬ 
ration believes that both Butte & Superior and Miami 
companies are infringing with their present processes, 
the way is open for new litigation to prove its 
contentions. 

A further order by the District Court at Wilming¬ 
ton making Minerals Separation North American Cor¬ 
poration an additional party plaintiff has an important* 
legal technical bearing in connection with the dis¬ 
claimer regarding claims 9, 10 and 11 of U. S. Patent 
836.120, which are the “small quantity of oil” claims 
not sustained by the Supreme Court. The question at 
issue is whether the failure of Minerals Separatibn 
. North American Corporation to join in the disclaimer 
might not possibly have the effect of completely destroy¬ 
ing the disclaimer and consequently throw out of court 
all infringement suits so far brought under this patent. 
Judge Morris gives leave to file a supplemental bill 
making Minerals Separation North American Corpora¬ 
tion an additional party plaintiff, but without prejudice 
to the Aiiami company to renew its objection to the bill 
i^^n filed. 


Relations Between Institute of Metals, 

The Foundrymen and Mining Engineers 
HOSE men actively interested in the Institute of 
Metals received something of a shock when they 
heard that the American Foundrymen’s Association 
had decided to solicit papers on non-ferrous foundry 
practice, and had appointed a strong committee to 
attend to this work. They recollected that thirteen or 
fourteen years ago the American Brass Foundrymen’s 
Association was ol^ganized. somewhat as an offshoot 
from the American Foundrymen’s Association, the 
originators being men who felt that the older body was 
neglecting the non-ferrous field, especially from the 
point,of view of physical metallurgy. The name was 
l^er changed to the American Institute of Metals, and 
the society bade fair to duplicate the wonderful success¬ 
or the Institute of Metals, its British junior, certainly 
with no overwhelming advantage in size of industry or 
number of personnel to aid it. 

In all the years of its existence the American Insti¬ 
tute of Metals had made efforts, not without consider¬ 
able success, to bring out papers and discussion on the 
so-called “practical” aspects of founding. However,, 
only one who has tried it can realize the difficulty of 
securing such contributions from men who are qualified 
by experience in their subject, but not in literary ac¬ 
complishment. Naturally, then, the Proceedings con¬ 
tained more and more pages written by men who were 
investigating the properties of alloys with microscope, 
pyrometer and all manner of physical instruments, and 
who were constantly finding new facts well worth re¬ 
cording, rather than by men who were attempting to 
establish the best balance between pouring tempera¬ 
ture, furnace losses and scrap production, and attaining 
an approximate solution largely by intangible and inde- 
f)cribable refinements in skillful manipulation. “Scien¬ 
tific” men thus have a double advantage over “prac¬ 
tical” men. In the first place, they write more, and 
practice makes it easier. In the second place, it Ls far 
easier to describe a thermal experiment precisely with 
the help of a cooling curve than it is to describe the 
proper way to gate a particular casting, even with a 
dozen sketches. “ •• 

Meantime tke 300 to 400 non-ferrous establishmenta 
represented in the American Foundrymen’s Association 
became insistent for papers more nearly applicable to 
routine problems in the brass, bronze or white-metal 
foundries, and it was therefore resolved to attempt at 
least one such session at the annual meeting. Since 
the fall meeting of the Institute of Metals had been 
held simultaneously with the Foundrymen. to get the 
advantage among others of their annual exposition of 
mechanical appliances, the resolve was communicated 
to them. Feeling the great difficulty of securing such 
desirable papers, yet the distinct gain which such dis¬ 
cussions should have, no matter from what source, the 
Institute of Metals decided to work hand in hand with 
the senior association and to pool their resources so 
yiat q real event could result. In this case duplication 
of effort is apparently needed before even reasonable 
returns can be expected. 

For “American Institute of Metals” the reader should 
think “American Institute of Mining and Metallurgical 
Engineers. Institute of Metals Division.” in what pre¬ 
cedes. since we all know that the two institutions joined 
forces over a year ago. Whether the fusion was an 
altogether happy move is a matter on which two opin- 
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ions may be had; but since it is an accomplish^^'fact The accumulation of semi-finished and finished steel 
all well-wishers of the Institute of Metals and all mem- at mills may be guessed at about 2,600,000 tons, the 
bers of the Mining Engineers who are interested even bulk of this being in finished product, rolled to cus- 
mildly in the physical metallurgy of alloys should make timers’ specifications, .this representing between 12 
it a point to see that they are enrolled in the Institute and 15 per cent of the production, ^the accumulation 
of Metals Division. At present there are many oppor- occurring chiefly during the secSnd quarter of the 
tunities open whereby such enrollment may be escaj^ed, year. • 

ypt to be specifically a member of the Institute of Even the automobile industry, \$hich has paid fancy 
Metals Division involves no additional financial oblige- wage rates and offered competition with other manu- 
tion. It does not exclude the member from participa- facturers that has been much complained of, can hardly 
tion in any other section or activity whatever of the »how anything like a ratio of production to capacity 
parent society, but on the other hand it does admit tlje pf 84 per cent. Some manufacturing industries have 
holder to valuable joint meetings, exhibits and other# ^6en dlmost completely stalled in the past two or three 
activities with the Foundrymen’s Association as alfea<^ months. As to the railroads, the output in transporta-^ 
outlined, will group the member with the leading Amen*- tion in proportion to physical facilities has been verr 
cans working with the metallurgy of alloys, and will low, yet it is now admitted by such men as Daniel. 
help perpetuate the identity and influence of a quite Willard that the railroads must do much better, iik 
honorable and very useful organization. * * Poi”t of cfliciency, than their best records of the 

past. This reference is only to quantity of transporta- 
1 Y j 4 t .1 • ton-miles. The quality has been particularly 

Meet Industry functions Well point of there being such serious delays and 

During the First Half of 1920 j^uch an ill-assorted movement. The steel industry 


I N a very trying half year the steel industry of the 
United States has made an excellent showing. The 
production was considerably less than the capacity, but 
the proportion of output to capacity was much higher 
than in many other industries. It has been made clear 
that when there are such difficulties as shortage of 
labor and inefficiency of labor the production of steel 
is less affected than the consumption of steel, taking 
the various lines of consumption as a whole. 

When it comes to transportation, furthermore, it is 
seen that a breakdown there does not affect the opera¬ 
tion of blast furnaces and steel mills as much as it 
does business in general. It is true that the steel mills, 
reached the middle of the year with a large quantity 
of steel unshipped, but the reference here ia«to the 
production of iron and steel rather than the delivery. 
The accumulation of unshipped steel, indeed, reflects 
credit upon the industry, for the influence of the 
accumulation would be to restrict production.^ The 
manufacturers have shown ingenuity and courage in 
piling^iif) the steel that they could Hot ship. 

As to actual tonnage, it seems fair to take the steel- 
ingot producing capacity of the country at 60,000,000 
gross tons a year. The half year’s production of steel 
ingots was approximately 21,000,000 tons, or about 
84 per cent of previously estimated capacity. And the 
50,000,000-ton estimate cannot be considered a low 
one, seeing that in both 1912 and 1913 the actual pro¬ 
duction was only a shade over 30,000,000 tons, while 
the capacity existing at the close of 1913 could not 
possibly be estimated at over about 36,000,000 tons, 
so that 60,000,000 tons capacity at the beginning of this 
year would represent an increase during the war of 
43 per cent. 

The production of finished rolled steel* in the forms 
for which the statistics are gathered, normally runs 
about 76 per cent of the ingot tonnage, on account o4 
scrap and scale losses, the material being eventually 
recovered very largely, but in the past half year the 
production probably fell a few hundred thousand tons 
short of the 16,000,006 tons that this proportion would 
give. Rather than curtail production of ingots and pig 
iron further, the mills accumulated ingots and* semi¬ 
finished steel, thus showing courage and a willingness 
to perform. 


probably made as good a record in quality as it did in 
quantity. 

Chemical Engineering and 

The Motion Picture Industry 

N THE development of artistic motion pictures, 
improvements in projection apparatus and in the art 
of photography have played an important part, but 
without the highly developed film which is now avail¬ 
able. ayd lacking photographic chemicals and dyes of 
exceljent quality, it is doubtful whether the ‘^movie” 
would hav(^ become as popular as a form of entertain¬ 
ment. The first requirement, of course, is a film of 
uniform and excellent quality. The research chemist 
and the chemical engineer have contributed largely to 
the results which are now obtainable. There remains, 
however, an opportunity for the development of mate¬ 
rials and apparatus which will make possible the pro¬ 
duction of better pictures and considerably extend their 
field of usefulness. The production of non-flammable 
film is a problem that remains unsolved and the projec¬ 
tion of pictures in colors would enhance both their 
educational and their artistic value. 

There is no doubt that should an inexpensive non¬ 
flammable film be forthcoming, there would be an 
increased use of motion pictures, because of their educa¬ 
tional value, by schools and by industrial establish¬ 
ments; this would create a demand for an inexpensive, 
light-weight projection apparatus that could be carried 
about easily and be operated by electric current obtained 
from a lamp socket. Even with the film and projection 
apparatus now available motion pictures have demon¬ 
strated their value as aids to the selling of heavy 
mathinery and non-portable mechanical equipment and 
have been used as an aid to research in metallurgical 
and other investigations. These are but more obvious 
possibilities. 

For such uses the cost of producing the finished 
film becomes an item of importance. A description of 
the production of motion-picture film is given on 
another page of this issue. It will serve to call atten¬ 
tion to a field in which the chemical engineer can 
render a valuable service to a growing industry. 
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Fries Made a Brigadier General 

N DESIGNATING Amos Alfred Fries as the head 
of the Chemical Warfare Service under its new 
status, provided in the Army Reorganization Act, it is 
a generally held opinion that the Chief of Staff con¬ 
ferred this distinctic^ upon one who is highly deserving 
of the honor and entirely capable of discharging the 
responsibilities of the position. According to the terms 
of the act, the rank of Brigadier General is bestowed 
upoq the director of the Chemical Warfare Service. 
Thus, for a second time, Colonel Fries has aij^ain^di 
the rank of General. His first commission as Brigadier 
General was awarded in France Aug. 16, 1918, when he 
was placed in charge of the chemical warfare section 
of the American Expeditionary Forces. With the 
demobilization of the Army, he was returned to his 
permanent rank of Lieutenant Colonel of Engineers. 
Since the resignation of General William L. Sibert, he 
has directed the work of the Chemical Warfare Service 
with that rank. 

When, in August, 1918, he was made chief of the 
Chemical Warfare Service in France, 

General Fries was faced by tremen¬ 
dous odds. There was much indiffer¬ 
ence toward gas, both at home and 
among the officers of the Expedition¬ 
ary Force in France. The American 
Army had little knowledge of gas 
warfare and gas was regarded as an 
unimportant factor in the situation. 

There was not a gas mask in the 
possession of an American soldier. 

The searching out and training of 
officers ivith a knowledge of chemis¬ 
try was a most difficult task in itself. 

Under the stress of those exciting 
days, the building up of a personnel 
of the gas service was accompanied 
by perplexing delays. 

Once the nucleus of his staff was 
formed. General Fries attacked the 
problems of obtaining supplies, 
building repair factories and provid¬ 
ing for the manufacture of gas shells. Miracles were 
worked in the old French caserne at Ghaumont. It took 
the most determined efforts to secure anything like the 
necessary volume of supplies and every increase in per¬ 
sonnel was opposed. The accomplishments of those early 
days, however, attracted wide attention in the Army. 
The Germans were resorting more and more to the use 
of gas. The spirit of indifference to General Fries’s serv¬ 
ice disappeared. The Army turned to him, not only for 
protection from the ravages of the German gas troops 
but for plans for fighting gas with gas. On the day 
the armistice was signed, General Fries’s command con¬ 
sisted of more than 600 officers and 3,000 men. i.\n 
expansion was about to be undertaken which would 
have given the Chemical Warfare Service 1,600 officers 
and 18,000 men. 

Despite the trials and viscissitudes which accom¬ 
panied the building up of the Chemical Warfare Serv¬ 
ice, General Fries remarked the other'day that nothing 
in his experience with the American Expeditionary 
Forces so put him on his mettle as did the carrying out 
of the command given him personally by General 
Pershing during the Moro campaign in the Phillippines. 


General Pershing at that time was a Captain of Cavalry, 
and during the Philippine campaign he set out on a 
small expedition against the Moros. His engineer 
officer was First Lieutenant Amos A. Fries. Contact 
with the Moros was established in due course, but the 
wily savages had taken a stand beyond the narrow 
arig of the lake. General Pershing directed that bamboo 
rafts be made so that the intervening waterway could 
be crossed. The building of the rafts came under the 
jurisdiction of the engineer officer, as did the opening 
of the passage through a dense cover of water lilies. 
While cutting this passage. Lieutenant Fries and a 
'raftload of enlisted men became so befouled by the lily 
^oWth that they*could neither go ahead nor return. 
The Moro*s were quick to take advantage of the situa¬ 
tion and for more than two hours Lieutenant Fries 
ai^d his men were under the fire of the tribesmen. 
Finally they cleared the channel behind them and 
were able to return to their own forces without casual¬ 
ties. The difficulties of that situation have continued 
through the years to overshadow any other tight place 
in which General Fries has found himself. General 
Fries can boast of an honor which all 
Presidential aspirants covet. He was 
born in a log cabin. It was situated 
in Vernon County, Wisconsin. His 
early education was obtained in that 
neighborhood. His parents later ‘ 
moved to Missouri and finally to Ore¬ 
gon. In 1893 he was graduated from 
the Medford, Ore., high school. He 
taugjit school for a year, trying to 
devise some plan of entering the 
Army—an ambition he had cherished 
since boyhood. The opportunity 
came in the form of a competitive ex¬ 
amination arranged by the Congress¬ 
man from his district. As the suc¬ 
cessful candidate, he received an ap¬ 
pointment to the United States 
Military Academy, from which he 
u'as graduated April 26, 1898L> He 
was just in time to enter the war 
with Spain. He served throughout 
the war as Second Lieutenant of Engineers. He became 
a First Lieutenant Feb. 2, 1901; a Captain, June 11, 
1904; a Major, Feb. 27, 1912, and Lieutenant Colonel, 
May 16, 1917. 

From Jan. 22, 1911,* to June 10, 1914, General Fries 
was the director of military engineering at the Engineer 
School at Washington Barracks. He also served for 
a time as business manager of Professional Memoirs, 
the official publication of the Corps of Engineers, and 
was, for two years, the editor of that magazine. Gen¬ 
eral Fries was forty-seven years old on March 17. 

No more fitting tribute could be paid to him at this 
stage of his career than to place him at the head of the 
Chemical Warfare Service, for it was largely due to 
^nis energy and zeal that the Army was brought to a 
realization of the importance of this branch of the 
service. That he will have the cordial and loyal support 
of the entire personnel in the service is quite as certain 
as that he will inspire his subordinates with his own 
enthusiasm. Both ihe Army and the chemical industry 
are to be congratulated on the fact that chemical war¬ 
fare is in the hands of an officer who is both competent 
and sympathetic. 



imiGADIKR CIKNRRATi A. A. FRIES 
Hoad of the C'homlcal Warfare SorvM^.e 
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Uncovering the Platinum Theft at the Old Hickory Powder 

Plant, Jacksonville, Tenn. 

^ ' • • 

A Chemical Detective Story in Which Scientific Facts Furnished Clues Enabling the Authorities to 
Apprehend the Source of the Platinum—Chemical Composition of the Stolen 
Material a Determining Factor 

- — ; - ^ 


B etween 4:80 p.m., March 17,0and 9 a.m., Mar^ 
18, 1920, almost 2,200 grams (73 troy ounces) of 
platinum laboratory ware, mainly crucibles, cru¬ 
cible covers, and dishes, was stolen from the Chemistry 
Building of the Bureau of Standards. The value of 
this ware at the time of the theft was nearly $11,000. 
The matter was reported to the local police authorities, 
who immediately commenced an investigation. 

During the first week in April information was 
received through the newspapers and also from the 
Washington police of the arrest in New York of two 
men, giving their names ds Robert E. Carter and 
Joseph Fredericks, who were attempting to dispose of 
about 280 troy ounces of platinum sponge. Lots of 50 
oz. and 10 oz. had been left at the offices of two concerns 
in New York which deal in platinum and the other noble 
metals. The remainder of the sponge was later found 
in two rubber hot water bottles in a small grip checked 
at the hotel where the two men were registered. 

Charged With Theft From Chemical Company 

It developed that a certain detective agency had dis¬ 
tributed a circular advertising the theft of platinum* 
from the Roessler & Hasslacher Chemical Co., (rf Perth 
Amboy, N. J. The metal lost by this company included 
pure iridium sponge, platinum sponge, platinum sheet, 
and alloys of platinum and iridium containing 10 and 
15 per cent iridium, as well as a considerable sftnount 
of goW^and silver. This theft occurred between Dec. 
26 and^Dec. 29, 1919, and a reward of $5,000 was 
offered for the return of the metal. The* circular men¬ 
tioned was in the possession of the two concerns to 
which the platinum sponge had been offered by Carter 
and Fredericks. The New York Police Department was 
notified and the men were arrested and subsequently 
detained, under $5,000 bail, the charge being that the 
platinum in their possession was stolen from the 
Roessler & Hasslacher Co. 

Acting on the idea that the platinum in question 
might include that taken from the Bureau of Standards, 
the Department of Justice was asked to investigate the 
matter. At the suggestion of this Department, Dr. E. 
Wichers, of the platinum laboratory of the Bureau of 
Standards, was directed to assist in this investigation 
in New York, working with the office of the United 
States Attorney and thh Bureau of Investigation, U. Sk 
Department of Justice. 

Said Platinum Was Mined in Ontario 

In the preliminary hearings, Carter stated that his 
connection with Fredericks was merely casual and that 
he had obtained the platinum by placer mining on an 
unregistered claim in a region about 100 miles north of 
Parry Sound, Ont. The mining was done by Carter 
and an associate named H. H. Brooks. The platinum 


was brought into the country without declaration to the 
customs officials. Carter claimed to be a native Cana¬ 
dian and stated that he had been in the United States 
only on one or two occasions for a very few days. It 
wdk noted, however, that he spoke with a marked 
Southern accent. It was also observed that he wore a 
silver belt buckle bearing initials H. B.’’ It seemed 
probable, therefore, that Carter’s real name might be 
Brooks, especially as Carter failed to account for the 
belt buckle in a satisfactory manner. 

Carter gave certain references in Ontario which were 
investigated by an agent of the Roessler & Hasslacher 
Co. and found to be false. One of these references gave 
the name of Ahe Maxwell House as a hotel in Parry 
Sound. It was also known from statistics of the U. S. 
Geological Survey that the total annual production of 
placer platinum in Canada did not exceed 25 oz., and 
furthermore, Ahat no placer mining of platinum was 
carried out in Ontario at all. This was subsequently 

confirmed \>y the Canadian Department of Mines. 

• 

. Mining Venture Story Flimsy • 

In an interview with the representatives of the 
Bureau of Investigation and the Bureau of Standards, 
Carter gave some of the particulars of his mining ven¬ 
ture in Ontario and described how “Brooks” had 
removed the gold from the crude platinum and had then 
converted the remainder to sponge by dissolving it in 
aqua regia followed simply by drying and direct ignition 
of the chloride solution. This was done on the scene 
of the mining operations with reagents and equipment 
brought from Trenton and Montreal for this purpose. 
The story was flimsy enough at best but it was obvious 
that a chemical analysis of the sponge would clearly 
distinguish between platinum that.had undergone even 
the simplest refining and the crude mixture of platinum, 
iron (10-15 per cent), osmiridium and sandy matter 
which would result from platinum ore treated in the 
manner described. 

It seemed probable, further, that an exact analysis of 
the seized platinum might help to decide the real origin 
of the metal in the event that Carter’s story should be 
completely overthrown. Most of the platinum stolen in 
P^rth Amboy was alloyed with 10-15 per cent of iridium. 
It was estimated that the laboratory ware lost by the 
Bureau of Standards would contain an average of about 
1 per cent iridium, with less amounts of rhodium and 
probably some palladium and iron. Assuming that very 
little, if any, refining had been done on the platinum 
after it was stolen, a simple determination of iridium 
would have been sufficient to distinguish between these 
two lots of metal. Accordingly a sample for analysis 
was obtained from the Police Department. 

It was obvious that either the laboratory ware stolen 
from the Bureau of Standards or the sheet metal taken 
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from the Roessler & ilaaslacher Co. would have to have 
undergone solution and reprecipitation to arrive at the 
sponge form of the metal found on Carter. This might 
involve some change in composition. It was also possible 
that the seized spbnge represented several lots of stolen 
platinum. It was to be expected, therefore, that the 
results of the anal 3 ilAis would be of greater value in 
pointing the way in which the investigation of the theft 
was to be directed than as testimony in the argument 
of any particular case. 

Ai already stated, the Roessler & Hasslacher Co. hadj 
proved false the Canadian references given by (farter. 
Jn fact, the whole of Carter’s story was discredited 
without much difficulty. Since it was impossible, how¬ 
ever, to establish any direct connection between Carter 
or Fredericks and the theft of their platinum, the ncyct 
step in the argument was that the weight of platinum 
in Carter’s posse.sHion w^as very nearly the weight of 
the platinum itself which had been stolen from the- 
Roessler & Hasslacher (’o., considering that all of the 
platinum had been carefully refined out of the platinum- 
iridium alloys. Since no thefts of equal magnitude had 
been reported, these arguments were presumably suffi¬ 
cient in the minds of the Grand .Jury to bring an indict¬ 
ment. Carter and Fredericks were held in the Tombs 
awaiting trial on this indictment at th^time of the 
developments to be described later. 

Platinum Thefts Reported in the United States 

• 

Incidentally it may be stated that the weight of plat¬ 
inum taken in nine separate thefts, all from the labora¬ 
tories of educational and state and Federal scientific 
institutions, that have been reported to the Bureau of 
Standards, is about 240 ti’oy ounces. These thefts were 
all committed since April, 1919, and range from 75 g. 
to over 2,400 g. in separate cases. Three of the cases 
represent a total of 205 oz. Adding 342 oz. of platinum 
• and iridium stolen from the Roessler & Has.slacher Co. 
and about 3 oz. from another industrial concern within 
the same period, there is a total of about 585 oz., to 
which the nominal value of $100 an ounce may be 
assigned, which had been stolen in about fifteen months 
and is as yet un recove red. A few other thefts have 
since been reported. This is entirely apart from the 
case to be described in subsequent paragraphs. 

To aid in the solution of the general problem of plat¬ 
inum theft, the Depihrtment of Justice is anxious to 
receive information concerning the attempted disposal 
of large ciuantities of platinum in any part of the 
country. 

As was pointed out above, no single theft that had 
been reported was of sufficient magnitude to account for 
the weight of platinum in Carter’s possession. It was, 
of course, possible that the rightful owners of Carter’s 
platinum had not reported or possibly had not even 
detected their loss. At any rate, it seemed clear enoujfh 
that Carter had not come into po.sse.ssion of the plat¬ 
inum in a legitimate manner. For this rea.son the U. S. 
Customs Service was preparing to bring action against 
Carter, in the event of his acquittal, on the ground of 
his own statement that the platinum had been brought 
into the country without declaration. ’ 

In discussing the entire case, Mr. Schauweeker, of the 
U. S. Assay Office, who has a very intimate knowledge 
of the distribution of platinum for war-time uses, made 
.^the suggestion that the platinum in question might 
have been taken from one of the Government munitions 


plants. Certain of these plants manufactured sulphuric 
acid by the contact process and used thousands of 
ounces of platinum for this purpose. The platinum 
used in the plants built during the war was refined by 
the U. S. Assay Office and was converted to chloride 
solution either by the Assay Office or by the company 
which operated the plant. The diluted chloride solution 
was used to impregnate granular magnesium sulphate, 
giving the needed catalyst for the manufacture of sul¬ 
phuric acid. Owing to the fact that some of these 
plants were no longer in operation and were in the 
process of being salvaged, it seemed not impossible that 
aj^ uhdetected theVt had been perpetrated. 

War and Navy Departments Take Inventory 

Acting upon this idea, the Bureau of Standards 
stAtod' the case to the Chiefs of Ordnance in the War 
and Navy Departments and suggested that an inventory 
be taken of all the platinum in their possession. The 
Intelligence Bureaus of both Departments were asked to 
determine whether anyone known by any of the three 
names so far applied to the prisoners had ever been 
employed in any Government munitions plant. Through 
the efforts of the Washington police, Fredericks had 
been identified in the National Bureau of Identification 
as having a police record in Detroit for a minor offense. 
Carter had no previous criminal record, as far as could 
be learned. 

The investigation by the Intelligence Bureaus yielded 
no information pertinent to the subject. In the course 
of a few \t^eeks word was received from the respective 
Bureaus of Ordnance that the survey of platinum had 
been Completed and revealed no shortage. Owing to 
l,he fact that most of the platinum held by the War 
Depai^ment plants was still in the contact mass, it was 
apparent that the actual amount of platinum on hand 
cou^d ret have been determined and that as a matter of 
fact this could not be done without a very extensive 
aeries of assays or a complete recovery of the platinum 
in the mass. This was acknowledged to be true by 
officials of the Ordnence Bureau. * 

Analysis of Carter’s Platinum 

In the meantime, the analysis of the sample of Car¬ 
ter’s platinum had been completed by the platinum 
laboratory of the Bureau of Standards. The results 
were as follow.s: 


Totnl plntlnum met. mI s . 99.20 

f.osM im Ig'nltlon In ptH-eelaln frueibli* blast lamp 

(volatile matlei') . 0.67 


• 99.87 

Analysis calculated on **non-volatile” basis, i.e., 100 
per cent metal.s: 

Per (Vnt 


IriUluin . 0.33 

lUiodium . 0.10 

t Iron . 0.01 

Platinum . 99.56 


ioo.oo 

(;old, copper and nickel were not detected. Spectro¬ 
scopic examination revealed the presence of a trace of 
palladium, as well as small amounts of aluminum, 
titanium and magnesium. Traces of calcium and 
strontium, and possibly of silicon, were found. The 
platinum sponge in Carter’s possession was apparently. 
homogeneous except for the presence of small lumps of 
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A yellowish brown substance which on ignition yielded or the other of these plants, especially in view of two * 
platinum sponge and gave off chloriift fumes. A micro- **clues” which might otherwise have seemed irrelevant, 
scopic examination of the product of the ignition of It will be remembered that Carter had referred to a 
these lumps and of the main mass of sponge was made '‘Maxwell House" as a hotel in Pa^ry.Sound, Ont. Though 
by Dr. E. T. Wherry, of the Bureau of Chemistry. This this reference was false, it was thought probable that 
examination showed the sponge to be of an indednile he mentioned the name of a hcjel which did exist in 
■structure except for the presence of groups of well- some other locality, rather than that he invented a 
defined octohedra which were jfldged to be pseu- purely fictitious name. It was found that a "Maxwell 
domorphs after crystals of ammonium or potassium House" was a well-known hotel in Nashville, which is 
chloroplatinate. The potassium line had not appeared in about fifteen miles from the powder plant at Jackson- 
the spectrum of the sample and the conclusion seeftiedl^villcb On the occasion of a second visit to New York 


warranted that the platinum had been precipitated as 
ammonium chloroplatinate from a solution,of the cVio- 
ride, and the precipitate ignited to sponge. It is to be 
noted, however, that the octohedral crystals made up 
only a portion of the mass of the sample. The brown 
lumps seemed to be incompletely ignited ammonium 
chloroplatinate and revealed the fact that the conversion 
of the yellow salt to platinum sponge had been carried 
•out with inadequate facilities or in haste. 

Metal op Unusual Purity • 

The main thing to be learned from the chemical 
«nalysis as given above was that the platinum was of 
unusual purity. The very low percentage of iron was 
especially indicative of this. The low iridium content 
of the sample was very strong evidence that the plat¬ 
inum did not originate from the platinum-iridium 
alloys taken from the Roessler & Hasslacher Go. It was 
entirely improbable that the stolen alloys "would have 
been subjected to sufficient refining to attain the purity 
indicated by the analysis. The same reasoning tended 
to eliminate the platinum ware lost by the Bureau ^f 
Standards or any other chemical laboratory, inasmuch 
as this ware contained a probable average of k per cent 
of iridium. It became doubtful, therefore, that further 
work on the case in hand would yield any results Clear¬ 
ing directly on the Bureau’s loss. Nevertheless, to aid 
in the proper administration of justice and to^ protect 
the ^legitimate users of platinum throughout the 
country, it was decided to continue the investigation. 

In addition to the facts already st&ted concerning 
platinum-iridium alloys and platinum laboratory ware, 
it was known that neajcly all other platinum of com¬ 
merce usually contained from 0.5 to 1.0 per cent iridium, 
if not more. It is true that in the last two or three 
years the rising price of iridium has caused renewed 
efforts on the part of refiners to remove nearly all the 
iridium before allowing platinum to go on the market. 
However, nearly all the crude platinum which came into 
the country during the war was handled and refined by 
the U. S. Assay Office. From the analysis of samples of 
platinum prepared by the Assay Office and from com¬ 
munication with its officials it was known to the Bureau 
of Standards that a very high standard had been reached 
in this refining. Platinum 99.9 per cent pure and better 
was turned out in large quantities for the Nitraite 
Division of the Ordnance Department. (Most of this 
was subsequently alloyed with 1 per cent of iridium.) 
It was learned that the 5,800-odd oz. of platinum sponge 
prepared for use in sulphuric acid manufacture at the 
War Department powder plant at Nitro, W. Va., and the 
nearly 18,800 oz. for the plant at Jacksonville, Tenn., 
were also of high purity except that some of the plat¬ 
inum for use at Nitro contained about 0.6 per cent 
palladium. In view of these facts it was difficult to 
banish the idea that Carter’s platinum came'from one 


on May 6 and discussion of the case with the police, it 
was learned that at the time of Carter’s arrest he had 
in his possession a cake of soap bearing'the stamp of 
the Ruffner Hotel of Charleston, W. Va., a city in the 
hnmediate vicinity of the plant at Nitro. The soap 
also bore the initials "H. H. B." cut into it with a 
pocket knife. Failing to obtain any information from 
the police at Charleston, the New York detectives had 
apparently abandoned this clue. 

It seemed, however, that these two things established 
positive connection of Carter with Charleston and 
possible connection with Nashville. This information 
was used by the Department of Justice agents at 
Charleston /nd Nashville in a new attempt to connect 
either or both of the New York prisoners with these 
plants. Since the three names ascribed to the subjects 
did not appear on the employment rolls, and since there 
was no apparent shortage of platinum, no ground was 
gained in this way. 

•Companies Had Employees' Photographs 

ft was reported by the Ordnance Departmenf that thd 
Hercules company and the du Pont company, which had 
operated the plants at Nitro and Jacksonville respec¬ 
tively, had on file at their headquarters offices at Wilming¬ 
ton complete employment records, together with photoi 
graphs of all employees. Since the agents of the Bureau 
of Investigation and the Bureau of Standards had seen 
both Carter and Fredericks, it was thought that an 
examination of the photographs of the employees would 
determine whether these men had been employed at 
either plant under different names than those they now 
gave. In this connection it should be stated that under 
the New York law it is impossible to take photographs 
of persons in custody until after their conviction. 
Fredericks’ photograph had been obtained from his 
former police record and had been sent to Nitro and 
Jacksonville without being identified. No photograph 
of Carter was available to send to the plants and it thus 
became necessary to make this personal visit in the 
expectation of identifying him in the employment rec¬ 
ords of the two companies. 

On visiting Wilmington, it was learned that most of 
tjie employment records and all of the photographs of 
employees had been returned to the local offices at the 
plants after the War Department had assumed active 
control. Believing that the evidence warranted the 
assumption that Carter had actually been in Charleston 
shortly before his arrest, it was decided to proceed to 
Nitro and examine the records there. Carter could not 
be identified and unfortunately the photographic files 
were not complete. Still confident of the logic of the 
deductions made from the chemical analysis of the plat¬ 
inum in question, the representative of the Bureau of 
Standards undertook to follow out what seemed to be 
the last possible lead ^d proceeded to Jacksonville. 
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The visit to the Jacksonville plant met with sadden 
success. Aided by what was really a fortunate accident. 
Carter was identified as H. H. Brown, who had been 
employed as a salvage foreman until his departure from 
the plant on March 2?. on ten days leave. On April 20 
he had been discharge for unexplained absence. While 
it seemed that Brown had had no possible means of 
access to the platinum stocks of the plant, the manner 
in which he had obtained the 280 oz. found in his 
possei^ion was to be explained by the next important 
development, which followed within an hour ^fterj 
Brown's identification. This was the receipt by the 
Nashville office of the Bureau of Investigation of the 
following letters, which were written by a man in the 
Tombs prison in New York and addressed to his wife. 
The letters were intercepted and sent to Nashville from 
the office of the District Attorney of New York City, 
where it was believed that the letters had to do with 
the traffic in narcotics. The letters were published in 
the Nashville papers on May 30: 

Letters Prom Suspect to His Wife Impmcate Crone 

May 14. 1920—Dear Wife: Just a few lines, hoping 
it finds you in the best of health as it leaves me. and 
I hope you have sent me that letter, and 1 have sent a 
letter to the lawyer to come down and se(%mc. and I 
want you to call him up so to make sure that he will 
come down, and you should not worry about what I 
have said to Uddie. I did not mean to say that you arc 
keeping the money for yourself. I know any time you 
have a dollar I could get it, so please don*t^take it up 
the way you mean. I will send Jack Noyer a letter 
and explain to him that you are sticking to jne and 
that they could trust you with any amount of money, 
and I am ^ing to try to lay my bit off for two weeks 
and th^n 1 will see what I should do, and Monday 
I want you to get ready to go out of town and when you 
are there you should tell this party that Robert Carter 
is under $5,000 bail, and they will raise the bail to 
about $15,000, and he should give you at least $20,000 
worth of stuff, and he should put them in 25 ounces 
in each package, and you could get about $85 or $90 an 
ounce. The reason why you are asking for that amount 
is because Carter will not be able to leave town as soon 
as he gets out on hail so he will hafter stay in New 
York a few days so that no one is foiling him around, 
and he need some expense money, and he will jump bail 
and never come back to New York, and as soon as you 
get this stuff from the fellow you should get a vault 
and put the stuff in there. You could get a vault at 
the Bowery and Grand Street, and you could get for 
the stuff $100 a ounce, and each package should bring 
you $2,500, and the address is where the fellow is 
working at the Old Hickory Powder Plant, his name 
is H. R. Crone. Telephone of the place is Hadley 4601, 
when you get that number tell them to connect you 
extention 93 and if that ain't the wright number look 
up the telefone book for Old Hickory Powder Plant 
and this powder plant is about 20 miles away from the 
ceity and you should get yourself a round trip ticket 
to Nashville, Tennessee, and when you get there you 
should ask for a good hotel and you should ring him up 
on the phone and tell him you arc? the partey from new 
York and you have a letter from Carter for him and he 
will come around to you in an auto and call for you. 
You arc to ask him where ho could meet you and tell« 
him that everything is O.K., and that Carter is not 
saying a word and he trusted your husband as being 
that 1 can not get out so you made the trip for me, 
and toll him as soon as Carter gets out Carter will 
explain him what kind of a fellow I am to him and 
as I have no more to say I will close and send you my 
best regards and also with love. 1 remain yours hus¬ 
band, Joe. P.S. you do as I tell you you will be worth 
a big piece of money in a short time. 

Old Hickory Powder Plant. H. B. Crone. Tel. Hadley 
4601. Ex. 93; office hours from 8 to 4. 

May 16, 1920-^Dear Wife: Just a few lines hoping 
it finds ^ou in the best of health as it leaves me and 
I have sent a letter out to Meyer for one of the boys 
I nut in just as you have stated to me and I have sent 
a letter to my mother stating she would give you one 


hundred dollars, but she will not get that letter until 
Monday and the fellow from the lawyer's office was down 
to see me and he could not get in so I send him the 
answer down what 1 wanted and before you get out 
of the house always look for mail and I hope you have 
received the two letters Saturday, one for yourself and 
the other one for the party out of town. And every¬ 
thing will be arranged for you when you get that 
party and may be you will hafter stay at the hotel 
a day or two. Api^i you should make yourslf that you 
are very wise and tell him that you have a busrer that 
will take all the stuff that he has at the price from 86 
to 90 dollars a ounce. JOE. 

, * Crone Is Arrested 

^rofte was kept under surveillance for several days 
until the agent of the New York office of the Bureau of 
Investigation obtained from Brown the confession that 
the^platinum in his possession was obtained from Crone, 
who had stolen it from the reserve stock of platinum at 
the plant. Crone's arrest followed immediately upon 
Brown's confession. Up to the time of the present 
writing. Crone has denied any guilt in his handling of 
the platinum at the plant. 

How the Theft Was Consummated 

About the first of March. Crone, as chief chemist of 
the plant, was directed to convert the reserve stock of 
platinum chloride solution, representing almost 2,300 
oz. of platinum, to platinum sponge, place it in sealed 
aluminum cans, and transfer it to the custody of the 
accounting office, where it was placed in a safe inside 
of the vault in this office. About 75 oz. of platinum 
was handled at a time and the work was completed 
between the middle and the last of April. The safe 
contained eighty-eight of these sealed containers, each 
bearing a label indicating the weight of platinum (about 
25 oz.)* it contained. After Crone's arrest, the contents 
of these t;ans were examined. Of the eighty-eight cans, 
two /contained platinum. One of these was the first one 
placed in the vault. The other represented a quantity 
of chloride solution which would only half till one of 
the cans. The remaining eighty-six cans contained 
what appeared to be, a mixture of mercury with 4 >rdi- 
nary moist dirj. the ratio between the two being care¬ 
fully adjusted so as to fill the can completely and also 
give the cornet gross weight to the sealed can. 

Remainder of Platinum TAken Not Yet Found 

It is presumed that Crone's defense will be along the 
line that Brown is shielding the real thief, who gained 
access to the vault and made the substitution there. 
One of the most interesting details of Brown's confes¬ 
sion was that Crone had directed him to sell some of 
the platinum in order to provide funds for Crone's 
defense “when the crash came.*’ Brown disclaims any 
knowledge of the whereabouts of the platinum except 
that which was in his possession, which is the total 
amount that has been recovered to date. Crone and 
Brown had both worked in the Parry Sound. Ont.. 
region. There was no evidence to indicate that Frede¬ 
ricks was implicated in the theft of the platinum or in 
the attempted disposal of it except that he acted as a 
guide for Brown in New York. 

Examination of the register of the Ruffner Hotel at 
Charleston disclosed the fact that Brown registered 
there on March 28. the day after he left Nashville, It 
was learned that his stop at Charleston, while on the 
way to New York, was in the nature of a visit and 
apparently had no connection with the stolen platinum 
or the Government plant at Nitro. 
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Devdoping, Printinsr and Assembling 
of Motion-Picture Film 

By L. W. Chapman 

A n idea of the size of the motion-picture film 
I. industry may be gathered from the statement that 
more than 270,000,000 lin.ft. of film valued at more 
than $10,000,000 was exported from tliis country during 
1919 and that an estimate of the total amount manu¬ 
factured in the United States is given as in excess of 
two billion feet, valued at approximately $75,000,0(K).^ 
As the process is carried out in the motion-pycture 
laboratories, the cost of developing, printing aiid 
assembling approximately equals that of the cost of 
the film. 

The description which follows is of the process «s 
conducted in the two laboratories of the Famous 
Players-Lasky Corporation at Los Angeles, Cal., at 
which nearly a million feet of film is used per week. 

Film as received from the manufacturer is without 
perforation and this, then, is the first operation per- 



FIO. 1. DARK ROOM • 

formed in the laboratory. These perforations are made 
by automatic machines and the film, if to be used for 
negative, is wound in 400-ft. (122-m.) lengths on 
camera reels; if used for positive the film is wound in 
400-ft. rolls and when printed is out into 200-ft. lengths. 
Negative film has a silver bromide base, and that from 
which the prints, or positives, are made has a silver 
chloride base. 

In the laboratory dark room the exposed negative is 
looped on cedar frames holding 200 ft. (61 m.) of film 
and on which the film remains throughout the operations 
of developing, fixing, and washing. Wooden developing 
tanks are used which hold 180 gal. (680 1.) of developer 
and accommodate five frames at one time. These slide 
in vertical grooves at the ends of the tank. The devel¬ 
oping of the negative requires from twelve to fifteen 
minutes in a solution made up according to the follow¬ 
ing formula: Metol li oz., potassium bromide 2i oz., 
hydroquinone 6i oz., pyro 2 oz., ^dium sulphite 9 lb., 
sodium carbonate 4i lb., water* 80 gal. (42.4, 70.8, 
148.8, 56.7, 4,082, 2,041 g. respectively to 303 1.)*.. The 
bath is m^ntained at a temperature of from 18.8 to 
18^ degL C., eopper coils being provided through which 
warm or cold ivater can be circulated as required. In 



FTG. 2. WASH ROOM 

Fig. 1 is shown the operation of looping the film on 
frames, the inspection of a partly developed film and the 
washing of the developed film before fixing. The devel¬ 
opment is conducted so as to produce what is termed a 
“soft negativ#,” the printing of the positive being relied 
upon to bring out contrasts. Development of the neg¬ 
ative is in the hands of experienced operators and their 
judgment is relied upon to determine the degree to 
which it is carried. 

After development is complete the film is removed 
from the tank, washed by immersing in a tank contains 
ing running water and transferred to a tank similar 
to the developing tank, containing the fixing solution 
which is made up as follows: hypo 800 lb., chrome 
alum 30 lb., sodium sulphite 32 lb., sulphuric acid 85 
oz., water 300 gal. (363, 13.6, 14.5 and 2.4 kg. to 1,135 1.). 
Film remains in the fixing bath for fifteen min¬ 
utes. From the fixing bath the frame is transferred 
from the dark room through a light-proof vestibule to 
the lighted washroom. The washing is conducted in two 
stages by immersing the frame in tanks containing run¬ 
ning water, the flow of water being such that a complete 
change is made in five minutes, the operation requiring 
one-half hour. The washroom is shown in Fig. 2. 

In drying the film much care is needed. The operation 
is carried out by revolving the film on reels. (Fig. 3.) 



no. 8. 1 DRY ROOM 
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These reels are made by spacing cedar slats 
about 8 in. (20 cm.)’ apart on wheels 4 ft. ( 1.22 m.) 
in diameter. The reels are 10 ft. (3 m.) in length and 
will carry about 1,290 ft. (36.6 m.) of film. The reels 
are revolved by means of an electric motor at 60 r.p.m. 
and the drying operation requires about three-quarters 
of an hour. In order to prevent the film from curling 
the rate of drying must not he too rapid and the 
moisture in the atmosphere of the dark room, the wash¬ 
room and the drying room is therefore maintained at 
about 60 per cent relative humidity by an autemaU^** 
air-conditioning apparatus which washes, humidifies 
and circulates air through these rooms, and also main¬ 
tains the room at a uniform temperature. Dust par¬ 
ticles are a source of trouble, being a cause of “light 
specks,'* and in order to produce a film free from this 
defect it is essential that the air in the rooms be washed. 

For the production of a five-reel story requiring 4,500 
to 4,800 ft. (1,370 to 1,460 m.) of film, from 20,000 to 
30,000 ft. (7,000 to 9,000 m.) of negative may be taken. 
After the negative is developed and dried a sample or 
“rush” print is made which the director, or “film editor,” 



Fl«. I. NWrSATlVK CMITTING AND ASSlOXTF^r.LNG ROOM 

“cuts to the action.” Titles and any directions for the 
dyeing, printing or toning of the positive are returned 
with the edited print to the laboratory. The titles are 
photographed from wash drawings and in the laboratory 
are treated the same as other negatives. The negative 
is cut to correspond with the “edited” positive and 
assembled together with the titles by scenes. (Fig. 4.) 
These are then cemented together in proper sequence in 
lengths of about 200 ft. and after inspecting, cleaning 
and dusting are ready for printing. 

As a five-reel story may contain three hundred or 
more scenes many of which have been taken undpr 
varying light conditions there results variation in the 
density of the negative. It is important that uniform 
intensity of illumination be obtained when the film is 
projected on the screen. This result is accomplished by 
controlling the printing operation. 

Since each scene is photographed under uniform con¬ 
ditions as affecting the lighting of the subject, the 
length of film representing one scene will produce when 
developed a negative of uniform density. Each scene 
is “light tested” to determine the amount of exposure 
to be given in the printing operation to produce a print 
of a standard density. The light test is carried out by 



FIG. 6. PORTION OF A 
“LIGHT TEST” PRINT 


printing a length of the nega¬ 
tive from the first portion of 
a scene corresponding to that 
of twenty-two pictures or about 
16i-in. film. This print is ex¬ 
posed by means of the “light 
test” box. This box is light¬ 
tight except for a ground glass 
top which is the width of the 
film and 16i in. (26.7 cm.) in 
length. There is painted near 
the edge of the ground glass 
in small figures the numbers 
from 1 to 22 ; these are spaced 
ii in. (1.9 cm.) centers so that 
a number will be printed in 
each individual picture. A 
standard 40-watt frosted-globe 
tungsten lamp is placed at one 
end of the test box and about 
4 in. below the ground glass. 
The illumination of the ground 
glass and therefore the amount 
of exposure of a positive made 
through the ground glass is 
then more intense at the end 
near the source of light, and a 
print* will be obtained showing 
gradual increase in d e n s it y 
from the picture numbered 22 , 
which is nearest the lamp, to 
that numbered 1 , which is 
furthest away. The time of 
exposure is automatically and 
absolutely controlled and is 
therefore the same for all tests. 
The test prints are developed 
for exactly three minutes in the 
standard developing bath, 
which is maintained at the 
standard temperature. ^hese 
prints are fixed, washed and 
dried in the usual manner. A 
portion of a “light test” print 
is shown in Fig. 5. A “light 
test” card is made out for each 
reel of 200 ft. of negative and 
* on this card are noted the scene 
number, a brief title of the 
scene and any directions for 
toning or dyeing of the print. 
The light test prints are in¬ 
spected over a ground glass 
which is uniformly illuminated 
and the inspector selects the 
picture which has the desired 
density. The number which is 
printed in this picture is re¬ 
corded on the light test card. 
(Fig. 6 .) In making the light 
test a notch is cut in the edge 
of the film to locate the begin¬ 
ning of each scene and title. 

The printing is performed 
in a Btil A HowdI 
operated p r iiiu^ jUi 
(Fig. 7.) The negative and 
the film to be printed ary passed 
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Kirj. 6. LKUIT TESTING 


at a uniform speed by an aperture, the area of which 
may be varied and throuKh which the film is. exposed to 
the light from a standard 40-watt frosted globe tungsten 
lamp, the negative being pressed firmly against the 
positive by air pressure. The exposure aperture is of 
the same width as the film, but the opening in th^ othet 
direction is controlled by the machine operator, the 
amount of opening being controlled by a lever, a pointer 
on the end of which swings over an arc on whichr are 
printed the numbers from 1 to 22. The printing opera¬ 
tion is begun by setting the pointer to correspond with 
the number which was recorded on the light test card 
for thw^first scene. The light is turned on and the motor 
which winds the film through the printing machine is 
started. The negative before reaching the aperture 
passes through a device by which the notches which 
have been cut in the edge of the film at the begin¬ 
ning of each scene are made to sound an audible click. 
This click indicates that another scene is about to pass 



PIG. T. PRINTING ROOM 


the aperture and the operator moves the pointer to 
the number on the arc which corresponds to the number 
given on the light test card for the succeeding scene. 
The printing is in this manner coptrolled so that a 
positive of uniform density is obtained. The machines 
print at a rate of 62 ft, (18.8 m!) of film per minute. 

Direct current at constant voltage is used in the 
light test and printing. 

The exposed print or positive is wound on frames and 
goes through the same treatment as the negative, using, 
I. howejrer, a developer having the following composition: 
Metol 6* oz., hydroquinone 64 oz., sulphite 14 lb., car¬ 
bonate 20 lb., bromide 4 oz., made up to 80 gal. with 
water (184, 1,813, 6,350, 9,070, 113 g. respectively to 
303 1.). After fixing and washing the film may be 
dyed or toned and these portions are printed and devel¬ 
oped separately. The films are dyed by immersing in 
tanks similar to the developing tanks containing a water 
solution of the dyes. Several dyes may be used in 
sequence on the same film and it is possible to obtain 
from forty-five to fifty different tints from nine dyes 
in this manner. In addition to uniform coloring of the 
print, different tints for the high lights, half-tones and 
full tones may be obtained, depending on the relative 
adsorption o^ the dyes which result from variations in 
the thickness of the deposit. 

After washing, the print is dried in the same man¬ 



FIG. 8. INSPECTING ROOM 


ner as the negative. The prints are assembled into 
lengths or “reels*' of about 1,000 ft. (306 m.), dusted 
in vacuum dusters, projected to inspect for defects 
(Fig. 8), measured and packed in galvanized iron tins 
which are packed in wooden boxes for shipment. 

It will be noted that a considerable amount of waste 
film results from the various operations. This is pur¬ 
chased by a company which collects the waste film from 
several of the studios. The silver deposit is dissolved 
from the film by means of “lye” or caustic soda, and 
the silver recovered. The same company also collects 
the solutions containing silver from the motion-picture 
laboratories and the silver from the.se is also recovered. 
Considerable quantities of the waste film are used by 
manufacturers of celluloid products. 

We are indebted to Frank V. Biggy of the Morosco 
Studio of the Famous Players-Lasky Corporation, Loa 
Angeles, Cal., for the illustrations, and for courtesies 
extended in the collectipn of these notes. 
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Ensrineers and Scientists in 
Westminster Abbey 

R, E. J. MEHlfEN, editor of the Engineering 
Netva-Recordt who is traveling in Europe, has con¬ 
tributed to his journal the following interesting obser¬ 
vations on a visit to Westminster Abbey: 

Until yesterday I did not know that there was in 
Westminster Abbey a well-defined location for the tombs 
and monuments of scientists and engineers. We all 
know of Poets* Corner and of the Royal Chapels which-.! 
contain the bones of many of England's kings and 
queens, but the engineers’ and scientists’ corner (an 
inadequate description for one spot in the quiet nave 
and in the north aisle) has not been celebrated in the 
descriptions of the Abbey that have come to my hand. 
Consequently I was the happier at the discovery. 

Against the screen of the choir stalls, looking into 
the nave, is the monument of Sir Isaac Newton, while 
directly in front, well out in the center of the nave, are 
the tombs, under the pavement, of Telford and George 
Stephenson, Telford’s marked by one of the small square 
pavement stones cut with his name and Stephenson’s 
by a full length floor panel—a work of art in bronze. 
A statue of Telford stands elsewhere in\thc Abbey. 
What a fitting home for the long sleep of these master 
engineers! Above them springs the wonderful Gothic 
nave, airy in its lightness, yet built of stone—a sight 
such as I have never seen. The master builders of a 
later age lie asleep beneath the work of the master 
builders of all time, masters who outrivalled* those of 
ancient Egypt or Greece or Rome—the Gothic cathedral 
builders«of the thirteenth century. Egypt built great 
temples and mighty pyramids; so did Greece and Rome. 
But structurally the forms were simple. With the high- 
flung naves and crossings and choirs of the Middle Ages 
came engineering problems of no mean order. Yet so 
well were the principles understood that wonderful grace 
and appearance of lightness were secured. Today, with 
all our advances, we do nothing to equal their master 
works. 

But to return to the engineers in Westminster: By 
the side of Newton, directly in front of the Newton 
monument, lies the body of the late Lord Kelvin, while 
20 ft. to the north, in the aisle, lie, side by side, the 
bodies of Herschel, the astronomer, and of Charles Dar¬ 
win. Above these vaults, casting on them a light mel¬ 
lowed by the art of the stained-glass worker, are a 
memorial window to Sir Benjamin Baker, the inscrip¬ 
tion recording two of his great works—^the Forth 
Bridge and the Assuan Dam—^and another to Lord Kel¬ 
vin, “Engineer and Natural Philosopher,” as the inscrip¬ 
tion has it. In this same north aisle are memorial 
windows, also, to Stephenson, Joseph Locke, designer of 
the Crewe engine; Brunei, Trevithick, and Charles Wil¬ 
liam Siemens. * 

The Siemens window looks down on a group of tab¬ 
lets to scientists—to Lister, the physician; Darwin; 
Hooker, the botanist; Adams, the astronomer, and Joule, 
the physicist. The Joule tablet bears this inscription: 
“This tablet is here placed near the graves of Newton, 
Herschel and Darwin by those who in many lands have 
^united to perpetuate the memory of James Prescott 
,^Joule, F.R.S., of Manchester, in recognition of services 
^Tendered to science in establishing the law of the con¬ 
servation of energy and determining the mechanical 
equivalent of heat.” 


In the central part of the nave and the north aisle 
are buried other great men with kinship to engineers. 
We find the tomb of Sir Charles Lyall, the geologist. 
It is covered by a brass-lettered slab bearing this trib¬ 
ute : “Throughout a long life ho sought the means of 
deci]^hering the fragmentary records of the earth’s his¬ 
tory, in the patient investigation of the present order 
of nature, enlarging the present boundaries of knowl¬ 
edge and leaving on scientific thought an enduring 
influence.” Out in the center of the nave, near the graves 
of cTelford and Stephenson, are four graves placed with 
singular appropriateness under this great nave—^mortal 
reqiiaifia of four architects who played an important part 
in the revival of Gothic architecture. They are Sir 
Charles Barry, architect of the Houses of Parliament; 
Sir George Gilbert Scott, George Edmund Street and 
John Loughborough Pearson. 

As I turned to leave this part of the Abbey, after 
musing there an hour, I chanced to walk over the Tel¬ 
ford inscription and my eye caught on the slab at Tel¬ 
ford's feet the name of Livingstone—David Livingstone, 
the African explorer—and the thought struck me that 
he was in kindred company. He explored an unknown 
country; he extended the bounds of knowledge regard¬ 
ing a section of the earth’s surface. So did Telford and 
Stephenson and Lyall explore the unknown; so did they, 
and their great fellow engineers and scientists about 
them, extend the bounds of knowledge. They, no less 
than he, were explorers of a dark continent and have 
placed humanity under tribute for all time. 

T^undon. M&y 9. 1920. 

Expansion of French Chemical and Oil Industries 

* The chemical industry of France continues to attract 
large amounts of capital and it is evident that it will 
become one of the leading industries of the country. 
Amo^hg recent company incorporations is found that of 
the Society Alsacienne de Produits Chimiques, with 16,- 
000,000®francs (1 franc = $0,193 normal exchange), 
capital to take over the former German-owned Kesther 
establishments at Thahn-Mulhouse (Alsace) in a&£tion 
to a large modern plant at La Rochelle, formerly making 
war chemicals, which will now be used for the manufac¬ 
ture of synthetic camphor, sulphates of copper and pot¬ 
ash, and a trade-marked brand of butterine. 

The distribution of petroleum, fuel, and lubricating 
oils is also receiving th^ attention of capitalists. Two 
companies recently floated by local bankers of La Ro¬ 
chelle for operation in this consular district are the 
Soci6t4 pour I’lmportation des Huiles Combustibles, 
capital 6,000,000 francs, and the Soci6t6 de Fabrication 
de la Vaseline, capital 1,400,000 francs. Other late in¬ 
corporation of companies to deal in chemicals and oils 
and their capitalization are: Soci4t4 Fran^aise Ratocezyn 
(gasoline, heavy oils, carburents, etc.), 23,000,000 
francs; Soci6t4 Pax (essential oils and other chemical 
products), 1,000,000 francs; Soci6t4 pour I’Approvision- 
nement des Consommatcurs d’Huiles Combustibles, 2,500,- 
000 francs; Soci4t4 la P4trol4enne, 22,000,000 francs; 
Soci4t6 Chimique et Industrielle des Monazites (chemi¬ 
cals and the manufacture of thorium, cerium, meso- 
thorium, and other rare metals), 2,600,000 francs; So- 
ci6t6 des Hydrocarbures et Produits Industriels, 10,000,- 
000 francs; Soci4t4 de la Silice (pulverized silicates and 
an artificial product) 600,000 francs. 

The soap and similar industries are expanding and 
many new companies are being formed. 
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Some Inrestisrations in Briquetting 
Oklqlioma Coal* 

By J. C. Davis 

ESTS were recently conducted at Oklahoma Uni¬ 
versity to determine whether the briquetting of 
certain Oklahoma coals, using a crude oil residue «s a 
binder, could be profitably carried on commercially. 
While the process in itself is not neV, some interesting 
data were obtained. 

Bureau of Mines Research * 

The Bureau of Mines has made extensive res^rches 
on the subject of briquetting and briquettii^ materials 
in its plants at Norfolk, Va., Pittsburgh, Pa., and St. 
Louis, Mo. Binders of various kinds were tried, in¬ 
cluding both inorganic and organic materials. Ampng 
the inorganic materials tried were clay, lime, magnesia, 
magnesia cement, plaster of paris, Portland cement, nat¬ 
ural cement, slag cement and water glass. Some of the 
organic materials experimented with were wood prod¬ 
ucts, such as rosin, pitch and pine tar; sugar-factory 
residues such as beet pulp, beet sugar molasses, and cane 
sugar molasses; starches, tars and pitches from coal, such 
as blast-furnace tar, producer-gas tar, coal-tar creosote 
and various grades of pitches from various tars; natural 
asphaltum and petroleum products such as crude oil and 
crude oil residue. Anyone interested in these results 
may And a complete summary of the experiments in 
Bulletin No. 58 of the Bureau of Mines. 

Tests at Oklahoma Universitv 

The experiments made in the Materials Testing Lab¬ 
oratory, at the University of Oklahoma, were conducted 
by G. T. Griswold, mining engineer for the Atchiso'J, 
Topeka & Santa Fe R.B., assisted by the writer, and it is 
with his permission that the data given herein kre made 
public. After consulting the bulletin above referred to, 
it was assumed that a standard mixture should be made 
of 90 per cent moisture and a 7 per cent bindqr. The 
coal was then ground and thoroughly washed to rid it of 
slate«epd other impurities so far as practicable. 

In order to carry out the tests a hollo\f cast-iron mold 
was made approximately x 41 x 2| in., with a central 
hole of about 17 ^ 21 in., with rounded corners. A base 
plate was made so as to have a projecting rim extending 
into this opening from the under side. A plunger, suffi¬ 
ciently long to compress the coal, passed down through 
the opening from the upper side. The mold was then 
filled with the coal and binder; the plunger was placed 
in position and the mold put under the compression head 
of the 1Q0,000-Ib. Riehle testing machine resting on 
the self-adjusting lower head. Trouble was experienced 
in getting the briquets to come free from the mold, due 
to the roughness of the casting, and it was decided to 
have the entire inside of the mold finished, together 
with the projecting portion of the base plate and the 
plunger. The briquets then came out freely, perfect 
in shape, and of a size to give a weight of approximately 
21 oz. 

A number of experiments were then made to deter¬ 
mine the best pressure to use. Pressures were tried out 
varying from 1,000 to 5,000 lb. per sq.in. The former 
pressure seemed too low to compress the binder properly 
into the coal. At a pressure of about 2,000 lb. per sq.in. 

* Abstract from paper presented before the ehemlsla and angl- 
ipeers meetlns.at Iwa, OUa. 


the materials seemed to unite very satisfactorily.* An in¬ 
crease to 3,000 lb. per sq.in. did not seem to improve the 
binding qualities materially and with pressures above 
this amount the particles of coal were crushed. It was 
therefore assumed that 2,000 lb. per sq.in. would be the 
proper pressure to use in the brifiuetting work. 

Type of Oil Emvloyed 

The binder used was a Wheeler crude oil. Tests were 
first made to see what reduction from the original vol¬ 
ume would be necessary in order to give a satisfactory 
^ binder. Oil was reduced to 50 per cent of its original 
* ^oluihe and continued by 10 per cent reductive steps 
down through 40, 30, 20 and 10 per cent. A 16 per 
cent grade was then made and found highly satisfactory. 
Briquets were formed using 6, 6, 7 and 8 per cent of 
each binder. In all cases the briquets were soft and 
could easily be crushed in the hand after having had 
time to cool completely and to harden until the 20 per 
cent reduction was reached. The 10 per cent seemed 
too hard and rather brittle, while briquets made from 
the 15 per cent were excellent. 

The distillation test furnished by the oil company 
showed this crude oil to contain an asphalt base of 36 
per cent—10 deg. penetration. The laboratory check 
made at the university showed the following: 

/ 

STEAM DISTILLATION FRU UEI) ON BASTS OF DKllYDRATKD 
(Mtrni: 

Per Ci'nt 

KmiMMir fliHti1Iat4.‘ (40 5 2 

CiaH oil (34.3 dcR. B(^.) 14 

too viHiMmily (nt. U)0 dcR. F.) luliriniliiiR oil . 21 

Fuel oil (cnfciilatm). 43 

IIcBiduc. 15 

A binder was then made at the Cameron Refining Co., 
at Ardmore, Okla., to meet these specifications and was 
found to check with the above distillation test. ^Further 
tests on this binder registered penetration 26 at 25 deg. 
C. by New York penetrometer, 60-g. weights beinfif used 
for five seconds. The melting point as shown by the 
ball and ring method is 126 deg. F. These tests lead toi, 
the following final specifications: 

An asphalt binder with a penetration of 20 and a 
melting point of 160 deg. F. to withstand the excessive 
summer heat of this section. It is safe to assume that 
any other asphalt answering these specifications would 
be equally satisfactory for use. It may be necessary in 
any case to require a slightly higher melting point. 

The Coal Used 

The coal used in all these tests was ground to pass a 
10-mesh after studying the action of i-in. to 60-mesh. 
The 10-mesh did not seem to crush under the pressures 
needed for the purposes of satisfactory briquetting. The 
samples used were made from all coals passing a 11-in. 
round hole screen and contained both the slack and the 
finest dust mixed in the proper proportions of 31 to 9. 
Analyses of these coals showed the following percentages: 



LeliiRh 

l.eliijEli 

Average Slack 
of MeAlf*Mt«T- 


I'liwaHheil 

WnHlied 

Wiihurion 

Momturc. 

... 2 30 

2.79 

2.04 

Aah 

19 54 

12. 10 

10 93 

Volatile matter. 

. 31.20 

31 23 

■35 63 

Fixed carbon. 

. 46 04 

53 32 

53 23 


. 10.710 

12,200 



B.t.u. tests on the finished briquets showed the un¬ 
washed samples to contain 10,643 B.t.u. and the washed 
ones 12,670 B.t.u. Washing appears to increase the B.t.u. 
about 20 per cent. 

Temperature and moisture variations were tried 
throughout the tests, temperatures being tried between 
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60 and 450 deg. F.; and moisture variations of 
from 3' to 10 per cent. It was found that the best re¬ 
sults were obtained when the temperature was kept be¬ 
tween 180 and 200 deg. F. When moisture contents be¬ 
tween 3 andsO per cent were used,* there did not seem to 
be much difference in the quality of the briquets, but 
w;hen 5 per cent was,, exceeded they showed voids and 
crushed much more readily. 

Some of the briquets were subjected to rolling and 
drop tests. Twenty lb. of the briquets made from un¬ 
washed coal was placed in an oil barrel and the barrel 
rolled* over the rough ground for two minutes at 32 
r.p.m. These briquets showed a loss in weight ef 34^ 
per cent. Some of them were then dropped from a 
height of 6 ft. three times onto a concrete floor and 
.showed a loss of 1 per cent from this test. The washed 
briquets, then subjected to the same treatment, showed 
losses of 11 per cent from rolling and J per cent frofn 
dropping. None of the briquets of either kind were 
broken into parts, the losses being due to breaking of 
the edges and corners. The height of the drop was then 
increased to 12 ft. and they were then broken into parts 
only on the third drop, showing in all cases clean cut 
cleavage planes. Any of the briquets tested were suffi¬ 
ciently strong to withstand the pressure of a man's 
weight as shown by placing them on the floor and step¬ 
ping on them. S 

Burning Test 

As the “test of the pudding is in the eating," so the 
test of the fuel is in the burning. A fire was made in an 
ordinary round heating stove having •/-in.*'grate open¬ 
ings. The fire bed was 8 in. deep. Both kin^s of bri¬ 
quets kindled readily, burned freely, made no more 
smoke tjjan an ordinary coal, and did not soften,*disin- 
tegrate or fall through the grate bars during^ the proc¬ 
ess of combihstion. The washed coal briquets* however, 
made a much hotter fire. The unwa.shed left a refuse of 
28.7 per cent and clinkered badly, leaving a hard consoli¬ 
dated clinker. The washed coal briquets left a refuse 
of 11.6 per cent and showed only a small amount of soft 
clinker. 

(ONCLUSIONS 

These teats show beyond doubt that the Oklahoma 
soft coal of the above grades can be successfully bri- 
tiuetted, will make a cleaner domestic fuel than the or¬ 
dinary bituminous coals, and will stand handling and 
rough usage to a remarkable degree. As a locomotive 
fuel they would no doubt prove very satisfactory. The 
initial cost for a plant to make briquets of a desirable 
kind is high, but it is believed that these briquets can 
be made to sell at a price no higher than the better 
grades of bituminous coal and will give greater satis¬ 
faction to the consumer. 

Losses of Crude Oil by Evaporation 

A recent report of the Bureau of Mines makes ^e 
statement that “The evaporation of crude oil without 
doubt causes one of the largest single losses to which 
the oil is subjected after it is taken from the ground. 
The few days during which crude oil is stored on the 
lease before being taken by the pipe line causes an 
aggregate loss per year from evaporation estimated at 
122,100,000 gal. of gasoline in the Mid-Continent field 
alone. This has a value, at 22c. per gal., of $26,880,000 
and represents about 3 per cent of the total gasoline pro¬ 
duced in the United States from all fields and all 
sources.*' 


Position of Nitrate-Producing Companies in Chile 

<rhe large Chilean ‘ companies are adding to their 
present holdings 'by buying out the smaller concerns 
and acquiring further nitrate deposits not yet worked. It 
is reported that some of the Britieh companies desire 
to sell out bedause of burdensomd taxation on their capi¬ 
tal iji England, but this cannot be verified. It is quite 
probable that if these companies would sell out it 
would be to some ^Chilean company and the property 
wquld be worked as before. The feeling in the nitrate 
industry in Chile at the present time is most optimistic, 
ba 9 .ed on the probable demands from central Europe, 
principally Germany, which has always been a large 
uspr (ff nitrate as fertilizer, and the fact that the pro¬ 
duction of*the artificial, or, rather, electrically manu¬ 
factured nitrate, has not l^een so successful as antici¬ 
pated and cannot compete with the natural product of 
the deposits in Chile either in price or quality. 

Prices op Nitrate Increase 

There have been several reasons why the nitrate-pro¬ 
ducing companies did not show large profits last year, 
the principal one being the small demand after the ar¬ 
mistice was signed, amounting to an almost complete 
suspension during the early part of the year 1919, and 
only about 56 per cent of the “oficinas" (works) were in 
operation during the second half of the year. The 
second cause of the small profits for the year 1919 was 
the fact that contracts had been made at a low price, 
9s. per quintal, for their output for deliveries up to the 
end of March, 1920. (The Spanish quintal, which is in 
use in the nitrate indu.stry of Chile, is equivalent to 
101.4 lb.) 

When the price began to go up toward the 
end of the year the producers did not share in the 
increase nor in the higher prices prevailing during the 
past thrde months of this year, the prices going as high 
as Ifis. Id. per quintal in April, and at the present time 
16s. 3d. is asked by the brokers. The cost of production 
in the i^eantime had risen considerably, owing to strikes 
of the workmen and the stevedores in the ports of ship¬ 
ment, making'the cost delivered alongside rtiuch^higher 
than in September, 1919. This, of course, made a reduc¬ 
tion in the profits of the companies producing the nitrate 
of soda. r 

Companies in Good Condition 

However, at the present time the old contracts at the 
low price have practically all been completed and the new 
contracts will be made at prices over 15s. per quintal, 
possibly over 16s. per quintal, and the companies will 
therefore be in a better position than at any time since 
the armistice was signed to do a profitable business, 
and it is therefore not likely that they would care to 
sell out their plants at a time when the future for a 
prosperous business seems almost assured. Some of the 
smaller plants might sell out or merge with one of the 
larger companies. 

*The German nitrate companies are uncertain and it is 
reported that some are in financial difficulties and might 
have to be sold out. 

Press telegrams dated from London report that the 
German nitrate company called “Augusta Victoria" has 
made some inquiries as to the possibility of the sale 
of its Chilean properties to an American syndicate. 
This is one of the largest German companies and has 
its office in Bremen. 
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The Acid Bessemer throcess* 

By Richard S. McCAPFERYf 

T his paper considers certain aspects of .the acid 
bessemer process^ particularly in its relations to 
the duplex process—^Ihat combination in ivhich the pig 
iron is first desiliconized and decarburized in acid bes¬ 
semer converters and then dephosphorized in basic ofieii- 
hearth furnaces. The acid bessemef process employs 
an acid-lined converter and produces an acid slag. The 
blow is usually thought to eliminate the silicon and 
manganese as oxides and then to burn off the carbon ^s 
carbon monoxide. On account, however, of the rela-» 
tively large amount of metallic iron present in tho con¬ 
verter, compared with the relatively small amount of 
the impurities it is desired to oxidize, the first reaction 
in the converter probably is the formation of iron oxide, 
which dissolves in the bath and acts as an oxygen cifr- 
rier for the silicon and carbon. As soon as iron oxide 
is dissolved throughout the bath, the oxidation of silicon 
commences; but in the early stages of the blow the mass 
law would indicate that iron oxide must form first, and 
this oxide probably increases up to some saturation 
point. The molten metal in the converter from the early 
stages of the blow right through to its completion re¬ 
mains basic, while the slag produced is siliceous. This 
fact is shown by the corrosion of the acid bottom and 
the tuylr^s, which is greatest at the tuyere orifice 
where oxidation is most active and where there is the 
most iron oxide. 

Advantage of Basic Tuyere Blocks 

% 

Why does this acid bottom corrode? Because it is 
attacked by a base. The thought, therefore, suggests 
itself, why not make the bottoms of basic or neutral^ 
material?’ As the converter slag is acid, those-parts 
of the converter coming in contact with the slag should 
be acid; but those parts of the converter that are in 
contact with the molten metal saturated with metallic 
oxides should be basic or neutral. Bessemer operators 
have for some time tacitly admitted this conditibn. for 
the h]ggt pressures have steadily ^increased with the 
object of keeping the metal in suspension, and so pre¬ 
venting bottom corrosion; if the molten fhetal were not 
basic, it would not attack an acid bottom. In addition, 
the tuyeres are bunched together at the middle of the 
bottom and a clear space is left around the outside of 
the bottom; if tuyeres are placed too near the side walls, 
the wall corrosion increases. If the increase of blast 
pressure in bessemer converters was for the sole pur¬ 
pose pf hastening the blow by getting more oxygen into 
the converter in the same time, the number of tuyeres 
might have been increased, thus increasing the volume 
of air and decreasing the blast pressure. It is not de¬ 
sirable, though, to follow this procedure, because the 
additional tuyeres can be provid^ only by placing them 
near the aide walls, which results in increased lining 
costs. 

In a normal blow, the carbon stage begins after the 
oxidation of the silicon, the carbon burning largely to 
carbon monoxide; it thus does not generate sufficient 

Copyright, 1920, by the American Institute of Mining and Metal¬ 
lurgical Bn^neers, Inc. 

* Paper to be presented at the Ijakc Superior mcetlne of the 
A.I.M.&. August, 1920. 

tProfesBor of Metallurgy. University of Wisconsin. 

^The use of basic and neutral material for making the bottoms 
in acld-proessB * steel converters Is protected by U. 8. Patent 
No. 1,338.666. Iseued April 27, 1920. 


heat to raise the temperature of the bath during the 
latter part of the blow; the great rise in bath tempera¬ 
ture takes place ip the early stage when the silicon is 
burning. Many converters; though, particularly those 
of larger capacity, do not blow a charge in this way: 
they show a temperature rise during the latter part of 
the blow, the carbon being burned to dioxide instead of 
to monoxide, with the resulting liberation of 97,000 
calories instead of 29,000 calories. As a matter of fact, 
many blows that are not initially of too high silicon 
content are finished at excessively high temperatures, 
in some cases running up to 1,800 deg. C. Although the 
, had effect of this practice is known and attempts are 
made to lower the final temperature by the addition of 
scrap to the converter or by the introduction of steam 
in the air blast, the best method of lowering this tem¬ 
perature, by burning the carbon to monoxide, which 
alifo decreases by one-half the power consumption during 
the carbon stage of the blow, is not used because it is 
necessary to keep the metal charge away from the con¬ 
verter bottom. 

Economy in Lower Blast Pressures 

By following the present practice the direct bottom 
expense may be reduced seemingly, by employing a 
high blast pressure, but the power cost is greatly 
increased an^ the temperature of the finished blown 
metal is very high; or if the finishing temperature is 
kept down to the proper point, there is the extra expense 
of scrapping or of steaming. It does not seem right to 
charge scrap in a process that has as one of its principal 
objects the production of scrap, or to expend energy for 
excess air*in order to turn carbon to dioxide when the 
extra amount of air will be furnished by the atmosphere 
at the converter mouth. By this plan a vicious Tycle is 
in operatiem; more energy is employed for blowing in 
more air, which produces more heat, which requires 
more energy, in the form of steam, to lower the tem¬ 
perature. With the use of basic or neutral bottoms, 
blast pressure may be reduced and the tuyere area 
increa.sed because the basic charge will not corrode bot¬ 
toms of this character. The actual blowing time then 
can be materially shortened, no scrapping or steaming 
is necessary, and a colder blown metal is produced. 

The author has already pointed out* the possibilities 
of decreasing the time of blow and decreasing the power 
consumption with the use of a greater number of 
tuyeres and lower blast pressure; and Table I sum- 
marize.s the data obtained in a test of a 23-tuydre bottom 
compared with a bottom designed by the writer con¬ 
taining 35 tuyeres. 

TAULhJ r. HKHUT.TS OflTAINKD BY INCREASING NUMBER 
OF TUYKRES AND Dh:<UlBASlNG BT^AST PRESSURE 




New-sly le 

XuinbiT of tiiyf ro blork.s. ••.•u li (-(/ntainluK 

Bottom 

Bottom 


23 

3.''! 

Wol»fht mlx<*r metal, lb. 

17,000 

60,000 

Blaat pi'essure at eriKirU'. lb. per sq.ln.... 

Topil engine i‘i‘Vo1 lit form ])f‘r blow. 

Tlmo of blow, iriltiuti‘H. 

2X 

22 

689 

443 

14 

lOil 

Comparison of time, per e**nt. 

100 

69 

Comparison of pow'er, per cent. 

100 

60 


Importance op Temperature in Dupi.fxing 


In the open-hearth stage of the duplex process, the 
temperature of the open-hearth bath is an important 
factor if the dephosphorizing operation is to be success¬ 
fully carried out, also the temperature of the blow 
metal passing from the converters to the open hearth 


«/ron Age, (1919), vol. 10.H, p. 926. 
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is of fcroat importance. To obtain maximum capacity in 
the open hearth, just as soon as it is ready for the blow 
metal, the blow metal from the converter should be 
ready to be poured in; and when the kicker charge is 
introduced, the bath should be at the proper tempera¬ 
ture for the rcacliori.s to take place in the proper order. 
Tt should not be necessary to raise or lower the tem¬ 
perature of the heaf very much. If the temperature of 
the molten bath in the open hearth is too high, the car¬ 
bon is burned off first and after nearly all of it has been 
eliminated the phosphorus is oxidized and slagged. If 
the'bath temperature is correct, the phosphorus react loi^ 
takes place first and the heat is finally worked (ftwn 
the desired carbon content. Carbon is much more active 
in taking oxygen out of the molten metal than is phos¬ 
phorus, with the result that when the process is carried 
out at the proper temperature and the heat is finished on 
carbon, the steel produced is much less likely to contain 
oxygen than when the heat is finished on phosphorus. 
The importance of this point, with respect to the bes- 
semer stage, is that under certain conditions, already 
pointed out, the converters may furnish blow metal at an 
excessively high temperature which may be poured into 
an open hearth that, for various reasons, may be at a 
higher temperature than normal, with the result that 
the order of reactions in the open hearth is reversed and 
the open-hearth product may contain oxygen. 

When running down at the end on phosphorus in this 
way, there is a twofold danger. If oxygen additions 
are made for the purpose of getting out the phosphorus, 
there is a chance that the steel will \;arry oxygen, 
although it may be thoroughly dephosphorized; whereas 
if there is not sufficient oxygen-carrying material 
charged to eliminate the phosphorus, the metal may not 
contain oxygen, but it will not be dephosphorized. The 
alternatives then, when an open-hearth bath is finished 
on phosphorus, are that the metal either will be oxi¬ 
dized or the phosphorus will not be eliminated, whereas, 
if the order of reaction were changed and the phosphorus 
were removed first and the carbon taken out at the 
end, the carbon would protect the metal from oxida¬ 
tion after dephosphorization and good steel would be 
produced. 

It is not claimed that this happens in every open- 
hearth heat, but it does happen in some. This sequence 
of happenings can be avoided and the possibility of 
oxygen-carrying steel being made will be cut down to 
a minimum if excessive blast pressures are avoided. 
This c^n only be done economically, in the opinion of 
the writer, if basic or neutral converter bottoms are 
employed. The use of these bottoms will avoid the high 
blast pressures and cut down the power cost by burning 
the carbon to monoxide. In accomplishing both of these, 
the production of overheated blown metal will be mini¬ 
mized and the possibility of producing oxidized steel 
will be very alight. 

Asbestos Can Be Fine Spun 

The earliest use of asbestos was for spinning and 
weaving, to make incombustible thread and yarn rope 
and cloth, and this has continued to be the most import¬ 
ant use of asbestos ever since the days of the Greeks 
and Romans. Only the best grades can be used for this 
purpose, according to J. S. Diller, of the United States 
Geological Survey, Department of the Interior. Thread 
. can now be spun so line that it will run al^i^ 8%000 
feet to the pound. 


Use of Domestic Graphite in Crucibles 

The Bureau of Mines reports in Bulletin 112, 
'^Mining and Preparing Domestic Graphite for Crucible 
Use,” that prior to 1916 practically all of the graphite 
and clay used in the manufacture of crucibles in the 
United States was imported. The graphite came chiefly 
fr^m' Ceylon, Madagascar, and Korea, while the clay 
was obtained principally from Klingenburg, Bavaria, 
Domestic graphite for the most part used in the 
manufacture of paint, lubricants, foundry facings, etc. 

As a result of cessation of imports of clay, due to the 
war, manufacturers in this country sought a native 
'product to replace it, and a substitute was soon found 
^hidi compared very favorably with the foreign article. 

The use of domestic flake graphite, however, in pro¬ 
portion to more than 25 per cent mixed with imported 
graphite was not very successful. 

'However, the domestic graphite'mining and milling 
industry expanded rapidly under pressure of war con¬ 
ditions, being aided by a request of the War Trade 
Board on August 10, 1918, that crucibles manufactured 
during the balance of 1918 should contain 20 per cent 
domestic flake and 25 per cent thereafter. At the end 
of the war there were 39 graphite plants in Alabama, 8 
in New York, 5 in Pennsylvania and 3 in Texas. 

The graphite investigation of the Bureau of Mines 
covered three phases: (1) Field examination of the 
graphite deposits in the states mentioned, and a study 
of the methods used in mining and preparing graphite 
for market. (2) Experimental work on the concen¬ 
trating and refining of crucible graphite to improve the 
quality of the product and lessen waste. (3) Experi¬ 
mental work in crucible manufacture to determine the 
properly of domestic flake and the maximum propor-. 
,tion that might be used without impairing the quality 
of the crucible. 

The present importance of these investigations lies 
in the fact that the domestic industry, if it is to sur¬ 
vive the competition of imported graphite, which can 
be mined and prepared more cheaply than domestic 
graphite, must rely on improved and more efficient 
methods of ^iroducing and preparing graphite. Also 
for full extension ot the market to domestic p^'ucers, 
crucibles matle entirely of domestic or nearly all 
domestic flake in combination with domestic clays should 
be developecf. 

Peat Production in Norway 

Smolen Island, near Kristianssund, N., is a flat spot 
of land possessed of immense areas of peat bog. It is 
doubtful whether there is anywhere a better location 
for the production of peat in large quantities. 

Some time ago a company was organized under the 
name of “Smolen Co.” It owns large areas on the 
island, and has a modem plant with six large machines 
for preparing the peat for market, after which it is 
transported on tracl^ down to the company’s wharves. 

It is expected that 30,000 tons will be produced this 
i’ear, increasing till production reaches 50,000 tons a 
year. 

Even a coasting steamship company serving the local 
trade in that vicinity has used peat for its steamers, 
enabling them to keep up their routes to full extent, 
while other local lines had to reduce their sailings be¬ 
cause of the coal situation. 

The “Smolen Go.” intends also in the near futunre to 
,^tend its business, to the manufactu|eof cofd y 

'^r use by steameirrand factories. 
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Properties and Constitution of Glues and Gelatines—III 


Relations Between Physical Properties and Chemical Constitution and Influence of Size of Molecule Upon 
Physical Constants—Proximate (Constitution and Jell Strength—Stu4y of 
Magnesium Sulphate Precipitation of Larger Protein Particles* 

• By ROBERT H. BOGUE, Ph. D. 


ATTEMPTS are constantly being made to correlato^^ 
Zjk the physical characteristics of substances* with 
L A. their composition, their constitution • and their 
molecular structure, and, by developing specific rela¬ 
tions between these, to thereby account for and explain 
the particular behavior of the substances in question? 

Since but little effort has been made by other inves¬ 
tigators'” toward the establishment of a relationship 
between the viscosity and jell strength of glues and 
gelatines and their constitution, it seemed desirable 
that a study be made with this end in view. This 
investigation was accordingly initiated, and a clear-cut 
relationship has been established. 

Proximate Analysis 

Several seta of experiments have been performed to 
show whether or not any relation exists between the 
proximate constitution of glues, and their jell strength 
and viscosities. These experiments covered glues of 
every grade and variety. They were analyzed'for water, 
ash, organic matter and nitrogen. 

A study of the results obtained from these determina¬ 
tions, shows that: ^ 

The water content of the air dry glues varies dhrectly 
as the jell strength. * 

The total organic matter varies inversely as the ;jell 
strength. 

There seems to be no consistent variation with jell 
strength in the case of ash or nitrogen. * 

The consistent variation with respect to water signi¬ 
fies oifl!^ that the water-retaining capacity of glues runs 
parallel to the jell strength, and that whatever factor 
controls the one controls likewise the other. 

Examples of the data obtained are given in Tables 
XXVI and XXVII. 


TABLE XXVI. 

RELATION BETWEEN PROXIMATE CONSTITUTION 


AND JELL STRENGTH 



Onde 

Jell Strength Per Cent Per Cent Per Cent 

Per Cent 



Nitrogen 

Water 

Ash 

Organic Matter 

H 1 

79 

14.70 




H 2 

78 

14.74 




H 3 

75 

14.18 

13.66 

3.89 

83.45 

H 4 

74 . 

14.49 


.... 


H 5 

73 

14.56 


.... 


H 6 

71 

14.43 




H 9 

60 

13.88 

12.15 

3.70 

84.15 

B 1 

75 

14.61 




B 2 

69 

14.18 

13.33 

2.95 

83.72 

B 3 

65 

14.35 




B 4 

58 

14.54 




B 5 

55 

14.56 



. 4 

B 6 

52 

14.16 




B 7 

50 

14.59 

13.06 

3.15 

83.76 

B 8 

48 

14.61 

11.85 

3.41 

84.70 

B 9 

liquid 

14.40 

10.68 

3.35 

87.48 

PrasunB 9 

liquid 

14.24 


.... 



TABLE XXVII. UEL.VriON BETWEEN PROXIMATE CONSTITUTIO 
AND VISCOSITY 


VisciMity 

Jell 

Water 

Ash 

Organic Matter 

Nitrogen 

47 

114 

14.30 

2.80 

82.90 

14.75 

48 

H4 

13.30 

3.90 

82.80 

14.36 

e49 

II 4 

13.10 

4.14 

82.76 

14.44 

50 

H4 

13.85 

4.03 

82.12 

14.51 

51 

n 4 

12.00 

3.04 

84.96 

14.69 

52 

II4 

12.30 

2.20 

85.50 

15.00 

54 

IT4 

13.30 

3.56 

83.14 

14.66 

46 

Hs 

14.46 

3.74 

81.80 

14.65 

47 

B2 

13.80 

2.91 

83.29 

14.49 

48 

B2 

13.36 

2.97 

83.67 

14.61 

49 

B2 

12.90 

3.03 

84.07 

14.66 

50 

Hs 

12.14 

2.10 

85.76 

14.83 


Nitrogenous Analysis—Preliminary Tests 

Stvdy of Magnesium Sulphate Precipitation. In the 
study of proteins which have been to a greater or a 
lesser extent hydrolyzed, it has been customary to dis¬ 
tinguish in these products of hydrolysis four distinct 
groups of substances. These are known as proteins, 
proteoses, peptones and amino acids. There are many 
sub-groups which have been designated positions in the 
series but they are not separated in this study. 

The proteins'* are designated as those groups which 
are precipitated by half saturated solutions of am¬ 
monium, zinc or magnesium sulphate. The proteoses are 
those groups which are precipitated between half and 
complete saturation. Peptones and amino acids are not < 
precipitated at saturation of the above salts. The amino 
acids may be determined in this filtrate by the'^^itrous 
acid method of Van Slyke," or by Ihe formol-titration 
method of Sorensen,'* and the peptones calculated. 

Ammonium sulphate was not used in the precipita¬ 
tions, as it would involve a troublesome correction in 
the nitrogen determinations. Magnesium sulphate was 
used as being the less expensive of the remaining salts. 
The formol-titration method of Sorensen was used for 
the amino acid determinations. 

To determine the most favorable conditions for pre¬ 
cipitation and to study the errors in the process, two 
glues were treated by various methods as follows: 


TABLE XXVIll. STUDY OF NITROOENOUS SEPARATIONS 

No. 8 No. 9 

(a) Total nitrogon (by Kinldahl. I g.). 0.1427 0.1420 

(b) Protein + proteose iiiirognu (Hatiiraiion by MgSU 4 ).. 0 1316 0.1274 

(r) Peptone + amino acids (ftitrnte from 6) . O'. 0100 0.0150 

(fO i’rotcin nitrogen (half separation by M|^S04). 0.1013 0.0906 

<r) Proteose nitrogen (by coinplete saturation by MgSOs 

after removal of protein). 0.0222 0.0299 

(/) Proleose nitrogen (h — fO. 0.0303 . 0.0368 

( 0 ) Peptone nitrogen [a — (6 + i)]. 0.0091 0.0113 

Ih) Poptone nitrogon (fl —«). 0.0080 0 0117 

(t) Amino nitrogen (Sorensen methufl) . 0 0020 0.0033 

Accounted for. 0.1416 0.1424 

Loss.+ 0.0011 —0.0004 


•For Parts X and II, see Cnitf. A Met. Bno., voL 2S. Nos. 
1 and 2, July 7 and 14, 1920, pp. 6 ahd 61. 

^Krotman and Haiflcford [J. Soo. Ohem, /nd.. vol. 22 (1904), 
p. 1072] devSloped a relatloi^ip between the ‘Matlnose" precip¬ 
itated In a saturated sine sulphate solution and the “consistency** 
uf the 5eUy, which le In agreement with one of the relations 
hereinafter described. 


“Schryvnr, “Allen's r!ommerclal Orf^anlc Analysis,'* vol. 8. 
pp. 467-495. 

^an Slyke, BioL Chem., vol. 12 (1912), p. 276; and vol. 16 
(1918-14), p. 121. 

^^SOrensen, Biochem. Z., vol. 7 (1907). p. 45. et aeg,. See also 
Schryver, loo. cit., p. 488. 


































106 


CHEMICAL AND METALLURGICAL ENGINEERING 


V6L 23, No. 8 


A study of the illations expressed above led to the 
adoption of the following scheme in analysis. 

Each sample weighed out and made up to such volume 
that 50 C.C. contains one gram. * 

A 50 C.C. aliquot* used for total nitrogen. 

A 50 C.C. aliquot s^iturated with magnesium sulphate 
for the estimation of«protein plus proteose nitrogen. 

A 50 C.C. aliquot treated with 50 c.c. saturated mag¬ 
nesium sulphate solution for estimation of protein 
nitrogen. 

Prbteose nitrogen estimated by difference between 
protein plus proteose nitrogen and protein nitrogen. « 
Amino nitrogen determined by Sorensen’s method"* 
in filtrate from precipitation by saturated magnesium 
sulphate. 



PIG. 14. EFFECT OP SULPHURIC ACID ON 
PROTEIN PRECIPITATION 

Peptone estimated by difference between total nitro¬ 
gen and the other three groups. 

Effect of Tempera tv re. That considerable variation 
in the uniformity of the magnesium sulphate precipita¬ 
tion might be due to variations in temperature was 
evident. This point was tested out carefully by pre¬ 
cipitating a series of glues and allowing them to stand 
at different temperatures. 

The data show that the solubility of the proteins 
varies directly as the temperatures, there being from 
3 to 8 per cent more protein nitrogen thrown down at 
17 deg. than at 25 deg. C. 


No. 

I 


TABLE XXIX. EFFECT OF TRMPEHATUnE ON PROTEIN 
PRECIPITATION 

Grade II 4 , 30 per cvni saturatod MgSOi precipitations 


Precipitated at 25 Deg. 
Filtered at 25 Deg. 
41.9 

44.8 

50.9 

55.5 

56.2 

53.7 


Preripitat(*d at 17 Uog. 
I'iltcriKl at 17 Dog. 

50.1 
52.0 

57.7 

58.3 

58.7 

59.4 

56.2 


Pn'cipitatcd at 17 Deg- 
Filtered at 30 Deg. 

41.3 
46.0 

49.7 

50.3 

51.7 
52.2 
50.9 


From the above, it is evident that wherever com¬ 
parisons are desired between the nitrogenous substances 

"Lor. cit. 


precipitated from different glues, it becomes necessary 
to work under carefully controlled temperature condi¬ 
tions, or else run a complete set simultaneously. Other¬ 
wise wide variations may be expected. A temperature 
of 25 deg. C. was used in the following determinations 
as being the most convenient. 

Effect of Varying Amounts of Sulphuric Acid. It was 
found that some acid must be added to the nitrogenous 
solution or to the ntagnesium sulphate in order that pre¬ 
cipitation should result on the mixing of the two solu¬ 
tions. S. B. Schryver** has recommended the addition 
\of*2 c.c. of dilute (1-4) sulphuric acid to each 100 c.c. 
of ab(}>'e mixed solijtions. This point was tested by the 
addition tq a glue of varying amounts of dilute sul¬ 
phuric acid, from to 10 c.c. of a 1-4 solution, pre¬ 
cipitation being brought about by a 30 and 85 per cent 
saturated magnesium sulphate solution. 

It will be seen that in both instances the maximum 
precipitation was produced by the addition of i c.c. of 
1-4 solution to 100 c.c. of the precipitating mixture. 
Both above and below this amount the nitrogen thrown 
down decreases. This amount was therefore used in 
all determinations. 

The data are given in Table XXX, and are expressed 
graphically in Fig. 14. 


TABLE XXX. EFFECT OF SULPHCRIC 
PRKfTPITATION 

ACID ON PROTEIN 

Glue 114. 1 K rIup. Total vokiino bnliition, 100 c.c. 

<’.!•. I-4IIi*'404 

30 |NT(Vrit MgS04 

35 per Cent M*S (>4 

Afhlcfl 

of Total N 

per Cent of Total N 

.0 0 

2.95 


0 1 

33 2 

53 3 

0 5 

41.3 

57.9 

1 0 

40 3 

57.3 

2 0 

39 3 

57.0 

5 0 

32 4 


10 0 

17 5 



Stvdyt of the Formaldehyde Titration. The usual 
directions for the formaldehyde titration*^ specify that 
the formaldehyde and the solution containing the amino 
acids should both be made faintly pink to phenol- 
phthaliin before mixing. It was found, however, that 
if these instructions were followed in our case, the 
solution resulting from the mixing would *7ecome 
intensely red, making a determination impossible. The 
control of saturated magnesium sulphate responded 
similarly. the process was therefore modified as 
follows: the amino acid solutions in saturated mag¬ 
nesium sulphate, and the control, were made faintly 
pink to phenolphthalein.. The formaldehyde was treated 
with sodium hydroxide until, on adding 25 c.c. of it to 
100 C.C. of the control, the intensity of the original pink 
remained unchanged. A drop more of the base would 
cause an intensifying of the color; a drop less a decrease 
or removal of color. The amino acid solutions were 
then treated similarly and titrated back to a uniform, 
rather deep, red with barium hydroxide in N/5 con¬ 
centration. 

The relative accuracy of the formaldehyde titration 
method with different concentrations of amino acids was 
studied as follows:. Two g. each of two glues were 
hydrolyzed with hydrochloric acid for 24 hr. These 
were filtered, clarified with a silver chloride precipita¬ 
tion, refiltered, made up to 200 c.c. and aliquots of 50, 
25, 10, 5 and 1 c.c. removed in duplicate and titrated 
for amino acid content. 

At the higher concentrations the color of the solution 


■"Loc. cit,, p. 484. 
**Loc. Cit.. p. 488. 
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interfered with the accunu^ of the end point, and at very 
low concentrations the errors of manipulation became 
large in comparison with the weight of sample. The 
intermediate concentrations check very well. It was 
therefore decided best that the entire filtrate from the 


TABLE XXXI. EFFECT OF CONCENTRATION ON FORMALDEHYDE 
TITRATION 


Volume. 

Weight. 

--Nc 

Ba(OU)2 

.8-- 

Per Cent 

* Ba(OH)i 

No. 9- 

Per Cent, 

O.O. 

s- 

c.c. 

N 

c.e. 

N 

50 

0.50 

14.0 

8.12 

15.0 

8.70 

50 

0.50 

15.7 

7.94 

13.1 

7.60 

25 

0.25 

7.7 

8.92 

7.5 

8.686 

25 

0.25 

7.9 

9.16 

7.3 

8.48 

10 

0.10 

5.1 

9.0 

3.0 

8.7 

10 

0.10 

2.8 

8.1 

• 2.9 


5 

0.05 

1.4 

8.2 


8.8 • 

5 

0.05 

> 1.4 

8.2 

1.4 ■ 

8.2 

1 

0.01 

0.30 

8.7 

0.25 

7.3 

1 

0.01 

0.25 

7.3 

0.27 

7.8 


precipitation by saturated magnesium sulphate be used 
in all amino acid determinations. The data are given in 
Table XXXI. 

Relations of Nitrogenous Constitution to 
Jell Strength 

Having found no fundamental relation to exist 
between the proximate constituents of glues and their 
jell strength, it was decided to separate their nitrog¬ 
enous constituents by the previously described mag¬ 
nesium sulphate precipitation method. Accordingly, a 
largo number of glues and gelatines were analyzed for 
their protein, proteose, peptone and amino acid con¬ 
tent. Those analyzed included all of the standard grade 



FIG. 16. RELATION BETWEEN NITROGENOUS CONSTITU¬ 
ENTS AND JELL STRENGTH. HIDE GLUES 

A 

glues^ Russian isinglass from sturgeon sounds, an edible 
gelatine, fish glue, peptone and several other series of 
glues. 

The results of all of these analyses show a most 
clear-cut relation to exist between these nitrogenous 
constituents and the jell strength, which may be sum¬ 
marized as follows:. 

The protein nitrogen varies directly as the jell 
strength. 


The proteose and peptone nitrogen vary inversely as 
the jell strength. 

The amino acid nitrogen shows* a slight tendency to 
vary inversely as the jell strength. 

The amino acid nitrogen is higher in bone glues than 
in hide glues and fieshings. 



KIU. 16. PJ3T.AT10N BETWEEN NITROGENOUS CONSTITU- 
ENTS AND JELl.. STRENGTH. BONE GLUES 

The jell strength of a glue is therefore determined 
by and is probably absolutely dependent upon the ratio 
of its protein nitrogen to its products of hydrolysis, 
chief among which is the proteose nitrogen. 

The data of this set of determinations are given in • 
Table XXXII. The figures represent the percentage of 
the total nitrogen which is precipitated. The graphical 
representations of the results are shown in Figs. 16 and 
16. 


TAIU.K XXXll. RELATION BETWEEN NITIWKIENOUS 


CONSTITUENTS ANTI JELL STRENGTH 


Grade 

Protein 

N 

rrutciMo 

N 

J'cptouu 

N 

Amino 
Acid N 


Hi 

92.2 

6.3 

1.1 

0.4 


Hs 

90.4 

7.0 

2.0 

0.6 


H.t 

86.2 

12 0 

1.4 

0.4 

Hide gluee and fleHhingn • 

Il4 

84 6 

12.4 

2.6 

0.4 

1 11.5 

78 7 

16 0 

4.5 

0.8 


llA 

77.6 

17 0 

4.7 

0.7 


119 

52.0 

38 6 

8.4 

0.9 


Bone glues. 

s 

fHi 

B2 

Hu 

B4 

B.5 

Ho 

B7 

Bm 

Bii 

79.1 

73 5 
04.6 

59.8 
53.6 

52.5 

48.2 

36.8 

31.5 

14 9 

16.4 

28 3 

32.4 

36.6 
37.9 

40.1 

47.1 

50.6 

4 8 

8.1 

5.6 

6.4 

8.4 

7.8 

10 1 
12.5 

14.8 

1 2 
2.0 

1.5 
1.4 
1.4 
1.8 

1.6 
2.3 
3.0 

Siii.t*ial gliu'.'t. 

HusMiau iH]ngIa.HM. 

Hi!+ 

91.0 

4.4 

4.5 

0.1 

Edible gelatin. 


87.8 

11.3 

0.7 

0.2 

FIhIi glue. 

Bii 

33.4 

42.3 

21.9 

2.4 

PreHsure tankage. 

B» 

34.3 

46.4 

16.3 

3.0 

Peptone . 

B» 

0.0 

33.2 

48.5 

18.3 


In order to note if the variation in protein con¬ 
tent as determined by precipitation in a half-saturated 
solution of magnesium sulphate would persist if the 
effect of viscosity were cancelled, a series of five glues 
of equal viscosity but varying jell strength were 
analyzed for protein nitrogen. 
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It was found that the protein nitrogen varied directly 
as the jell strensrth, regardless of the uniformity in 
viscosity, as is shown in Table XXXIII. 

TABLE XXXIII. UEL-tTieN BETWEEN PROTEIN NITROGEN AND 
JELL STRENGTH 


Jrll Strength 

Viscosity 

Protein 

63 

46.2 

83.5 

64 

45 8 

84.2 

66 

46.0 

84.9 

68 

45 8 

85.3 

70 

46 2 

85.5 


Relation op Nitrogenous Constitution to Visodsite. 

Several series of glues were studied to ascertain if 
any relation existed between the nitrogenous constitu¬ 
tion of glue and viscosity. Each series consisted of 
several glues of uniform jell strength and varying 
viscosities. * 

Although the greatest care was used in the elimina¬ 
tion of sources of error, the results obtained do not show 


TABLE XXXIV. RELATION BETWEEN NITROGENOUS 
CONSTITiniON AND VISCOSITY 





Vis- 


Protein 

1 

1 

f’pptone 

Amino 


No. 

Grade 

ciisiiy 

Jell 

N 

N 

N 

Acid N 

.Series 1 

1 

iU 

47.0 


73.8 

19.2 

6.58 

0.42 


2 

lU 

48.0 


78.6 

IS.I 

6.30 

0.00 


3 

IU 

49.0 


75.3 

22.0 

2.70 

0.00 


4 

IT4 

50.0 


75.4 

19 8 \ 

4.66 

0.14 


5 

lU 

51.0 


72.9 

22.3 ^ 

3.54 

1.26 


6 

114 

52.0 


72.9 

21.1 

5.12 

0.88 


7 

H 4 

54.0 


72 2 

21.8 

4.60 

1.40 

Series 1 

8 

B2 

46.0 


71.1 

21.1 

6.40 

1.40 


9 

IU 

47.0 


63.8 

26 0 

7.88 

2.32 


10 

Ba 

48.0 



• 

6.18 

3 92 


II 

Ba 

49.0 


60.6 

30 9 

6.29 

2.21 


12 

IU 

50.0 




5.91 

3.49 

Series 3 

1 

II4 

45.6 

65 

84.4 

10 8 


l.l 


2 

II4 

47.2 

65 

• 87.3 

8 9 

2 6 , 

1.2 


3 

114 

48.0 

66 

87.0 * 

8.8 

2 6 ' 

1.6 



H4 

49.0 

66 

85 2 

10.4 

3.8 

0.6 


5 

II4 

50 2 

66 

85 2 

10.7 

3.5 

0.6 


6 

H41 

51 0 

64 

84.9 

II.1 

•3.2 

0.8 


7 

114 

55.0 

64 

81 8 

12.6 

4.6 

1.0 

Series 3 

8 

Ba 

43.2 

”68 

75.6 

16.1 

7.0 

1.3 


19 

Ba 

45.8 

70 

77 0 

14 4 

6.3 

2.3 


10 

Br 

47.0 

70 

77.5 

14 1 

6.5 

1.9 


II 

Ba 

48 0 

70 

76 2 

15.3 

6 3 

2.2 


any consistent relation to exist between these nitrog¬ 
enous constituents and viscosity. 

Summary Upon Chemical Constitution 

There appears to be no relation between the proximate 
constitution of glues and their jell strength and vis¬ 
cosities, except that the water content of the air dry 
glue is proportional to the jell strength. This means 
that the water-retaining capacity of glues and gelatines 
is controlled by the same factors as determine the jell 
strength, which, as has been shown, is the* ratio of 
protein to its products of hydrolysis. 

The jell strength varies directly as the protein nitro¬ 
gen, and indirectly as the proteose and peptone nitro¬ 
gen in all glues and gelatines. 

The amino acid nitrogen is greater in bone than in 
hide glues, and tends slightly to increase with decrejise 
in jell strength. 

If the jell strength remain constant, the variations in 
viscosity are not traceable to variations in the ratio of 
the protein to its products of hydrolysis; proteose, pep¬ 
tone, and amino acids. 

Influence op Size op Molecule Upon 
Physical Constants 

It has been noted in a previous paper" that viscosity 
and jell strength are functions of the melting point. 


Assuming that the several grades of glues are essentially 
of the same original composition, differing only in tiie 
extent of the hydrolysis which they have undergone, it 
seems reasonable to expect that the melting point ^11 
be determined primarily by; 

The resultant of the melting points of the several 
nitrogenous constituents, protein, proteose, peptone, and 
amino acids. 

The resultant of** the melting points of the variously 
sized molecules which constitute the several products 
of hydrolysis. 

^ !\s to the first of these, we know that the protein 
gejatip possesses ^a higher melting point than its 
products qf hydrolysis. We should therefore expect 
that in glues the melting point would vary directly as 
the grade (since we have found that '‘grade’* or Jell 
strength is a function of the protein content)". 

This we know to be the case,^ since, in general, the 
viscosities vary as the jell strength" and viscosity is 
a function of the melting point". 

With regard to the second of the possible causes for 
variation in melting point, it seemed probable that with¬ 
in any one group as protein, or proteose, the molecules 
constituting that group might vary considerably in size. 
(The ultimate molecule is referred to here, and not 
the aggregate of molecules going to make up a colloidal 
complex, which is even more subject to change. The 
writer differentiates these conditions by maintaining the 
molecule to be a group which may not be subdivided 
except by chemical processes, as of hydrolysis, whereas 
the colloidal complex is established probably be electrical 
phenomena and the processes of chemical condensation 
or hydrolysis are not involved.) This seems especially 
plausible since the line of division between the several 
yroups^ is a very arbitrary one, depending solely upon 
their relative solubilities in salt solutions. So, for 
example, the “protein" consists of all those molecules 
wh;ch are sufficiently large to be insoluble in and pre¬ 
cipitated by a half saturated solution of magnesium 
sulphate". But it may be presumed that these large 
molecules may vary greatly in size. The protein frac¬ 
tion of one glue muy have a large proportioir^f its 
molecules of great size, and another glue of size just 
sufficiently large to be precipitated^ In such a case, 
especially when the protein fraction includes three- 
quarters qr more of the total organic material of the 
glue", such variation in the size of its constituent mole¬ 
cules would certainly be expected to reveal itself by like 
variations in melting point and hence in viscosity. 

This hypothesis was tested by subjecting a number 
of glues of uniform jell strength and varying viscosities 
to precipitation by less than half-saturated solutions of 
magnesium sulphate. It was assumed that as the 
strength of the salt solution was decreased, the minimum 
size of those protein molecules which were thrown down 
would be progressively raised, so with the lowest con¬ 
centration of salt only the largest molecules would come 
down. Magnesium sulphate concentrations of from 
1)0.0 per cent down to 24.0 per cent of saturation were 
used. Below 24.0 per cent, the precipitate was so finely 
divided and slimy as to render filtration practically 
impossible. The data of these determinations are given 
in Table XXXV. 

“See p. 107. 

“.See p. 64. 

“See p. 64. 

“Schryver, “Allen's Commercial Organic Analysis,*' vol. 8. 
p. 467, et sec. 

“See p. 107. 


T'-Soo Tart IJ. 
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TABLE XXZV. RELATION OF aran OF MOLECULE TO VISCOSITY 

Shwrim per mat oIaH«n«n thrown down tor ▼Myiagp w o mt iwwttanttiOM of 
motnintnni niphtto 






50 

35 

30 

28 

25 

24 

No. 

Gnule 

JeU 

ViBQ. 





(Sift 

SSi 

SarieBS 1 

H4 

65 

45.6 

84.4 

69.2 

41.3 




2 

H4 

65 

47.2 

87.3 

68.8 

46.0 




3 

Hi 

66 

48.0 

87.0 

71.8 

49.7 




4 

Hi 

66 

49.0 

85.2 

71.6 

50.3 




5 

Hi 

66 

50.2 

85.2 

68.0 

51.7 


34:6 

28.6 

6 

Hi 

64 

51.0 

84.9 

68.0 

92.2 


35.3 

29.0 

7 

Hi 

64 

54.0 

81.8 

64.8 

50.9 


34.8 

30.0 

6 

Bs 

68 

43.2 

75.6 


22.3 


.... 

.... 

9 

Bi 

70 

43.8 

77.0 


36.3 




10 

Bs 

70 

.47.0 

77.5 

.... 

38.9 

.... 



11 

Bs 

70 

48.0 

76.2 


39.8 




Seviei«4 1 

Hi+ 

64 

45.4 

81.8 

58.2 

«44.2 

39.2 

. . 9 . 

.... 

2 

H|+ 

64 

47.4 

87.3 

68.8 

46.0 

42.1 


•. . • 

3 

H|+ 

64 

50.6 

74.0 

60.6 

49.2 

45.8 



4 

Hi- 

65 

46.2 

85.4 

62.9 

47.3 

39.5 



5 

Hi^ 

65 

47.8 

87.2 

65.1 

46.6 

40.9 


.... 

6 

Hi— 

65 

48.0 

75.6 

57.6 

44.7 

44.7 



7 

Hi- 

65 

49.4 

76.5 

59.0 

47.2 

45.3 


*:!!! 

8 

Hi 

65i 

49.0 

72.2 

59.0 

44.5 

42.0 


... a 

9 

Hi 

654 

50.0 

86.0 

66.9 

52.8 

44.0 



10 

Hi 

6ft 

50.2 

85.2 

66.4 

52.1 

48.7 


.... 

11 

Hi-f 

66 

47.4 

83.0 

63.1 

47.7 

42.5 



12 

H|+ 

66 

48.6 

87.0 

71.8 

49.7 

46.1 



13 

H|+ 

66 

48.8 

85.2 

71.6 

50.3 

46.1 



14 

H|+ 

66 

49.2 

86.2 

64.3 

52.2 

46.8 



15 

H|+ 

66 

49.6 

85.2 

68.0 

51.7 

49.0 



16 

H|+ 

66 

49.8 

83.2 

65.5 

52.7 

49.4 




, An examination of the data will show that at the low 
concentration of 28.0 per cent to 30.0 per cent of 
saturated magnesium sulphate, except in one instance 
where it was necessary to go as low as 24.0 per cent, 
the nitrogen thrown down in the several precipitates 
varies directly as the viscosity, the jell strength being 



FIG. 17. THE RELATION OF NITROGEN PRECIPITATED BY 
28 PER CENT SATURATED MsSOa TO VISCOSITY 

uniform. This means that if the jell strength^be ebn- 
stant the viscosity will vary as the size of the protein 
molecules. 

The results from the precipitation by 28.0 per cent 
saturated magnesium sulphate solution are expressed 
graphically in Fig. 17. 

It had been observed that if the viscosity were con¬ 
stant the jell strength would also vary as the mdting 
point** To further study the reason for this, a number 
of glues of uniform viscosity and varying jell strength 


were treated with 50.0 per cent and 30.0 per cent 
saturated magnesium sulphate and the precipitates * 
Kjeldahled as before for nitrogen. The results are 
given in Table XXXVI. 


TABLE XXXVI. 

RELATION OF SIZE OF MOLECULE TO JF.LL 
STRENGTH « 

No. 

Jell 

ViBcoeity 

50 per Cent 

30 per Cent 

1 

63 

46.2 

83.5 

45.0 

2 

64 

45.8 

84.2 

46.2 

3 

66 

46.0 

84.9 

46.7 

4 

68 

45.8 

85.3 

55.1 

5 

70 

46.2 

85.5 

57.4 . 


It will be seen that at both 50.0 per cent and 30.0 
per cent magnesium sulphate saturations, the nitrogen 
thrown down in the several precipitates varies directly 
as the jell strength, the viscosities being practically con¬ 
stant. This means then that at constant viscosity the 
jell strength will vary as the size of the protein mole¬ 
cule, as well as with the total amount of protein. 

It seems, therefore, in the light of this set of experi¬ 
ments that: 

The melting point, and therefore the viscosity, of a 
glue is determined normally by the balance between its 
protein content and that of its hydrolyzed products, but 

At any given uniform jell strength, the melting point 
and viscosity will depend upon the ratio of large to 
small sized molecules within the protein group. 

The positiveness of the above results makes it appear 
improbable that variations in size of molecule within 
the other groups would be of sufficient influence to 
seriously modify the effects noted above. This is to be 
expected^ for 

The amounts of the other groups present in normal 
glues is nearly always small in comparison with the 
protein group,* and 

As the size of the molecules decreases, their effect 
on melting point and viscosity likewise diminishes, so 
that a much larger amount would be necessary to pro¬ 
duce an equivalent effect. 

{Part IV tvill he published in a subsequent issue.) 


Vegetable-Oil Industry in Japan 

According to the latest available statistics, the ex¬ 
ports of various vegetable oils from Japan for the first 
nine months of 1919, compared with those of the whole 
of 1918, are as follows: 


Kind of Oil 

roooHtiui... 
Soya kjvaii. 
OottonsiMNj. 
Camiihor... 
Pcppnrniiiit. 


Janunry-SoutA'inbiT, 

1919 

Lb. Value 


Kxporta to America, 
1918 

T-b. \'aluc 


Total, 1918 
Lb. Valuo 

21,134.967 $2,757,046 53,950,258 $6,846,732 49,244,641 $6,216,924 

3,170.323 348.115 6.570.957 754,800 5,225,784 601,126 

947,443 141,307 2.446,397 301,175 1,189,211 138,614 

666,967 59,198 1.827.825 133.633 1,057,307 70,577 

438.179 485.140 286.180 274,033 8.368 6.450 


The center of the oil-crushing industry is Kobe. The 
majority of the mills employ the pressure method of 
oil extraction, using one of three types of hydraulic- 
pressure machinery: (1) The round-bed type« with a bed 
about 18 in. in diameter, used for beans and rape-seed; 
(2) the oblong, dat-bed type, about 30 x 14 in., used 
for pressing coprA; and (3) the bowl type, in which 
a stone bowl is pressed into a mass of seed pulp held 
by iron hoops, used in second and third pressings of 
peanuts and beans. One mill is reported as using an 
American rotary-type screw expressor, and a few have 
adopted the benzine-extractor process. Nearly all the 
mills can crush any kind of vegetable-oil seeds by a 
slight adjusting of the machinery. 


MSee p. 107. 
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The Application of Copper-Refiningr 
Practice to Other Fields 

By Lawrence Addicks 

LECTROLYTfC •refining has attained its chief 
application and highest development in the metal¬ 
lurgy of copper. The very dynamo, the invention of 
which created the large-scale demand for high-co^nduc- 
tivity copper, gave the means of producing it by electro¬ 
deposition, and electrolytic refining on a commercial 
scale* was one of the first electrical industries to be 
developed, while it remains today by far the largest 
application of the electrolysis of an aqueous electrolyte. 

The experience gained in this field has found wide 
application in the refining of other metals, such as silver, 
gold, lead, bismuth, tin, nickel, iron and zinc, and in t|;ie 
recovery direct from the ore by leaching of copper, 
silver, gold and zinc. The successful application of 
electrolysis to these different fields requires a rebalanc¬ 
ing of the various factors discussed in previous articles 
by the author, the relative values of which are often 
greatly altered by a change of metal. In any given case 
we must take into account (1) competition from other 
processes, (2) acid radical to be employed, (3) tempera¬ 
ture of electrolyte, (4) character of deposit, (5) reso¬ 
lution at the cathode^ and (6) depolarisation at the 
anode. 

Competition 

Electrolytic copper refining has no effective competi¬ 
tor in its own field. Fire refining makes a low conduc¬ 
tivity product unless furnished with very pur4 raw ma¬ 
terial such as selected Lake ^'mineral,’* and the various 
selective methods of reverberatory treatment yield but 
a partial recovery of gold and silver. • 

Tn the leaching field electrolysis has to meet several 
competitive methods of reduction, notably precipitation 
upon iron. While a free acid equivalent by electrolyzing 
'is returned to the cycle, there are usually serious handi¬ 
caps imposed by large quantities of impurities which 
cause various troubles in the cells and which progres¬ 
sively accumulate unless some outlet is provided. Even 
where electrolysis is indicated, therefore, an iron pre¬ 
cipitation plant is usually required as an adjunct, from 
10 to 30 per cent of the copper being recovered as 
cement. 

Electrolytic silver has to coihpete with the older 
sulphuric acid method of parting. The latter is easy 
to operate and ties up less silver, but it will not make 
a product so low in gold as the electrolytic. It is still 
indicated, however, for small plants or for those which 
are used spasmodically. 

In the case of gold refining the question is almost 
wholly dependent upon the amount of platinum and asso¬ 
ciated metals present. If the original gold is free from 
this metal group, there is no object in tieing up the gold 
several days for electrolysis and further increasing tKe 
opportunities for theft. When but very small quantities 
of platinum and palladium are present, they may be 
satisfactorily collected by wet methods instead of by 
electrolysis at about equal expense. When the quanti¬ 
ties are larger electrolysis is indicated. 

Electrolytic lead has to compete with the very efll- 
dient Parkes process of refining. When all factors are 
considered, the justification for electrolysis appears to 
' rest almost entirely upon the quantity of bismuth pres¬ 
ent in the bullion to be treated. This objectionable 


impurity is not satisfactorily removed by the Parkes 
process and special treatments such as Pattisonizing are 
expensive, while the electrolytic method readily separates 
the bismuth from the lead and converts it into a mar¬ 
ketable byproduct. 

Nickel, iron and zinc may be readily refined by elec¬ 
trolysis, but in ordinary times the value of the refined 
product, except in a very limited quantity, is not suf¬ 
ficiently above thaf of the crude to pay for the refining. 
Tin offers a special field for impure ores which are 
difficult to handle by fire processes. 

*In leaching, both nickel and zinc have strong com- 
petitipn from chenjical and pyrometallurgical processes 
and this wjiole field is still in a state of flux. 

In general, we can say that electrolysis enjoys no such 
absolute monopoly in other fields as it does in copper 
refining and that each proposed application must, there¬ 
fore, receive full consideration upon its merits. 

Acid Radical 

While several salts of copper are suitable for electro¬ 
lytic treatment, the sulphate possesses so many prac¬ 
tical advantages that it is universally employed. The 
fir.st requirement for an electrolyte is that the salt of 
the metal employed shall be readily soluble. The second 
is that the material which it is desired to collect in the 
slime shall be insoluble in it. The third is that the 
cathode should not be redissolved by the electrolyte. 
Copper sulphate is a readily soluble salt and copper; 
gold and silver are all practically unattacked by dilute 
sulphuric acid. 

When electrolyzing silver a nitrate electrolyte is em¬ 
ployed, as silver sulphate is* not a readily soluble salt. 
The amount of free acid carried is necessarily low, as 
Aitric acid is expensive and decomposes under the con¬ 
ditions of electrolysis. Copper concentrates in the elec¬ 
trolyte and is removed by withdrawals, while gold re- 
maiils unattacked in the slimes. 

In gold refining a chloride electrolyte is employed. 
Gold chtoride is a soluble salt, platinum concentrates in 
the electrolyte,,and although silver, being less noble than 
gold, dissolves at the* anode, after saturation it ffRcipi- 
tates as a secondary slime of insoluble chloride. 

For lead, chloride and acetate were first tried, but not 
until Betts developed the fiuosilicate electrolyte was the 
electrolytic refining of lead made a commercial success. 

It will, therefore, be appreciated that an entirely new 
set of chemical conditions as regards behavior of im¬ 
purities, etc., is encountered with every metal refined. 

Temperature of Electrolyte 

While it is customary to heat copper electrolytes ex¬ 
ternally, quite opposite conditions obtain in the case of 
silver, lead and zinc. Nitric and hydrofiuosilicic acid 
show increasing decomposition losses with rise in tem¬ 
perature, asphalted tanks do not stand hot liquors and 
zinc resolution losses must be limited. In the case of 
sljver, the current may have to be limited to control the 
temperature; for lead, extraneous heating is abandoned, 
and with zinc, where the specific resistance of the elec¬ 
trolyte is high, cooling systems carrying circulating 
water must be employed. 

Character of Deposit 

At moderate densities copper readily gives a good 
adherent deposit. The same may be said of gold. Silver 
gives normally a loose crystalline deposit. Nidcel Is 
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nodular, while lead and zinc tree very badly. By the 
proper use of addition agents all of these deposits may 
be made smooth and coherent. In fact it was not until 
the value* of addition agents was more or less under¬ 
stood that lead could be handled at all. 

In the early copper plants a great deal of trouble was 
had in getting good starting sheets, and it was thought 
that the addition of ammonium sulphate was a helfi, the 
use of double salts being common ^practice in various 
electroplating prescriptions. Then ^e beneficial effect 
of the presence of wood strips on the edges of the start¬ 
ing blanks led to the intr^uction of wood tea n^de 
from shavings, yielding a complex organic addition 
agent. Finally the remarkable results following the 
addition of gelatine were worked out. The i/regularifies 
of early practice were due to overdosing and a failure 
to appreciate the fleeting effect of a single dose. Today 
a few pounds of common glue dissolved in water ^nd 
added regularly throughout the twenty-four hours, to¬ 
gether with a can of ordinary engine oil, will control 
the deposit in the tank house of a great copper refinery, 
permitting the use of higher densities, closer spacing 
and greater cathode age. 

For silver, while adherent deposits can be made in 
similar fashion, it is customary to collect the silver 
crystals as such, either brushed to the floor of the tank 
from vertical cathodes by mechanical scrapers as in the 
Moebius system or shoveled by hand from the hori¬ 
zontal carbon cathode of the Thum cell. These crystals 
are readily washed free of electrolyte and fed to re¬ 
torts for melting. 

Lead may be beautifully controlled by addition agents. 
The exact amount to be added varies from time to time 
and is determined by experiment and careful watching 
of the fresh deposit on special strips hung for the pur¬ 
pose. ^ * 

Zinc is generally plated in coherent form onian alumi¬ 
num cathode, from which it is peeled every forty-eight 
hours. There is no reason why zinc starting Aieets 
could not be used as in the case of copper, and in some 
ways the avoidance of a zinc-aluminum couple Would be 
of Vantage. In the development of electrolytic zinc 
practice, however, there has been great difficulty in con¬ 
trolling resolution at the cathode, and the great advan¬ 
tage of using aluminum sheets lies in the fact that 
strong corrosion qan do lio more than leave the starting 
sheets bare, whereas were they of zinc they might be 
completely eaten through, causing collapse, open cir¬ 
cuits, general demoralization and shut-down of the plant. 

Resolution at Cathode 

The cathode is never absolutely insoluble in the elec¬ 
trolyte used and a small amount of reoxidation is always 
in process. In the case of copper with normal electro¬ 
lytes it is a minor matter—perhap»2 per cent. Should 
we allow an accumulation to take place of salts of man¬ 
ganese, iron or any other metal capable of alternate 
oxidation and reduction at anode and cathode with 
change of valence, a very serious condition may arise. 

In these days copper anodes are so highly refined itai 
the amount of iron contained in the electrolyte is quite 
negligible, but when electrolyzing liquors arising from 
the leaching of ore a very different situation exists. 
Such liquors commonly contain large quantities of fer¬ 
rous sulphate and a certain proportion of ferric sul¬ 
phate. Oxidation at the anode tends to increase the lat¬ 
ter at the expense of the fomer.' (See Addicks, Trans. 
Am. Eleetroeh. Soe., vol. 28, p. 87.) Experiments show 


that 0.26 per cent of iron as ferric sulphate in an elec¬ 
trolyte sufficiently agitated will corrode cathode copper , 
at a rate which will require a current corresponding 
to about 8 amp. per sq.ft, merely to replace the loss. 
The proper control of ferric sulphate is, therefore, the 
key to success in electrolyzing coppAr leaching liquors. 

Another interesting example of resolution is in the 
case of zinc—in fact this is thd controlling factor in 
zinc electrolysis. In the electrolysis of zinc sulphate 
using an insoluble anode the content of free sulphuric 
acid gradually increases and unless the cathode is abso¬ 
lutely pure zinc resolution is very active. Perfectly pure 
zinc is so nearly insoluble in sulphuric acid that it is 
quite difficult to get it in solution for analysis. But if 
a nodule of cathode zinc is immersed in dihite sul¬ 
phuric acid in a test and the nearest trace of almost any 
Ipipurity is added, a vigorous*evolution of hydrogen will 
start at once. This is probably due to galvanic action, 
and the whole secret of successful zinc electrolysis lies 
in the passivity of pure zinc in sulphuric acid. This 
calls for a degree of purity in the electrolyte which 
would be quite uncommercial were it not for the fact 
that zinc dust readily throws down moat of the impuri¬ 
ties to be dealt with after the liquor from the leaching 
tanks has been neutralized. The last traces of some dif¬ 
ficult elemei^ts, such as arsenic, are removed by adsorp¬ 
tion upon fleshly made ferric hydrate. 

Depolarization at the Anode 

Anode efficiency plays a relatively small part in nor¬ 
mal copper refining; the proportion of impurities pres¬ 
ent in the anode is small and the useful anode efficiency 
very ^igh. As soon as a complex or insoluble anode is 
substituted, however, the oxidizing effect of the current 
is in part or in whole employed in the solution of anode 
impurities, the oxidation of suitable salts in the elec¬ 
trolyte or in the decomposition of water with escape of 
oxygen as such. This introduces several new problems. ' 

A moderate amount of an oxidizable impurity, such aa 
nickel, in a copper anode gives the first and simplest 
case. The nickel and copper dissolve proportionately 
at the anode, sharing the current. At the cathode, how¬ 
ever, only copper is deposited, so that the copper in the 
electrolyte is correspondingly depleted. About 2 per 
cent of the copper deposited is restored by purely chemi¬ 
cal solution at the electrodes but beyond that figure 
soluble copper must be added by leaching shot or scale, 
and the accumulating nickel must be controlled by with¬ 
drawals to a byproduct plant. 

The second difficulty arises when the quantity and 
nature of the impurity in anode causes segregation into 
two components one of which is more readily dissolved 
than the other. Then the anode disintegrates unevenly 
and a large amount of scrap has to be reworked. 

A third and more seriobs condition is met with when 
the impurity is insoluble, such as lead or antimony, when 
Ihe anode will become coated with a non-conducting 
slime. The voltage will then rise until some free oxygen 
is generated from the moisture underneath. This in 
turn will burst through the coating and the anode will 
act normally for a few seconds, when the coating will 
again form. A voltmeter connected across such a tank 
will show a wildly fluctuating needle, and thi.s condition, 
known colloquially as ''crazy tanks," is fatal to good 
refining, entailing as it does excessive gold and silver 
losses in the cathode, high power cost And a heavy ex¬ 
pense, for purifying electrolyte. The remedy lies in 
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properly refining the crude material before casting the 
anodes. 

Finally, we have the extreme case where the anode is 
by intent insoluble, as where copper is being recovered 
from leaching liquor. Where no depolarizer is em¬ 
ployed, the voltage nfust of course be sufficiently high 
to decompose water, and free oxygen is given off at the 
anode. When the liquor is virtually free from chlorides 
and nitrates, antimonial lead is generally used as the 
anode material; when electrolyzing zinc, however, pure 
lead is required in order not to poison the cathode with 
specks of antimony. When the liquor is corrosive, ^Hher 
magnetite or one of the ferro-alloys, generally ferro- 
silicon, is employed. None of these anode materials is 
wholly free from oxygen attack. Lead peroxidizes and 
sulphatizes and the iron alloys slowly dissolve, so that a 
certain replacement charge must be reckoned with, c 

Where an efficient depolarizer is employed, any of the 
materials mentioned above or carbon may be employed. 
Graphite offers peculiar advantages in that 100 per 
cent of efficiency of oxidation of ferrous sulphate or 
similar depolarizer is readily obtained by its use. Lead 
does not give equal results. On the other hand carbon 
itself will oxidize and disintegrate if not fully pro¬ 
tected by the depolarizer. This whole question of a 
cyclic oxidization at the anode with subse;iuent reduc¬ 
tion at the ore contact is yet in but partially developed 
form, most of the theoretical advantages being gen¬ 
erally offset in practice by the difficulties met with in 
handling impurities dissolved from the oroi 


Use of Esparto in Paper Making 

Durifik the European war the scarcity of paper pulp 
in the Spanish market, caused by the difficultj^ in secur¬ 
ing supplies from the sources formerly relied upon, 
especially the countries bordering upon the Baltic coast, 
paused Spanish paper makers to consider the use of 
esparto to supplement the import supply. Esparto 
grows throughout extensive districts in the south of 
Spain, and a poorer quality is found on large areas of 
poor and sandy lands in Algiers and Tunis. Esparto 
fiber has been used for centuries in Spain, and the 
manufacture of matting, baskets and cordage exclu¬ 
sively of esparto dates from the time of the Moorish 
occupation. 

Early Experiments in the Use of Esparto 

Esparto was used in paper making in Great Britain as 
early as 1867. The industry met decided success in 
Scotland and a few years later the manufacture was 
started in the south of France, the raw materials being 
obtained from Algiers and Tunis, but it has never 
reached a prosperous basis in the republic, due to the 
inability to compete with the local straw papers. The 
industry in Spain in the regions bordering on the 
Mediterranean coast dates from 1869. 

The greatest development of the esparto industry is 
still found in Great Britain, where the fiber has been 
used for making fine writing paper of great whiteness, 
and to some extent for newsprint, though for the latter 
purpose at the prices usually current other pulps are 
cheaper. Papers made from esparto are of great thick- 
ness^'compared to the weight and have the advantage of 
not shrinking *or breaking when exposed to moisture. 
^They have especial adaptability for the manufacture of 
^^ij|hographs. They are easily filled, absorb ink well, and 


therefore are particularly adapted for fine printing, 
especially in color work. Esparto paper is highly 
esteemed for book making because of its texture and 
light weight. 

Interest in Esparto Revived Prior to the War 

Shortly before the outbreak of the European war 
Spanish interest in esparto began to be revived. In 
1910 the Papelera *Espafiola installed an experimental 
plant to use esparto pulp at Arrigorriaga, adopting the 
best methods which had been developed in Scotland. 
,Bebause of the difficulties in securing pulp created by 
the war this plant,was later enlarged and by 1917 a 
daily prodifction of 2,000 kilos was reached and the 
following year a daily production of 4,000 kilos. 
Another enlargement of the plant was started in 
October, 1918, and in the first months of 1919 the daily 
consumption of esparto pulp reached 16,000 kilos, from 
which a yield of 8,000 kilos of paper was secured. Two 
other important plants were installed in 1916 at 
Aranguren and Renteria, each with a daily capacity of 
10,000 kilos of esparto pulp. 

In this way the Papelera Espaiiola has sought to 
reduce the necessity of importation of bleachable for¬ 
eign pulps. During the war the chief preoccupation 
was to reach the maximum production in the shortest 
time. The company is now, however, making plans 
which will allow the placing of this industry on a per¬ 
manent basis. 

Limitations of the Use of Esparto 

Though esparto has exceptional qualities for certain 
uses in paper making, its fibers are not such as will 
allow its substitution for all the purposes for which 
Uood pulp is used. The fibers are short and weak. The 
pulp is l^est used for filling, and is therefore employed 
largely in mixtures with longer and stronger fibers. 
Esparto is not suited for the manufacture of wrapping 
paper. It can, however, be used in larger proportions 
than has heretofore been the practice in most other 
grades, and thus make it possible for the Spanish manu¬ 
facturers of paper to reduce their demands m the 
foreign market^ In documentary papers and others in 
which great strength is needed not more than 20 per 
cent of esparto can be used. In writing papers, where 
light weight is desirable, esparto pulp can be used in 
large quantities. 

For the cheaper grades, especially those in which 
incompletely bleached pulp is used, the higher price 
of esparto will, as a rule, make its substitution for 
bisulphite pulp impossible. 

Denatured Alcohol Formula 

The Treasury Department, United States Internal 
Revenue, has recently published Regulation No. 61 deal¬ 
ing with denatured alcohol. Of the various formulas 
given. No. 4, on page 97, of this bulletin will probably 
b6 the one most generally used, and is made up as fol¬ 
lows: To every hundredth part by volume of etli^] 
alcohol should be added two and five-tenths part by 
volume of approved benzol, five-tenths part by volume 
of nitrobenzol, two-tenths part by volume of approved 
pine oil (steam distilled). The old No. 1 formula using 
wood alcohol has been suspended because so much of this 
material is being manufactured into formaldehyde, of 
which there is an acute shortage. The demand for 
formaldehyde is due to its use in treating grain for smut. 
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Some Commercial Heat Treatments for Alloy Steels 
_ for Structural Purposes* 

A Creneral DisciiBsioii of Principles of Heat Treatment, Having Especial Reference (o a Nickel: Chro¬ 
mium Steel, the Effect of Time in Complex Heat Treatments, and the' 

Development of Simple Heat Treatments From the Complex 

By a H. MILLE^pt 


^LLOY steels both for tool and structural purposes 
have had an increasing application for a number 
\.of years. The present paper, for its limited 
purpose; will be confined to a discussion of steels for 
structural purposes, and will further limit itself to their 
heat treatment. It will apply directly to the two alloy 
steels which are probably used to a greater extent than 
all others combined—^namely, nickel and nickel : chro¬ 
mium steels. It is to be borne in mind, however, that 
the statements to be made in regard to these two alloys 
are almost equally applicable* to all of the structural 
alloy steels, provided temperature changes are made 
which correspond to the changes in the critical tempera¬ 
ture of these alloys. 

In speaking of heat treatments, a fundamental 
thought must always be held in mind, which is this: 
An fabricated steels have submitted to a heat treatment. 
The difference between steels known as heat treated and 
others commonly spoken of as untreated is itierely that 
the treated steels have supposedly received a precon¬ 
ceived and carefully executed treatment, while the so^* 
called untreated steels have received the variable and 
generally unknown treatment which is the rkult of 
casting, forging and cooling at an unknown and variable 
rate from the casting or forging temperature. 

Time at the High Heat * 


In -the heat treatment of alloy steels, the three 
variables which must be controlled for a successful heat 
treatment are temperature, time and rate of cooling. 
The influence of mass on these three variables must 
never be neglected, and it must be borne in mind that 
an increase in mass may increase the treatment tempera¬ 
ture, should increase the length of time hdd at tempera¬ 
ture, and will inevitably alter the rate of cooling. 

Too little attention is generally paid to the time 
element of the heat treatment, whereas it actually is 
of very great importance. To illustrate this. Figs. 1 
to 7 inclusive show a series of photomicrographs of a 
nickel: chromium steel of composition C 0.85 to 0.40 per 
cent, Ni 8 per cent and Cr 1.60 per cent, showing the 
microstructure in a typical forged condition, and after 
annealing at a proper annealing heat for varying periods 
of time. It will be noted that this series gives the tirng 
held at the annealing temperature from zero (meaning 
that the piece was brought to temperature and the fur¬ 
nace was immediately shut down) to 10 hr. A study of 
the photomicrographs shows that the ferrite as con¬ 
tained in the cell outlines of the forged specimen was not 
dissolved and uniformly diffused until the piece had been 
held at the annealed temperature for i hr. The last 
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photograph shows that there had been a slight growth 
of the austenite crystals between the time of completed 
uniform solution at i hr. and the end of the run at 10 hr. 

This series also shows that a new cell system may 
grow in steel simultaneously with the breaking up of 
the previously existent system. The pieces were 
all cut from the same bar, and were treated by placing 
all together in a furnace controlled by a thermocouple, 
withdrawing them one by one at the end of the 
specified time, plunging each immediately into a box 
of well aerated lime. 

The reasoqf that a considerable length of time is 
required to produce a uniform structure is probably as 
follows: 'After the steel is raised to a temperature 
above the critical temperature, the iron is in the 
gamma form,iin which the ferrite is soluble. There is, 
however, a certain length of time required for this 
solution, ahd, more than that, a certain added length of 
time is* necessary to allow the solution to become homo¬ 
geneous; just as, in dissolving a lump of sugar iii*water, 
a certain length of time is requiied to complete the 
solution, and a certain further length of time for the 
water to become uniformly sweet. If the iron carbide 
should be dissolved in the gamma iron, but this solu- ^ 
tion not have had time to become homogeneous before 
it be recooled, ferrite will naturally separate out on 
cooling at the point where the greatest concentration 
existed in the solution. 

CoMPi^x Heat Treatments 

The object of alloy steel heat treatment and indeed^ 
with a very few exceptions, of all heat treatment is to 
produce a grain size as small as possible, with a degree 
of hardness suitable for the purposes intended, by the 
simplest possible means. Thus the ill-controlled and 
generally very poorly-forged structure must first be 
broken up, and a fine uniform structure established. In 
steels which are sensitive to heat treatment, of which 
the nickel and nickel: chromium steels are excellent 
examples, this object is best achieved in several steps, 
each of which is designed to break up the structure 
resulting from the previous step and to bring the 
mAterial into a more nearly ideal condition. 

If the forging conditions are bad, as is the case in 
most forging processes, especially that of drop forging, 
a treatment of numerous steps may be necessary. As 
an example of the most drastic I give the following: 

First. Anneal from approximately 1,450 deg. F. 

Second. Quench from 1,600 deg. F. 

Third. Quench from 1,400 deg. F. 

Fourth. Draw at 1,260 deg. P. 

Fifth. Quench from 1,400 deg. F. 

Sixth. Draw at such a temperature as will give the 
desired hardness. 
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This heat treatment is not of unheard lensrth. as it 
is quite conceivably necessary in many cases. As a 
matter of fact, in manufacturini? pieces which will not 
subsequently be forged by the purchaser, steel com¬ 
panies very frequently give all of the preliminary steps 
of this treatment; t6 their regular product. It must be 
well ufiderstood, however, that this number of steps 
is necessary only td guard against lack of uniformity, 
due to one piece out of a great number having possibly 
been subject to a poor forging heat. If the forging 
temperature can be accurately regulated many of the 
stej^s in this treatment can be eliminated. 

In much commercial work, with good forgiujir prac-* 
tice, a simple anneal at 1,450 deg. followed by a quench 
just above the critical temperature and a draw will put 
the steel in excellent preliminary condition, at which 
point the steel can be machined to its final shape. If 
conditions are such that the steel must be extraor¬ 
dinarily hard (as in automobile gears) a final quench 
with a draw at about 400 to 600 deg. F. is given. 


It must be borne in mind when laying out treatments 
that the time at which the steel is held at temperature 
during any treatment, whether it be an anneal or a 
quench, is of quite as great importance as the tempera¬ 
ture. This is illustrated by photomicrographs of two 
pieces cut from the same bar as those previously shown, 
both of which were placed in the furnace together. One 
of* these pieces (Fig. 8) was drawn from the furnace, 
and quenched imipediately it had reached the quenching 
temperature (in this case 1,400 deg.). The other. Fig. 
9, was allowed to i*emain in the furnace for i hr. and 
^as then quenched. It will be seen that the ferrite 
areas in the first case had been slightly or completely 
broken up, whereiis in the second case they were very 
completely dissolved. Again Fig. 10 shows the fine grain 
resulting from a proper complex treatment. 

These photomicrographs differ from a corresponding 
(Aie in the first series of annealed samples in that there 
is shown no new grain growth within the old partially 
broken up system. This, of course, is due to the fact that 



PIGS. 1 TO 7. BFB'BCT OF TIME AT NORMALIZING HEAT (1,460 DBG. F.)'FOLLOWED BY SLOW COOLING 
Fla. 1. Aa forged. Fig. 2. Not held, cooled In lime. Fig. 8. Held 6 min. Fig. 4. Held 10 min. . Fig. 6. Held 16 mln- 
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FIG. 8. 

Heato<] to 1.400 Atig. F. 
Not hold, quenched in olL 
Reheated to 1,150 deff. F. 
Held 80 min. 

Cooled slowly. X 100. 


FIG. 9. PIO. 10. 

ITonted to 1,400 dog. F. lloatod to 1,4.'>0 deg. F. for .HO min., cooled slowly. 

Held 30 min. Heated to 1,600 dog. F. for SO min., cooled slowly. 

Quenclit'd ’In oil. X 100. Heated to 1,400 dog. P. for 30 IllJn., COOled slowly. 

Heat«‘d to 1/150 deg. P. for 30 mint, cooled slowly. 
X 100. 


in the second case the time element which is necessary 
for the separation of the ferrite during cooling was not 
sufficient. 

Physical Properties Possible 

As a result of a careful heat treatment of nickel : 
chromium steels Fig. 11 shows a series of curves, show¬ 
ing physical properties of a nickel : chromium steel 
resulting from proper preliminary treatment and vary¬ 
ing drawing temperatures. 

The type composition only is given on this curve, 
because it is a mean of the results of about twenty bars 
from several heats of slightly varying compositions^ 
The nickel steels of the same approximate carbon con¬ 
tent give results which are somewhat inferiot^ to this 
nickel : chromium curve, whereas the results of another 
type of nickel : chromium steel, of 3i per cent Ni, H 
per cent Cr would be slightly superior 
to that just shown. 

Starting from the extended heat 
treatment which we have just seen, 
the development of the cheapest and 
simplest treatment which will give 
good results is a matter of intelli¬ 
gently eliminating or altering steps 
of the ideal heat treatment as condi¬ 
tions permit. For instance, in a cer¬ 
tain case which has come to my 
attention, one in which important 
drop forgings are manufactured from 
the grade of nickel : chromium steel 
shown on the curve, the actual treat¬ 
ment to whidi pieces were subjected 
is as follows: The pieces were forged 
under a drop hammer, and were 
dipped immediately afterward into a ' 
tank of oil which was situated close 
to the forge. The pieces were kept 
in this oil for about 4 min., being 
removed at a temperature between 
700 and 900 deg. F. and then buried 
in ashes as a precaution against 
cracking. After this the pieces were 
subjected to a single quench at 1,400 
deg. and were drawn at 1,200 deg. 

They were machined in this condition 


and received no further treatment. The uniformly excel¬ 
lent results obtained (each of the pieces was separately 
tested) showed that this very simple treatment had been 
entirely effective. A little thought will show that the 
reason for this was that the drop forging was not 
excessively high, and that the growth of large cell out¬ 
line was prevented by the quench after forging was 
completed. Tihe single quench and draw were sufficient 
to completely refine the steel from the fair condition 
which W’aif thus produced. 

These is this to be observed in all cases of quenching 
of alloy or indeed any 6ther steels: Following the 
quench, the piece quenched is in a condition of great 
strain and is liable to crack. This liability to crack 
persists until the piece has been drawn, and it is there¬ 
fore wise to draw the piece as soon as possible after the 
quenching. 



FIQ. 11. PHYSICAL PROPERTIES OF A NICKEL : CHROMIUM STEEL 
RESULTING FROM PROPER PRELIMINARY TREATMENT 
AND VARTINO DRAWING TEMPERATURES 

1 
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In cases where a drastic quench is advisable it is 
better to remove the piece from the quenching medium 
before it becomes entirely cold. By this procedure, the 
great proportion of the condemnations due to cracking 
is avoided. • • 

Relation of Fibrous Fracture to Shock Resistance 

f 

One of the significant effects of a correct heat treat¬ 
ment on alloy steels, which is indeed a criterion as to 
the efficiency of the treatment, is the production of a 
peculiar type of fracture in a broken piece, known as 
“fiber.” This fiber fracture is absolutely distinctire, and, 
cannot be mistaken by one who is even slightly skilled 
in inspection. 

It is produced in all of the well melted shock-resisting 
alloy steels by proper heat treatments, and is so closely 
related to impact test values that rejected impact tests 
can almost invariably be selected from pass^ impact 
test bars by the absence of this type of fracture. The 
ease of producing fiber by heat treatment is a criterion 
of the value of an alloy for shock-resisting properties. 
So important is the presence of this fracture that 
armor plate, which must withstand shock test of the 
most severe character, is never knowingly shipped with¬ 
out possessing it. 

Philadelphia. Pa. _ v 

The Coal Industry of Swansea, Wales 

Swansea is one of the principal coal-producing centers 
of Great Britain, as well as one of the leading coal-ex¬ 
porting ports. A large part of the consfilar district is 
underlain by the coal fields of South WaleSc The coal 
produced is anthracite, semi-anthracite and bituminous. 
Swansea is, in fact, the chief anthracite center of Great 
Britam. It is also the center for the manufacture of 
patent fuel (briquets and ovoids made from*'coal dust). 

The output of the mines of the district before the war 
was about 9,000,000 tons for all purposes. The output 
• for 1919, however, was only about 6,500,000 tons. Most 
of the coal produced in the district is exported to other 
British ports and to foreign countries. The export 
(coastwise and foreign) trade of Swansea with its sub¬ 
port of Port Talbot for 1913, 1918, and 1919 was, in 
long tons: 

Artieles 1913 1918 1919 

Tona Tons Tons 

Cwd and coke. 6.743.640 3.845.407 4.434.922 

Bnqueta. 1.175.119 1.014.603 1.092.803 

Total. 7.918,759" 4.860,Oio" 5i527,725 

The quantity of coke exported was negligible. 

Export Quantities and Prices 

The Government Coal Control has limited the coal 
trade of Swansea in two important ways: It has fixed 
the maximum domestic prices of coal, the present aver¬ 
age retail price being about 45s. ($10.95 at normal ex¬ 
change) per ton delivered; and it has fixed the minimum 
supply of coal to be delivered for domestic use, thereby 
limiting the quantity available for export. Since the 
output has fallen off considerably during the past 
twelve months (owing to strikes, shorter work days 
and decreased output efficiency of workers), this means 
that the quantity of coal now available for export from 
this district is far less than it was in former years. The 
total amount exported from Swansea and Port Talbot 
for the month of April, 1920, was 220,000 long tons, ac¬ 
cording to the customs returns for the two ports. 

No control is now exercised over the price of export 
coal, and the prices have risen enormously owing to 


shortage of supply and sharp foreign demand. For in¬ 
stance, the average price of best anthracite coal in 
October, 1919, was 60s. 6d. ($14.72 at normal exchange) 
f.o.b. ship, Swansea; for December, 69s. Id. ($16.81); 
in May, 1920, 85s. ($20.69). Prices of best steam 
coal at the same dates were 75s. ($18.26), 88s. 7d. 
($21.66), and 117s. 6d. ($28.60). The price to-day for 
run-of-the-mine grade of soft coal is 107 b. 6d. ($26.16). 
With freight aibund 60s. ($17.17) to French At¬ 
lantic ports (Rouen or Bordeaux) and 62s. 6d. ($16.21) 
to Genoa, Italy, this would make the c. and f. price on 
^ lAin-of-mine coal at French ports 167s. 6d. ($88.88 at 
' nom)al exchange, ,or $30 at current exchange for ster¬ 
ling), an^ 170s. ($41.37 normal exchange, or $32.38 
current exchange) for Italian ports. 

Continental Demand Exceeds Supply 

a 

Despite these almost prohibitive prices (greatly en¬ 
hanced by the adverse French and Italian exchange on 
London), the Continental demands upon the Swansea 
coal market far exceed the supply of that market. There 
is ample tonnage at hand, but vessels have to wait an 
average of sixteen days before securing a berth at the 
coal piers, so meager is the supply of coal coming to 
the pier tips. 

In view of this condition, and the slight prospect 
which those interested see of early improvement, many 
of the local coal-exporting firms are negotiating or have 
already negotiated contracts with American coal com¬ 
panies for stocks to supply their Continental customers, 
the coal to be shipped direct from American to Conti¬ 
nental ports. 

Market for Chemicals in Finland 
« The total value of the imports of chemicals into Fin¬ 
land during the years 1913 to 1919 is given in the 
followihg table, in marks, with the share of each 
country in this trade during the years 1913 to 1917 
(the normal value of the Finnish mark is $0,193, but the 
present foreign exchange cable rate is about $0.05). 


From 1913 1915 1916 1917 1918 1919 

M«rkH Marks Marks Marks Marks Marks 

Russia. 204.117 ^628.396 14.999,789 12,113,125 . T. . 

Sweden. 127.113 10.651.673 26.748.867 21.489.487 . 

(Icrmany.2,45t,262 2,759 652 . 

Great Britain. 1,853.290 5.050 2,229 5,769 . 

Italy. 1,576,393 48 . 

Bclsium. W0.113 1,000 . 

NcUicrlands.. 773,299 21 . 208 5 . 

Other coun¬ 
tries. 79,350 86,121 294,818 5,228.532 . 

Total. 7.849.939 14^37413149’ 43,260 712 38,831,144 5,213,157 22,728, iTo 


These chemicals consist of potash, alum, ammonia 
(salammoniac) and salts of ammonia, potassium nitrate 
(pure and commercial), Chilean saltpeter, soda, sodium 
sulphate, borax, chloride of lime, copper sulphat^ heavy- 
spar sulphuric acid, hydrochloric acid, nitric acid, sul¬ 
phur, phosphorus, arsenic acid, compounds of arsenic, 
potassium chromate, potassium chlorate, magnesium, 
sugar of lead, cream of tartar, tartaric acid, citric acid, 
calcium carbide. In addition to these chemicals, dyes, 
drugs and .tanning materials are extensively used. 
*Germany has been the principal source of the Aemical 
supply. Extracts and tanning materials are imported 
from England and sulphur from Italy. 

Statistics are not available as to the value of the 
imports by countries for the years 1918 and 1919. It is 
noteworthy that 1916 is the first year in which there 
is recorded an import of chemicals from the United 
States. During 1919 almost the entire supply of sulphur 
came from the United States; also considerable quanti¬ 
ties of tanning extracts and some drug supplies. 
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When a Workman Overdoes Himself 

By Chesla C. Sherlock 

T IS not at all uncommon for workmen who are 
intensely interested in their work, or in a great 
hurry; to overexert themselves or attempt too much 
and therelQr receive injuries which they ordinarily 
would not incur under normal conditions. Strains, 
overexertions, ruptures or hernias Ere all the logical 
result of such overexertion. These injuries sometimes 
alls as powerful a contributing cause to the workman’s 
incapacity for work as anything that could be called fo^ 
mind. ^ ^ 

Employers are naturally anxious to know yhat their 
legal liability in such cases is, particularly in those 
employments where workmen are peculiarly liable to 
suffer such strains or overexertion. Industrial accident 
statistics place the greatest risk from this nature of 
injury upon factory helpers—^those required to move 
materials from one place to another, or those engaged 
in so-called *‘heavy” work. 

Then, again, a strain or an overexertion may be due 
to the fact that the employer has attempted to make his 
workmen do a task without sufficient help, one so big 
that it overwhelmed them. The question arises here. Is 
the employer liable for his failure to furnish sufficient 
help to accomplish successfully the object he had in 
mind? 

Is Strain an “Accidental” Injury? 

The workmen’s compensation acts, as most employers 
know, provide compensation for accidental injuries 
received arising out of and in the course of the employ¬ 
ment. The principal question which has agitated 
employers and the courts has been whether a strain* 
can be deemed an “accidental” injury. , 

In a New York case, the Industrial Commission found 
“that while claimant was working for his employed at 
his employer’s plant, and was assisting another employee 
in lifting a barrel weighing about 200 lb., he wasf seized 
with a stroke of apoplexy by reason of the strain occa- 
sioned^lby the lifting of the heav/ barrel. By reason 
of the apoplexy, that portion of the brain in which the 
apoplexy was seated degenerated and while the claimant 
gradually recovered from the motor paralysis of the 
left aide which immediately followed the apoplexy, there 
remained a deterioration of his mental faculties due 
to the above-mentioned degeneration, by reason of which 
apoplexy and degeneration claimant was disabled from 
working from the date of the accident to the date hereof 
and is still disabled.” The Commission held that this 
was a compensable accident. 

Where death is caused by reason of the strain or 
the overexertion, the court in Canada has said: “If 
an accident necessitates an operation and death ensues, 
even though it is not a natural or probable consequence, 
*the death may, if the chain of causation is unbroken, 
be said to have in fact resulted from the injury.” ^ 

Hernia a Cause of Controversy 

Hernia has always been the subject of much con¬ 
troversy. This is probably due to the fact that medical 
men are not entirely agreed among themselves as to 
what causes hernia. There are two theories—one that 
it must be the result of an accidental breaking down 
of the abdominal walls due to strain or overexertion, 
the other that such a hernia is an impossibility and 


that it must always be the result of a disease or a 
predisposition to hernia. 

The Iowa Industrial Commissioner has fittingly stated 
the general rule of law on the subject when he said: 
“Hernia may or may not be compensable according to 
the rules commonly observed in various jurisdictions. 
Compensable hernia results from .specific accident or 
incident involving unusual condition, such as a strain 
or a fall or other fortuitous experiences which may be 
definitely described as to time and circumstance, and 
attended by demonstrat'ons of distress at the time, the 
injuryt occurs. In cases where hernia is of gradual 
development, where alleged injury is unattended by 
distinct incident and at u date that cannot be definitely 
fixed, and when the workman is able to continue his 
service, arbitration cannot be encouraged as giving 
premise of compensation.” 

One authority has said: “A hernia, in order to be 
entitled to any indemnity, must appear suddenly, must 
be accompanied by pain, and must immediately follow 
an accident. There must be proof that hernia did not 
exist prior to the accident.” 

Opinion op a Medical Authority 

A well-known medical authority has said: “The 
proviso that 4he injury to the inguinal region must 
have been due to direct violence, or that the accident 
or overexertion to which the hernia is attributed shall 
have been of a character capable of producing a hernia, 
needs no explEhation. Since there might be much discus¬ 
sion of wlli^t produces accidents capable of producing 
hernia, the more specific statements given are welcome 
aids: birect violence, slipping or falling while throw¬ 
ing a heavy weight, extraordinary exertion, wliether 
extraordinary in an absolute sense or extraordinary 
from the standpoint of the physique or age of the 
individual, or the conditions under which the work was 
being performed. 

“An industrial hernia is undoubtedly always small 
when it first appears, and to estimate its maximum size 
as that of an egg can hardly work an injustice. To me 
it seems less safe to say that in traumatic hernia the 
inguinal ring is always small, barely admitting the tip 
of the index finger. Brandenburg considered any ring 
which admitted more than the tip of the' index finger, 
or the absence of a true inguinal canal, a predisposi¬ 
tion to hernia. ... 

“A recent hernia is tender, and painful on manipula¬ 
tion, and an ecchymosis is not infrequently present. 
Immediate strangulation is common, and it is said that 
the majority of cases judged traumatic and granted 
compensation in Germany are cases in which the hernia 
was strangulated when it first appeared.” 

The employer cannot be charged with the payment of 
compensation in cases where the workman is uncertain 
as. to the manner in which he received the hernia. 
If he cannot fix the time and the place and the manner 
definitely and to a certainty in the evidence, he has not 
suffered such a hernia as will entitled him to compensa¬ 
tion. 

If the hernia is the result of an actual accident, a 
traumatic injury, then it is compensable; if it appears 
gradually under circumstances bewildering even to the 
claimant, then it is not a compensable injury in that 
it is not accidental. 

In those states where the payment of compensation 
is not based upon “accidental” injuries, but upon 
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‘'personal injuries,” as in Massachusetts, then hernia 
will be compensated under circumstances not so favor¬ 
ably received in other jurisdictions where the line is 
more sharply drawn. 

In a Wisconsin tcasie it was held that a violent strain¬ 
ing of the muscles, resulting in a rupture or other bodily 
hurt from physical oj^erexertion in performing work is 
included within the term “accident” used in the com¬ 
pensation act. Thus, muscular spasm caused by strain¬ 
ing the muscles of the right side while attempting 
to lift a heavy cement block is an accident within 
the meaning of the act. « 

In Iowa it Wc^s held that death resulting from a 
ruptured artery was not accidental when a factory 
workman stood on a chair and reached out to close a 
window during a rainstorm and did not slip or fall or 
lose his balance and nothing unforeseen occurred except 
the bursting of the artery. 

In a New York case, the employee suffered from the 
result of a cerebral hemorrhage induced by overexer¬ 
tion. The claimant’s physician testified that the injury 
was “rupture of the cerebral artery on the right side, 
producing a clot of blood on the brain and suffering the 
complete paralysis of the left side.” The claimant was 
awarded compensation. 

Electric Heat Treatment of Ball-Bearing Races 

The Electric Furnace Co., of Alliance, Ohio, recently 
placed in operation an automatic electric heat-treat¬ 
ing set for treating ball- and roller-bearinS races at the 
Standard Roller-Bearing plant of Standarc^ Steel & 
Bearings, Inc., Philadelphia, Pa. 

This^equipment is composed essentially of a tfirough 
type of pusher furnace, an oil-quenching tank and an 
oil-drawing bath, all arranged in series for a continuous 
flow of material. Both the furnace and oil-drawing 
tank are electrically heated. 

I The flow of material through the heat-treating set 
is regulated by a clock contactor, which is shown, to¬ 
gether with its electrical control, at the left of the 
furnace in Fig. 1. The intervals between contacts may 
be varied over a considerable range to accommodate 
different classes of material. 

The hardening furnace (Fig. 1) is of the Electric 
Furnace Co.’s standard carbon resistor type, and is 



FIG. 1. CTTARGING END OF UBAT-TRnATINQ SET 



FIG. 2. CONVEYOR TJFTING CONTAINER FOR 
QUENCHING BATH I’REPAHATORY TO SLID¬ 
ING INTO DRAWING TANK 


rated at 150 kw. It is equipped with pyrometric control 
and for average tool steel is maintained at 1,625 deg. F. 

The drawing tank has nichrome resistors immersed 
below the oil surface, and arranged along the sides 
of the tank, the oil being maintained at a temperature 
of about 350 deg. F. by means of an automatic tempera¬ 
ture controller. About 40 kw. is required for the draw¬ 
ing tank when in operation and handling 1,000 to 1,200 
lb. of material per hour. 

, In operation, rings or other small parts to be hardened 
are placed in perforated metal trays shown in Fig. 2, 
holding ^approximately 125 lb. These trays are then 
placed on a sill in ,front of the motor-operated pusher. 
At Intervals corresponding to the setting of the clock 
contactor, the doors open and the tray is pushed into 
the furhace. At the same time a tray of material which 
has reached the correct hardening temperature is jjpshed 
out of the far end of the furnace and slides down an in¬ 
cline into oil, where it is quenched. 

A motor-operated centrifugal pump, started when the 
door opens, forces a current of oil up through the per¬ 
forated bottom of the tray almost with sufficient force 
to float the rings, the object being to chill the rings 
quickly and to prevent tjie formation of vapor films or 
pockets around the heated stock. The len^^h of time 
the trays remain in the quenching bath is determined 
by the setting of a small synchronous-motor timing- 
element by means of which the time can be varied from 
1 to 4.5 minutes. At the expiration of this determined 
time, the tray is removed from the bath by means of a 
motor-driven inclined sprocket chain shown in Fig. 2, 
the tray draining of surplus oil until another cycle 
commences, when a further movement of the chain* 
feeds the tray into the drawing tank. Here, the trays 
move slowly and continuously forward carried on- an 
independent sprocket chain, which is in turn supported 
on steel guides. The time required for a tray to pass 
through the drawing tank can be varied by a gear-set 
very similar to the speed-changing gears of a lathe. 

This arrangement thus gives an exacting control of 
both time and temperature and is so flexible that it 
can be quickly changed to fit almost any schedule or 
conditions required in heat treatment. 
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New Type of High Vacanm Pump 
The- Newark Engineering & Tool Co. has recently 
devdoped a high vacuum pump. In most all cases, such 
pumps are immersed in oil to prevent leakage; but in 
this new design, the engineers have departed from the 
usual practice of having the pump body immersed in 
oil. The pump is sealed by means of oil, internally 
only, thereby saving all the oil used in the outer casing. 

Owing to these new mechanical features, from 80 to 
90 ^r cent of the oil can be saved as well as con- 



HIGH VACUUM PUMPS FOR AUTOMATIC 
EXHAUST MACHINES 


siderable trouble which is coincident with the use of oil. 
This pump was especially designed for use in the manu¬ 
facture of incandescent lamps, and has proved adaptable 
for X-ray, rectifying, vacuum furnaces and scientific 
research. 

The single pump weighs 60 lb. It has a 7i-in. pulley 
for round belt. A speed of between 276 and 300 r.p.m. 
is recommended with a 1-hp. motor. 

The accompanying illustration shows three pumps^ 
mounted on a common pedestal, adaptable for automatic 
exhaust machines used in the lamp industry. • 

New Solder for Aluminum 

The difficulties encountered in attempting to.solder 
aluminum are familiar to all who have experimented 
with the multitude of so-called aluminum solders which 
have appeared within the last few years. One of the 
chief sources of annoyance has been the tendency for 
electrolytic corrosion to set in at the joint, the aluminum 
being corroded, since the components of these solders 
are electro-negative to aluminum. This difficulty has 
been successfully met and a new solder, the components 
of which are located so close to aluminum in the electro¬ 
chemical series that electrolytic action is rendered neg¬ 
ligible, has been placed on the market by the Rohde 
Laboratory Supply Co. of New York City. 

This material—which is called “Al-Solder"—is ap¬ 
plied at a temperature of about 600 to 600 deg. F., so 
that warping and other mechanical disturbances are 
avoided. After a moment's heating, an exothermic re- 
• action takes place with the formation of an alloy. Since 
an alloy is formed with the aluminum, the durability of 
the joints is permanent and the seams can be made in¬ 
visible by polishing, which is very desirable in instru¬ 
ment work, etc. Furthermore, the joint may be re¬ 
heated without injury so that an additional piece may 
be joined on without any trouble. 

Al-solder may also be used in soldering copper. It is 
a quick and ready oxide remover and flows in any com¬ 
mercial grade of soft solder under the most difficult con¬ 
ditions. It is hygroscopic and consequently must be 
In an airUght container. 


.. " 

Synopsis oTRcoent Chemiccd 
&Mdallui]^cal literatuie 

Fatigue Strength of Aluminum.—In order that 
aluminum may maintain its present growth in out¬ 
put, W. A. Gibson contends that the user should^ be 
convinced of the fact that castings and forgings' of 
'its alfoys may be introduced into places where 
strength is most desirable, and weight but a secondary 
consideration. In his paper, ''Fatigue and Impact Fa¬ 
tigue Tests of Aluminum Alloys," read before the 
1920 meeting of the Society for Testing Materials, he 
presents the results of a long series of experiments, 
which show a sharp distinction between the alloys as 
cast and those as forged, the properties of the former 
being very sensitive to melting, molding and pouring 
practice. Testing in a White-Souther machine (ro¬ 
tating cantilever) and plotting stress against cycles 
on semi-logarithmic paper, the deviation from a 
straight line is very marked at low loads, bending 
upward in su^ch a way that extrapolation would be 
sure to give largely excess Safety. Cast aluminum is 
liable to vary widely as to yield point and propor¬ 
tional limits, yet the maximum stress, hardness, and 
the fatigue resistance are relatively close, showing 
that the ultinihte depends upon a different combination 
of properties than the elastic strength. Only one series 
of cast iron fatigue tests were available, but it is located 
close to* the curves for cast aluminum. Steady pounds 
are resisted better by ductile materials—thus the 
Charpy imi^act test is comparable to ductility measure¬ 
ments. This is not true for alternating non-impact 
tests, however. 

If comparison is made between duralumin and carbon 
or nickel steel, weight for weight, the aluminum alloys 
are found to be equal or superior under impact fatigue, 
a type of stress ordinarily encountered in machine parts. 

Nickeling Aluminum and Aluminum Alloys.—^Up to 
the last few years the nickeling of aluminum and of 
its alloys has been considered impossible of realiza¬ 
tion with satisfactory results, especially as to good 
adherence of the nickel coating. Leon Guillet and 
Maxime Gasnier have studied this problem and havd 
presented the results of their .work before the French 
Academy of Sciences {Comptea Rendm, May 25, 1920, 
pp. 1263-1256). Micrographic examinations of nickeled 
products showed clearly that the adherence of the coat¬ 
ing is a function of the efficient penetration of the nickel 
in the cavities of the product to be nickeled. Very sat¬ 
isfactory results were obtained on sand-blasted parts. 
The conditions influencing this operation are: 

<a) Rapidity of the sandblast, which is a function 
of the pressure of the air used and of the airpipe. 

(b) Size of the grains of sand. 

(c) Time elapsed between sandblasting and nickel¬ 
ing. 

(d) Thickness of the layer of nickel. 

The conclusions to which they arrived are: 

1. Beat results are obtained by using sand passing 
through a 0.2 mm. (0.008 in.) mesh sieve. 

2. The moat convenient pressure for the sandblast is 
1.6 kg. per sq.cm. (21.5 lb. per sq.in.). 

3. The nickeling is not affected appreciably by the 
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length of time elapsing between the sandblasting and 
nickeling. 

4. The best adherence is obtained when the thick¬ 
ness of the coating is not more than 0.01 mm. (0.0004 

in.). . ^ 

They have also worked on nickeling by using an inter¬ 
mediate layer of copper. The entire operation consists 
of: 

Sandblasting with 0.2 mm. (0.008 in.) size sand 
under a pressure of 1.5 kg. per sq.cm. (21.5 lb. per sq.- 
in.); nickelplating to a thickness of 0.006 mm. (0.00024 
in.) which requires 0.5 hr. with a current of 0.Q amp. 
per sq.dm.; copperplating to a thickness of 0.02 mm. 
(0.00079 in.) which requires 2 hr. with a current of 1 
amp. per sq.dm.; polishing; nickelplating to a thick¬ 
ness of 0.005 mm. (0.0002 in.) which requires 1 hr. 
with a current of 1 amp. per sq.dm.; polishing. , 

This last method of nickeling gives excellent mechan¬ 
ical and chemical results. The electrolytic baths used 
were: 

For nickeling: 150 g. nickel sulphate and 50 g. nickel- 
ammonium sulphate per liter of water. 

For coppering: 150 g. copper sulphate and 20 g. sul¬ 
phuric acid per liter of water. 



' Recent Chemical 
eMdaDin^gtcal Ibieiits 


Complete spociflcatlons of any Unitod States patent may be 
obtained by rciniltlns 10c. to the Commissioner of Patents, Wash¬ 
ington, Jt). C. 

I 

Electrolytic Process.—In the electrolysis * *of impure 
copper solutions such as are obtained in leaching copper 
ores with sulphuric acid there is usually present ferric 

• sulphate, which has deleterious effects on the efficiency 
of the operation. The presence of ferrous sulphate is 
not particularly harmful, however. During electrolysis 
copper is deposited at the cathode and sulphuric acid 
and ferric sulphate liberated at the anode: 

CuSO^ + H,0 = Cu + H.SO^ + 0, and 
CuSO^ + 2FeSO. = Cu + Fe.(SO,). 

The ferric sulphate will combine with the copper de¬ 
posited on the cathode and is reduced to the ferrous 
condition: 

Cu + Fe,(SO,), = CuSO, + 2FeSO, 

The result of these reactions is a loss in current 
efficiency; if, however the ferric sulphate can be reduced 
by a comparatively cheap reducing agent, such as hydro¬ 
gen sulphide or copper sulphide, sulphuric acid is regen¬ 
erated and the ferric sulphate will not combine with 
deposited copper, the efficiency of the process being 
thereby improved. » 

Apparatus is described whereby the process can be 
carried out. (1,340,826; William E. Grrenawalt, 
Denver, Col.; May 18, 1920.) 

Production of Carbon Monoxide.—^In order to reduce 
to a minimum the amount of carbonaceous material em¬ 
ployed in the recovery of metals from their oxides 
Antonius Foss and B. J. Halvorsen, of Christiania, 
Norway, treat the carbon dioxide obtained from the 
reduction of metallic oxides or from other sources with 
metallic sulphides in a suitable furnace. As an example 


iron sulphide will react with carbon dioxide as indicated 
in the equations: 

FeS + SCO, = FeO + 8CO + SO, and 
2FeS + 7CO, == Fe,0, + 7CO + 2SO. 

The reaction commences at about 600 deg. C., but 
proceeds better at higher temperature up to about 1,000 
detf. C., if the sulphide treated is not fused. The sulphur 
dioxide is removed by scrubbing towers and may be 
used in the manufacture of sulphuric acid, sulphite of 
lime or liquid sulphur dioxide, and thus carries a sub¬ 
stantial part of the cost of the process. (1,340,480; 
^May 18, 1920.) 

Prdductlon of tton Without a Blast Furnace.—^The 
modem blast furnace is the accepted apparatus for 
producing iron from its ores, but requires large-scale 
production, necessitating a large capital investment. It 
is also inefficient in consumption of fuel and in the 
utilization of relatively small sizes of ore, fuel and flux. 
Guyon F. Greenwood, of Georgeville, Que., has devel¬ 
oped a metallurgical method and apparatus for the pro¬ 
duction of iron which avoids many of the disadvantages 
of the blast furnace. The essential features are the 
reduction of iron oxide by means of carbon with the 
exclusion of air in an electric resistance furnace and 
at a temperature and pressure favoring the production 
of carbon monoxide, the latter being used as fuel in a 
gas engine and generating electric energy utilized in 
heating the electric furnace. 

The process is preferably carried out as illustrated 
diagrammatically in the flgure. The furnace 41 pro- 



APPARATUS POK THB PRODUCTION OP IRON WITHOUT A 
BLAST ^RNACE 

duces coke from coal which is fed into the furnace from 
hopper 40 and preheated by the heat in the exhaust 
gases from the gas engine 44. The fuel for the engine 
is obtained from combustible gases from the coking 
of the coal after passing through scrubber 43. Ore and 
flux, together with the coke, are fed into furnace 62, the 
ore and flux being preheated in hopper 51 by the heat 
in the exhaust gases from the gas engine 66. The fur- 
i^ace 62 is maintained at a temperature of about 750 
deg. G. and at a slight vacuum without the admission 
of oxygen. The iron oxides are reduced without pro¬ 
ducing a slag, and carbon monoxide results which is 
used as fuel for engine 66. The reduced charge is fed 
into the electric furnace 59, the impurities slagged 
off and the iron refined. A minimum amount of 
heat is wasted and sufficient power is developed by .the 
gas engines to furnish the electric energy for the electric 
furnaces. (1,338,439; April 27, 1920.) 
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Ck>olidfire Wrousrht Tunsrsten Patent 
Is Declared Valid 

HE Goolidge wrought tungsten patent, under litiga¬ 
tion for nearly five years, has been declared valid 
and infringed in a decision handed down early in July 
by Hugh M. Morris, Judge of the United States Distrjct 
Court, in the suit brought by the General Electric Co. 
against the Independent Lamp & Wire Co. of New 
Jersey. 

In the court’s opinion the following points in the 
development of ductile tungsten and the process fdr 
producing it were considered: " 

The history of tungsten for upward^of a century after 
its discovery in 1781 is brief. . . . From the begin¬ 
ning of the nineteenth century efforts were made to 
cast it, reduce it to plates or draw it into wires, bi^t, 
with certain possible exceptions which will be herein¬ 
after considered, it was with frequency and uniformity 
pronounced hard, brittle, unworkable and non-ductile. 
As late as 1903 Sir Robert Hadfield, a leading metal¬ 
lurgist, in a paper read before the British Iron and 
Steel Institute, said: *'As far as we know the metal 
tungsten, like chromium, is not malleable. If an 
absolutely pure metal could be obtained, possibly this 
statement might have to be modified, but the purest 
forms which the author has been able to obtain possess 
hardness, brittleness, and are not ductile either in the 
ordinary or heated condition.” . . . Chemists and 

metallurgists continued to say that tungsten, whether 
cold or hot, was neither malleable nor ductile; that it 
could not be drawn into wires. For instance, in ’The 
Petty Metals, Titanium, Tungsten, Molybdenum.” by 
Truchot, published in 1905-6, it is said: ’’Like chromium, 
tungsten is not malleable or ductile, whether cold or, 
hot. When pure, it is hard and brittle.” In Roscoe & 
Schorlemmer’s Treatise on Chemistry, revised •by Sir 
H. K. Roscoe, F.R.S., and Dr. A. Harden, in 1907. it 
was stated: ’’The purest forms of tungsten at present 
obtainable are hard and brittle, and are not ductile 
either at ordinary temperatures or when heated.*^ Even 
as late .as 1910, in ’’Illumination aqd Photometry,” by 
Prof. Wickenden of the Massachusetts Institute of Tech¬ 
nology, this statement occurs: ’’The metallurgy.of tung¬ 
sten is very complex and the metal when refined is non- 
ductile.” Consequently a problem remained to be solved. 
It was said: ’’The elimination of this excessive brittle¬ 
ness is the crux of the tungsten lamp problem.’' 

CooLiDGE Revolutionizes Uses of Tungsten 

The specific problem was how to make ductile a metal 
naturally and normally non-ductile. To the solution of 
this problem the lamp manufacturers in Europe and 
America bent their every energy. Coolidge solved it 
and produced wrought tungsten or ’’Coolidge metal” 
having properties differing most radically from those 
of the normal or natural tungsten metal. Tungsten is 
non-ductile, Goolidge metal is remarkably ductile; 
tungsten is absolutely brittle at ordinary temperatures,* 
Goolidge metal is pliable and flexible; tungsten is fragile 
and easily broken, Coolidge metal is stronger than steel. 
The new metal is so ductile it may be drawn into wires 
uniform in quality miles in length; it is so flexible that 
it can be tied in a knot or used as a thread to sew on 
buttons; its tensile strength may run as high as 600,000 
lb, per 8q.in., while the tensile strength of steel piano 
wire, the material next in strejigth, is only about 400,000 
Ibh to the 8q.in. 


The announcement of the Coolidge achievement 
caused much comment. The United States Geological 
Survey Report for 1910, ’’Mineral Resources of the 
United States,” published in 1911, says: 

No important new uses for tuiv?sten came to the 
notice of the Survey during the year, but such wonder- . 
ful improvements were made in the manufacture of 
tungsten incandescent electric-lanfp filaments as to 
make their use amount almost to a new one. The 
General Electric Co. so developed the drawing of 
tungsten into fine wire that, as now made, it is about 
as strong as steel wire. This has made possible not 
only the shipping of tungsten lamps with a very small 
loss^rom breakage of the filament, but railroad trains 
’ and automobiles now carry tungsten incandescent elec¬ 
tric lamps. To railroads this means a very great saving 
in electric power, with a consequent lessening of the 
weight of storage batteries used or a lengthening of 
their period of service per charge; or it means that a 
smaller dynamo will light the train. . . . The 

toughening of the filament has also made more prac¬ 
ticable lamps of large candle power. Tungsten lamps 
are now used almost everywhere electric lighting is used. 

... The ductile tungsten filament has gone into 
general use and has in large measure if not entirely 
supplanted all other filaments, including that of Jurt 
and Hanaman for incandescent electric lamps. It is 
less expensive to produce, yet it has far greater dura¬ 
bility and utility than the squirted filament. It is a 
commercially pew product of great utility having proper¬ 
ties and characteristics unknown to the patural and 
normal tungsten, or, in fact, to any other material. . . 

Characteristics and Method op Working Tungsten 

• 

We may now examine the characteristics of tungsten 
and the method of working it. A mass of crystalline 
tungsten, however fine grained, is entirely brittle cold. 
It may be worked above its annealing tempesature, 
which is exceedingly high, but after being so worked it 
is still entirely brittle cold. If the mass is worked at 
a high temperature, but below its annealing tempera¬ 
ture, the grains are deformed. This hardens the metal 
and makes it less workable at the immediate working ' 
temperature, but increases its workability at some lower 
temperature, an entirely new phenomenon. If worked 
at the lower temperature, the same results follow. At 
each stage the graip.s are drawn more and moire until 
a very fibrous structure is produced which is pliable 
and ductile cold. If the metal is heated to its annealing 
temperature at any working stage or after the working 
has been completed, it reverts to its crystalline con¬ 
dition in which it is entirely brittle cold. The most 
workable condition of other metals is the least workable 
condition of tungsten and vice versa. 

It is thus seen that the characteristics of tungsten 
arc peculiar to it and that the method of working 
tungsten is an exact reversal of the metal-working proc¬ 
esses of the prior art, although heat and mechanical 
forces arc used in each. Never with the exception of 
tungsten have heat and mechanical forces produced duo- 
tilitiy in a metal. Furthermore, tungsten is made duc¬ 
tile by working it under its annealing temperature, a 
method by which* brittleness in other metals is uniformly 
produced. 

The Important Thing in the Patent 

The important thing in this patent, at least so far as 
the process claims are concerned, is, therefore, a method 
of procedure, not the particular means by which the 
method shall be practiced, yet the specifications point out 
not only the method of procedure but also complete 
mechanical devices.whereby the method can be put into 




122 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol 28. No. 3 


operation, thouerh the mechanism is not claimed by the 
patentee. Working tupgsten was the ultimate problem, 
not the preliminary one. It was first necessary to pro¬ 
duce the tungsten in a proper condition, next get it into 
a mass such as an ingot, biliet or slug suitable for 
working, and lastl/ to work that ingot into the desired 
filament or wire. 

Each problem presented innumerable difficulties. 
Coolidge’s first discovery consisted in finding that a 
small filament of tungsten prepared in a particular way 
could be hammered at high temperatures and its form 
thereby changed. Upon becoming cool the metal so ham¬ 
mered was still brittle. Experiments disclosed fhat the*** 
brittlenes.s was due not to impurities, but was inherent 
in the nature of the metal itself. Coolidge attempted 
to draw a filament through wire-drawing dies. He 
failed. Subsequently, by heating the filament, the die 
through which the filament was being drawn and *the 
tongs by which it was being drawn, he succeeded. lie 
succeeded in putting the filament through a second die 


that Just and Hanaman could have attained fame by 
their inferior fragile squirted tungsten filament if 
those skilled in the metal-working art had learned from 
Mois.san years before how to work tungsten. Dr. Lieb- 
niann testified that he performed the Meissan operation 
and says; obtained a product which tallied exactly 
with the description given by Moissan.’’ But where 
JVfoissan stopped, there Dr. Liebmann stopped. I look 
in vain among defendant’s exhibits for a filament drawn 
f rom the porous tungsten of Moissan. I am constrained 
to conclude, therefore, that the Moissan metal cannot in 
fact be worked and that Moissan did not in truth dis¬ 
cover that tungsten is susceptible of being worked. But 
this*conclusion is? not supported by inference alone, for 
enlarged •photographs of the Moissan metal hammered 
by Dr. Liebmann show very little, if any. deformation 
but do show very large cracks. Manifestly Moissan did 
fiot teach Dr. Liebmann how to work tungsten. 

Court Re.tkcts Anticipation Plea 


with a draft a fraction of a thousanth of an inch less 
than that of the first die. The process was continued 
with die after die. Eventually he discovered that the 
remarkable thing had been accomplished, yet the fila¬ 
ment so ductilized w^as little more than a laboratory 
curiosity owing to the smailne.ss of the original ma.ss. 
The process, though it produced the new product, pro¬ 
duced it only in small quantities and at great cost. It 
seemed inherently inapplicable to ingots of substantial 
size. Nevertheless Coolidge through years of effort and 
failure evolved a process by which masses of tungsten 
substantial in size could be converted info filaments 
ductile when cold. The method so evolved is the proc¬ 
ess that revolutionized the electric lamp industry and 
is the preferred process of the patent. ... 

Defendant A'ptempts to Show Anticipation 

The solution of the tungsten problem involved inven¬ 
tion. The defendant, however, cites certain publications 
and patents to show anticipation of the Coolidge inven¬ 
tion. Among the most important of these is the 
publication of Moissan, an eminent French scientist, 
who, in his work “Le Four Electrique,” published in 
1897, translated by Lenhcr, when referring to tungsten, 
.said: “When it is porous, like iron, it has the property 
of being welded by hammering much below its melting 
point.*’ Moissan placed in a carbon crucible a mixture 
of tungsten oxide and carbon and heated it by an elec¬ 
tric arc. The outer portion of the resulting mass con¬ 
tained carbon absorbed from the crucible and was very 
hard and brittle. The inner portion of the mass was the 
porous tungsten of which Moi.ssan speaks. Coolidge 
tried the Moissan process. He testified: “We were able 
to take from the center portions which were very por¬ 
ous which could be, by hot working with a hammer, 
compacted to a certain extent. Upon attempting to really 
hot-work these pieces—that is, in the sense of elongating 
them—they cracked all to pieces. It seemed clear to me 
from Moissan’s publication that all he had done was to 
produce a porous mass of tungsten which could, by ham¬ 
mer! ng,<-be compacted to a certain extent, and when we, 
with excellent facilities, tried to go further and make 
some use of this material, we were unable to do so.** . . . 

Moissan’s Contribution a Laboratory Experiment 

. Moissan’s contribution was a laboratory experiment 
that has never proved of any value in practice. Appar¬ 
ently it taught the world nothing. It is inconceivable 


Again, it expressly appears from the record that to be 
workable the tungsten mass must be coherent, not 
porous. To convert the porous mass into a coherent 
mas.'s “welding mu.st take place.** Yet “under the moat 
ideal conditions commercially available at the present 
time” tungsten cannot be welded. It would seem that • 
Moi.ssan’s hammering closed only a few pores in the 
spongy mass. We have seen above what Sir Robert 
TIadfield in 1903 said of tungsten. Moissan failed to 
teach him to perform the proce.ss or make the product 
covered by the Coolidge patent. Just and Hanaman and 
Dr. ('oolidge, as well as Sir Robert Hadfield and Dr. 
Liebmann, were uninstructed by the Mois.san publica- 
tiqn. In fact I do not find that the disclosure of the 
Moissan publication was su flic lent to enable any one to 
perform the process or make the product covered bj" the 
ductilq tungsten patent. It necessarily follows that 
if the Moissan publication did not instruct how' to work 
titngsten in a practical sense it did not disclose that 
tungsten could be so worked, or that Moissan discovered 
that it was su.sceptible of being so worked. “Novelty,** 
says Walker iij his work on patents. Sec. t57, “is not 
negatived by any *prior patent or printed puiSlieation. 
unless the information contained therein is full enough 
and precise enough to enable any person skilled in the 
art to which it relates to perfoim the process or make 
the thing covered by the patent sought to be antici¬ 
pated.*' . . . 

Dr. J^iebmann was formerly an employee of the 
General Electric Co., where he also worked in its 
laboratory “on the problem of developing the ductile 
tungsten filament.’’ He left the employ of the plaintiff 
about August, 1910, when Coolidge’s work had been sub¬ 
stantially completed, and went to Europe, where he was 
employed until October, 1912, in connection with the 
manufacture of carbon lamps and squirted filament 
tungsten lamps. He returned to America in October. 
1912, and “started at once to install modern machinery 
^ for the manufacture of tungsten lamps in the factory 
of the Independent Lamp & Wire Co. (the defendant), 
and also to proceed with the manufacture of ductile 
drawn wire for these lamps.** Hence it appears that 
Dr. Liebmann learned how to draw tungsten according 
to the plaintiff’s method. . . . 

For the foregoing reasons that main product and 
process claims are in my opinion v^lid. ... All 
the claims of the patent therefore will be held valid and 
infringed. 
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Current Events 

in the Chemical and Metalliu'gical Industries ' 


Minerals Separation-Miami Contempt 
Proceedings Dismissed 

On July Judge Morris in the United States Dis¬ 
trict Court, Wilmington, Del., gavc^ an order dismissing 
the petition of Minerals Separation which sought to 
punish the Miami Copper Co. for contempt of court 
and restrain that company from continuing to operate 
its processes which, according to affidavits of Minerals 
•Separation experts, are not more than a mere colorable 
change in the plaintiff’s process. In making the order, 
the court said: 

' The plaintiff now charges by petition that the 
processes employed by the defendant since it stopped 
using the three processes heretofore adjudged to be 
infringements are also infringements and prays that 
the defendant be adjudged guilty of contempt and/or 
that a further injunction be issued specifically enjoin¬ 
ing and restraining the defendant from using such 
processes. 

The defendant by its answer denies that the new 
methods infringe the patents sued upon and moves 
that the rule to show cause be vacated and the petition 
dismissed upon the ground that, due to the character 
of the new processes, the present procedure is inappro¬ 
priate for the determination of the questions raised. 
The plaintiff contends that it appears from the facts 
alleged that the new methods are the same in principle 
as those adjudged to infringe and that the defendant 
has made only a substitution of equivalents resulting, 
in a mere colorable change in the process, while the 
defendant contends that those facts disclose that it no 
longer uses the agitation of the patent. Mucm testi¬ 
mony touching the processes in question has been iny'o- , 
duced by the plaintiff before the master upon the ac¬ 
counting now being had. In fact, it is conceded that 
little testimony of any other nature has so fajr been 
presented. 

The present issues do not .seem to make necessary 
a ilsview of the cases upon contenfpt or those in which 
the procedure by supplementary injunction has been 
recognized. Although embarrassed by the fact that I 
do not possess the full knowledge of the intricate facts 
of this case that might have been gained had the testi¬ 
mony and argument in the main cause been heard by 
the court as now constituted, 1 am, nevertheless, satis¬ 
fied that the facts act up by the petition are not of 
the character required to sustain a judgment of con-. 
tempt. Nor do 1 find that the practice of enlarging 
an injunction or granting a supplementary injunction 
has been adopted in this circuit. But, be that as it 
may, in view of the nature of the new processes used 
by the defendant as charged by the petition, the ques¬ 
tions raised thereby, and the decision of the Circuit 
Court of Appeals in this case, 244 Fed., 752; I am of 
the opinion tnat the plaintiff must obtain the relief to 
which it is entitled, if any, touching the new processes, 
either through the proceedings now being had before 
the master and the decree to be entered thereon, or by 
a new bill and not otherwise. 

On the same day the court gave the following orddir 
relative to making Minerals Separation North American 
Corporation a party plaintiff in addition to Minerals 
Separatibn, Ltd. 

I have considered the application of plaintiff for leave 
' to file a supplemental bill, submitted with the motion, 
setting up the filing of a disclaimer as to claims 9, 10 
and 11 ot pirtent No. 836,120, and making Minerals 
Separation North American Corporation an additional 
party plaintiff, together with the Mveral Objections 
made by the defendant to the filing of the proposed bill, 
and am of the opinion that it womd be in furtherance 


of justice to grant the leave to flic but without preju¬ 
dice to the defendant to renew its objections, in a man¬ 
ner then suitable, to the hill when filed, if it be so 
advised. An order so providing may be submitted. 

Progresd in the Federated American Engineering 
Societies 

, The Technical Club of Dallas, at its meeting June 2, 
made application for membership in the American 
Federated Engineering Societies, being the first local 
organization to apply. At its recent annual meeting 
held in Montreal, June 28, the American Institute of 
Chemical Engineers discussed favorably the question 
of becoming a member of the F.A.E.S. and referred the 
matter to the Council for definite action at its meeting 
on July 25. The opinion was expressed, however, that 
the Institute should be a member of the new organiza¬ 
tion, even ff an a.ssessment was necessary to meet the 
financial obligation. The board of directors of the 
American Institute of Electrical Engineers adopted 
a resolution^ at its meeting at White Sulphur Springs, 
W. Va., June 30, approving membership of the Institute 
in the F>A.E.S., but deferring action on account of the 
fact \hat a new board will be irmtituted Aug. 1. The 
board of directors of the American Institute of. Mining 
and Metallurgical Engineers discu.ssed the matter favor¬ 
ably on June 25, and referred it to the finance com¬ 
mittee to devise means of meeting the financial require¬ 
ments. The Civil Blngineers are expected to consider 
the report of their delegates to the Washington Coifi- 
ference at the annual convention of their society at 
Portland, Ore., Aug. 10 to 12. 

Eastman Kodak Co. Purchases Plant at 
Kingsport, Tenn. 

The American Wood Reduction Plant at Kingsport, 
Tenn., has recently been purcha.sed by the Eastman 
Kodak Co. This, plant, located on a 35-acre site, was 
built during the war and taken over by the Federal 
Government for the manufacture of wood alcohol. 
Original cost of the plant is said to have been $1,100,000. 

As the Eastman Kodak Co. is one of the largest users 
of wood alcohol and has had to depend on the outside 
market, it has decided to manufacture its own supply. 
Engineers and officials of the company are said to be 
now considering the advisibility of enlarging the plant 
tq manufacture other chemicals used in photography. 
The price paid for this property by the Eastman inter¬ 
est is not stated, but it is understood to be about 
$ 1 , 000 , 000 . 

The Immense potential possibilities of the South as 
a source of power, raw materials and plant sites have 
only recently begun to be appreciated. As an instance 
of the effect of establishing a large industry in the 
South it might be stated that the town of Kingsport, 
which in 1910 had a total population of 200, now boasts 
of over 10,000 inhabitants. If more industrites could 
be interested in the possibilities of the South, a great 
deal could be done to develop its natural resources. 
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Federal Trade Commission Hearings at San 
Francisco in Minerals Separation Case 

IJoarinjTs for the purpose of obtainitig further 
testimony in this csfse*ivere conducted in San Francisco 
July 6 to 10. 1920. These were a continuation of the 
hearings begun in Ne\l York on April 7 and were to be 
continued in Salt Lake (Mty, Utah, July 13 to 17, and 
in Denver, Col., July 19 to 24. The charges against 
Minerals Separation and other respondents are the 
suppression of competition by oppressive license agree¬ 
ments and falsely claiming exclusive rights in e^fcess 
of actual rights in respect to apparatus and processes 
used in the separation and concentration of esre. They 
are also charged with discriminating between different 
users of their apparatus and processes. 

E. H. Nutter, chief engineer, and Messrs. Quigley 
and Roberts, of the San Francisco engineering office of 
the Minerals Separation North American Corporation, 
were interrogated regarding the methods used in obtain¬ 
ing lists of companies which were probable or possible 
infringers of the M. S. process, together with the uses 
made of these lists and the attitude and action of the 
field representatives toward infringers. The testimony 
brought out the fact that no methods which could be 
considered as threatening or oppressive weVe in use by 
the employees or had been in use during the period 
covered by the indictment. Instruction had been 
explicit to field representatives to state their connection 
with Minerals Separation and the object of •the intended 
visit to the plant of a probable infringer, also that the 
field men should got permission from the official in 
charge of the plant to inspect the flotation operations. 

Other witnesses expressed their opinion as to the 
terms of the license and the amount of royalty charged 
licensees. These were declared to be oppressive and 
excessive. But counsel for respondent brought out the 
fact that a profit could not be made from the material 
treated by any other process known to the witness. 

Mr. Hoover's Testimony 

The most interesting testimony was that of Theodore 
J. Hoover, now head of the department of mining and 
metallurgy of Stanford University. Mr. Hoover was 
general manager, of the Minerals Separation I^ondon 
company from September, 1906, until the end of 1910, or 
during the period in which the flotation process of 
the company was being developed. At the time of leaving 
the employ of Minerals Separation Mr. Hoover took with 
him files containing information for his guidance in the 
capacity of consulting engineer to the company. This 
office he did not fill, and as a result of ex parte pro¬ 
ceedings all documents and papers taken by Mr# Hoover 
were examined by officials of Minerals Separation Com¬ 
pany and an agreement reached upon those to be 
returned. 

According to Mr. Hoover’s testimony he entered the 
employ of Minerals Separation under a contract which 
stipulated that during or after his employment he could 
not impart to any third party any information regard¬ 
ing the flotation process. These terms were considered 
at the time to be oppessive in that they restricted his 
possible future activities. This clause in the contract 
was also the subject of discussions between Mr. Hoover 
and Mr. Ballot, president of Minerals Separation, during 
the term of Mr. Hoover’s employment with the company. 
These terms were never receded from by contract but 
are evidenced in certain letters to Mr. Ballot written by 
Hr. Hoover in which he expressed what he considered, 


to be fair terms. The Minerals Separation Company has 
not modified or released Mr. Hoover from the terms of 
the contract since he left its employ. 

Among the exhibits requested in evidence from Mr. 
Hoover was a manuscript written by H. S. Sulman and 
H. I{. Picard, consulting engineers and two of the 
inventors of the Minerals Separation flotation process, 
on the theory of flotation. This manuscript was among 
the papers which were inspected by the Minerals Separa¬ 
tion officials, but was not discussed in particular at the 
time of the legal proceedings nor was its return 
rrihntioned subsequent thereto. 

• I 

Considers Company’s Claims Excessive and 
Fraudulent 

In August, 1919, Mr. Hoover entered the employ of 
the*Miami Copper Co. as consulting engineer. As a 
result of the knowledge gained through investigation of 
the evidence afforded in the Miami case, Mr. Hoover 
became convinced that the claims made by , Minerals 
Separation for its process were so far in excess of the 
claims made by certain of the inventors of the process 
as set forth in their treatise as to ’'constitute an 
attempt to perpetrate a fraud upon the court.” Mr. 
Hoover resigned his position with the Miami Copper 
Co., and after consulting legal opinion and obtaining 
advice from brother engineers, Mr. Hoover considered 
it to be his public duty to offer the manuscript in 
evidence. This manuscript was the same one that was 
submitted in evidence in the flotation litigation between 
Minerals Separation and the Miami Copper Co., upon 
which we conunented editorially in our June 30 issue. 

T. A. Rickard, editor of the Mining and ScieMtific 
Press, testified that the effect upon the mining industry 
which resulted from the company's policy of prevent¬ 
ing the jiublication of information regarding the flota¬ 
tion^ process was to retard development both of the 
indu.stry as a whole and the process in particular. 


Shortage of Anhydrous Ammonia 

A serious shortage*of anhydrous ammonia, which may 
occasion great losses of foodstuffs which must be placed 
in cold storage during the summer, is reported by the 
Bureau of Markets of the Department of Agriculture. 
There is no shortage of raw materials. The scarcity 
of the finished product is attributed to a number of 
reasons. 

During the war large quantities of ammonia were 
sent to f'rance in drums. The priorities which have 
existed on ocean freights have precluded the return 
of these drums. For a long time manufacturers with¬ 
held orders for new drums, expecting from week to week 
that arrangements would be made for the return of the 
drums in France. Finally when nothing definite could 
be learned as to when the drums could be returned, 
orders were placed for new drums. This was about 
the time of the steel strike and a long delay resulted 
fiefore delivery could be made. The drums had no 
more than begun to arrive when the coal strike cut 
down the output of byproducts from the coke ovens. 
The next difficulty to arise was the switchmeft’s strike 
which has retarded deliveries so as to round out an un¬ 
usual combination of difficulties which accounts for the 
fact that there are no reserve stocks of ammonia. 

The Bureau of Markets is taking steps to acquaint 
all users of ammonia with the situation and will urge 
them to do all possible to prevent waste and to make 
efficient use of the supplies which they have on hand. 
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Convention of the American Electroplaters’ Society 

The large attendance at the convention of the Amer¬ 
ican Electroplaters’ Society, held in Rochester, N. Y., 
July 1 to 3, 1920, and the willingness of the platers and 
chemists present to discuss their problems and to im¬ 
part information, augur well for the future of the 
American Electroplaters” Society, of which this is only 
the eighth annusd convention. The noticeable 'dearth 
of technical papers may be accoynted for in part by 
the unsettled business and labor conditions which have 
no doubt prevented many platers from trying out new or 
improved methods or of perfecting them to the point 
for publication. In future conventions such papers prob¬ 
ably will be more numerous; in fact they must be, if 
the society is to progress. To this cnd^he manufac¬ 
turer should encourage and assist his plater to develop 
and apply new methods and thus avoid stagnation. In 
those plants where both chemists and platers ar^ em¬ 
ployed, they should work together in a spirit of co¬ 
operation, to improve processes and to secure more 
exact knowledge of existing methods. If for example 
in each of twenty-five such plants, definite data upon 
some phase of plating were secured each year, there 
^would be no dearth of papers for future conventions, 
and a mass of reliable information would soon be accu¬ 
mulated. 

Use op Hydrofluoric Acid in Nickel-Plating 
Solutions 

The subject which received most consideration in the 
technical sessions was the use of hydrofluoric acid in 
nickel-plating solutions. This substance has been used 
so successfully by K. G. IjOvering of Detroit that he 
has christened it the *”magic fluid.” A preliminary 
report from the Bureau of Standards described the 
results of experiments upon the application of hydro¬ 
fluoric acid in nickel baths used for theelectrolytic 
production of printing plates in the new plant of the 
Bureau of Engraving and Printing. 

This paper was discussed at len^h by Messrs. Lover¬ 
ing, Allen, Woodmansee, Herrick, Madsen, Hogaboom, 
Slattery and others. From the paper and its discus- 
sicfn it seems to be clearly established that nickel can 
be deposited from solutions containing hydrofluoric acid 
(or ultimately nickel fluoride or fluoborate) more rapidly 
than from the ordinary solutions. These deposits are 
brighter and have a finer structure and higher tensile 
strength, and are harder but less ductile than deposits 
produced in the customary baths. The fluoride de¬ 
posits are therefore more difficult to buff, but for the 
same reason they show greater resistance to abrasion. 
Such deposits are likely to be especially valuable in 
electroplating, or for the nickel plating of objects sub¬ 
ject to abrasion in service. The whole subject is greatly 
in need of more exhaustive investigation, and the chief 
value of this discussion was to emphasize the great 
possibilities involved in the study of even such well- 
known baths as are used in nickel plating. 

Other Papers—Plants Visited j 

Other papers discussed in the meetings were: 

“Anode Hooks,” by H. F. Sperry. 

“Nickel Plating on Zinc and Die Castings.” 

“Sanitation in Plating Rooms,” by G. Wilson. 

“Ball Bumishings,” by R. Hazucha. 

^’Oxidizing (i.e., coloring) Alpmlnuni,” by F. J. 
Hanlon. 

Among the plating plants visited were* those of the 


Eastman Kodak Co., the Taylor Instrument Co., the 
Bausch & Lomb Optical Co., the Northeast Electric Co..^ 
the Van Bergh Silver Plating Co. and the General Rail¬ 
way Signal Co. These manufacturers are to be con¬ 
gratulated upon thdir broad-mindedness in permitting 
such inspection, thus advancingithe educational aims of 
the Electroplaters* Society. 

Broadening of MembeLihip Discussed 

The moat important business before the convention 
was the question of admitting assistant foreman platers 
to associate membership in the society. At 'present 
ackive membership is restricted to actual foreman 
platers; associate membership is restricted to persons 
who were formerly foreman platers but are now sales¬ 
men for plating supply houses, and to chemists or metal¬ 
lurgists interested in electroplating. After lengthy dis¬ 
cussion, the amendment to admit assistant foremen as 
associate members was referred to a referendum \ ote of 
the society. The decision upon this question will be 
of great importance, not alone to the electroplaters, but 
also to the chemists and manufacturers, since the future 
progress of the whole electroplating industry depends 
upon an intelligent and sympathetic education of those 
younger men, who iiirill in time become the actual fore¬ 
men and superintendents. 

Co-opEkATioN IN Standardization Agreed Upon 

The society accepted an invitation from the Metal Fin¬ 
ishers Equipment Association to co-operate with it in 
the standardization of materials and supplies used in 
electroplating. Clear definitions of terms and materials 
in somb cases (with tentative specifications of purity or 
quUity) will be valuable alike to the electroplaters and 
their employers, and will enable purchasing agents to 
secure •on the open market supplies of adequate and 
uniform quality, and will permit chemists connected 
with plating plants to conduct more intelligent control, 
work than when supplies arc purchased with no defini¬ 
tions or specifications. The committee on research And 
standardization, to which this matter was referred, can 
render great service through such co-operation. 

Aid for Research Work 

To the same committee was referred the matter of 
securing, for manufacturers interested in plating, finan¬ 
cial support for research work, to augment the limited 
funds now available for such work at the Bureau of 
Standards. In this discussion it was emphasized that 
such support should be viewed by each manufacturer, 
not as a contribution, but as an investment, certain to 
yield results of value to him as well as to the whole 
plating industry. 

Social Features 

The entertainment and social features of the conven¬ 
tion were very successful and enjoyable. In thus sup¬ 
plementing the business and technical sessions by social 
gatherings, the delegates and guests not only were enter¬ 
tained, but were also afforded that opportunity for 
acquaintance and for intimate discussion of their daily 
problems which is after all one of the chief advantages 
of a convention, especially for a society which is still 
almost in its infancy, but showing a healthy growth. 
Ten years ago such a gathering would have been un¬ 
heard of in the plating industry. With the spirit shown 
at this iqeeting, there is no question of the still greater 
growth and development in the next decade. 
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Fertilizer Manufacturers Seek Government Aid 

* to Relieve Car Shortage 

Strong rcprescntatioiiH have been made to the Inter¬ 
state Commerce Commission and to the committee on 
car service of the American Railway Association in an 
effort to secure more cars for the fertilizer industry. 
Between now and the middle of September, 40,000 car¬ 
loads of mixed fertilizer should be distributed. In ad¬ 
dition 25,000 carloads of fertilizer raw materials must 
be moved in the near future. It was pointed out that 
fertilizers were given the benefit of priorities during 
the war, and that the need for their use is greater now 
than then. 

As a result of persistent efforts farmers have been 
induced to place their fertilizer orders early this year. 
This was done with the idea of lowering the peaks in 
the distribution of fertilizer. The plan worked out 
more successfully than had been anticipated, • but the 
distribution cannot be carried on in the required volume, 
as cars cannot be obtained in sufficient number to take 
care of the transportation. 

Due to inability to secure phosphate rock many acid 
plants have been forced to close, the committee on car 
service was told. Practically every plant in the coun¬ 
try is receiving its supplies in a hand-to-mouth man¬ 
ner. Not less than 250 cars daily are required, to handle 
the necessary phosphate rock from Florida. About 50 
per cent of the cars needed are being furnished at pres¬ 
ent. The .same is true of the car supply on th^ Louis¬ 
ville & Nashville, over which most of the •Tennessee 
phosphate rock reaches fertilizer plants. 

The committee which came to Washington to {ake up 
the matter of car supply was composed of Spencer L. 
Carter, Virginia-Carolina Chemical Co.; DeWitt Brown, 
Armour Fertilizer Works; Robert B. Allen, Smith Agri¬ 
cultural Chemical Co.; T. A. Bosley, Virginia-Carolina 

• Chemical Co.; A. S. Key, Federal Chemical Co.; H. 
Braunlich, American Agricultural Chemical Co.; J. W. 
Hoyt, International Agricultural Corp.; I). A. Dashicll, 

F. S. Royster Guano Co.; Douglass Ober, G. Ober & 
Sons; A. D. Whitamore, American Cyanamid Co.; Frank 

G. Moore, Davison Chemical Co.; J. W. White, Interna¬ 
tional Agricultural C.orp. 

The committee was accompanied by representatives of 
the Bureau of Soils. 


Industrial Research Tiaboratories in America 

A bulletin just issued by the National Research Coun¬ 
cil li.sts more than 300 laboratories maintained by indus¬ 
trial concerns in America, in which fundamental scien¬ 
tific Research is carried on. The bulletin gives a brief 
account of the personnel, special equipment and par¬ 
ticular kind of research carried on in each of the labora¬ 
tories listed. 

Industrial research laboratories have increased not¬ 
ably in number and activity, both in America and Great 
Britain, since the beginning of the war, because of the 
lesson vividly taught by the war emergency. It was 
only by a swift development of scientific processes that 
the Allies and America were able to put themselves in 
a position first to withstand and then to win a victory 
over Germany’s science-backed armies and submarines. 
And it is only by a similar and further development 
that America and the Allies can win over Germany in 
the economic war-after-the-war, now being silbntiy but 
vigorously waged. 


Cellulose Section, A. C. S., Considered 

Under the able guidance of Jasper E. Crane, a Cel¬ 
lulose Symposium was organized as a part of the pro¬ 
gram of the Division of the American Chemical Society 
last April. One of the objects of this symposium was 
to ascertain whether a Cellulose Section, if formed, 
would .secure the interest and support of a sufficiently 
large number of chemists. The object of such a section 
would be to promote intercourse and co-operation 
among the chemists in the various cellulose industries. 
This group constitutes one of the largest and most 
imgoftant of American industries; all branches of it 
are intimately concerned in the problems of cellulose, 
and it seems highly desirable to promote technical 
activity in tfiis country along these lines. The pro¬ 
posed section would serve as a clearing house for 
< paper/) and. information on cellulose technology, and 
should also play an important part in promoting re¬ 
search on the chemistry of cellulose. 

The symposium at St. Louis was distinctly successful. 
The interest shown was so great that it was voted to 
hold a .second Cellulose Symposium under the auspices 
of the Industrial Section at the Chicago meeting during 
the week of Sept. 6. At this time the advisability oF 
forming a permanent Cellulose Section will be con¬ 
sidered. An interesting program is being arranged, 
and a large attendance of those interested in cellulose 
is anticipated. 

Titles of papers or suggestions for the symposium 
should be sent to G. J. hls.selen, Jr., 30 Charles River 
Road, Cambridge, 39, Mass. 


Foundrymen’s Exhibit Grows 

The growing appreciation of the important work that 
the American Foundrymen’s Association is doing mani¬ 
fests itself in the increased demand for exhibition space 
at the Convention and P]xhibit to be held at Columbus, 
Ohio, 6ct. 4 to 8. Already 51,000 sq.ft, of exhibition 
space has been contracted for, with 85 per cent of last 
year’s exhibitors to be heard from. 

A number of new exhibitors will be on hand this year, 
especially in the general shop equipment and machine 
tool lines, as there is a growing appreciation of the 
extraordinary purchasing power represented in the A. 
V. A. attendance, a^ide from strictly foundry require¬ 
ments. Thi.s is due to the fact that many of the men 
interested in the foundry meetings also operate ma¬ 
chine shops. 

A striking feature of these annual shows is the large 
percentage of oporating exhibits demonstrating the 
equipment by duplicating actual working conditions. 
Last year more than 50 per cent of the 208 exhibitors 
used power, 170 motors being in operation and 31 
exhibitors using compressed air for demonstrating 
purposes. _ 

Golden Mine Experiment Station Moves to 
^ Reno, Nev. * 

1'he Secretary of the Interior has approved the trans¬ 
fer of the Golden Mine Experiment Station to Reno, 
Nev. The station in the future will be known as the 
Rare and Precious Metal Station and will be conducted 
in co-operation with the University of Nevada, which 
will construct a building especially designed for the 
use of the station. * The building is to cost at least 
$30,000. Dr. S. C. Lind will continue in charge of the 
station at its new location. 
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Personal 

F. T. Agthe has resigned as plant engineer of thp 
Missouri mills of the Atlas Portland Cement Co., Hannibal, 
Mo., to Join the staff of the Hardinge Co.sat York, Pa. 

Dr. Scott E. W. Bedford of the University of Chicago 
spoke before the Chicago Chemists’^Club recently on the 
organization of the Army educational system. • 

Dr. W. D. Collins, formerly in charge of the analytical 
reagents laboratory of the Bureau of Chemistry, is now 
in charge of the U. S. Geoiogical Survey, Quality cl Water 
Division, succeeding ft. B. Dole. Dr. Collins will continue 
as chairman of the American Chemical Society committee 
on standardized reagents and apparatus. , 

Dr. F. G. Cottrell, director of the Bureau of Mines, has 
been designated to succeed Van H. Manning as a member 
of the interdepartmental defen.se board of the Council of 
National Defense. 

Dr. P. M. Girsy, formerly of the dyestuff research depart¬ 
ment, Grasselli Chemical Co., is now in charge of the betu- 
.aphthol control laboratory of the Calco Chemical Co., 
.3ound Brook, N. J. 

Elmer Alijqn Holbrook has assumed the position of 
assistant director of the Bureau of Mines, succeeding Dr. 
Cottrell, who is now director of the bureau. Mr. Holbrook 
entered the bureau in 1917 as supervising mining engineer 
at the Urbana station, during the first half of 1919 was 
made acting chief engineer and in July, 1919, was made 
superintendent of the Pittsburgh Experiment Station, where 
he was until culled to Washington, July 1, 1920. 

Dr. Lynn Harold Hodgh has resigned from the presi¬ 
dency of Northwestern University, Evanston, Ill., on 
account of ill health. 

M. O. Leighton and Major C. T. Chbnery, members of 
the American Society of Civil Engineers, and A. C* Oli- 
PHANT, associate member of the American Society of 
Mechanical Engineers and the American Institute of 
Electric Engineers, have formed a copartnership under the 
name of M. O. Leighton A Co., with offices at 700 Tenth 
St., Washington, D. r,., for the purpose of engaging in 
genera] engineering practice and industfial representation 
before the Federal departments. Mr. Leighton and Major 
Chenery will continue for the time being as chairman and 
secretary of the National Public Works Department Asso¬ 
ciation, whHe Mr. Leighton and Mr. Oliphant will continue 
service in the Washington office of Engineering Council 
pending the displacement of that body by the Federated 
American Engineering Societies. 

H. C. Miiajsr, formerly superintendent of the Round Val¬ 
ley Tungsten Co. of California, is now petroleum production 
engineer with the Standard Oil Co. at Taft, Cal. 

Clive Seymour Newcomb, metallurgical engineer, has 
resigned his position with the Dorr Co. to become consult¬ 
ing engineer with the Mutual Chemical Co. of America 
and the Phosphate Mining Co. His address is 55 John St., 
New York City. 

G. Arncliffe Percival, chief chemist, The Edison Swan 
Electric Co., Ltd., Ponders End, Middlesex, England, has 
returned to England after spending several weeks visiting 
chemical industries of the Eastern United States. 

J. Leonard Replogu:, president of the Rcplogle Steel Co., 
sailed for England on July 1. 

Guy C. Riddell, consulting metallurgist, formerly in 
charge of metallurgical and mining problems for the U. S. 
Tariff Commission, is now secretary and consulting engi¬ 
neer of the Wah Chang Trading Corp., 233 Broadway, New 
‘ York City. 

G. C. Spencer has succeeded W. D. Collins, in charge o£ 
the analytical reagents laboratory of the Bureau of Chem¬ 
istry, Washington, D. C. 


Bureau of Mines Strengthens Its Chemistry 
Department 

The chemical side of 'the investigations being con¬ 
ducted at a number of the Bureau of. Mines experiment 
stations is to be greatly strengthened. The personnel 
at the stations has been arranged as to make this 
possible, with O. C. Ralston at Seattle, L. H. Duschak 
«at Berkeley, C. M. Bouton at Salt Lake City, Dr. 
Thoma.s B. Hine at Tucson and Dr. S. C. Lind at Reno. 

Qment Mmket Beports 

< » I L, .. 

’ , The Iron and Steel Market 

Pittsburgh, July la, 

Shipping conditions ut the blnst furnaces and steel mills 
have been still poorer in the past week, due to car shortage, 
the increase in' which is generally attributed to the opera^ 
lion of order No. 7 of the Inteivtate Commerce Commission 
according to priority to the coal mines. A large steel 
interest reports its shipment during the first twelve days 
of this month less than in the same period of June by an 
amount equal to about 20 per cent of its productive capacity, 
but such an expedience is probably unusual. A roughT guess 
would be that shipments are at about two-thirds of pro- 
dui'tion, assuming that all the steel made is carried through 
to finished form according to customers' specifications, the 
fact being that the amount of steel held in unfinished or 
semi-fini.shed form is increasing. 

The iron and steel interests have objected to order No. 
7, not so muah ’to the essence of the order as to the terms 
by which it has been interpreted, us the average railroad 
has interpreted the term “coal car" in the present circum¬ 
stances to include all flat-bottom gondolas measuring more 
than 30 in. high inside. Partly no iloubt on account of the 
rcpre.sentation.s of the ii'on and steel industry, the Inter¬ 
state Commerce Commission, while extending the order for 
another thirty days, from July 21, modifies the terms 
whereby coal ears shall include only those gondolas that 
are 36 in. or more inside measurement. The indastry is 
of opinion that the difference means a very considerable 
number of cars, and a corresponding increase in car sup¬ 
plies is to be expected. 

Among the representations before the commission there 
was a statement that in four districts, not including the 
East or the Chicago district, there was an accumulation 
of steel awaiting shipment amounting to 1,416,727 tons. 
Including the districts not taken into the reckoning, and 
allowing also for steel accumulated, for convenience, in 
unfinished or semi-finished form, the total of the steel 
accumulations seems likely to be in the neighborhood of 
2,500,000 tons. In this report of a fortnight ago estimates 
were mentioned ranging from 2,000,000 to 3,000,000 lon.s. 

FlNIBlllNG DF.PARTMENTS CLOSED 

The tendency is stronger to close finishing departments 
and accumulate steel in ingot or semi-finished form. There 
is little if any voluntary curtailment of steel ingot or of 
pig-iron production. At one large plant approximately half 
the finishing mills are closexi at a time, but work is alter¬ 
nated, week about, so us to give all the men some employ¬ 
ment. At another large plant there is the exceptional case 
'of practically all finishing departments being closed since 
the first of the month, to resume next week, while the pro¬ 
duction of pig iron and steel ha.s continued. 

. In the case of finished steel there is the double difficulty 
that storage facilities are already taxed, and that steel 
made to customers' specifications may prove quite unac¬ 
ceptable at the late date at which the steel will be shipped. 
When that time will be no one ventures to predict, since 
shipments are stijl below production and the beginning has 
not yet been made in rdearing off the accumulations. 

The Steel Corporation's increase of 33,351 tons in unfilled 
obligations in June is small compared with the average 
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of 550,000 tons a month increase of twelve months preced- 
in^f but on the other hand it is remarkable that there should 
have been any increase when the steel market was so dull. 
The independents as a Vvhole did .not boom nearly as much 
as they produced,,nor '.von as much as they shipped. Month 
by month the dispafity in order books between the Steel 
Corporation and the independents has increased, on account 
of the divergence iif prices quoted. In actual orders the 
independents probably do not have on books a tonna^o equal 
to more than two or three months additional of produc¬ 
tion, though they have made various arrangements with 
customers to supply them for later periods on the basis 
of '‘price ruling at date of shipment.” The Steel Corpora¬ 
tion, on the other hand, had 10,978,817 tons of *\infilled ^ 
obligations July 1, this of course including something like 
three-quarters of a million tons of steel produced but not 
shipped and therefore not invoiced. The corporation's out¬ 
put at 90 per cent of capacity up to April 1, 1921, would 
be about this same tonnage. 

Steel Prices Practically Stationary 

The stocks of steel made to customers’ specifications but 
not shipped are perhaps the best preventive possible of 
price cutting.- At any rate, the large independents show 
no dispositioh to reduce prices. On bars, shapes and plates 
their prices arc, respectively, 3c., 3.10c. and 3.25@>3.50c., 
as they have been for months past. There has been the 
still higher market, made by smaller mills for prompt 
shipment, and this market continues to trend downward. 
In plates there is approximately a parity 'between prompt 
shipment and any shipment the independents can make. 
The Steel Corporation’s prices for the three products 
remain at 2.36c., 2.45c. r.nd 2.65c., respectively. 

Pig Iron Advancing « 

With pig iron accumulating at the furnaces on account 
of lack of shipping facilities, with deliveries very scant and 
prices for early deliveries advancing, the pig-irop market 
appears to be riding for a fall, but it is a market that has 
furnished surprises before. Both bes.semcr and basic have 
sold in the past week at $46, valley basis, ahi advance of 
$1 a ton over the previously quoted market. Foundry iron 
remains nominally at $45,> valley, but may easily show an 
advance if any prompt demand of consequence develops. 

While pig iron is high relative to steel and shows a 
greater spread over its pre-war average than do commod¬ 
ities in general, the price must be considered low when 
Connellsville furnace coke is bringing $18 per net ton at 
ovens for spot or prompt shipment. Why furnaces are 
willing to pay such a price, even on the very limited ton¬ 
nages they buy, is not explained, and every week it is re¬ 
ported that the furnaces will no longer patronize the 
market. 

Shipments of Lake Superior iron ore down the lakes in 
June amounted to 9,23.3,566 tons, a fair showing for the 
month, but on account of the backset in April and May the 
season total to July 1 is only 16,440,505 tons, against 16,- 
008,419 tons in the same period in 1919, whereas a large 
increase is desired on account of the heavier operation of 
blast furnaces this year. There is, however, no danger of 
an actual shortage of ore, and once more the expressed 
fear of a shortage is scon to be groundless. 

The Chemical and Allied Industrial Markets 

New York, JtiJy 16, 19^20, 

The break and sudden decline in prices, frequently pre¬ 
dicted to occur in other markets, has hit the crude rubber^ 
trade and stopped all business. A member of the trade 
recently returned from Akron on a tour of inspection in 
company with a man representing English interests re¬ 
ports that matters are in the worst possible condition and 
that aher having seen numerous tire manufacturers he is 
convinced that there will be no activity until late fall and 
possibly not until next year. 

' The present situation is directly traceable to several 
^ causes, viz., the enormous quantities of war surplus material 
in the Indian market brought about a reversal of form, to 
the extent that the spot market was quoted below future 


delivery. This being an unhealthy condition, buying in¬ 
terests realized that a drop was bound to come and held 
of£ waiting for a dcclino. Tire manufacturers by the vast 
expansion and additions to their plants had given promise 
of increasing their output about 10,000 tires a day each, 
which would necessitate a consider^ly larger amount of 
rubber. These plans, however, were abandoned when auto¬ 
mobile manufacturers caRcelled their rubber contracts be¬ 
cause of inability to deliver automobiles by freight. 

These conditions^ are verified by a report of the failure 
of one of the largest and oldest firfns engaged in the crude 
rubber trade. This concern has on its books Para, upriver, 
bought at 55c., and some idea of the amount of money in¬ 
volved can be gained by comparing that price with current 
quotation of 35c., which it is not beyond reason would be 
shaded to 32c. on a large order. 

General Chemicals 

There has been no change in the position of the chemical 
fiiarket during the current week, buying interests still 
holding off for lower prices. Despite the lax demand, sup¬ 
plies have not appreciably increased and although there 
have been some drops, noticeably on acetic acid, glacial, 
which is being generally quoted at $14.50@$15.60 per cwt., 
a quotation on a 5-ton lot as low as $13.50 per cwt. has 
been heard. The market has preserved a tone of firmness 
in the main. Some other items that have changed during 
the period are tannic, tcch., now listed at 60@70c. per lb. 
on car lots, and ammonium carbonate, powder, which has 
come up from 17ic. to 18c. per lb. The demand for copperas 
that has been so strenuous lately seems to have fallen off 
slightly and as a result stocks are somewhat improved, but 
sales ranging as high as $3.50 per cwt. are still being placed. 
Both sodium and potassium chlorate have been advanced by 
producers and the new levels arc 11 @ 12c. per lb. for the 
former and 15@17c. for the latter, while sodium bichromate 
changed in the other direction, with the low mark at 24c., 
against 26ic. of the previous week. The pressure of in¬ 
creased demand has forced calcium chloride, fused lump, 
up slightly, and it is now difficult to obtain this material 
at less than $25 per ton, while the average price seems to 
be abopt $30; in sympathy with this the granulated grade 
also rose, with 3@3ic. per lb. the prevailing quotation at 
present. Spot supplies of aluminum sulphate are giving 
way under the heavy baying pressure, with 5ic. per lb. for 
commercial and 6ic. for iron-free grade being asked for 
material in second hands. Producers are behind in their 
contracts and are consequently unable to take any new 
business. 

Coai«-Tar Products 

The recent 5c. flat rise on crude bases put intp effect by 
producers seefhs to have had the effect of strengthening 
the market: The improvement in the money situation has 
also helped in this matter, and although there has been no 
general increase, nevertheless the downward tendency 
noticed on several items lor the past two weeks has stopped. 
Naphtha, flake, is still unobtainable at a reasonable figure, 
but for those who must have this material it can be obtained 
on the spot market at 20c. per lb. One large producer is 
still delivering on contracts written at 9c., and upon arrival 
it immediately goes into second hands, probably changing 
three or four times before reaching ultimate consumer. 
Alpha iiaphthylamine is somewhat easier and it is possible 
to locate material at 53c. and lower, while aniline oil and 
Halls are firmer, although there has been no change in price. 

Naval Stores 

The present volume of business, which vastly improved 
over the last month, would be still greater if the matter 
of delivery from the South could be adjusted. The low 
scale of prices on rosins prevailing at present is due to the 
arrival in the primary market of the new crop, which for 
the present has relieved the pressure in this market. As 
can be seen from the table, there is slight increase over 
last week’s prices and the listed prices are those which are 
expected to be in effect for some time. Turpsntiks came up 
slightly during the week and is now quoted kt $1.68 per 
gal., against $1.49 of the previous period. ^ 
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The Baltimore Market 

Baltimore, Jvly 1920. 

There is still considerable doubt In the minds of fertilizer 
manufacturers as to whether they will be able to secure 
sufficient labor and cars to fill their orders, and the situation 
durinic the next few months will be a question of production 
rather than of selling. This applies particularly to acid phos¬ 
phate, and the dry mixers who have not yet covered for their 
wants will doubtless experience difiicplty in inducing pro¬ 
ducers to take on further commitments for car shipments. 

Add Phoaphute. The market remains very strong, and 
the various producers are still more closely sold up than 
they have been for some time past. It is next to impossibly 
to place orders for car shipments for any important ton¬ 
nage, and on account cf the labor situation none of the 
producers is disposed to take on business for Shipment in 
buyers’ bags either for July, August or September, as it is 
doubtful whether they will be able to secure either suffi-. 
cient cars or labor to fill orders from their regular cus¬ 
tomers. The nominal quotation for 16 per cent grade in 
bulk remains at $20 per ton f.o.b. cars, with run of pile 
testing 17 to 18 per cent being quoted for water shipment 
at $19 per tbn, basis IG per cent A.P.A. However, there 
is very^ little buying interest manifested by such buyers 
as are in position to take delivery by water. The market 
seems stationary at present level, and producers are more 
concerned in securing crude materials and filling orders 
now on their books than in market fluctuations. 

Tankage, While the Chicago market remains firm at 
prevailing levels of $7.76 and 10c. f.o.b. Chicago, with ap¬ 
parently no anxious sellers, there has been a slight easing 
up in the nearby Eastern markets, where producers are 
not in position to carry large stocks, and some sales have 
been made during the past week as low as $8 per unit of 
ammonia and 10c. per unit of B.P.L., basis c.a.f. Baltimore, 
which is considered somewhat below the general market, 
and any important inquiries would doubtless have the effect 
of driving prices up to $8.15@$8.25 and 10c. Baltimore. 

Nitrate of Soda, While little buying interest is being 
manifested, the market remains firm, with prices for sum¬ 
mer and fall deliveries ranging from $3.86 to $4, depending 
upon tonnage and deliveries, and January-April‘'shipments 
nominally quoted at $4.10@$4.15. In view of the fac^ that 
the production of sulphate of ammonia, on account of the 
coal situation, is not up to expectations, some of the manu¬ 
facturers are inclined to show interest iit nitrate. 

Pot^h, Up to the present time the new schedule on the 
Alsatian product for delivery over the balance of this year 
has not been announced, and in the absence of this manu¬ 
facturers are showing little interest in the German product, 
oh which prices were fixed some weeks ago. There is con¬ 
siderable speculation as to whether there will be any dif¬ 
ference between the Alsatian and German products, al¬ 
though it is generally cor.ceded that higher prices will rule 
than prevailed last' season. There is very little demand 
for spot potash, and muriate is being firmly held at $2.66 
per unit, with very small stocks of either kainit or manure 
salt. There is a vessel due late this month from which 
muriate is obtainable at $2.60@$2.G0, kainit at $2.25@$2.35, 
and manure salt at $2.15@$2.26. For August-September 
arrival these prices could be shaded about 5 per cent. 

Fish Scrap. The prevailing prices on this article have 
proved so attractive and so much higher than the fish 
factories have realized for their product for some years 
past that quite a number of contracts have been booked, 
subject to catch and “if made,” thus assuring producers 
of at least $7.60 and 10c. for the dry scrap, f.o.b. their 
factories. Fish scrap on this basis figures lower than other 
animal ammoniates. 

Bone Meal, The market is practically bare of both raw 
and steamed bone meal, but such small stocks of S and 60 
per cent as are obtainable are being held as high as $64 
per ton, in buyers’ bags, f.o.b. Baltimore, and even at this 
price there is only a limited tonnage offered. While the 
demand for 4]r and 46 per cent raw bone meal is light, re¬ 
sale lots are offering at $68 per ton, packed in second hand 
bags, f.o.b. Baltimore, but cm account of price being so high 
buyers are going very eautiously in their purchases. 
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AtnylacftiUi'.*. . 

gal. 

,.— 


5 00 


Amyliicctiitc (e«*h . 

gni. 

.... -. 


4.75 - 

’ 5 . 25 ’ 

Arneiiic, nxidi*, liiiupa (white uracnic).... 

. Ib. 

. 151 - 

.16 


. 17 

Arsenic, Hul|iliide, powilcred (red arsenic) 

...Ib. 

.20 - 

.21 

.22 - 

.23 

Iliiritim I'hloiide. . 

tonlSO 00-160 00 

. - 


Harmiii dioxide (peroxiilc). 

. lb. 

.21 - 

.23 

.24 - 

■:25 

Hniiiim niirnte . 

.. 111 . 

. 091 - 

.11 

.11 - 

. 12 » 

Hnritini .>uiltiliii(e (piecip) (blniic fixe) 

. 11 ). 

. 041 - 

.05 

. 05 }- 

.06 

Hleru-Iaiu’ powder (hci* calcium liynocliliiritc).. 

. 


. 


HIup viiiiiil (Mce cimiN*rmilpliate). 


. 


.-, 








hrinii-tiinc (mm* Milplmr, mil). 




,. 


Bromine. 

..lb. 

.70 - 

.90 

1.00 - 

1.05 

Calcium iicetatc. 

. cwt. 

3.50 - 

3 55 

. -. 


Cnlcvjin r-Mrliidc. 

..lb. 

. 04 }- 

04 } 

. 04 J- 

^ .051 

Cniciiim chloride, fused, liinip. 

.toll 

25 00 -30 00 

35.00 - 

45.00 

Calcium chloride, I'niiiuhited . 

. 1 b. 

. 01 }- 

.011 

.02 - 

. 03 } 

CtilciuIII hypoi'lih u it e( blench iiiR powder). rw t. 



4.50 - 

6.50 

Ciilciuni penixide . 

. Ib. 

— 


1.50 - 

1.70 

Culi'iiim phor idinti-, looiiolnisic. 

..III. 

... . - 


.75 - 

.80 

Calcium siilphiite, pure. 

. Ib. 

. . 


.25 - 

.30 

CarlioTi fii.siilfihidc . 

. Ib. 

.08 - 

.09 

. 10 

.11 

Carbon te(r:ichloiii|i-, iltniiis. 

. Ib. 

12 - 

.13 

. 131 - 

.15 


ii>. 


"ll/. 

Kal. . 
. . . Kttl. 


I <i)lionKi*rn‘). 

('aiislir piit.'isli iM'r hydrcixitlc). 

Ciiiistir simI.'i sitrliniii liyilioxiili*). 

Chlfii'iiir, iMih, liijiiirl-ryliiiili io (1(H) lb.).lb. 

Chinn iforni .lb. 

Cnimit nxidi- . ... lb. 

CnpiMTiiH (M'Ciniii siilpli:t(i‘). ■ . 

C'lippi'r I'Htlinii.'ito, Kiri-ii prt‘fipi(ii(i>. Ib. 

CopfiiT ••y:ifiid«‘. Ib. 

Cn|i|H'l' milplifilp, ... . lb. 

Cn'iiiii nf trirtiir (sfi- pnt.-iHdinni hifnririitf)... - 

Efmniii s:il1 (scf> iiiiiLMirHiiiiii Hiilpbritr-). 

Ktlivl \ri‘(ii1<‘('nm. 85'. . ynl. 
Kthy pure (m-i'tic nlln*r *>8',' to I00''|) 

J<'riMii(iIdi-liyili', 4(1 piT •'« lit (noiiiiniil).. 

VufM'l nil, nd . 

FuhpI nil, midp (nominal) . 

Clniiber'M Hult (we MMliiiiii Hijlphutr) 

(fly erriiie. 

lorliin*. ri'Hiililinii‘d. lb. 

Iron oxiile, md. Ib. 

Iron siilpliiitc ("iippiTart).cat. 

IjPHiI Hi'etiitf. noriiiiil.lb. 

Ix'Hil iirHrtiHlr (piiptr). 1b. 

Ijrad iiitr:i(r, rryiiLulN. lb. 

Utlinrifc. lb. 

Uthiuin curboimtc. lb. 

MtiKne-Diimi cArbonntr, terhniral. lb. 

Mniniifiiuni niilpluito, l.^ S. K..^.100 lb. 

MaKDruium nulphatr, cninmen'ial.1001b. 

Nirkcl Hiili, (Inuble. lb. 

Nickel Wilt, hIdkIc .lb. 

PhoaiKcnc (ace carbonyl chloride). 

Phuaplioruf, red. Ib. 

Phoephnniii, yellow.lb. 

Potunum biohrqmate.lb. 


.09 - 
.30 - 


.27 - 
'.08 


I 3S 


lb. 


4.30 - 4.35 


.80- 1.05 


09} 

35 


.10 - 
.36 
2.00 > 


. 10 } 

.38 

2.05 


.29 ■ 
.65 - 
.09 • 


.31 

.70 

.091 


1 40 • 
I 75 
.57 • 
5.25 


.65 
6 00 


.11 - 
!i4 - 


12 

:i5 


.12- .14 

.00 - 3.55 


.26}- 
4 40 - 

03 - 
2.75 

.90 - 
151 - 
1.50 - 
.15 - 
4.00 - 
3.25 - 
.14 - 
.13 - 


.28} 

4.45 

.20 

3,50 

.16 

17 

1.00 
. 16 


.50- ;55 
140 -■'i45 


.60 • 
.35 ■ 
.46 • 


.16 
4.50 
3.60 
. 16 
14 


.65 

.37 

.47 
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Pvtamium hitartrftf«* (errant ot' Tartar)... .lb. $0.52 -|0 56 

PotaHHiiiin broiiiide, granular.lb. .80*- .83 

PntnMiiuiii carbonate, V. 8. P.lb.- . 

Potaaaium carbonate, enide.lb. ;20 - .23 

Potaiwiium chlorate, cryatula.lb. . 15 - .17 

Putaraium hydroxide (cauMtif-puiash).lb. .30*- .33 

Potumiuni ioflide.lb.-. 

Putamiuni nitrate.lb. .15- .17 

Potamium permanganate...lb. . 75 - .80 

Potaasiuiii pruBsiate, red...lb. .90 ■ 1.00 

Potamium pniBsiate, yellow.lb. .32- .36 

Potamium aiilphate (powdered).ton$225.00 -240.00 

Rochtdle salta (mo sodiunt potae. tartrate).-. 

Salaiiimoniao (nee animuiiiiiin chluridv).-. 

8a1 MfKla (me acxluim carbonate).-. 

Salt cake.ton -. 

Silver cyanide (nominal).oc.-. 

Silver nitrate (nominal).os.-. 

Si^a anh,light. 100 Ui. 

Soda ash, dense. 100 lb. . -... . 

Sodium acetate. Ih. . 081- • 09 

Sofliuni bicarbonate.100 Ib. 2.45- 2.60 

Soiliiim bichromate.lb. .24 - .271 

Sodium bisulphate (nitre enke).ton 7.00 - 7.50 

Sodium bisulphite Powered .lb. . 06 - . 06i 

Sodium borate (boraK).)b. 09 .10 

Sodium carbonate (sal sudu).100 Ib 1.50- 1.80 

Soil iurn chlorate.lb. II 12 

.Sodium cyanide, 96-98 per cent.Ib, .25 .30 

.Sodium fluoride. Ib. .18-. 

.Sodium hydroxide (caustic soda).100 lb. . . .. 

Sodium h^rMulphlte. lb. 

.Sodium molybflate. Ib. 2.50-. 

SiMliiim nitrate...100 Ib. 3.00 - 3.25 

Soilium nitrite ..} .Ib. 16 - .18 

Sodium peroxide, powdered.lb. .32- .35 

Sodium phosphate, dibasic.lb. .032- .041 

Soilhim potumiuni tartrutc (HoclielleNalte) lb. 

Sodium priissiate, yellow.lb. . 23 - .27 

Soiliunisilicate, Holulion (40 deg.).11>. .011 .01} 

Sodium silicate, solution ((lO deg).Ib. .02}- .03 

noflliinisulphate, erj’stiilH (Clniiber’HHiilt) ewt. 1.60- 1.70 
SodiiimBult}hide,or3r»ta1. Otb 62peret*nt(rfim')lb. .091- .10 

Sofliiim sulphite, eryntals .lb. .031-. 

Strontium nitrate, powdercti.lb. . 171- . 18} 

Sulphur rhloridc rod.lb. .08 - .09 

Sulphur, erude.ton 25.00 30.00 

Sulphur dioxide, liiiiiid, cyliiidem.Ib. .09 . 


lioraCarlota 

$0.57 - $0.58 
.90- .95 

.47- .50 

.26- .28 
.18- .20 
.35- .38 

3.35- 3.60 
.19- .21 

.85- .95 

1.05 -. 

.35- .40 


• . II *. 

.10011) 

1.50 • 

1.80 

1.80 - 

2.00 

. . . .Ib. 

II 

12 

.121- 

13 

...lb. 

.25 

.30 

.32 

.)5 

... Ib. 

.18-. 


.19 - 

.20 

100 Ib. 



6.50 - 

7 SO 

... lb. 



.03 

.04 

... Ib. 

2.50 -. 


3.25}-. 


lOQ Ib. 

3.00 - 

3.25 

3.75 - 

4.00 

. ...lb. 

16 - 

.18 

.19 - 

.20 

....lb. 

.32 - 

.35 

.35 - 

-.40 

. ..Ib. 

.032- 

.041 

.041- 

.05 

ilts) lb. 



.39 - 

.40 

.... lb. 

.23 

.27 

.31 - 

32 

....Ib. 

.01} 

.01} 

.02 

«2} 

. . ..Ib. 

.*92*- 

.03 

.04 - 

05 


Zinc eiiinride, gran. 

Zinc ryanide. 

Zinc dust. 

Zinc oxide, U. S. P. 


.. .11). 
.10011). . 
.10011). . 

.II). 

.lb. . 

.09 . 

.... 3 

.Ib. 

.16 - 

.18 

.lb. 

.13 - 

13} 

.lb. 

.45 - 

.49 

.lb. 

.11 - 

.12 

.. ..Ib. 

.101- 

.131 .. 

.lb. 

.031- 

.03} 


Coal-Tar Products 

NOTE --The follou iiig prices are for original packages in large ciiiiintiticB: 


Aniline oil, drums extra. 

Aniline salts. 

Anthrocine, 8(V% in drums (I(Hi Ib.). 


nensidine, sulphule. 

flenaoic acid, u.S.P. 

llensoato of soda, U.S P. 

Bensol, pure, W’Rter-white, in <lriiiiiH (100 lb.). 


Hensyl ehloride, 95-97%, refiiwil_ 

Bensyl ehlonde, terh.. 

Beta naphthol beiixnate (nominal).. 
Beta naphthol,Bubliiiied (nominal). 

Beta naphthol, tech (nondnal). 

Beta naphtliylamine, siibliineil. 

Cresol, IT. H. P., in drums (IflO lb ). . 


Creaylic arid. 50%, fi 

DirhlnrheiiBol. 

Diethylaiiiline. 

Oimethylaiiilino ... 

Dinitrnbensol. 

Dinitixx'lorbenxol... 
Dinit rnnaphthulinc., 
Dinilriiphenol. 


Dip oil, 25%^ tar acids, esr lots, in driirio 

Dlpbriiylnminc (nominal). 

Il-aeid (nominal).. . 

Met.nphi‘ii.vleni-diniiiini>. 

Monochh »rl m'IisoI. 

Monoethylaniline. 

Naphthaline iTtislu'd, in bbls. (250 ll>).. 


Naphthaline, li.alls. 

Naphthionie ueid, erude. 

Nitrobenani. 

Nitro>nnjphtlinline. 

Nitro-toluol. 

Ortho-aniidophenol. 

Ortho-diehlur-liensol. 


Drtho-nitro-toluol. 

Drtho-toluldine.'. 


Paropamiiiophenol. MCI... 


II). 

$1.40 

- 

$1.50 

II). 

1 60 

- 

1.70 

Ib. 

.53 


.55 

Ib. 

.341 

- 

.36 

II). 

.41 

— 

.45 

Ib. 

.90 

— 

1.00 

Ib. 

2.00 

— 

2.10 

Ib. 

1.35 

— 

1.40 

Ib. 

1.15 

— 

1.25 

Ib. 

.90 

— 

1.00 

Ib. 

.80 


.90 

gid. 

.35 

— 

.401 

gal. 

.33 


.381 

fb. 

.35 


.40 

II). 

.25 

— 

.35 

Ib. 

3.50 

— 

4.00 

Ib. 


— 


Ib. 

ioo 

— 

'.'88 

Ib. 

2.25 

—. 

2.40 

Ib. 

. 18 

— 

.19 

11). 

.23 


.25 

gni 

1.05 


1.15 

gfd. 

1.00 


1.05 

gnl. 

.65 

— 

.75 

Vh 

.08 

— 

. 10 

II). 

1 so 

— 

1.60 

11). 

1.35 

— 

1.45 

Ib. 

.30 


.37 

Ib. 

.32 

— 

.35 

Ib. 

.45 


.55 

Ib. 

.40 

— 

.45 

lb. 

.40 

— 

.45 

gill 

. TH 

— 

.40 

Ib. 

80 


.85 '• 

lb. 

2 25 


2.50 

Ib. 

1.23 


1.30 

Ib. 

.18 

— 

.20 

II). 

2,0it 

— 

2.40 

Ib. 


— 


Ib. 


— 

'.19 

Ib. 



.19 

Ib. 

■:75 

... 

.85 

Ib. 

.14 

— 

.19 

Ib. 

.40 

_ 

.50 

Ib. 

.18 


.25 

Ib. 

3.25 

— 

4.25 

Ih. 

.15 

— 

.20 

Ib. 

.80 

... 

1.25 

111. 

.25 

.... 

.40 

lb. 

.35 

_ 

.45 

Ib. 

2.50 


3.00 

lb. 

2.50 

— 

3.00 

lb. 

.08 

— 

.12 

Ib. 

l.•40 

— 

1.50 


Pura-nitro-toluol.Ib. 

Paraphenykmediamine.lb. 

Puratoluidine.Ib. 

Phthalic anhydride.lb. 

Phenol. U. S. P., drums (dcst ), (240 Ib.).lb. 

Pyridin.gal. 

Uesorcin, technical. Ib. 

Resorcin, pure. Ib. 

Salicylic acid, tcoh., in bbls. (110 lb.).lb. 

SaJiijylifl acid, U. 8. P.. .lb. 

Solvent naphtha, water-white, in drums, I0()gai.. *gai. ’ 
Solvent naphtha, crude, heavy, in drums, 100 gal. gal. 

Suliihanilio aold, crude. lb. 

Tuluidjiio. Ib. 

Toluidiiie, mixed. lb. 

ToluuL ill tank can. gal. 

Toluol, in druma. gal. 

Xy'-idine, druma. 100 gal. Tb. 


... Ib. 

1.70 


2.50 

... lb. 

.45 

— 

.55 

... gal. 

.35 

— 


t 

.381 

— 

.40) 

.50 


.65 

... gal. 

.37 

— 

.45 

... gal. 

.35 

— 


... gal. 

.37 


.45 

... gal. 

.23 

— 

.27 


Xylol, pure, in tank cars. 

Xylol, cuniiiicreiiiJ, ill druma, lOd 
Xylol, coinmercial, ill tank curs.. 


Waxes 

• Prices based on original paekogesin largeiiunutities. 
Beeswax, retiiicfl, dark. lb. $0. 3( 



lb. 

$0.36 

— $0.39 


Ik. 

.39 

- .40 


Ib. 

.63 

.68 


lb. 

1 00 

- 1 05 


lb. 

.85 

- .68 


Ib. 

.36 

— .37 


Ib. 

. 19 

- . 191 

no 

fb. 

.23 

.25 

lb. 

.09 

- .09) 


Ih. 

.09! 

- .10 


Ih. 

Ili 

121 


11). 

• 14) 

- .15 


11). 

. I6>. 

.17 


Ib. 

.171 

- . 18) 


Ih. 

.25 

- .26 


Ib. 

• .26 

27 

• norii 

lb. 

linnl. 

.27 

- 28 


Carnnubn, No. 1. (nominal). 

CarnauliH, No. 2, regular (nominal). 
(Tarnauba, No. 3, North Country. .. 

Japan. 

Muntan, crude. .... 


Parafline waxes, crude, scale 124> 126 iti.p. Ih. .092 — >10 

Parairme waxes, refined, 118-120 m.p. Ib. .Ill — 12} 

Parafliue waxes, refined, 128-130 III.p. Ih. . I4{ - .15 

Paraffine waxes, refined, 133-135 in.p. lb. .161 - .17 

Paraflino waxiw, refined, 135-137 iii.p. Ib. .171 — .18} 

Stearic acid, single pressed. Ih. .25 — .26 

Stearic arid, doulile pressed. Ib. • .26 - • 27 

Stcarie acvl. triple pressed. lb. .27 — 28 

NOTE—42uotatioii8 on paraffine enxrs are nominal. 

Flotation Oils 

All prices are f.o.h. New York, utiloss otherwise stated, and arc based on 
carload lots. The oils in 50-gal. bbls., grosa weight, 500 Ib. 

Pine oi1,Rteani dist., sp. gr., 0.930-0.940.gal. $1.80 

Pine oil, pure, desi. dist.gsl. 1.60 

I*ine tar oil, ref.,Bp. gr. 1.025-1.035.gul. 48 

Pine taroil.erude.sp.gr. 1.025-1.035laiikearBf.o.b.JuckBnnville,l«'In.gol. 35 

Pine tar oit,duuble ref., sp.gr. 0.965-0.990.pat .85 

Pine tnr, ref., thin, sp. gr., 1.080-1.960.gal. . ^6 

Tunientine, cniile, sp. gr., 0.900-0.970. gsl I 75 

Hardwood oil, f.o b. Mich., sp. gr , 0.960-0.990.gal. . 35 

Pinewood crco%nte, ref... .gal. 52 

c Naval Stores 

The following pricoh are f.o.b.. New York, for earloail lots. 


Tar. kiln bunitxl. hhl. (500 lb.)_ 


280 Ih. 

$12.25 

-$!6 00 

280 Ih. 

16.10 

r. 75 

280 lb. 

16 25 

- I.. 35 

28p Ih. 

P. 50 

- 16 70 

280 lb. 

15 00 


gal. 

1 58 

.— 

gul. 



gal. 


— 

200 Ih. 


-- 8.50 

hhl. 

14.50 

- 15 00 

500 lb. 

15.00 

- - 15.50 

gsl. 

.67 

— . . . 

gsl. 

.70 

- - 

gal. 

.87 

— .. . . 


Solvents 

7^76 deg., steel bbls. (85 Ih.). gal. 

70-72 deg., hteel bbls. (85 Ih.). gal. 

68-70 deg., steel bbls. (85 lb.). gal. 

V. M. ami 1*. naphtha,,Bti'ei bbls. (85 lb.). gal. 

(Trade Rubber 

Para—Ppriverfine. lb. $0,342 • 

Pprlver ooane. ib. .24 

Tpriver raucho ball. lb. .26 

Plantation—First latex erepe. Ib. .321 ' 

Uibbed smoked sheets. lb. .33 - 

Brown crepe, thin, clean. Ib. .32 ■ 

Amber crcfie No. I. lb. . 


' Oils 

vkgetamj: 

The following prices are f.o.b.. New York for oarload lota. 


Cocunnut oil, Ceylon grade, in bbls.. 


Cottonseed oil, crude (f.a.b. mill). 

Cottonseed oil, aunimer yellow. 


Linsed oil. raw, car lota (doniastie) 
Linseed oil, raw, tank cars (domestic 


... lb. 

$0.17 

— 

10.18 

... lb. 

. 19 

— 

.19) 

... Ib. 

.16 


.16) 

... lb. 

.16 


.17 

1).. lb. 

.,18 


.181 

... lb. 

.16 

— 

.164 

... lb. 

.10 


.11 

... lb. 

.18) 


.19 

... lb. 

.21 


.22 

. •. sal. 

I.IO 

— 


... gal. 

1.30 

— 


... gal. 

1.3S 

— 

..... 
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Olive oil, eommerdel . khI. 

Palm, Legos. lb. 

Palm, bright red. lb. 

Palm, Nbm. lb. 

Peanut ^ o^e, tank can (f.o.b. luili) lk>! 

Peanut oil, refined, in bble. lb. 

Rapeseed oil, refined in bble. gal. 

Rapeseed oil. blown, in bbls. gal. 

Siqra bean dl (Manehurian). In bbla. N. Y. lb 

Soya bean oil, tank cars. f.o.b.. Pacific coaat.... lb. 


Winter pressed Menhaden. gal. 

Yellow bleached Menhaden. gal. 

White bleached Menhaden. gal. 

Blown Menhaden. gal. 


II 17 — $1.18 
1.20 — 1 22 
1.23 — I 24 
I 30 — 1 32 


Miscellaneous Materials 

All f. o. b. New Ycirk riilesa Dtherw'ise Staled 

Bufylea, ground, white. f.o.b. Kings Creek, S. not ton * $2: 

naiytcB, ground, off color, f.o.b. Kings ('reck net ton 11 

Barytes, crude, B8%(u>94% ba.. Kings ('reek .. net ton ( 

Barytes, ground, white. f.o.b. Cartemville, Ca... not too 2 

Barytes, ground, off-eolor, f.o.b. CarterHvillr .. net ton I 

Barytes, rrude, 88%((f 94% ba., ('artemville_ not ton I: 

Baryte:*, floated, f.o.b. Kt. Louis ... ... net ton 2 

Barytes, rrude, min. 96% ba., Missouri. net ton I 

Blanc fixe, dry. lb. 

Blanc fixe, pulp. net ton 61 

Casein. lb 

(.'balk, domestic, extra light. lb. 

C'halk, domcatie, light. lb. 

('halk, domcatie, heavy. 1h, 

Chalk, Kngliah* extra light. lb 

Chalk, Engliah, light. Ib. 

Chalk, Engliah, dense. lb. 

('hina eJay,.(Kaolin) eriide, f.o h. mines, Ceorgia net ton 
C'hjna elay (Kaolin) washed, f.o.b. (loorgiii net ton I 

Chinn ela.y (Kaolin) powdered, f.o b. (leorgia net ton II 

C'hina elay (Kaolin) rrtidn f.o.b. Virginia points net ton I 

China elay (Kaolin) grouiiil, f.o.b. Virginia points, net ion 1: 

China clay (Kaolin), imported, lump. net ton 2 

China elay (KaoliiO, imported, powdered. notion 3< 

Feldspar, cmlo, f.o.b. Maryland and North 

Carolina pointa.^. gross ton i 

FolclHimr, crude, f.o.b. Maine. net ton I 

Feldsimr, ground, f.o.b. Maine ... net to:> 2 

Feldspar, ground, f.o.h. North Carolina. net ton I! 

Feldspai. ground, f.o.b. N. Y. State. net too |] 

Fuller'.H earth, granular, f.o.b. Fla. net ton 2! 

Fuller's earth, powdered, f.o.b. Flu. net ton II 

Fuller's earth, imported, nowdered. notion 3 

Craphite (dust polish graue 30*';.) Ashland, Ala. lb. 

Craphito (dust faeing grade 50^;) Ashland. Ala lb 
Craphite, cruetble, Bv*;, oarbon Ashland, Ala... lb. 

Craphite, crucible, 90''.' cariion Ashland, Ala... lb. 

(iraphite, crucible, 85'';, eurhoii. lb. 

(araphite, crucible, 88'';i eurboii. lb. 

Graphite, cnirible, 90"^ earbon. lb. 

Pumiee stone, imported, lump. Ib. 

Pumiee stone, domestic, lump. Ib. 

Pumiee stone, ground. Ib. 

<)iiartx (arid towi*r) fist to head, f.o.b. Baltimorn net ton 
Quarts taeid tower) li^i>2 in., f.o.h. Raltimorc... net ton 

<Kiarta (arid towcil riee, f.o.b. Baltimore. net ton 

(juartx, lump, f.o.b. North Carolina. net ton 

Shellac, orange fine . lb. 

Shellac, orange superfine. lb. 

.*-'he]lae, A. ('. garnet. Ib. 

Shellar.T.N. lb. ^ 

Soapstone. toi. ' I 

Tale, paper’mnking grades. Lo.b. Vermont. ... ton 

Tale, roofing grades, f.o.b. Vermont . ton 

Tale, rubber grades, f.o.b. Ve mont. too 

Tale, powdered. Southern, f.o.b. cars. ton 1 

Talc, imported. ton 6 

Tal'*, California Talcum Powder grade .. . ton 2 

Refractories 

Chroine brick. f.o.b. Cheater, Fa., enriots .. net tn 

Chiomo brick, 9-m. atrs. and sises. f.o.b. Baltimore . 'net to 
Fire clay briek, 1st ouality, 9-iti. shapes, f.o.)>. Pennsyl¬ 
vania, l^hio and Koiitueky works. 1,000 

Fire clay brick, Ist quality, f.o.b. St. T^ouia. 1,000 

Fire clay brick, let quality, f.o.b. New Jersey. 1,000 

Fire clay briek, 2d quality, 9-in. Bhapi>s f.o.b. Pciinsyl- 

vania, Ohio and Kentucky works. 1,000 

Magnesite brick, 9 in. straiglits, f.o.b. Baltimore .... nrt to 
Magnesita brick, 9-iii. sises and shapes larger than 9-in. 

Magnesite brick, f.o.b. Chester. net tn 

Silica brick, 9-iii. and 9-iii. sises, Chicago diatriot.. .. 1.000 

Silira briek, f .o.b. Birmingham. 1.000 

8ilira brick. f.o.b. Mt. Umon, Pa.. 1.000 

Ferro-Alloys 

An(.a.b. Work. 

Perro-earboDptitanium, 1^18%, f.o.b. Niagam 

Falla. N.y. .net ton iW 

Ferro-chrome, per lb. of Cr. contained, 6-8% 

carbon, cariots. lb. 

Ferro-ohrome. per lb. of Cr. containtid, 4-6% 

carbon, corlots. lb. 

Fnrro-mangaticae, 76-80% Mn.grosaton I9( 

Mcgeleiaen, 16-22% Mn.grosaton 7! 

Ferro-molybdenum. 50-60% Mo, per Ib. of Mo.. lb. 

Farro-iilloo^ 10-15%.grow ton 61 

Ferro-allioon, 50%.grosaton 8( 

Feiro-iiUeoii, 75%..groaatra 151 

Ferro-tungrt^ 70-00%,perlb. ofoon t oined W... lb. 1 

FeiTo-tiraiibim,i^SC^oflj.jperlb.of Uoonloni 
Ferro-vanadiuin. 30-40% perlb. of contained V.... lb. i 


net ton* 

$22 

00 


25 

00 

net ton 

18 

00 


20 

00 

not ton 

8 

00 


to 

00 

net too 

23 

00 

— 

25 

00 

net ton 

16 

00 

— 

19 06 

net ton 

12 00 




net ton 

26 

50 


28 

00 

net toll 

II 

00 

— 

M 

25 

lb. 


051 

- 


06 

net ton 

60 

00 


80 

001 

lb 


IS 

— 


18 

lb. 


05 

- 


06 

lb. 


04\ 

- 


051 

Ih. 


04 

— 


05 

lb 


05 

— 


07 

Ib. 


05 

— 


06 

lb. 


044 



05 

net ton 

9 

00 


12 

00 

net ton 

12 

00 


15 

00 

net ton 

18 

00 


22 

00 

net ton 

6 

00 

- 

12 

00 

net ion 

15 

00 

—. 

40 

00 

net ton 

25 

00 

— 

35 

OU 

net ton 

30 

00 

— 

60 

00 

gross ton 

7 

SO 


8 

00 

net ton 

7 

50 

- 

10 

00 

net too 

21 

00 


23 

00 

net ton 

17 

00 

. 

20 

00 

net ton 

17 

00 


20 

00 

net toil 

25 

00 

— 



net ton 

18 

00 

— 



net ton 

35 

00 

-- 

40 

or. 

lb. 





01 

lb 





02 

lb. 





05 

lb. 





10 

lb. 





08 

Ib. 




( 

)9i 

lb. 



— 

1 

lol 

Ib. 


64 

— 


50 

Ih. 


06 

— 



lb. 


04 

— 


07 

net ton 



— 

10 00 

net ton 



. - 

14 

00 

net ton 




17 

00 

net ton 

' 5 ' 

06 


7 

50 

lb. 

1 

40 




Ib. 

1 

50 




Ib. 

1 

05 


1 

15 

lb. ^ 

I 

20 

—. 

1 

30 

toi. 

IS. 

00 

— 

25. 

00 

ton 

9 

50 

— 

14 

00 

ton 

8 

00 

— 

9 

00 

ton 

9 

00 


!5 

00 

ton 

12.00 


15 

00 

ton 

60 00 


70 

00 

ton 

20 

00 


35 

00 


Ores and Semi-finished Products 

All f.o.b. Mines, Utileiia Otherwine Stated 


Chr^e OK, Calif, coneentratea, min.. 

Chrome m, 40%, min., Cr,0, f.o.b. Atlantic 

Seaboard... 

*Coka, foundry, f.o.h. ovens. 

*Cokc, furnace, f.o.b. ovens. 

'^oke. petroleum, refinery, AtlanticSeahoard . 
Fluor spir, lump, f.o.b.Tonuoo, New .Mexico . 
Moor Hpar. stanilard, floniestie wiinIkmI gravel 
Kentucky and Illinois miticH 

llmenitn, 52% TiOj, per Ib. ore. 

Manganese Ore, 50^,'. Mn, e i f. At lactic Hciqv^rt 

Muiiganoae ore, rlieinicnl (MnO.). 

, Molybdenite. 85% MoS., per Ih. of MoS,. 

* Momasitc, pe| unit of 'ITiO,. 

IVrite^, Spaiiisli, fine.s ,e.i.f., Atln'itie senport 
l*y«il*Wi Spanish, furnace .sise, c.i f, Atlantic 
seaport . . 

Pyrites, SpuniMh. run of mines, ci .f , Alliintie 

cmpiirt. . 

Pyrites, doincHtie, finen . 

Uiitilc, 9y% 'I'iOji per Ib. ore. 

Tungsten, ^•heelite, 60% WO, and over, per unit 

^ ofW(L. 

Tungsten, Woirraniite, 60^^ \VO, mid over, per 

^ unit of WO,. . 

rraniuiii (Ve (Cnrnotite) per III. rf I ,i (*h 
IT raiiiuin oxide, V6% per Ih. rontuinf^i I a 1 'h. . 

Vanwlium pentoxiile. 9V'; . 

Vanatliuin Ore, perlb, of V eoiitiiined. 

SSireon, washed, ireli free. .. .... 

* Nominal 


unit 

.60 

.65 

unit 

.70 - 

.85 

net ton 

18.00 - 

19 00 

net tryi 

17.50 - 

18.50 

net ton 

24 00 


net tun 

17.50 - 


net tun 


25.00 

lb. 

.02 


unit 

85 

■ 90 

gruBstoii 

75 00 

65.00. 

lb. 

1 (0 - 


unit 

42 00 - 


unit 

.12 


unit 

161 


unit 

12 

14 

unit 

12 

.14 

lb. 

15 

.25 

unit 

7 00 


unit 

6 50 

7.50 

Ib. 

2 75 

3 00 

lb 

2.75 ^ 

3 00 

lb 

12.00 

14 on 

Ib. 

1.00 - 

2 50 

lb. 

.10 



Non-Ferrous Metals 

Yiirk arkel-* 


Copiier, electrolyte*. 

Aluminum. 98 to 99 per cent. 
Antimony, w'hnlesalc lots .... 

Njckol, ordinary . 

Nickel, eleetrnlsrtie . 

Tin, Straits, spot . 

I^aad, New York, npot , ... 
Lead, F.. St. Louin, npot.... .. 

Zinc, spot. New York . 

Zinc, spot, E. St. . 


• OTllEU METALS 

Silver.os. 

Cadmium. Ib. 

Bismuth (500 lb. lots','. lb. 

(Jobalt.Ib. 

Ma|[noBium (f.o.b. Niagara Falls). Ib. 

Platinum. or. 

Iridium. OB. 

Palladium. os. 

Mercury.75 lb. 


Cents per Lb. 
19 00 
33 CO 

a 00 
43.00 
45.00 
50.25 

8.50((i8.75 
8 3S(fi«6.40 

6 25 

7 90 


$0.99i 

1 . 406111.50 

2.70 

2.S0f*i3.00 
I 75 
80rir<B5 
300 
75(11180 
90(dl92 


40- ... 
90 . 

Kegular ext ran 
90 100 

55 ... 
51- 55 
50- 55 


. INISHKD METAL PKODFCTS 

W'archounn Frlea 
Cents perl b 

Copper sheets, hot rolled_#. 33.50 

Copper bottoms. 38.00 

CoF^rroda. 38.00(fn40 00 

High bram win and aheets. 30 25 

High brass rods. 25 00 

Low brass wira and ahoots. 28 50 

Tg>w brass rods. 29 00 

Brased brass tubing. 43 25 

Brased bronse tubing. 41 75 

Heamleas copper tubing . 34 00 

Seamless high brass tubing . 33 00 

SCRAP METALS 

(''entsper T.b. 
Buying Price 

Aluinitium, cast scrap. 23.00@23.50 

Aluminum, sheet scrap. 23 00ro23.50 

Copper, heavy machinery comp . 14 50m 13.00 

C'opptf, heavy and wire . 14 25(^14.75 

(Copper, light and bottoms. 12 756a 13.75 

Copper, heavy cut and crucible. IS 506A16.00 

Brass, heavy. 9 256410.00 

Bnaa. light. 7 2564 7.75 

No. I clean braas turnings. 9.00(24 9.50 

No. I comp, turnings. 12.50(f413.00 

Zino,Bonp. 3 00^ 5.50 


structural Material 

The fnllowiiig biisi* prices per 100 lli. tin* for struetiirnl slinpi'H 3 in. by } in and 
lurg[cr, aiul plates { in. and heavier, from jobbers' wiirehouscw in the eilies iiniiit*d: 


-Now York- 

C)ne (] 

'umnt Month V 
Ago 


———s - Cleveland - 

One One 

Year C*urre:;t Year 


I hirBg«»— 
One 

Current Year 


80.00 - 

- 90 00 

Structural shapes... 

$ 4.47 

$1 97 

85 47 

$5.50 

$3 37 

$3 97 

$3.47 

150.00 > 

- 160 00 

Soft stfH'l bars .... 

V 62 

4 12 

3.37 

5 00 

3 27 

3 87 

3.37 

I.IO - 

- 1.15 

Soft Htc«l bar ahapes 

4 62 

4.12 

3.37 


3.2/ 

3 87 

3.37 

7.00^— . 

Soft atccl bands .. 

6.32 

5.32 

4.07 

6.25 




6.S0 - 

- 7.75 

Plat.s, \ to 1 in. tliirk 

4.68 

4.17 

3.67 

5 00 

3 57 

4 \7 

3 ! 67 
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Industrial 


Finanticd, Construction and Manuibciui'ers' News 


Construction and 
Operation 

Connecticut 

NAUGATUCK—Tlui Naimatutk Chomical 
Co. will soon award tho contract for tho 
oonslriirllon of it* •l-8lory, fiOxHO'ft. plant 
additlori. Estimated co-st, $75.UU0. Tiock- 
W'oud, Greono &. Co., Ffdoral St., Ho.^iton. 
onitrs. 

STAMEOHD Tln' I'lrftMtion UnamolInK 
& Paintlns Co., Main and Grove Sts., plans 
to build a :i-&tory, lOOxU'-'J-fl. iiiaiiiifao- 
tiirlnK Itiilldlne. 

Illinois 

UljC^KIiEY - - Thi* lid.* Edur. plans to 
build a 1-slory, 82xll5-ft. lilnh school. An 
<*xiMTlim*ntal laboratory will be in.^tallfd 
In some. Estimated cost, 165,000. J. N, 
Cobunan, 6257 St. Lawrence Ave., Chicago, 
archt. 

CriTCAGO—The Great Western Smelting 
& HolInlriK Co., 600 West 41st St., plans 
to bill 111 a smelling plant consisting of 
threo largo l-story units end an ofTlro 
building on Union Ave. and Slat St. Esti¬ 
mated coat, $1,000,000. Henry H. New- 
house, 46:i0 l*rnlrle Ave., archt. 

Indiana 

l*OUTT..ANn—The T'oiiland OH & Kefln- 
Ing Co. plan.s to build a reflniM-y. H. J- 
Met'onoley, .sei'y. and treas. 

Iowa 

EATARD — The Consolidated School 
DIst. I.M building a 2-5tory, 75xl87-ft. grade 
and high school here. A chemical and 
physical laboratory will be installed in 
same. Estimated eost, $180,000. 

IOWA CITT—The State Rd. Ediic. plnns 
to build a library and cln*mistry building 
at the University of Iowa. Estimated cost, 
$2,000,000. W. 11. Bates, secy. 

OTTUMWA—Tlie Bd. Educ. Is having 
plans prepared for the construction of a 
3-story high school hen*. Chemical labora¬ 
tories will be Insliilled in same. Estimated 
eosi, $700,00il, Croft & Boerner, 833 l*alace 
Bldg., Minneapolis, arehts. ^ 

WOODWARD—The city rejected all bids 
for the construction of a disposal plant 
here. Estimated cost, $25,000. M. 1. Evln- 
ger, Davidson lildg., Des Moines, engr. 

Kansas 

PAOFjA—T he eltybns awarded the con¬ 
tract for furnishing niters to the * ritts- 
biirgh Filter Co., #29 Rialto Bldg., Kansas 
City, Mo., at $10,900. 

Kentucky 

T,OUlSVlM.Er The Dixie Belle Itiflnlni; 
Co., 701 Inter S.aw Bldg., Is receiving bids 
foi' till- construction of a refinery on West- 
t-rii J’arkiv.ay. Estimated cost, $500,000. 
i.\ B. llriiin, archt. Noted .Tuly 7, 1920. 

Massachusetts 

CAMBRIDGE—The city la having pre- 
liiiiinary plans prepared for the construc¬ 
tion of a flit ration plant. Estimated ' cost, 
$600,000. .Tohrison & llenham, 150 Nassau 
St., New York City, engrs. 

EAST EVERE'rr—The Boston Varnish 
Co. \\111 soon rl•cl•lve bids for nn addition 
to the vnrnlsh nninurnclurlng building here. 
Estimated cost, $30,000. Charles iZ Bet- 
ton, 31 Exeh.'inge St., Bynn, archt. 

SI»R1NGFIEBD—The Brlghtwood Brass 
Fdry., 365 Blrnle Avo., will build a 1- and 
IJ-story, 52x72-ft. foundry addition. Esti¬ 
mated cost, $15,000. Work will be done 
by day labor. Noted May 19. 

SPRINGFIELD—The Davltt Iron Fdry., 
191 Liberty St. will build a 1- and 2-story, 
55xl05-ft. foundry. Estimatcil cost, $15,000. 
Work will be done by day labor. 

WATERTOWN —lAKJkwood, Oreene & 
Co., a>’oht8., 60 Federal St, Boston, will 
soon receive bids for the construction of a 


l-.story, 2i)0x230-ft foundry at the plavt. 
for tin* Walker & IValt Mfg. Co., 31 Union 
St.. Boston. 

WOKI’E.STER—^^rhe Worcester Pressed 
.steid Co., B.'irber Ave.^ will build a 2-«tory 
plant adiUtlrm. Estimated cost, $25,000. 
Work will be done day l.abor. 

Michig:an ' 

KALA.MAZOU-The Bd. Ed if*, plaiw to 
inn.striict :i Junior high selioo]. A small 
chemical laboratory will be Installed in 
same. K. A. Lelloy, 122 Pratt Bldg., archt. 

• • 

Minnesota 

MINNKAI’OIJS The Bd. Educ. will 
soon receive bids for the construction of a 
4-story, 220x300-ft senior high school on 
LMdh Ave., N. E. and Quincy St. A chem¬ 
ical and pnyKleal laboratory will be installed 
in same. Estlm.a.ted cost, $700,000. E. H. 
Engcr, 3018 Third Ave., S., archt. 

IIENVTT.LE—The Bd. Ecliie. will receive 
bids about Aug. 15 for the construction 
of a 2-8tury. 146x273-ft. high and grade 
school. A chemical laboratory will be In- 
stallod In same. Estimated cost, $280,000. 
•V*oft & Boerner, 833 Palace Bldg., Min¬ 
neapolis. archts. Noted May 19. 

New Jersey 

,S111L01I--The School Bd. of Hopewell 
Twp., care of W. S. Garrison, Roudstown, 
Plans to build a 2-story, 6Uxl22-ft. high 
school .addition on Salem Bridgeton Ud. 
A ehemicfil laborjilory will bo Installed In 
sains. EHlImated cost, $90,000. IT. A. Hill, 
Broad St. Bank Bldg., Trenton, arebt. 

I 

New York 

TXINfl Isr.ANI) CITY—Tho Stein Hall & 
Co.; Tne., 61 B’wiiy, New York City, has* 
awarded tho contract for the eonstruetlon 
of a 4-stoiy factory on 6th St. .and Jack- 
son Ave. to the Turner Cdnstr. Co., 244 
Madison Ave.. Now York City. E.sllmalod 
cost. $100,000. e 

WEST POINT Congress, Wash., D. C., 
appropriated $18,000 for labor and material 
for tho construction of a new dry cleaning, 
sterilizing and disinfecting building at the 
Military Ae.ademy liere and $12,000 for tho 
purchase and Installation of machinery and 
equipmcnl In Siinie, ' 

Ohio 

CINCINNATI- Re.adlnga, Panzer &. Mar¬ 
tin, archts., P.alaeo Theatre Bldg., w^ll .soon 
award the eontr.ict for the construction of 
a l-.story, 100xl57-ft. eheinlcal wareliou.se 
on Dana Ave. for the E. K. Shannon 
Cheinleril Co., D.itiH Ave. and the Cincin¬ 
nati, Tjchanon & Northern H.U. 

EATON-— Tho city plans to eon.struct a 
flltration plant for the local watorworlu 
ineliiding Alters, el*-. E.slimated coaf, 
$27,500. 

lilMA The city Is having preliminary 
phins prep.nred for the construction of a 
sewage dlspo.sal plant, etc. E.sllmated cost. 
,'$1,000,000. Fuller & McCllntock, 170 
B’way, New York City, engrs. 

South Dakota 

MlTCTIBIJ.r—The Sisters of the Presen¬ 
tation Order, will soon reeelvi* bids for the 
construction of a 3-story, 40xl60-ft. hos¬ 
pital. A ehemleal laboratory will be In¬ 
stalled In same. Estimated edst, $125,000. 
Edwin H. Bundle,*530 Kndlcott Bldg., St. 
Paul, archt. 

Virginia 

HARRlSONBimO~ThP city plana to 
construct a 3,000,OOO-gal. flltration plant, 
elf. Estimated cost, $500,000. Roberta 
Eng. Co., Charleston, W. Va., engr, 

Quebec . - 

LEVIS—^Tho T.«vls Pulp ft Paper Ob. will 
receive bids until Aug. 1 for the construc¬ 
tion of a 100-ton pulp mill on St. Romuald 
Rd. Estimated cost, $600,000. G. Breakey, 
Breakeyvllle-Levls, engr. 


MONTREAL —The Standard. Iron ft 
(Chemical Ca. 524 Ambrose St., will soon 
receive bids for a*4-story addition- to its 
plant here, ^tlmated cost, - $100,000. 

Ontario' 

BELL RIVER—Tho Fraser ft Brysow 
Lumber (?o., TAd.. Castle Bldg., Ottawa, 
will soon receive bids for tho construction 
(if a ground wood pulp mill. Estlmat^4 
coat, $300,000. 

CHATHAM—The city la having plans 
prepared for the construction of a pump¬ 
house Including moehanleal sand tlltcrs. 
etc. Estlriiuted cost, $60,000. fi|. A. James 
t'o.. 36 Toronto St.. Toronto, engr. 

FORT WILLIAM ->Tohn G. Sutherland. 

Dayton, O., will receive bids until 
Aug. 1 for the construction of a pulp and 
paper mill at tho mouth of the Mlspion 
River, for the I-’oi-t William Pulp & Paper 
Co., Ltd. Estimated cost, $1,000,000. 

KINCARDINE—Tho Town Council, will 
reciilve bl*ls about Aiig. 2 for the construc- 
tluii of a filtration plant. Estimated cost, 
$15,000. Mr. Dallyri, I'urliaimmt Bldgs., 
Toronto, engr. 

l»ORT ARTHUR—The Nipigon Fibre ft 
Paper Mills, Ltd., will receive bids'until 
Aug. IS for the construction of a 40-ton 
pulp mill in the Nipigon Dlst. Estimated 
eosli, $200,000. J. A. Llttlo. engr. 


Coming Meetings’ 
and Events 


American Association for the Advance-* 
MKNT OP St’iKNCK will hold its 1920 mcetlnff 
Dec. 27, 1920. to Jan. 1, 1921, at Chicago, 
Illinois.« V 

American (^RRAMrc Society will hold its 
summer meeting at the La Salle Hotel In 
Chicago, Aug. 16, 17 and 18. 

American Citbmicat, Society will hold 
Its fall meeting In Chicago, Sept. 7 to 10 
Inclusive. 

American Emsi^tuocmkmicat, Society will 
hold its fall meeting In the Hotel Statler. 
Cleveland. Ohio, Sept. 30. Oct. 1 and 2. 

American Foiindkymen's Association 
will mo'et in Columbus, Qhio, Oct. 4 to 8 
Inclusive. 

Amkrioan Institute op Mining and. 
MKTAixiTRoirAjr. Engineers will hold Its one 
hundred and twenty-second meeting Aug. 
20 to Sept. 3, at Lake Superior. 

Ameiucan AIinino Congress will bold its 
next convention In Denver Nov. 15. 

AMERK'an IhiYKicAT, Society will hold a 
meeting Nov. 27 at the Case School of Ap¬ 
plied Science, Cleveland, and the annual 
meeting, beginning Dec. 28, at Chicago, the. 
latter being the oc(^aslon of the Special 
quadrennial meeting of the American Asso¬ 
ciation for the Advancement of Science and 
the Afllllatcd Societies. ■ 

Amehk'an Stukt, Treaters^ Society, Chi¬ 
cago, will hold Its second annual conven¬ 
tion •and exhibit, combined with the con¬ 
vention of the Steel Treating Research So- 
(‘luiy of Dcdrolt, Mich., in tho Coliseum 
Museum, IMiiladelphla,- l*a., Sept.' 14 to 18 
inclusive. 


Association op Iron and Steel Elec¬ 
trical Enqinerre will hold its 14tb annual 
eon veil Mon at tho TTolcl Pennsylvania, New 
York City. Sept. 20 to 21, 1920. 

Enqtneertno CouitciL will hold Its next 
meeting In Chicago, Thursday, Oct 21,1920. 


Institute of Metals Division op the . 
A.T.M.E. will hold its usual joint meeting 
with tho American Foundrymen's Associa¬ 
tion at Columbus, Ohio, during the Week 
beginning Oct 4. * 

Iron and Steel Institute (British) will 
hold its autumn meeting at Cardiff by ip- 
vltatton of the Ironmasters and Steel Man¬ 
ufacturers of South Wales and Monmouth¬ 
shire. . Tho date of the meeting will be 
Tuesday, Sept 21. fUr the assembling of 
the members at Cardiff, and tho formal 
pfocerdlngs will open on the morning of 
Wednesday, Sept. 22. ^ 

National Exposition or CKSMicAii fw- 
DuSTRlBS (Sixth) will beheld In'the Grand 
(genual Plilace, New York City, Sept 20 

SOOIBTY OF iNDUStRIAX, ENOXMnBS Will- 
hold its fall ■ national convention at Car¬ 
negie Mtieic Hall. Pittsburgh, Pa., Nov. 
10. 11 a»A-18. 1020. 


Technical Association of the Pulp 
AND PAFEE INDUSTEY Will hold ItS fUl meot- 
Imf at Saratoga Springs, N. T., Sept 1,. 
2 and 8. 






h.o.pabm: 


BLLWOOD HBMMUCK 
Conner Bdltor 
■BNBaTa.TBUX 
Anodste Bdltor 


^ssmsss^ 
Volume 23 


CHEMICAL 

& METALLURGICAL 

ENGINEERING 

A eoneolidaHon of 

BLlCTBOCHnfllCAL ft METALLURGICAL INDUSTRY and IRON A STEEL MAGAZINE 


L. W. CHAPMAN 
Weitern Editor 

• • CHESTER H. JONES 
CHARLES A. DLATCHLBT 

Indnitrlal Bdltora 
. J. S. NEGBE 

* Mannar Editor 


£sBBBSBS=B=^K9BBSSSSaSasaBBBS9BBSa^=9BBS^9B9BBBBSe9B9B9 

New York, July 28, 1920 Number 4 


Co-ordinating Cheniical « 

Conventions in 1921 « 

A n excellent su^rsestion relative to a Rroup of 
» chemical meetings in tl;^e fall of 1921 is made by Dr. 
Herty in the July issue of the Journal of Industrial 
and Engineering Chemistry. It appears that four 
events are scheduled in which chemists generally will 
be interested. The.British Society of Chemical Indus- 
try will cotne to this country for the first time in many 
years. The Canadian Institute of Chemistry, the Amer¬ 
ican Chemical Society and the National Exposition of 
Chemical Industries will also hold their customary con¬ 
ventions. These events will , prove so attractive that 
many chemists will undoubtedly wish to attend all of 
them, but will find it impossible to do^^so unless the 
meetings are held at approximately the same time. 

The.suggestion is that the four organizations co-or¬ 
dinate their plans and hold a two-weeks’ meeting— 
during the Exposition and immediately following. This 
would give ample time for the programs of the three 
technical societies and for inspection of the exhibits 
at the Exposition. More than this, it would give an 
opportunity to create closer professional relations 
among British, Canadian apd. American chemists and 
would strengthen Anglo-Saxon as well as professional 
bonds. 

Subsequent to the war there was much talk touching 
on the probable Anglo-Saxon supremacy in world affairs. 
To such a prospect we have always given hearty assent 
and have welcomed every opportunity to promote its 
accomplishment. Consequently in this group of chem¬ 
ical conventions we see an opportunity to forward 
Anglo-Saxon unity and solidarity as well as chemical 
knowledge. The Chemical Exposition being a fixed 
festival, it would seem appropriate for its promoters 
to take the initiative in an attempt to realize this 
very delightful prospect. 

Chemists in 
Public Life 

HEN the President appointed Dr. Rogert slu a 
member of the Tariff Commission, chemists gen¬ 
erally welcomed the action as tangible evidence of the 
appreciation of»the important part which a chemist 
could play in such an organization. Although Dr. 
Bogert found it impossible to accept the appointment, 
there is no doubt that the profession should be rep¬ 
resented on this important board, which bears such 
a vital relation to chemical industry. It is to be hoped 
that a chemist will yet be found tq take the post. 

Another evidence that the chemist is^participating 
in public affairs is noted in the nomination of Dr. 
E. F. Ladd as North Dakota's Bepublican candidate for 
•the Senate. Dr. Ladd is a chemist, having previously 


been professor of chemistry in the North Dakota Agri¬ 
cultural College, of which he is now president. Without 
knowing to what extent Dr. Ladd may represent the 
socialistic ideas of the Non-Partisan League of his 
statb, we may nevertheless express the hope that, if 
elected, he will bring to bear op .public affairs a mind 
trained in that kind of straight thinking which is devel¬ 
oped by scientific education. When Dr. Ladd’s example 
is multiplied several fold, we can begin to look for. 
benevolent effects in modifying the views of lawyers 
and professional politicians. 


The LC-C. 

Rivals Pandora 

HEN the Interstate Commerce Commission started 
a series of priorities for coal it opened a box of 
troubles for this country which makes Pandora’s box 
of fairy fanvB seem quite insignificant. To be sure, coal 
is fundamental to all industries and a shortage of coal 
is perhaps as serious a matter as can readily be 
imagined for any community, but the cure chosen by 
the I.C.C. bids fair to establish more problems demand¬ 
ing immediate attention than a dozen such commissions 
can care for. In fact, it seems likely the disease would 
be preferred to the* cure which has been devised. 

Recently it was reported that ^ Japan was exper¬ 
iencing a financial disturbance approximating panic 
simply because of the collapse in the silk market. Here 
it was a dominating industry upsetting all the rest. 
In this country we. seem in a fair way to establish a 
similar period of hard times by the collapse of trans¬ 
portation facilities resulting from excessive diversion 
of freight cars into coal traffic. 

More serious even than this industrial disturbance 
is the possibility of direct hazard to whole communities 
which are just now reporting that they cannot even 
get the necessary chemicals for water purification. 
Such a situation, involving contaminated city water, 
would be even more serious than temporary fuel short¬ 
ages for our vital public utility concerns. 

Not only are important chemical supplies being thus 
disturbed, but essential road building is altogether 
intenrupted, construction work is at a standstill and we 
are in a fair way toward.hard times for much of our 
industrial fabric simply because raw materials are not 
available and the product of our factories cannot be 
moved from the storeroom. All this, too, is the more 
regretted when there is certainly some question as to 
whether there has actually been any general serious coal 
famine threatening in this country this year. 

The total quantity of fuel required in the United 
States is rather accurately known. We have had short¬ 
ages in production below the average estimated require¬ 
ments, and locally throughout the country there have 
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been deficiencies in supply that threaten interruption of 
gas, electric and street railway service and industrial 
activity of less direct public importance. However, the 
method chosen to correct this difficulty seems to have 
resulted simply m a topsy-turvy industrial situation. 

Unfortunately the tremendous powers of the I.C.C. 
under the 1920 transportation act have been used 
simply to give cars for coal movement. There seems 
to be no machinery available, certainly none actively 
in motion, for the elimination of unnecessary fuel 
uses or the increase of efficiency of fuel utilization. 
Either of these two limitations would doubtless be 
adequate if means for their accomplishment had been 
available. It is time for the technical man to give 
thought to these matters, especially to the question of 
increasing the work done per pound of fuel supply. 
It is a problem of greatest national concern and otle to 
tax the ingenuity of our most clever engineers and 
chemists. 


Study of Failures 

The Road to Perfection 

EFECTIVE metal furnishes a fascinating field for 
metallurgical investigation—gripp^ing the hunts¬ 
man instinct in the searcher and rewarding him with 
information of utmost importance to one really striving 
for reliability in manufactured products. Human life 
so often depends upon stanch reliability, yet every now 
and then a failure occurs in such a ifiost mystifying 
way that the onlooker is apt to exclaim^ “A plague 
on all your pseudo-science!” Yet why should a new 
cast-steel bridge seat suddenly fail at a critical moment, 
precipitating a whole span into the river, although 
under lower stress than it withstood many^times during 
erection? Who can convince his fellow of the real reason 
for the epidemic of flakes, as soon as Americana tried 
to make gun forgings in quantity? -Why are transverse 
fissures in rails, where do they originate, and how 
can they be avoided? Until such questions as these 
are answered, metallurgists are far from that ideal 
which they should hold in common with physicians: 
‘*Each ailment must be susceptible of accurate diag¬ 
nosis.” This is evidently prerequisite to the ultimate 
goal of “preventive medicine.” 

One naturally likes to talk more about his successes 
than his failures, even though he is taught far more 
by one shortcoming than by a hundred victories. The 
metallurgist will point with pride to the tremendous 
tonnage which fuliills its expected service in a satis¬ 
factory, if not an unexceptional, manner, far rather 
than dwell upon the faulty material which also slips 
through. Here is the very trouble! A defective heat, 
or a defective ingot, or a defective beam, bar, rail or 
rod may exert its influence so subtly as to be un¬ 
observed and only recognized so long after the event 
that the details of its manufacture cannot be recovered 
—in fact, it was apparently made under exactly the,F 
same conditions as its predecessors and successors, all 
acceptable. 

It is only natural that the steel maker should blame 
the service to which his metal has been put, and that 
the user should blame the manufacturing processes. 
Both periods in the piece’s history are so very intri¬ 
cate that usually it has been impossible to locate the 
exact trouble—at least so far. But this “passing the 
buck” gets absolutely nowhere. Progress certainly 


would result should we all adopt d)r. GlOLlfll*S sug¬ 
gestion, made on page 149 of this issue, that each 
destructive abnormality, or even suggestive observa¬ 
tion, should be recorded immediately with all possible 
collateral evidence, and then given the widest publicity. 
Successful manufacturing processes are so c^raordi- 
uarily complex that systematic research designed to 
synthesize a correct procedure is well-nigh impossible. 
Evidently greater hope lies in the study of a great 
mass of data on individual occurrences which are known 
i.o affect the quality of the product. CHEMICAL & 
Metallurgical Engineering welcomes such material, 
believing firmly, that along this road lies success in 
the effort to make good metal better. 


A Noteworthy Case of 

University Industrial Research 
T HAS been but a year since the evaporator experi¬ 
ment station at the Universit^r of Michigan was 
completely equipped, but in that brief space of time 
investigations of a fundamental character have been 
made in the phenomena of heat transfer. The actual 
factors entering into industrial operation are being 
sought out and intimately studied one by one. The 
investigators have the advantage of being in the proper 
environment. They are away from the multitude of 
interferences such as the plant investigator invariably 
has to contend with. They can be autocrats, for the 
evaporating equipment is to serve them and their work 
only. 

In the end they will deduce practical theories 
on evaporation and evaporator design which at present 
vest almost wholly on a pure-science basis, without 
cognizance of many practical factors. The student 
chemir'al engineer who undertakes an investigation 
under these conditions has quite as much incentive 
for work as his brother chemist in the research labora¬ 
tory. He will not be frittering his time away on a 
toy machine with no more satisfaction than a child 
gets out of Jiis electric train. And when he finishes 
his work he will hold rank in accordance with his 
academic accomplishments. If he is endowed with tact 
and other natural qualities, he can advance rapidly in 
an organization that has use for his kind of special 
training. 

Full-sized steam plants have been part of the equip¬ 
ment of almost every^ institution where mechanical 
engineering is taught. It would be too much to expect 
every department of chemical engineering to follow this 
example and erect full-sized equipment in adequate 
variety to offer as complete facilities as are given in 
mechanical engineering. On the other hand, might it 
not be possible for different institutions to empha¬ 
size certain operations, and equip their laboratories 
accordingly? 

For post-graduate work, at least, this plan would 
offer excellent facilities. There is much to be said 
both for and against full-sized equipment in school 
laboratories. It is seldom necessary for purposes 
of instruction only, but where industrial investi- 
' gations are to be made, it may be impossible to interpret 
results gained in any other than large-scale apparatus. 
The Michigan example is an interesting one and should 
be suggestive to other institutions where chemical engi¬ 
neering is taught and where the lead may be taken in 
at least one field of industrial research. 
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Cmniftf Dimu 

Of the Fatare 

F YOU will wander, some fine day, out into the hilb 
with the geotogist, he may point to this and ttiat 
example of differential weathering on the rocks and say: 
"It took ten million years for these few inches of rock 
to wear away, or one hundred million years to er^e 
ftat gully." AU of which, aside frqpi giving you the 
impression that our historians have been remiss in 
recording the total period of world existence, will prove 
that natural silicates stand the weather pretty well. 
Then if you sit right down on the hillside and think 
about it out there in the clear sunshine, there may 
come a real dream of the greater part that ceramic 
materials must play in our future structures, and how 
the eroded dust of these rocks lying in clay beds on 
the plain below may be re-covex^ and re-formed to 
rocks with wearing characteristics equal to the natural 
product. 

The clay worker may exceed the works of nature as 
regards refractoriness and strength and fabrication to 
any shape until the day will come that even the metals 
will be displaced in some of the useful arts, and the 
ceramist comes into his own at last. 

Obstacles to 
Prosperity 

ROSPERITY and progress, when applied to a people, 
are almost synonymous terms. No difficulty should 
be experienced in distinguishing from mere activity. 
Business can be veiy active without there being real 
prosperity or actual progress. Men may be working 
hard all day without being efficient and without pro¬ 
ducing lasting and useful results. It is easier to have 
business activity, merely as activity, than to have the 
kind of activity that makes for prosperity and progress. 

These remarks are intended to have a particular hir¬ 
ing on the subject of new construction. A certain 
amount of construction is needed to make up for natural 
depreciation, and a certain amount in addition is needed 
for progress. Of late there has been much more activ¬ 
ity than progress or true prosperity. In particular 
there has been little new construction. 

There are four major obstacles, or difficulties, in 
the way of construction work, those that represent an 
investment intended to yield annual returns as well as 
eventual replacement of the principal. There are: (1) 
High interest rates for capital. (2) Indifferent per¬ 
formance of workmen. (3) Poor rail transportation 
service. (4) Unreasonable prices. 

High interest rates for capital are naturally a deter¬ 
rent to investment construction, since they offer the 
investor another form of investment. We are in a 
little danger just now, by the way, of getting a fal¬ 
lacious idea as to interest rates, for it has been con¬ 
tended seriously in some quarters of late that since both 
wages and commodity prices have gone up the interest 
rate ought to go up too. The misleading expression 
"cost of capital" is used. There is really no comparison, 
.for capital goes by an interest expressed in percentage. 
One would not argue that, in the case of a factory, a 
larger percentage of the income should be used to buy 
raw materials than before the war, a larger percentage 
should be used to pay wages add a larger percentage 
should be left for profit, for the total can be only 100 
per cent If capitid does command an unusually high 


percentage rate, that is merely an indication that there 
is something unsound, and a serious deterrent to oon- 
structfon work is furnished. 

As to the performance of workmen, the barrier or 
obstacle may not be as great as* is* often supposed. 
Performance is a relative matter, moreover, and when 
one considers the making of an inv&tment that involves 
the employment of labor he must compare present labor 
efficiency with prospective efficiency, not past efficiency. 

The poor rail transportation service now furnished 
is a great obstacle to construction work, for vOrious 
materials must be assembled, and if one is lacking, the 
whole work suffers and the cost of the job is increased. 

In calling unreasonable prices the fourth obstacle 
to construction work the word "unreasonable" is used 
advisedly. For a few months after the Armistice 
there was much arguing that we had inflation of various 
sorts, hence prices would have to be high, but there have 
been great divergences. It is not reasonable that some 
prices should be double their pre-war average, others 
triple, and still others up only 60 per cent Granting 
that the average is right, some prices are too high and 
some are too low. The investor can see these discrep¬ 
ancies and naturally concludes that while eversrthing 
may not be wrong, some things are wrong, and he is 
disposed to wait until there is a better balanced price 
structure. 

The IndustrUd Nurse 

As ap Asset to Industry 

'^TURSES are beginning to appear in industrial es- 
1 V tablishments, and the reports of them are gener¬ 
ally favorable. Where plants are isolated and the 
workers live in company houses or in proximity to the 
works, there is the same need for the industrial nurse 
that there is for a district nurse in any community. 
Under such circumstances she is a regular visiting • 
nurse whose business is to temper mercy with judgment,' 
yet always to abound in mercy; to be part doctor, part 
priest, part lawyer, all nurse and then some more. She 
must be singular in her very multiplicity of qualities. 
The right woman on the job has a nose for trouble in 
its brewing, does not tell tales, has the confidence of 
everyone and knows how and when to give advice to all 
sorts and conditions of men and women. Her price is 
above rubies. And the wrong woman on the job can 
cause more trouble than a brimstone match. 

In other establishments, no matter how centrally 
located, such nurses are engaged to be on call in the 
works during business hours. Not only where women 
are employed but also among men she knows just how 
to handle minor accidents, how to patch and bind up 
fingers, to look after sanitation, to make a gentle fuss 
if things get foul anywhere and to give good advice to 
grown up, strong, burly children. Then, too, in case of 
a major accident, she knows just what to do until the 
doctor comes, and also when to send for the doctor, 
which is an art in itself. She has a keen eye for septic 
conditions even in little scratches, and under workmen's 
compensation laws her precautions often save large 
sums of money as well as fingers and hands and arms 
or toes and legs and even lives. There is a National 
Organization for Public Health Nursing, with head¬ 
quarters in Cleveland, Ohio, that is providing special 
training for nurses in the industrial field. The work 
is useful and the women are needed. 
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Ai^^stem Chemical ^MetaUiugioal Field 


f Company Reports 

Anaconda Copper Mining Co. 

Though the year 1919 was one of uncertainty in 
the* non-ferrous metal industries and one of reduced 
production, the Anaconda Copper Mining Co. Has re¬ 
tained its organization and taken advantage of the 
curtailment of operations to carry out extensive im¬ 
provements in the mines at Butte, to continue and 
largely complete construction under way at the various 
plants and to advance, without interruption, the South 
American undertakings. Definite steps have also been 
taken in enlarging the company’s field of activity. 

The smoke treatment plant at Anaconda, consisting 
of twenty Cottrell treater units, was put into commis¬ 
sion during the year and has demonstrated its efficiency. 
A special reverberatory furnace with Cottrell treaters 
was also completed for smelting the dust from the main 
treaters and satisfactory recovery of the, copper, silver, 
gold and arsenic is obtained. Construction of an arsenic 
refining plant of 400 tons monthly capacity was begun 
and partially completed and when finished will refine 
the arsenical dust from the treaters on the special 
reverbatory. ^ 

An experimental 25-ton tower acid «plant has 
been constructed and its operation demonstrated this 
new system of producing sulphuric acid to be an un¬ 
qualified success. This type plant will be used in con¬ 
nection with the production of ai*id for the treatment 
of phosphate rock at Anaconda. The erection of an 
experimental plant to produce about thirty-five tons of 
< a product containing 48 per cent of soluble phosphoric 
*acid was begun. The product is to be marketed under 
the name of “Treble Acid Phosphate.” To supply the 
phosphate rock a deposit near Garrison, Mont., was 
acquired and development work undertaken. The right 
to purchase a large deposit of high-grade phosphate rock 
in Caribou County, Idaho, has been acquired. About 
25,000,000 tons of rock can be mined from this deposit 
through tunnels. Plans have been made to install the 
necessary machinery and townsite facilities to begin 
active operations. 

An additional rotary converter was installed at the 
Great Falls electrolytic zinc plant substation in order 
to have a spare unit when operating the plant at full 
capacity. 

A plant for the production of white lead made by an 
electrolytic process is being erecteil at East Chicago, 
Ind., adjacent to the plant of the International Ticad 
Refining Co. This plant will be operated by the Ana¬ 
conda Lead Products Co. 

Considerable development work has been carried on in 
South America by the Andes Copper Mining Co. More 
than 12,000 feet of churn drilling has added 83,000,000 
tons to the reserves, making a total of 120,000,000 tons 
of ore having a copper content of 1.48 per cent developed. 
Work on the main water supply and on the townsite 
has progressed satisfactorily. The Potrerillos railway 
was completed in May, 1919. General drawings of the 
reduction works have been completed and a pilot plant, 
located at the mines, has been put in operation. In 


this working unit tests are being conducted and the 
problems which al-ise in the application of the process . 
are being worked out. 

* Consolidated Mining & Smelting Go. of 
Canada, Ltd. 

• f 

The pl^nt at Trail is becoming an increasingly im¬ 
portant factor in the development of the natural re¬ 
sources as well as in the industrial expansion of western 
Canada. Various departments have ^en enlarged, new 
departments have been added and marked progress has 
been made in the recoveries of metals and in the con¬ 
centration of ores during the past year. The present 
electrolytic copper refinery has a capacity of twenty 
tons of refined copper per day. This is being increased 
to fifty tons per day capacity to take care of the pro¬ 
duction of the Canada Copper Corp. A copper rod mill 
of the same capacity is being built. Improvements in 
the efficiency of the electrolytic lead refinery have re¬ 
duced the cost of producing lead by this method below 
that of a Parkes process plant operating on the same 
tonnage. The gold and silver refinery has been practi¬ 
cally rebuilt and is now thoroughly up to date. A new 
method of concentrating the ores from the Sullivan 
mine has been developed which consists of low-tempera¬ 
ture roasting and wet magnetic separation; the concen¬ 
trator has been recently completed. This will result in 
decreasing the cost of producing electrolytic zinc by 
providivK a more satisfactory product for the plant. The 
sulphuric, hydrofluoric and hydrofiuorsilicic acid plants 
ar^ in satisfactory operating condition. A flotation mill 
of 200 tons daily capacity was run for several months 
on Rossland ore and its operation proved that this can 
be concentrated at reasonable cost and with good re¬ 
coveries. A 1,500-tbn mill is planned. 

The company is expanding its activities particularly 
with the idea of increasing the production of copper and 
with this end *in view has acquired controlling interests 
in the Coast Copper Co. and the Sunlock Mines, both on 
Vancouver Lsland. 

Production for fifteen months ended Dec. 31, 1919, 
was: Gold 59,605 and silver 1,782,025 oz.; lead 41,711,- 
147, copper 6,933,962 and zinc 30,743,461 lb. 


Water Power Act Regulations Being Drafted 

Regulations to be u.sed in carrying the Water Power 
Act into effect are being drafted by Oscar C. Merrill, 
the executive secretary of the Federal Power Commis¬ 
sion ; General Enoch H. Crowder, representing the War 
Department, and Herman Stabler, representing the In- 
‘’terior Department. 

Applications for permits under the new act now 
approximate 1,000,000 hp. 

Lieutenant Colonel William Kelly of the Engineer 
Corps has been appointed by the President to serve with 
the Power Commission as Engineer Officer. Much of 
Colonel Kelly’s experience in the Engineer Corps has 
been in California, where he has been brought in con¬ 
tact with water power problems. He was in France with 
the 117th Engineers. 
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Philippine Industrial Material, Products and Resources 
Available to the United States 


A Reriew of the Greatly Diversified Agricultural, Mineral and Other Resources in the Philippine Islands, 
and the Opportunities to Increase Their Supply — Manufacturing Possibilities 
and Advantages of Locally Developed Industries 

• 

By Dr. ALVIN J. COX* 


T he people of the United States have been so busy 
with their own affairs and the development of 
their own natural resources that they ha^ given 
too little time to the study of their neighbors and trade 
possibilities on the Pacific. San Francisco, which cdbld 
best handle and make use of the raw materials from 
Pacific Coast tributary countries for manufacturing 
development, especially on account of her location and 
climate in which work can be carried on uninterruptedly 
throughout the year, has been insufficiently active; and 
California generally has been so interested in agricul¬ 
ture that it has given much too little thought to indus¬ 
trial achievement. 

Information concerning Philippine commercial and 
industrial possibilities has been given out periodically 
in the United States, but at no time has received the 
attention it warranted. The Philippines is not a foreign 
country, but is under the flag of the United States, and, 
w’hile not an integral part of the Uniteii States, her 
judicial tribunal is maintained under American auspices, 
a condition which greatly facilitates business transac¬ 
tions with this country. The Philippine Government is 
doing everything possible to improve its harbor and 
docking facilities by the construction of additional 
piers, coal and oil depots, etc., to accomodate shipping,, 
The mercantile and financial interests of the United 
States, including manufacturing, agriculture, ship¬ 
building, the export and import business, oil, mining 
and timber industries, transportation and public 
service interests, etc., should awake to Philippine pos¬ 
sibilities. 

The development of the Philippines will be an import¬ 
ant asset to the section of the country accomplishing it 

•Director. Philippine Bureau of Science. 1912-19. 


and large profit will accrue not only to the business con¬ 
cerns direc^tly interested but also the business com¬ 
munity generally in attracting, centralizing, facilitating 
and increasing industrial and economic trade develop¬ 
ment. In my opinion the United States should bid 
cspeeiifily for the foreign raw materials and business of 
the nations and their dependencies of the Pacific, and 
particularly for those products of the Philippine Islands 
suitable for export. 

Many products now made from imported Philippine 
raw materials could be produced more cheaply there and 
the finished product imported, thus relieving our labor 
shortage. Exporters must join the importers in any 
development drive, for it should be realized that money 
sjient there goes into a country where it is to our 
advantage to increase the purchasing power of each 
resident, for that increase* largely will be spent for 
the purchase of American manufactured materials, if 
we adapt our methods to the needs and desires of the 
customers. Furthermore, by buying raw materials in 
the Philippine Islands, we are building up a line of 
supply that will not be interrupted by European wars. 
Why not build up a dependable supply not subject to 
thc?se interrupting conditions? 

Agricultural Products 

'Fhe Philippine Islands at no time have produced 
sufficient rice for local consumption, preferring, or find¬ 
ing it more profitable, to bring forth their well-known 
agricultural export products, such as abaca (Manila 
hemp), tobacco, coconuts and sugar cane, which always 
afford an excellent investment. With the shortage of 
binder materials during the last few years the pro¬ 
ducer of abac& has reaped a particularly valuable 
harvest. Even in ordinary times the supply of abac6 
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is insufficient and the plant is peculiar in that it can¬ 
not be grown elswhere than in the Philippine Islands. 
It is believed that there will be a shortage for many 
years to come; for that reason the U. S. Bureau of 
Agriculture is endeavoring, by a special representative, 
to stimulate the prAduction of sisal and maguey as a 
secondary Philippine supply. Many ot the tobacco lands 
of the world have Wen turned to the production of 
essential food crops. Although tobacco was profitable 
before the war, the prices are now much higher, and 
probably will continue so for several years. The dried 
mealfc of the coconut is marketed for the production of 
oil. Coconut oil yields more glycerine than any* other 
similar substance and has found an excellent market 
during the war period. However, coconuts will prove 
to be an exceptionally valuable crop at any time, for 
there is less likelihood of finding a chemical substitute 
for coconut oil than for any other Philippine product.* 

The exports of sugar from the Philippines in 1918 
exceeded those in 1917 by more than 147,400,000 lb. 
During the last year there has been a great stimulus 
in the construction of sugar centrals, but even yet the 
production by native methods of the much less profitable 
raw sugar greatly exceeds that of centrifugal sugar. 
Many regions in the Philippines are ideally suited to 
the growing of sugar cane and on account of the great 
profit the production of sugar by modern methods will 
continually increase. Abacfi, tobacco, coconuts and sugar 
cane largely have export markets. In 1918, there were 
exported 374,000,000 lb. of abaca, 360,000,000 cigars 
and 57,200,000 lb. tobacco in other formst Also there 
were exported 121,000,000 lb. of copra (dried coconut 
meat), 253,000,000 lb. of coconut oil, 140,800,000 lb. 
of centrifugal sugar and 462,000,000 lb. of raw'sugar. 
These had a value of about $59,000,000, $7,000,000, 
$6,000,000, $5,000,000, $31,500,000, $6,006,000 and 
$10,000,000 respectively. 

Although there has been an unusually large increase 
•in the exports of abaca, tobacco, coconuts and sugar 
cane since American occupation of the Philippines, still 
there is under-production and the cultivation of each 
can with profit be greatly increased. There is every 
evidence that the selling price of these products will 
continue at a fairly high level for years to come, par¬ 
ticularly in view of the increased uses and the utiliza¬ 
tion of what formerly was waste product. For many 
months the copra market has been steady with a price 
more than three times that at which it formerly was 
profitably produced. 

Besides the multiplication of these well-established 
products there is a wealth of natural and industrial 
possibilities that it is the purpose briefiy to discuss here. 

Philippine Alcohol and Beverages 

There is a shortage of alcohol for industrial purposes, 
partly due to diminished production. The curtailment 
of consumption by the enactment of prohibition la^s 
has not equalled the increased industrial demand. There 
are three of the cheapest sources of alcohol in the 
Philippines—namely, discard molasses from sugar-cane 
mills, tuba (sap) from the fiower stem of the nipa palm 
and possibly from the coconut palm, and starch from 
the starch plants. Almost the entire insular production, 
about 10,000,000 proof gallons per annum, is made from 
the tube of the nipa palm. This palm grows wild in 
tidewater swamps. There are large areas of nipi^palm 
swamps that have not been developed. The collection of 
discard molasses is now difficult, owing to the production 


of sugar in many small mills; but when central mlb ai. 
in general use, about 7,000,000 gal.p capable^ pnn 
ducing 5,000,000 proof gallons of alcohol, be 
available annually. The growing of stardi jdants for 
the production of alcohol is very encouraging!** Both 
cassava and arrowroot give much better ^elds and 
are just as easy to handle as ordinary potatoes, which 
have been found to be a cheap source of alcohol in con¬ 
tinental Europe. ..With development, the Philippines 
practically could obtain a monopoly of the alcohol 
industry. 

•Most of the alcohol at present produced in the 
Philippine Islands is used locally for fermented drinks. 
Distilled spirits ffom the fermented sap of nipa and 
coconut pdlms, stored for five years in casks, are named 
^'Philippine coco palm brandsr*’ and "Philippine nipa 
palm brandy." Analyses made by the Bureau of 
Science show that these products conform to the 
requirements of good brandy. 

Palm Sugar 

Excellent sugar has been made from the sap of 
several palms, but the product is absorbed by the local 
markets. The buri palm is too scattered to be a great 
commercial source^ but the nipa palm, which grows in 
immense areas on tide land in various parts of the 
Philippine Islands and yields a sap which is now the 
source of alcohol, is available. Nipa sap has a composi¬ 
tion similar to that of the juice of sugar cane and it 
can be used more profitably for the production of sugar 
than for alcohol. There are large areas of nipa swamp 
that have never been developed. The fronds are used 
for thatch. 

Coconut Shells and Charcoal 

Coconut shells were not exported in large quantities 
before the declaration of war, although scientists long 
havf used them for producing high gas-absorption- 
power charcoal. In 1918 more than $500,000 worth of 
coconut shells and $126,000 worth of coconut-shell char¬ 
coal were exported. It is hoped that this industry so 
nicely started may he maintained. Charcoal also has 
been made from mangcono wood and lumbang and pili 
shells, with a view to determining the efficiency of char¬ 
coals made from materials available in commercial 
quantities in tfie Philippine Islands. Results indicate 
that pili-nut-shell charcoal has a higher gas-absorption 
power than any other charcoal made. 

Philippine Fibers and Binder Materials 

Abaci, besides being exported as such, is used in the 
rapidly growing Philippine cordage industry. Fre¬ 
quently maguey and other fibers are cheaper than abaci, 
and they are as satisfactory for many cordage purposes. 
In 1918 the cordage exports amounted to more than 
$ 1 , 100 , 000 . 

The fiber extracted from the petioles of the burl 
palm is used for making buntal hats, which are 
marketed in the United States as Bangkok hats. The 
buntal hat is one of the best hats of the Philippine 
Islands. Fine hats made from bamboo fibers are 
marketed under the name of Batavia hats. Several 
fibers are used in the manufacture of high-grade hats 
similar to Panama hats. Hats made from burl palm 
leaves are cheaper and better than the cheaper hats 
sold in the United States. Abaci affords an abundant 
supply of excellent raw material whidi Is woven Into 
women’s hats. 



July 28 , 1920 


CHBmCAL AND IIETALLUBGIGAL BNOINEBBINQ 


189 



FICMEi. 1 TO • 


. 1. A1mc 4 pl»taUon, MaUta, Davaa Flg^. 2. Blaguejr 
-lie jof^ Bata. 4. Gomut tree to frait 


, FIgi .7. Carica papaya trees In fruit Vtgi 8. Para : 


in fruit Carlota, Occidental Negros. Jig. 8. Coconut grove 
Bamboo bridges connecting tuba coconut trees. Jig. 8. Nlpa palms. 
planUUon trees, Basllan. Fig. 8. A Upped CasUlloa elastlca tree. 







































140 


CHEMICAL AND METALLUE6ICAL ENGINEERING 


Vol 28, No. 4 


Tbo commercial rattans of the Philippine Islands are 
derived from the climhinR palms. The many species in 
the Philippine Islands belong to three genera. The 
stri]>ped material of some species is very tough; it has 
great ten.sile .strength, does not break easily in bending, 
and can readily ho bleached. There is no reason why a 
considerable export trade in Philippine rattans should 
not be developed. 

There are various species of trees and certain small 
shrubs represented in the Philippine Islands that have 
between the wood and the bark a tough fibrous layer 
known as bast fibers. These have extensive local use 
as substitutes for abaca. 

Coconut husks yield a valuable fiber known as coir. 
In the Philippines a new and profitable industry can 
be established by using coir for the manufacture of 
brushes, ropes, doormats, etc. In the coir industry^ all 
the processes employed are simple, and machinery need 
not necessarily be used. In beating out the fibers two 
classes result—the coarse brittle fiber averaging 12 in. 
in length and the finer mattress fiber. The latter may 
be spun into coir yarn. One thousand coconuts will 
produce frpm 66 to 77 lb. of brittle fiber and about 808 
lb. of mattress fiber. 

True cotton is cultivated and made into various 
articles for local use. Pineapple fiber and some of the 
above-enumerated fibers are manufactured into cloth 
for which there is a certain export demand. Cloth known 
as pina, made from the pineapple fiber, is similar to 
very fine linen, and is used especially in making fine 
embroidery. Sinamay, made from abaca, is similar to 
crinoline and is used for similar purposes. The so-called 
Ilocano cloth, made from cotton, has a chan\cteristic 
weave and coloring and is popular for curtains, pillow 
covers, etc. 

Tree cotton, kapok, while of too short a fiber to be 
of use as textile material, is a superior filling for 
pillows and mattresses. The fibers are oily and, there¬ 
fore, i\o not become easily water soaked. For this 
reason kapok is a suitable filler for life pre.servers, 
life jackets, etc. 

Resins; Terpcnes, Perfumes, Fdible Nuts and 
Vegetable Oils Other Than Coconut Oil 

Elcmi, balao, apitong, almaciga and copal find applica¬ 
tion in the varnish industry, and in the making of 
resin .soaps. The essential oils of ylang-ylang, cham- 
paca, vetiver, lemon grass, orange, cinnamon and ginger 
are used in the perfume industry, and several of them 
are u.sed in the manufacture of non-alcoholic beverages 
and fruit flavors. 

The pili nut is vtM*y delicious and has a flavor similar 
to that of the Brazil nut. It is very rich in oil. 

Important vegetable oils are produced in the Phil¬ 
ippine Islands from the physic nut, peanut and pili nut, 
and from the seeds of lumbang, kapok, cato, cashew, 
castor bean and cotton. Lumbang oil has good drying 
qualities and is used in the varnish and linoleum trades. 
The Indian variety of castor bean grown in the Phil¬ 
ippines gives a high oil content. Cultivation is simple 
and does not involve so much actual work as does the 
growing of other staple crops, and returns are certain. 

Commercial Plant Products 

Coffee grows well in several parts of the Philippine 
Islands, and beans of excellent quality are produced, 
especially in the highlands of Luzon. Scientific cultiva¬ 
tion is probably necessary to increase the output. 


First-class cacao is grown to linked extent4|i many 
localities, and the production could ne readily Creased 
to export proportions. 

Papaya gum of as great activity as the beat on th^ 
market has been and can be produced in the Philippines, 
and offers an industry new to the islands. 

^Strychnine can be extracted from the seeds of 
StrychnoH ifjnatn, a plant indigenous to the Philippines. 

The leaves and»the seeds of Datura alba, which grows 
wild in the Philippines, are valuable as an asthma 
remedy and for other medicinal purposes. 

Several specie.s of Philippine plants yield a high per¬ 
centage of starch. The most promising of these are 
ca.s.sava, ^or camoling cahoy (Manihot utiliaaima pohl), 
and tapioca. Among other possible sources of'' starch 
are arrowroot {Maranta arundinacea linn.), sincamas 
{Pachyrhizus erosua urban), the Polynesian arrowroot 
(Tacca pinnatifida forat.), yams (Dioacorea), the seeds 
of Cyeaa cirvinalia linn, and the sugar palm {Arenga 
aacchan'fera labilL ). 

Natural vegetable dyes are used locally. More than 
$400,000 worth of sapan wood was exported in 1918. 

Rubber and Gutta-Percha 

The indigenous Philippine rubber-producing plants 
are vines and are scarcely adapted to cultivation. The 
cultivated rubber trees, the plants that produce so- 
called para, ceara and castilloa rubbers are, without 
exception, native of tropical America. All of these 
.species have been introduced into the Philippines and 
do exceedingly well. In 1917 I was shown 7-yr.-old 
para trees on a plantation near Isabela de Basilan that 
W'ere said to yield 2.25 kg. of rubber per tree per year. 
The Caatilloa elcuatica, a tree native of Mexico, seems 
adapated to the Philippine Islands because it is not 
attacked by wild hogs. There have been some remark¬ 
able rdbber yields from 4-yr.-old trees of this species. 
Castilloa is given no cultivation and is frequently 
planted in a new clearing. The cultivation of rubber 
trees on a large scale will probably prove eminently 
successful in those parts of the Philippines outside of 
the typhoon belt, where there is a uniformly distributed 
rainfall—that is, in southern Mindanao and the Sulu 
Archipelago. 

Lumber, Tanbark and Leather 

An entire bureau of the Philippine Government is 
devoted to forestry and is in charge of forest adminis¬ 
tration. The virgin for{ists of the Philippines cover 
more than 40,000 square miles, and in addition there are 
about 20,000 s(juare miles of second growth forests. The 
principal virgin forests are dominated by trees of the 
Dipterocarp family, and’ the stand of these may be 
estimated roughly at 18,000 board feet per acre, 
although several times this amount is not unusual. Prac¬ 
tically all the timber belongs to, and is administered by, 
the government. At present there are about thirty- 
seven sawmills operating in the Philippine Islands, of 
•*which six cut over 25,000 board feet per day and five 
from 12,000 to 20,000 board feet per day. The total cut 
of the mills of the Philippine Islands in 1918 was about 
70,000,000 board feet. There are large quantities of 
timber in the Philippines suitable for interior finish, 
furniture, cabinet wood, heavy construction and for 
special uses. A supply of timber for almost any purpose 
is readily available. 

The area of the mangrove swamps of the Philippine 
Islands is estimated to be 611,500 acres. The bark 
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from the mangrove yields an excellent tanning material. 
Cutch, the evaporated water-extract of tanbark, is 
imported into the United States in large quantities. 
This is extensively used in tanning leather, and is 
supposed to be the l^asis of khaki dye. The value of 
tanning materials imported into the United States is 
nearly $2,000,000 per« annum and tanners are becoming 
each year more dependent upon imported material. 
Bark from the better species of Philippine mangrove 
trees contains 30 per cent of tannin. A net profit of 
from $25 to $30 per ton can probably be made on tan¬ 
ning material derived from the mangrove swamps in 
the Philippine Islands. Piles, firewood and the prod¬ 
ucts of wood distillation could be made in connection 
with the cutch industry. The bark of Benguet pine 
and of palo maria can be also utilized as tanning 
materials. Forest regulations prevent the cutting of 
palo maria exclusively for its bark. The scope and 
possibilities of the tanning industry in the Philippine 
Islands may be inferred from the fact that about 
$2,600,000 worth of leather is used annually. More 
than half of this demand is met by importation. In 
1918 more than $2,000,000 worth of leather and manu¬ 
factures thereof were imported into the Philippine 
Islands. Some high-grade leather is produced locally, and 
there is no reason why the entire supply should not be 
produced in the i.slands. 

Paper Pulp 

One of the bamboos, known as cana bqjo, has been 
shown to be especially suitable for the making of paper 
pulp; it grows in sufficiently large and pure*standa to 
make possible the commercial production of paper pulp. 
Abaca waste, cogan, talahib, rice straw, etc., are other 
materials from which the Bureau of Science.has made 
strong paper pulp and which it should be possible to 
utilize commercially for the same purpose. There is 
a Philippine law authorizing a bonus for the establish- 
hient of a paper-pulp factory in the Philippine Islands. 

Insect Products 

Wild bees arc plentiful in all of the wooded portions 
of the Philippines. There is a considerable local trade 
in excellent honey and wax, which are collected by the 
crudest methods. Apiculture with domesticated bees 
should be developed. It could be carried on in connec¬ 
tion with farming to the extent of excluding imported 
honey, and the pollenation of all plants would be 
improved. 

The Bureau of Science has introduced silkworms into 
the Philippine Islands, and has developed a hybrid which 
has nine generations yearly. The worms do well in the 
Philippines. Their food, the mulberry, grows most 
’•ixuriantly in all part of the islands and is free from 
pests. An acre or 440 trees will feed about 3,000,000 
silkworms per annum, and the leaves may be harvested 
two years after the cuttings have been planted. The,re 
is an excellent market for all the silk that can be 
produced. 

Sea Products 

Among the marine products that have commercial 
possibilities are trepang (beche de mer), tortoise shell, 
top-shell (trochus) and other button shells, pearl and 
pearl shells, window shells, sponges, shark fins, edible 
seaweed, isinglass, crocodile skins, sardines and other 
sea fishes, etc. 

The trepang industry could be spread readily to 
various northern islands, although now the catch is con¬ 


fined almost wholly to the Sulu Alandd.' About $500,000 
worth of turban and top-shdls were'marketed iuring 
1918 and certain of the Manila button factories were 
forced to close due to the scarcity of shells. It is 
believed that there are many untouched beds of these 
shells that might easily be exploited. The pearling 
indgstry is well established in the southern part of the 
Philippine Archipelago. Window shells are used locally 
in the place of wiialow glass. They can be made into 
attractive screens and lampshades. The collection of 
sponges in Philippine waters is comparatively a new 
industry. The elephant’s ear sponge collected in the 
territorial waters is of great value. The export of 
shark fins counted to $60,000 in 1918, and this could 
. be greatly increased. Practically all the marine 
products could be greatly increased. 

Sardines are found in Manila Bay and in certain 
other localities in the Philippine Islands in abundant 
quantities, sufficient to warrant the establishment of 
canneries. In addition to the true sardines, there are 
large numbers of small clupeoid fishes (small herring) 
which are allowed to be labeled ‘‘Sardines.” There are 
found in the Philippines the tuna and a number of other 
fishes, such as the Spanish mackerel or king fish, Japa¬ 
nese mackerel and several species of the pampano 
family, that are well adapted to canning purposes. (Coco¬ 
nut oil, which is manufactured in the Philippine Islands, 
could be used for a local sardine product, for the tem¬ 
perature everywhere is above the solidification point of 
the oil. Olive oil and soya-bean oil for this purpose 
should cost about the same as in the United States. 
There are large quantities of peanuts grown in the 
Philippine Islands, and some of the oil companies plan 
to manufacture the oil, so this too might be avail¬ 
able for canning purposes. The Filipinos prefer their 
sardines in tomato sauce. Tomatoes grow well in the 
islands, and this would be the cheapest material to use. 
Salt t is produced locally in quantity from sea water. 
With this opportunity and these advantages for the 
establishment of a cannery in the Philippine Islands, 
$2,600,000 worth of fish and fish products were im¬ 
ported in 1918 Simp?.y because no one had taken the 
initial action in starting this new industry. 

Minerals, Metallic and Non-Metallic 

# 

The production of gold steadily increased from 1910 
to 191^ when a value of $1,408,820 was marketed. The 
output in 1917 was $1,069,600. Silver is found alloyed 
with gold in practically all of the gold deposits, in the 
ratio of one part silver to four parts gold. Silver is 
found associated with galena in Bulaean, Paracale, 
Mindanao and Marinduque. There are said to be exten¬ 
sive deposits of comparatively pure galena on the latter 
island. Copper deposits are known to exist in Batangas, 
Pangasinan and Benquet Provinces^ Mountain Province, 
Mindoro, Masbate, Panay and Mindanao. Some of 
these have been worked for years. There are several 
valuable deposits of iron ore in the Philippines and some 
<te them are exceedingly well located for economic han¬ 
dling of the ore. An unworked laterite iron-ore deposit 
in Surigao, Mindanao^ baa been estimated to contain 
over 600,000,000 tons of available ore, averaging approx¬ 
imately 60 per cent iron. Manganese occurs as psilome- 
lan, pyrolusite and wad in Ilocos Norte^ Panga-sinan, 
Bulaean, Tarlac and Masbate. Several thousand tons 
of manganese have been shipped in the last few years. 

Petroleum is known to occur in Luzon, Cebu, Iloilo^ 
Capiz and Leyte Provinces, and in Mindanao Island. 
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of Boiv^oc Peninsula* Tayabas Province, The principal manufactured products of the Phil- 
Luzon, ^ave been especially studied and are believed to ippine Islands are coconut and other oils, soap, tobacco 
be 'worthy of exploration by drillinsr. The oil has a products, cordage, hats, fertilizer ingredients, buttons, 
paraffine base and is practically free from sulphur. Com- tanned products, embroideries, woven articles, matches, 
mercial quantites of asphaltic materials and bituminous etc. The Rizal Cement Co. has a anjall modem plant at 
limestone exist in Leyte. Binangonan. However, the imports of cement in 1918 

Coal to the value of $2,330,000 was imported into Hie were $498,500. , 

Philippine Islands in 1918. Almost every island in me The lime heretofore produced in the Philippine 
Philippine Archipelago and the majority of the prov- Islands is of inferior quality, and much of that used for 
inces are known to contain coal or lignite, and some sugar manufacture and for other chemical purposes has 
of these deposits are now being developed and mined. been imported. The increased production of sugar.by 
Desirable raw materials for the manufacture of port- moderp methods has so augmented the demand for 
land cement occur in the Philippine Islands. Some of lime that there is now a need for the output of large 
these are adjacent to undevelop^ coal fields, the fuel kilns. The price would be sufficient to insure a hand- 
from which is suitable for burning cement. ^Excellent some profit for good lime. Hydrated lime should find 
coralline and crystalline limestones suitable for the extensive use for road-building and for waterproofing 
manufacture of lime occur throughout the archipelago, copcrete. In the sixteenth annual report of the Director 
Asbcstiform minerals are widespread in the Philippines, of the Bureau of Science for the year ended De( 31, 
Bat guano occurs in caves in nearly every province. 1917. I pointed out that in lime, sand-lime brick, salt. 
Salt to the value of $250,000 is each year manufactured caustic soda, bleaching powder and chloroform there is 
in the Philippine Islands by evaporating sea water by a group of fdlied industries that should be successfully 
solar heat. The Philippines also contain mineral operated together in the Philippine Islands. The suc- 
resources of fireclay, abrasives, sulphur, stone and cess of a caustic-soda plant depends rather on the 
artesian and mineral waters, etc. development of local consumption than on its produc- 
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tion for export; and, in addition to utilizing it in the 
manufacture of soap, thus increasing the consumption, 
a paper factory and glass industry should be developed. 
Each of the latter presents an excellent opportunity. 
The experiments, i|i the Bureau of Science in glass 
making prove that bottles, demijohns, glass jars, drink¬ 
ing glasses, lamp (;himneys, etc., of good quality can 
be manufactured of Philippine raw material, and the 
results obtained in the manufacture of paper from 
Philippine raw materials are also very encouraging. 

(Jlay products and various byproducts from the ash 
of tobacco wastes, copra cake and other plant ^wastes 
present excellent opportunities. Byproducts which up 
to the present time are largely being wasted but which, 
if properly developed, may become a source of income 
to the islands are glycerine, molasses, bromine, iodine, 
tannin, bleaching powder, chloroform, acetic acid apd 
its derivates, wood alcohol and several other products 
derived from the dry distillation of wood, etc. 

The Philippine industrial materials available to the 
United States are far greater than is generally under¬ 
stood to be the case. A few of these are now imported, 
but there are opportunities to increase the supply of 
these and develop others. The undeveloped ones and 
a large supply of all may be produced by engaging in 
attractive production enterprises in the Philippine 
Islands in addition to the utilization or importation of 
the raw materials. In all of the agricultural industries 
there are excellent commercial opportunities and there 
is a large amount of virgin fertile soil^that could be 
cultivated. 

Alizarine Dyes in South India 

The following article regarding the supply and dis¬ 
tribution of dyes in South India recently appeared in 
a Madras paper: 

“It is well known that alizarine dyes were, prior 
• to the war, imported mainly from Germany. In fact, 
out of 6,469,739 lb. of alizarine dyes imported into 
British India during 1913-14, as much as 4,637,450 lb. 
- -or 71.7 per cent of the total imports—came direct 
from Germany, and 804,143 lb. (probably of German 
origin) from Belgium. Imports from Germany during 
1914-15 fell to about half the ((uantity of the previous 
year, dwindled to an insignificaYit quantity in 1915-16, 
and aftei*w»ard stopped completely. 

“On the outbreak of the war strenuous attempts were 
made by the British Alizarin Go. to increase its output, 
but not until the early part of l‘U8 was the company 
able to send to India any material (piantity of dyestuffs. 
About April, 1918, advice was received from the British 
Alizarin Co. that it was shipping to its agents in Madras 
(Best & (\).) five tons of alizarine and that there was 
good prospect of regular supplies being received in 
future. The Board of Trade, however, required Best 
& Co. to certify in respect of each sale that the dye 
had been sold to a consumer and not to a dealer. 

Government C'o-operation Granted 

“To enable them to do this and to keep down the 
prices to a proper level, Best & Co. applied to the gov¬ 
ernment for assistance and co-operation. In May, 1918, 
the government sanctioned the introduction of a scheme 
by which collectors of districts were asked to constitute 
local committees to deal with applications for dyes from 
bona fide dyers. The committees were to consist of two 
well-known dyers of the locality, with a government 


official of standing as president of the committee. The 
applicant for dyes had to make a formal application, 
and if it was proved that he was a bona fide dyer 
he would receive a limited supply at a price fixed by 
the collector of the district. In the ca.se of Madura 
alone, which is the chief dyeing center of Madras 
Prpidency, an exception had to be made. The system 
of certificates wa.s fried there for some time, but had to 
be given up owing to certain circumstances special to 
that place. Since October, 1919, the distribution of 

dyes at Madura has been left in the hands of Best & Co. 

« 

German Reparation Dyes—Government Control 
OP Pricf^ 

“According to the terms of the peace treaty, Germany 
is to deliver to the Allies a certain quaiitity of dyestuffs 
as part of the reparation for the injuries done to the 
Allied nations. Out of the German dyestuffs allotted to 
the British Empire, arrangements have been made to 
secure the whole of the reparation alizarine dyes for 
India in addition to a portion of the other reparation 
dyes. These supplies will be in addition to supplies 
which would, in any case, have been sent to India by 
the British Alizarin Co. 

“The first consignment of German reparation 
alizarine dyes for Madras has now been received; it 
amounts to 200 casks of 4 cwt. each. This consign¬ 
ment and future consignments of alizarine dyes expected 
from this source will also be distributed in acco^ance 
with the scheme referred to above. The stock that has 
arrived has been allocated to the various agencies of 
Best & Co. The British Alizarin Co.’s new works at 
Manchester are expected to be completed by June next, 
and shortly afterward it expects to be able to supply 
the total Indian requirements from these factories. 
Meantime the arrangements detailed above will continue 
to be in force. 

'Vln conclusion, it may be of interest to the public 
to know that Best & Co., the Madras agents of the 
British Alizarin Co., arc not at liberty to charge any 
price they choose. ’Phe government fixes the price per 
r)ound and Best A Ce. have to sell the dyes at that rate; 
they are allowed a fixed percentage as commission on 
the net proceeds after deducting duty and handling 
charges. The #sale price of alizarine has now been 
fixed at 1 rupee 3 annas |38c.J per pound at any of Best 
& Ck).’s depots. 


Production oi Indigo in Manchuria 
The annual production of indigo in Mancnurla ap- 
inoximates 4,000,000 to 5,000,000 lb., of which about 
one-third is dispo.sed of in the Mukden market, reports 
(.'onsiil General Albert W. Pontious. The best quality 
sold there in May at 26c. per li. lb., and the cheaper 
grades at 15c. and 21c. In favorable soil the yield 
per fifteen acres is estimated at from 20,000 to 26,000 
lb. of leaves, from which about 533 lb. of crude indigo 
obtainable. Previous to the war foreign artificial 
indigo was imported into the Mukden consular district 
to the extent of approximately 3700,000, and into the 
whole of China to the extent of 35,600,000 annually. 
The increasing price of artificial indigo subsequent to 
the elimination of Germany as a source of supply has 
made the vegetable indigo industry very profitable again. 
While a smkll amount of the foreign indigo is still 
on sale, the price of 3170 per cask of about 176 lb. is 
practically prohibitive. 
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The Chemistry of the Brain 

By Clarence Jay West* 

I ^HE brain and nervous system control, either 
X directly by nerve impulses or indirectly through 
the blood stream, the metabolism and activity of all the 
other tissues of the body. They are, therefore, the 
master tissue of the body.” While the nervous tissue 
comprises a relatively small part of the entire body, its 
superior reactivity or irritability enables it to control 
or set the pace for the other tissues. » 

The chemistry and metabolism of the nervous tissue 
are from almost every point of view the most absorbing 
and interesting of the problems of physiological chem¬ 
istry. Matthew in his textbook states that the whole 
of evolution is characterized by the steady development 
of the nervous system, and by the steady development 
of no other tissue. The power of adapting the organism 
to , a changing environment has been solved by the de¬ 
velopment of a tissue of the body which should be most 
irritable, which should control the other tissues, and 
which, having memory, could profit by experience. It 
is by means of his nervous system, and in that respect 
alone, that man stands at the summit of the animal 
world. 

In spite of the importance and fascination which this 
study should possess, we know comparatively little 
regarding the chemical composition of the brain and the 
properties of the substances which are characteristic of 
nervous tissue. Much of our present knowledge is due 
to Thudichum, who worked comparatively unknown and 
entirely unappreciated, owing to his unusually comba¬ 
tive nature, for many years (about 1866 to 1876) in 
England. The results of his investigations were pub¬ 
lished in the form of reports during this period, and 
later were collected in the form of a book un^er the 
title ”The Chemical Composition of the Brain of li^an 
and Animals.” Among the later investigators in this 
field we may mention Koch, Frankel, Rosenheim, 
MacLean, Thierfelder and Levene. 

Our methods for analyzing the proximate constitu¬ 
ents of the brain are far from satisfactory at the pres¬ 
ent time because of the complexity of the material in 
question. The following figures represent in a rough 
way the composition of the gray and the white matter: 

(jtuy White 

Water. ... »5 3 70.2 

Ftoteio. . 7 6 8.6 

LijpoidB. ... 3 1 18 I 

l^tereolublo. 0.5 14 

The composition of the solids of the human brain is 
given by Koch as follows, the figures being per cent of 
dry matter: 


l^otvin. 

Eatractives. 

Aah. 

PhosphaUdi*_ 

Ccrcbroaidm . 
Tiipoid Bulnhur.... 
Gholeetf^ol. 


Wholo Brain 

Wluili> Hmin 

('»r|iu 

(Cliil(J) 

(.\fliilO 

('allciMU 

... 46.6 

37.1 

27.1 

. . 12.0 

6.7 

3.9 

... 8.3 

4.2 

2 4 

... 24 2 

27 3 

31 0 

6.9 

13.6 

18 0 

0 1 

0 3 

0 5 

... 1.8 

to.9 

17 1 


The protein material of the brain is of the same gen¬ 
eral composition and nature as that found in the other 
parts of the body. If there is anything characteristic 
about it, it is the presence of normal amino-caproic acid. 
This is a matter probably of not very great significance, 
and it is unlikely that this acid is found only in brain 
protein. 


* Information Department. Arthur D. Idttle, Inc. 


The characteristic property of nerve tissue which dif¬ 
ferentiates it from all other tissues of the body is the 
presence of a large amount of ether and alcohol soluble 
material, which has be^n called by the collective name 
lipoids. The scope of this term varies with various 
investigators, but in general it has been used to include 
cholesterol, the nitrogen-containing bodies and the nitro¬ 
gen and phosphorus-containing bodies. It is probable 
that there also exists a sulphur-containing body in the 
brain, but whether it contains in addition only nitrogen 
or whether it contains both nitrogen and phosphorus has 
not bdhn determined. 

Classification of Known Brain Substances 

The following classification represents our present 
knowledge of the substances which have been definitely 
established. The literature of lipoids is very confusing, 
because names have been given to bodies which are 
mixtures of two or more of these, or which contain other 
impurities. 

I. Cholesterol. Really this should not be classed as 
a lipoid, and is included only because it occurs in the 
alcoholic extract of nervous tissue. 

II. Cerebrins. (Nitrogen-containing). 

а. Phrenosin. 

б. Cerasin. 

III. Phosphatides. (Nitrogen- and phosphorus-con¬ 
taining). 

1. Ratio of N:P = 1:1. 

a. Lecilihin. 

h. Gephalin. 

2. Ratio of N: P = 2:1. 

Sphingomyelin. 

IV. Sulphur-containing compound. 

Let us first consider the lipoid materials by studying 
their methods of isolation. The fresh brain matter is 
carefully freed from the covering tissue, washed, ground 
in an ordinary meat grinder, and dried in vamo. This • 
drying is usually carried out at 95 to 100 deg. C. The 
dried material is then ground to a fine powder and 
thoroughly extracted with hot alcohol. This removes 
all of the lipoid material, although as the process of 
purification continues a large part of it becomes insolu¬ 
ble in alcohol. Upon cooling the alcoholic extract, a 
large amount of the cholesterol and a certain amount of 
the nitrogen and nitrogen- and phosphorus-containing 
bodies separate out. 

The filtrate will contain the greater part of the lecithin 
and cephalin. This is evaporated to dryness or to a 
thick sirup in vacuum and poured into acetone. This 
procedure precipitates all of the lipoid material and 
is a means of separating this from the fats and choles¬ 
terol. Because of the solubility of the lipoids in one 
another, this lecithin mixture will contain a consider¬ 
able amount of the cerebrins and some sphingomyelin. 
The latter are in.^oluble in ether, and, therefore, extrac¬ 
tion with ether will remove the lecithin and cephalin. 
Cephalin is insoluble in alcohol, and by dissolving the 
lecithin-cephalin mixture in ether and pouring this solu¬ 
tion into alcohol, we are able to effect a certain separa¬ 
tion of lecithin and cephalin. The procedure is very 
tedious, but finally results in the preparation of a cepha¬ 
lin which is free from lecithin. The preparation of a 
pure lecithin involves a considerable amount of addi¬ 
tional work. 

The mixture of cerebrins and sphingomyelins may 
be separated by a complicated system of precipitation 
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and fractionation, involving the use of acetic acid, 
petroleum ether, alcohol, and pyridine. The details of 
this method have been worked out by Levene and will 
not be given here. 

The sulphur-containing body is found in the same 
fraction as the cerebrins, and all attempts to obtain a 
product which is rfch in sulphur or which is constant 
in composition have been unsuccessful. 

We thus see that, in general, the lipoid material may 
be separated into two groups, the solid, almost crystal¬ 
line (cerebrins and sphingomyelins) and the sticky 
amorphous lecithin cind cephalin. Without goihg too 
deeply into the organic chemistry of these bodies, let 
us look briefly into their chemical composition. Lecithin, 
which is probably the best known of all of these bodies, 
is a glyceride which contains one molecule of stearic 
acid, one molecule of an unsaturated acid, which prbb- 
ably belongs to the oleic acid series, while the third 
hydroxyl of the glycerol is esterifled by means of phos¬ 
phoric acid, which in turn carries a choline residue. 
That is, the lecithin molecule may be represented by 
the following formula; 


CII, OOC C„H„ 
iH-OOC-C„H„ 

I O OH 


CH, -O- P—0 

I 

OH 


C.H,-N(CH,), 

i 


Our knowledge of the chemistry of lecithin was 
greatly increased by the application of the principle of 
reduction with hydrogen and palladium, because by this 
reaction one is able to obtain a crystalline body. Upon 
hydrolysis of this crystalline lecithin we obtain only 
stearic acid. This, therefore, does away with the 
possibility which many investigators have tflought 
probable, that lecithin was a mixture of a stearic acid 
and a palmitic acid glyceride. 

The chemistry of cephalin is much more complicated. 
Thudichum, who first isolated this body, observed that 
the carbon content was approximately 60 per cent. The 
products of hydrolysis were found to be glycerol, 
stearic acid, an unsaturated acid probably of the linoleic 
series, phosphoric acid and amino-ethyl alcohol, 
NH,CH.CH.jOII. If the composition is calculated from 
these components, it is found that the carbon should 
be 66 per cent. Thudicum noticed this discrepancy 
between the observed and calculated values for carbon, 
but made no attempt to account for it. Later inves¬ 
tigators likewise obtained a cephalin with 60 per cent 
of carbon, but no attempt was made to explain this 
difference until Levene started his work. Levene and 
West spent a year in attempting to so purify cephalin 
that the carbon content would be raised to 66 per cont, 
but without success. The attempt to reduce cephalin 
with hydrogen was at first unsuccessful, but lately 
reduced cephalin has been prepared. Various deriv¬ 
atives, especially urethanes, were prepared, but these 
were unsatisfactory because of their amorphous nature 
and threw no light on the composition of the body in 
question. Very recently Levene has been able to show 
that it is probable that during the process of purifica¬ 
tion there is a certain decomposition of the cephalin 
molecule and that one fatty acid radical is split off. 
Either this is the explanation or there occur in the 


brain two cephalins, one of which '^contains t¥f6 fatly 
acid residues, while the other contains only one. 

The cerebrins are a much more satisfactory class of 
compounds as regards work in the laboratory. Thqy 
ciystallize readily from alcohol and other/K>lvents. Here 
again we find that we are dealing with a mixture of 
two substances. By careful fractionation from a num¬ 
ber of solvents one is able to obtain a more insoluble 
fraction, which ia*^found to contain only cerebronic acid. 
Gerebonic acid is a hydroxy-acid which contains twenty- 
five carbon atoms, and which on oxidation yields 
lignoceric acid. Lignoceric acid is familiar to some 
of us because it has been isolated from the soil and 
from wood. The other components of this more 
insoluble fraction, which has been given the name 
phrenosin, are galactose and sphingosine. Galactose is 
of course a well-known sugar. Sphingosine has been 
shown to contain seventeen carbon atoms, two hydroxy 
groups and one amino group, together with an unsat¬ 
urated bond. By oxidation of sphingosine it is shown 
that the unsaturated bond is between the thirteenth and 
fourteenth carbon atoms, since the product of oxidation 
was tridecylic acid. Upon reduction and subsequent oxi¬ 
dation pentadecylic acid was obtained. This indicates 
that the amino and hydroxyl groups are located on the 
last three carbon atoms. Various attempts have been 
made to prepare the unsubstituted amine from sphing¬ 
osine in order to locate the relative positions of the 
hydroxyl and amino groups. These efforts have been 
unsuccessful thus far. It has generally been assumed 
that the amino group is on the last carbon atom, and 
we may, therefore, express the formula for sphingosine 
approximately as follows: 

C.,H„CH: CHCH (OH) CH (OH) CH,NH, 

The more soluble fraction of cerebrin (cerasin) be¬ 
comes richer in lignoceric acid as the process of purifi- 
calKon proceeds, and since we find no other substance 
upon hydrolysis, we may assume that the only difference 
between phrenosin and cerasin is in the nature of the 
fatty acid. It is, of course, desirable that an absolutely 
pure cerasin edntaining 100 per cent of its acid as 
lignoceric acid should be isolated. We may write the 
general formula of these compounds as follows: 



H H OHH\^ 

HC-i -d -i-C-C-O-CH- CHOH-CH.-NH 

CH io 

II 

CH 
C..H. 


I I I I I 

OHOHH H OH 


(!;hoh 


Upon hydrolysis of sphingomyelin we obtain the 
following products: Sphingosine, identical with that 
obtained from the cerebrins, choline, phosphoric acid, 
*and a mixture of fatty acids, one of which is lignoceric 
acid. The other acid appears to have the composition 
of a hydroxy-stearic acid, but this is not definitely 
established because of the difficulty in obtaining this 
acid in a pure state. It is still an open question as 
to whether thek'e are two sphingomyelins, one contain¬ 
ing cerebonic acid and the other hydroxy-stearic acid, 
or whether the molecule is a diphosphatide containing 
both of the fatty acids mentioned. 

It is thus seen that the chemistry of the lipoids offers 



JvJUlf 28 , 1820 


CHEMICAL AND MBTALLUBGIGAL ENGINEEBING 


147 


• number ,of unsolved probleme. The difllcul- 

ties in the field are many. The materials are very 
similar in physical and chemical properties, and are 
particularly hard to separate because they are so nearly 
neutral in ch^acter. If there was an acid or a basic 
group from' mich to prepare characteristic derivatives 
the hope of separation should be infinitely greater. .As 
it is, one is de^ndent entirely upon very slight differ¬ 
ences in solubility in mixtures of or^hnic solvents. The 
losses in these fractionations are very great, and it is 
only when we work with kilograms of the material 
that we can hope for any success. Even with all of 
these difficulties, the field is a fascinating one and still 
offers an opportunity for a real contribution to our 
knowledge of physiological chemistry. 


The British China-Clay Industry 

There are signs that the china-clay export trade 
of England is beginning to revive after the severe 
blow dealt it by the war and by the exchange and trans¬ 
port difficulties that have hindered its development since 
the armistice. No other country possesses deposits of 
china clay similar in character and essential qualities 
to those found in Cornwall and Devon, although the 
United States, Germany and Austria have developed 
their native white earths for use as a substitute for 
china clay in certain classes of goods. The total pro¬ 
duction of china clay in Great Britain before the war 
was approximately a million tons per annum, but the 
trade is capable of considerable expansion. 

England is the only country that exports china clay, 
the white earths of other countries being in no demand 
outside their centers of origin, and only to a limited 
extent there. Roughly, two-thirds of the British trade 
is export. Of the total production of 964,00C tons in 
1912 (the last normal year, 1913 having been the year 
of the clay strike) over 661,000 tons were exported. In 
1917 the total production dropped to 608,152 tons and 
the export trade to 310,750 tons, while in 1918 the pro¬ 
duction dropped to 465,325 tons and the export to 232,- 
464 tons. Last year the export rose to 286,543 tons. 
During the later months of the war the exports to Rus¬ 
sia, Germany, Belgium, and the Netherlands, represent¬ 
ing in 1914 over 177,000 tons, were wiped out, except 
for 1,000 tons in 1918, and the exports to America had 
dropped by more than half—from 320,000 tons in 1914 
to 162,000 tons in 1918. 

Regaining of American and European Trade 

The utilization of American kaolins by manufacturers 
of the United States has been artificiary assisted 
through war-time freights inflating the price of English 
china clay, but with the gradual return of freights to 
normal the regaining of the American market by British 
clay shippers is only a matter of time. Recent big ship¬ 
ments seem to point to this being the case. As the 
American market accounts for nearly half of the normal 
china-clay export trade of the United Kingdom, and was 
actually more than half in 1914, it is important to the 
British industry that this business be recovered. 

As to the European trade, here again the question 
of price may have a temporary influence against the 
recovery of some former markets, especially in coun¬ 
tries which possess white earths capable of being used 
in certain classes of goods, but eventually the superior 
quality of English china clays will assert itself. Higher 


pr^uction costs in labor and material have forced up 
chinarclay prices to a figure to whidi exporters are 
making every effort to accustom their former customers, 
and the gradual rise in the export trade points to the 
success of their efforts. > * 

Continental Stocks Exhausted—The Home 
Trade 

The export trade has a lot of leeway to make up 
before it attains to the normal. In 1912 Russia took 
46,000 tons, and there has yet to be recovered the pre¬ 
war t/ade of 94,000 tons to Germany, 67,000 tons to the 
Netherlands, 68,000 tons to Belgium, 45,000 tons to 
France, and 21,000 tons to Italy, let alone the 40,000 
tons to other foreign countries and the 35,000 tons to 
British possessions. There is this encouraging feature 
—that all the stocks of china clay on the Continent are 
practically exhausted, and that the replacement of those 
stocks, apart from running supplies, must absorb large 
quantities in the very near future. [The annual exports 
of unmanufactured china clay from the United King¬ 
dom to all countries since 1913 have toiaied: 1913— 
629,703 tons, value $3,617,902; 1914—628,620 tons, value 
$3,677,685; 1915—333,964 tons, value $2,085,709; 1916 
—393,893 tons, value $2,567,069; 1917—310.750 tons, 
value $2,339,078;* 1918—232,464 tons, value $2,258,786; 
and 1919—286,543 tons, value $3,712,843. For the first 
three months of the present year the shipments 
amounted to 90,236 tons, valued at $1,186,419.] 

The home irade also reveals hopeful signs. With the 
paper miljs going at full blast to overtake a large ac¬ 
cumulation of unfilled orders, the potteries busily en¬ 
gaged in meeting big demands from abroad, the ^'boom" 
in the cotton-textile trade, and the requirements of the 
chemical trades—all of which industries use china clay 
at some stage of-their work—there is every reason for 
anticipating a revival approaching pre-war dimensions 
in the china-clay trade of Great Britain this year. 


Fire-Resistant Coatings for Wood* 

Fire-retarding paints are the most practical means 
so far discovered by which small amounts of wood can 
economically be made fire resistant. The only other 
known methods of decreasing the flammability of wood 
are to keep it wet, or to inject into it certain chemicals 
under pressure. These methods, though.more effective 
than painting, are usually either impracticable or too 
expensive to be considered. 

Ordinary calcimine or whitewash has proved in tests 
to be as fire resistant as any paint covering tried. It is 
cheap and convenient to use. Although it will not pre¬ 
vent the burning of wood exposed continuously to a 
high heat, a good coat of calcimine on wood will de¬ 
crease the danger of a blaze spreading from burning 
ci&arettes, sparks, matches and similar small sources 
of fire. Calcimine is, of course, more effective for inside 
than for outside use. 

For exterior use numerous patented fire-retardent 
paints are available. An effective outdoor paint which 
has been developed at the Forest Products Laboratory 
consists of linseed oil, zinc borate and chrome green. 
This paint has maintained its fire-resisting properties 
through more than three years of exposure to the 
weather. 

^From Forest Products Laboratory Technical Notes, June, 1120. 
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New Regulations for the Importation 
of Dyestuffs, Drugs and Chemicals 

IIP] War Trade Board section of the Department of 
State announces^ that T^eneral Import License PBF 
S7 (War Trade Board Ruling 825, issued Aug. 15, 1919) 
as revised and extended now permits the importation 
into the United States from all countries of the world 
without individual import licenses of all commodities 
excepting synthetic organic drugs, synthetic organic 
chemicals, dyestulTs, products derived directly or 
indirectly from coal tar, including crude and '^inter¬ 
mediate products and mixtures and compounds of such 
products. For the importation of the commodities for 
which individual import licenses will continue to be 
required, new regulations have been made, as follows: 

All applications for licenses must be made in triplicate 
on Form M provided for the purpose. The rules and 
regulations must be complied with strictly. 

Dyestuffs From Germany 

Licenses for the importation of dyestuffs of German 
make or origin similar kinds or satisfactory substitutes 
of which are unobtainable in the United States on 
reasonable terms as to price, quality ^nd* delivery may 
be granted in limited quantities for use of consumers to 
meet their own special manufacturing requirements, in 
conformity with special rules and requirements, as 
follows: 

A letter stating clearly the requirements must accom¬ 
pany the application for license. Allocation certificates 
must be secured from the War Trade Board Section. 
On request special forms will be furnished consumers 
for application for allocation certificates, which when 
granted will entitle the consumer, on import application 
therefor to the War Trade Board Section, to licenses for 
the importation of such German dyestuffs as may be 
enumerated on the allocation certificates. Such certifi¬ 
cates must be transmitted to the War Trade Board 
section with completed import applications (Form M) 
for licenses in order to receive attention. Allocation 
certificates, at the option of the consumer, may be 
indorsed over to an importer or other person to accom¬ 
plish such importation, in which case the indorsee should 
complete and transmit import application (Form M) 
accompanied by corresponding allocation certificates to 
the War Trade Board section. 

Dyestuffs From Non-Enemy Sources 

Import application (Form M) for licenses for the 
importation of dyestuffs and for intermediates entering 
into the manufacture of dyestuffs of non-enemy manu¬ 
facture must be confined to quantities not in excess of 
six months' manufacturing requirements and must be 
accompanied by aftidavits or signed statements from 
ultimate consumers to the effect, if true, that the dyes, 
indicating them, in the <iuantities asked for are not in 
excess of their manufacturing requirements for a period 
of not exceeding six months from the date of receipt, 
and agreeing to notify the War Trade Board section of 
the date of their receipt. In completing import applica¬ 
tions for licenses definite information must be furnished 
showing the name of the country in which the dyestuffs 
or the intermediates were produced and the name and 
address of the producers in order to have applications 
receive attention. 


Synthetic Organic Drugs and Chemigam^ 

From Germany 

Licenses are not being granted for the importation 
into the United States or its possessions of synthetic 
organic drugs or synthetic organic chemicfils of German 
make or origin if the same drugs or chemicals or 
satisfactory substitutes are obtainable in sufficient 
quantities from domestic sources on reasonable terms as 
to price, quality and delivery to supply domestic require¬ 
ments. Accordingly, applications for licenses for the 
importation of such commodities from Germany or of 
German make must show the chemical as well as the 
trade name, or the chemical character or comxxisition, as 
may be, of each article, together with all other informa¬ 
tion available which will serve to aid in its identifica¬ 
tion, including the statement, if true, that the article 
or a satisfactory substitute for the purpose is unobtain¬ 
able in the United States, or if obtainable, is unobtain¬ 
able either in sufficient quantities or in required quality 
or at reasonable terms or delivery; further, that the 
quantity asked for is not in excess of six months’ 
requirements for domestic consumption. Quantities of 
these commodities for consumption in manufacturing 
plants must be accompanied by affidavits or signed state¬ 
ments from the ultimate consumers along the lines 
indicated. Appropriate statements in accordance with 
the foregoing from three or more reputable physicians 
should accompany import applications for licen.ses for 
the importation of drugs and medicines of German make 
or origin. 

Synthetic Organic Drugs and Chemicals 
From Non-Enemy Sources 

On receipt of import application (Form M), accom¬ 
panied by appropriate statements that the quantities 
are not in excess of six months’ requirements for their 
own- use or for purposes of sale to the trade, consideration 
will be given the matter of granting licenses for the 
importation, in limited quantities aforesaid, of synthetic 
organic drugs and synthetic organic chemicals of non- 
enemy make. Definite information must be given in the 
import application showing the name of the country in 
which the drugs or chemicals are produced and the 
name of the producer abroad, together with the state¬ 
ment that no part of the goods are of German make 
or origin. 

• 

Shipment of Controlled Commodities Prior to 
Obtaining License 

Licen.sc.s for the importation of controlled commodi¬ 
ties should always be obtained in advance of placing 
orders* and failure so to do cannot be accepted as a 
valid reason for granting licenses for the importation of 
any such commodities through any waiver of the rules 
and regulations governing such importations. 

,, Native Drugs and Chemicals 

Native drugs and chemicals in their earthy state, as 
mined or grown, and which have been subjected to no 
chemical treatfhent whatever, may now be imported into 
the United States from any country in the world with¬ 
out a license, the same as before the war, and no 
formalities are now necessary with the War Trade 
Board section in connection with the importation of sudh 
commodities. 
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Cracks in Ingots 


A Demonstration That One Class of Deep-Seated Cracks Is Due to the Generation of Parasitic Centers 
of Crystallization in Undercooled Regions of the Melt, With the Result That 
Adjoining Phenocrysts Are of Widely Different Composition 

By FEDERICO 6I0L1TTI 


C racks in ingots and castings are the principal 
things to avoid in steel-casting practiceo Without 
attempting to classify and discuss exhaustively 
the kinds of defects which appear from time to time» it 
is sufBcient to point out that some of them result from 
purely chemical phenomena, which develop as a rule 
during furnace work, while others are caused by dis¬ 
tinctly physical reactions ordinarily arising during 
solidification and cooling of the metal. Inclusions of 
slag and blow holes belong to the first category; surface 
and internal cracks, on the other hand, are more com¬ 
monly thought of as being due to differential thermal 
expansion during cooling through the solidification and 
transformation range. 

Importance of Local Undercooling 

These phenomena have been carefully studied, but 
only in a few cases have their exact causes been deter¬ 
mined. Unfortunately, flaws and cracks, though of the 
greatest importance, have been almost exclusively 
ascribed to hypothetical 'internal stresses.” This point 
of view has been accepted with such faith that in many 
cases internal stresses or a fancied adhesion of ingot to 
mold has been said to cause surface cracks! * 

I am convinced that the phenomena of local under¬ 
cooling and of segregation and their effect on inter¬ 
crystalline adhesion are far more important than inter¬ 
nal stresses in originating flaws in metal, which in turn 
render the forging or other working of large masses of 
steel so delicate. Since illustrative cases where defects 
can be definitely ascribed to certain particular causes 
are not frequently met with, I believe that it is impor¬ 
tant that every such instance should be given wide pub¬ 
licity. The following observations, therefore, previously 
printed in part in UInduatria, vol. 29, Nos. 16 and 17, 
refer to a special case, analogous to many others which 
have come under my observation, where the interrelation 
is especially clear between the process of crystallization. 



its accompanying segregation, and surfaces of deficient 
strength in the steel. 

Discovery of Extended Cracks 

*A 60-ton nickel-steel ingot of the following composi¬ 
tion was cast from an acid open-hearth in an octagonal 
cast-iron mold. 

C .. 0.36 8 . 0.002 

Mn 0.69 P 0.024 

Si 0.27 Ni 2.02 

Before the ingot was completely cool, it was placed 
in a reheating furnace, then roughed in a press to a 
cylinder of diameter but little smaller than across flats, 
and the top qnd bottom cropped. Even this early in 
the history of the piece there appeared some of those 
baffling defects which certainly are not exchiaively due 
to differential thermal expansions. 
For instance. Fig. 1 shows a thin 
crust of considerable area which 
peeled off parallel to the bottom cut, 
curling out on itself, evidently in¬ 
dicative of a plane of little strength 
along the parting. Other such sur¬ 
faces were later found in the same 
metal. 

After rough pressing and crop¬ 
ping, a cylindrical core about 600 
mm. diameter was cut longitudi¬ 
nally down the axis, which on re¬ 
moval was found to be broken in 
three parts by irregular cross¬ 
fractures. Splitting the end of the 
core along an axial plane gave a 
block whose intersection with the 
lower break is sketched in Fig. 2 
by the line CDK. A cross-cut AB then produced a sam¬ 
ple for examination. After careful polishing and etch¬ 
ing this surface for about 8 hr. in a 20 per cent H^SO, 
solution at 60 deg. G., macrostructure of the portion 
shown cross-hatched in Fig. 2 immediately gave a clue 
to the cause of failure along an extension of plane LD. 

Under eye examination, the most evident fact was the 
notable difference between the structure of part ACDL 
and part LDHB. In the left hand part clearly defined 
large dendrites were well developed, while on the right 
of LD a poorly defined granular structure existed, and 
the line LD itself was well marked by deep pits. All 
these characteristics were intensified by etching an 
hour longer, when the appearance was photographed in 
Fig. 3. Even further extended acid attack did not alter 
the essential appearance, but even emphasized the dif¬ 
ference in structure and dug deeper into the metal at 
the common boundary. 

Under microscopic examination. Fig. 4 shows the 
structure of the left-hand part, while Fig. 6 shows that 
of the granular structure immediately adjacent to the 



F1& 2. Sketch of 
crack across axial 
coro from Insot 
shown In FIff. 1. 
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FIG. ». r)lFl>'KRP:N(’'K IN MACRO??Tlin(?TURF IN ADJOINING 
rOHTIONS OF 1N(50T 


right (part LDHB) after repolishing and etching with 
at 6 per cent HNO. solution in amyl alcohol. The con¬ 
trast between the relative areas occupied by ferrite and 
pearlite is extreme. Chemical analysis ronfirmed the 
fact that carbon was lower in the right-hand phenocryst, 
and that the average metal as tapped from the furnace 
was intermediate: 



Muhn ACDL 

AnalvHiH 

Mhhh LDHH 


(1 )ciidritif') 

of llriit. 

((Jrnnuittr) 

c. 

.0 44 

0 36 

0 30 

SI. 

0 26 

0 27 

0 24 

Mn. 

.. . 0 70 

0 69 

0 62 

P. 

. 0 034 

0 024 

0 018 

Ni . 

2 09 

2 02 

2 03 


• Manganese and phosphorus are distributed in the 
same direction as carbon, but not to as wide an extent. 
Silicon and nickel are substantially uniform, the analyt¬ 
ical results being within the limit of error, but even 
in these cases the dendritic mass seems to have a slight 
preponderance. Nickel, it should be remarked, diffuses 
in molten metal with known tardiness, so that it is pos¬ 
sible that the heat analysis—made from a 30-kg. ingot 
taken from the molten stream at about the middle of 
the tap—may not correspond exactly to the mean con¬ 
centration of nickel in the ingot. 

Cause of Intense Segregation 

These data seem to me to indicate clearly the cause 
of the demonstrated segregation. It is quite significant 
that the differences in concentration between the den- 



FIG. 4. MICROSTRUCTURB FIG. 6. MICROSTRUCTURH 
OF DENDRITIC MASS OF GRANULAR MASS 


dritic and the granular masses are greatest for those 
very dements with tiie greatest difference in composi¬ 
tion between the solid and liquid phase at given ifimr 
peratures during solidification. 

A glance at the binary equilibrium diagrams between 
iron and the usual alloying elements establishes this 
point. Howe’s diagram for carbon (Fig. 6) and Korn 
stantinow’s for phosphorus show a very considerable 
spread between liquidus AB and solidus AE. A vertical 
ordinate in the solid-solution range would have a quite 
long section between intercepts with AB and AE —^which 
corresponds to the fact that a wide temperature range 
is traversed between incipient and completed solidifica¬ 
tion. In addition to this, a horizontal abscissa between 
1,500 deg. G. and eutectic temperature would also have 
a comparatively long portion between intersections, de¬ 
noting a wide difference in concentration between solid 



FUl. 6. IKON:CAURON EQUILIBRIUM DIAGRAM ACCORD¬ 
ING TO HOWE* 


solution and liquid phases in contact and equilibrium 
at that degree. Segregation of manganese is much less, 
and the iron: manganese equilibrium diagram shows a 
smaller spread between liquidus and solidus (Fig. 8), 
while those alloys which have a yet narrower solidifica- 
\ion range—iron: silicon shown in Fig. 9 and iron: 
nickel in Fig. 10—produce a negligible difference in the 
analyses. 

Such facts are clear indications that the real cause of 
the internal discontinuity is inherent in the mechanism 
of separation of^solid solutions from the melt. 

In the particular case under discussion, the fact 
that the transition from metal of one composition t6 
that notably lower in carbon and manganese occurred 

>**Metallosraphy of Steel and Cast Iron,** n* ItO. 
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in an interval of a few millimeters certainly suggests 
that two crystalline masses must have formed and 
developed around two different nuclei at different times 
or fates* and their growth was only arrested by coming 
into contact with each other, which surface of contact 
is well developed by the line LD in Fig. 8. Considering 
the size of the phenocrysts, it is evident that but few 
abnormal or parasitic germs of primary crystallization 
must have been generated in the interior of the fused 
metal. Proceeding from these nuclei, large crystalline 
masses grew into being, whose chemical compo'^iticm 



I’lO. 7. IIM)N : PIlOSrilOROUS EQUILIBRIUM DIAUHAM 
ACCORDING TO KONSTANTINOW* * 

varies, center to surface, in an analogous manner to that 
ordinarily found from the periphery to the axis of an 
ingot, or from the base toward the head, when crystal¬ 
lization is initiated at the sides and bottom. It seems 
clear that if two parasitic nuclei apilear near each other 
at different times, or even if two simultaneous germs 
received accretion at notably different rates owing to a 
pronounced localized undercooling in the neighborhood 
of one of them, the ultimate surfaces of contact will 
separate various stages in the development of the phenn- 



FIG. 8. IRON: MANGANESE EQT7ILIBR1UM DIAGRAM AT 
SOLIDIFICATION TEMPERATURES, ACCORDING 
TO LEVIN AND TAMMANN* 

crysts themselves, and therefore different stages in 
the process of segregation with its attendant difference 
in chemical composition. 

If it be granted that in this particular case the 

*g. am/org. Ohmn., voL 60, p. 209. 
veft ^ ***' ** reproduced In Oulll- 



KHS. !». IRON: SILICON EQUILIBRIUM DIAGRAM ACCORD- 
^ ING TO Gi’ERTLBR AND TAMMANN* 

appearance of parasitic nuclei is responsible for a struc¬ 
tural difference in no way connected with the geometric 
symmetry of the ingot, it follows from the well-known 
mechanism of solidification that such centers of crystal¬ 
lization will superpose an additional segregation effect 
upon that due to the ordinary columnar fredfcing of the 
main mass. Jn fact it may well happen that random 
nuclei may spasmodically appear well within the fused 
interiors of the mass, in a molten region which has 
already been enriched in alloying elements by the pre¬ 
vious separation of purer solid solution at the super- 
hces. Then the difference between the analyses of the 
central regions of several phenocrysts corresponding 
to various nuclei can be comparatively large, even 



I HI. 10. IRON: NMCKEL EgiJIT.TRRirM DIAGRAM ACCORD¬ 
ING TO OSMOND'* 

greater than the usual differences in concentration, edge 
to lenter, of an individual austenite crystal. This last 
conclusion seems to be verified by the analyses given 
above. While a minute chemical survey was not made, 
the macroscopic and microscopic examination amply dem¬ 
onstrates an extensive segregation before the formation 
of parasitic nuclei, a segregation much greater than is 
apparent within these phenocrysts themselves. 

Cursory examination suggests that the contact sur¬ 
face LH has been impregnated with impurities. For 
instance, metal at and near the joint is attacked by 

anorg, Chem,, voL 47, p. 168. 

H7ampt Rend., 1899. vol. 128, p. 804, and Gulliver, *'MetalUc 
Alloys,**^ p. 821. 
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FIGS. 11 AND 12. NON-METALLIC INCLUSIONS AND DIS¬ 
CONTINUOUS STRUCTURE AT INTERCRYSTALLINE 
REGIONS 


sulphuric acid with far greater speed than the body of 
the grains, etching the latter, but digging deep pits 
along the former. Microscopic examination of a 
polished surface confirms the impression, Figs. 11 and 
12 , showing the character of the non-metallic inclusions 
located there. Abundant foreign material agglomerated 
into masses of comparatively large dimension can be 
seen,'much larger than those very small particles of 
^'emulsified slag’* which could occasionally be detected 
within the crystals themselves. 

An analogous accumulation of slag and a similar 
agglomeration into masses notably greater than those 
found in other parts of the metal are frequently seen 
in the metal forming the walls of the pipe in steel 
ingots cooled very slowly; more especially incthe prox¬ 
imity of the lower apex of this cone-like cavity. There 
seems no question that the metal forming the walla of 
the cone’s apex is the last portion of the steel to solidify 
(at that region of the ingot, at least), and the commonly 
observed enrichment in insoluble impurities is habitually 
explained by the assumption that the slag particles, 
originally distributed in suspension in a substantially 
uniform manner throughout the melt, are gradually 
expelled and accumulated in the residual mother liquor, 
remaining fluid until the end. In other words, the 
mechanism of slag accumulation is intimately connected 
with the process responsible for the increase in concen¬ 
tration of elements actually in true solution in the fused 
steel, and which solidify in primary solid solutions in 
iron of a concentration less than that which exists in 
the liquid phase with which they are in equilibrium. 

Whereas the separation of mixed crystals has been 
studied in detail, and there seems to be substantial 
agreement as to its modus operand!, certainly so much 
cannot be said as to the extrusion of suspended slag. 
Still, the explanation just advanced is in conformity 
with various researches to be published later. But ac¬ 
cepting it as a fact that, in cooling, slag particles are ac¬ 
cumulated in some manner or other in that part of the 
ingot last to solidify, it would seem justifiable to call 
upon a similar train of events to explain the presence 
of slag particles at the crystalline boundary L//, and to 
consider the cementing metal as the solidified last res¬ 
idue of liquid steel rich in impurities and slag, a mother 
liquor filling the voids between crystalline intersections. 

Cracks Unrelated to Piping 


sound and free from discoverable discontinuities for 
three meteirs beyond the fracture CDH, at which point 
appeared the bottom of the pipe; and third, the surface 
of weakness under examination traversed ^e ingot for 
more than half of its thickness, maintaining its char¬ 
acteristics for that distance without change. 

Bht even if the pipe is related to similar defects, it 
would hardly alter j:he conclusions already reached rd- 
ative to the influence of parasitic nuclei upon sound 
metal. Such germs evidently cannot form except in 
liquid metal occupying a core of indefinite size, walled 
by austenite crystals previously separated from the. 
melt. They can appear simultaneously or in succes¬ 
sion, but for maximum segregation it is highly probable 
that one center of crystallization sprang into existence 
considerably later than its neighbors, in some region 
where by reason of eddy currents, gas bubbles or non- 
uniform radiation the temperature was markedly dif¬ 
ferent from the average of its surroundings. Once 
germinated, subsequent growth by natural crystalline 
accretion will account for all the abnormalities noted in 
the study of this ingot, especially if the phenomenon of 
undercooling or surfusion occurred before crystalliza¬ 
tion began, in which case the speed of growth is very 
largely increased. 

Dangers of Such Variations in Composition 


From a technical point of view, the consequences of 
large heterogeneities are essentially of two kinds. 

First, notable differences in the carbon content of 
contiguous masses in the steel can render diificult or 
impossible the production of desired and expected re¬ 
sults from a heat treatment predetermined for metal 
of the same average analysis and condition. In partic¬ 
ular cases it is clearly impossible to follow general rules, 
uTifi fVin iioaf QT^T^i-nvimafa thermal treatment must be 

studied individually. Practi- 

--r cally, it is often the failure 

/ of steel parts to respond uni- 

formly in the heat-treatment 
department which gives the 
^ first indication of large-scale 

segregation. 

^ Second, as we have already 

I I r I seen in this study, the joint 
soo- eoo* w 000 * «xr between metallic masses of 
Fio. 13. curvea of ex- different composition is ordi- 
Sf ^djacelS^cira'^s^^ naVily a surface of weakness 
®to“ 2 SmpJSitlon which develops dangerous 
flaws. This weak bond, frac¬ 
turing under mechanical work, is due primarily to the 
collection of impurities, and more especially slag in¬ 
clusions, which originally were substantially uniformly 
distributed in the melt. Another very important cause 
of flaws lies in the differential thermal expansion of 
the adjacent phenocrysts, which effect is especially 
.Txiarked in the transformation range, where there evi¬ 
dently occurs what may be called a mutual "phase dis¬ 
placement." 

As a concrete example of the last cause, I have pre¬ 
pared in Fig. 13 the expansion and contraction curves* 
characteristic of the two steels whose composition cor- 


It should be evident for three main reasons that the 
surface of weakness we are examining is not caused by 
the shrinkage pipe; first, because the fracture in ques¬ 
tion was but 800 mm. from the base of a 6 -meter in¬ 
got; second, because the core cut from the ingot waq 


responds to that of the two parts adjacent to surface 
LD (Fig. 3). Upper curve 1 is expansion versus temper¬ 
ature for the low-carbon granular steel, while upper 


■Obtained <mtlcaUy by the; method Aoierlbad^to 
nd Bronlewakl, Eetme de Mai^, 1011, 


Le fliafeMtr 
p. lit. 
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curve 2 is the same curve for the higher-carbon, 
dendritic metal. Lower curves 1 and 2 are the contrac¬ 
tion curves respectively. 

From these graphs it is at once evident that the 
change in volume with temperature on either heating 
or cooling is practically the same except when passing 
through the critical range. It follows that when ^the 
metal is cooling from 710 to 680 deg. G., one part of*the 
metallic mass may be considerably ahrunken while the 
other has suffered only a small change in volume. A 
corresponding effect, but to a much less extent, will oc¬ 
cur when the procedure is reversed by heating. * 

Prevention of Large-Scale Segregation 

It would be interesting to note the steps trhich have 
been taken at various steel works to prevent wholesale 
segregation by formation of parasitic nuclei, but the 
matter can only briefly be mentioned here. The writer 
is acquainted with very satisfactory methods in use 
at Italian plants largely occupied with munitions which 
have been maintained secret for several years, and which 
he is at liberty to mention only in general terms. It 
must suffice to say the following: 

In the first place, one may select steels of such a 
composition that in them the greatest number of crys¬ 
tallization nuclei appear immediately below the forma¬ 
tion of the first primary austenite crystals. Composi¬ 
tion has a great deal to do with the existence of para< 
sitic nuclei. Witness the fact that in a 20-point carbon 
steel containing 2 per cent nickel, manganese must be 
held lower than 0.4 per cent. If manganese by chance 
runs higher than this figure, the fact is immediately 
apparent in troubles with internal cracking at interfaces 
between crystals of widely differing composition. An 
important Russian plant utilizes the principle of cool¬ 
ing the steel through the mushy stage with extreme 
rapidity, while Americans habitually cast thbir metal 
at a temperature very close to the liquidus. I agi in¬ 
formed that the Russian practice consists in casting in 
slightly conical molds; then as soon as the metal is 
walled in sufficiently to stand up, the mold is raised 
slowly, the hot metal being sinyiltaneously drenched 
with pressure water from appropriate nozzles as 
fast as it is exposed. I also understand that a process 
of mechanically disturbed crystallization has been stud¬ 
ied and applied successfully in at least one American 
plant making high-grade forgings. Such a system of 
stirring and jarring would work on the same principle 
utilized in salt technology, where crystallizing pans 
are equipped with stirrers when a uniform grain size 
is desired; quiescent cooling will cause extended super¬ 
saturation and the formation of crystals of widely dif- 
ering mass. 

Necessity to Record Observations 

It would certainly be of greatest technical and com¬ 
mercial interest to collect and co-ordinate a sufficient 
quantity of experimental data that the crystallization 
criteria for various types of steels could be establishjd 
with a fair degree of accuracy, following the general 
theory of Tammann. Data on the linear velocity of 
crystallization and on the number and distribution of 
crystallization nuclei appearing when the metal cools 
with differing speeds would be the most important. 
The relation between the width of the mushy stage 
and the generation of crystalline centers should also be 
studiM. Such a systematic research would undoubtedly 
allow one to synthesize a procedure capable of pre¬ 


venting such segregation as that just illustrated; it 
would, however, present such great experimentid dif¬ 
ficulties as to render its successful conclusion* very 
doubtful. It is therefore opportune to Insist upon the 
importance of collecting the greatest eimount of precise 
and complete data upon such defects as occur in regular 
works practice. From such a mass of evidence it may 
be quite possible to deduce the causes by an analysis of 
the concomitant circumstances, and so prescribe the 
necessary remedy, and even draw general conclusions 
of wide application. Certainly there are not lacking 
exanoples of complex technical processes—such as the 
chemistry of the open-hearth—^whleh would be most dif¬ 
ficult to elucidate by proceeding with synthetic studies 
in order to reconstruct the entire process on the basis 
of systematic data on the underlying elementary prin- 
aiples, yet it has been possible to reach very useful con¬ 
clusions by following the opposite path, that is, by n" 
analysis of the problem itself as it is in operatirr:! ci’:n- 
mercially. 


Wood-Distillation Industry of Canada 


The production from wood-distillation plants in Can¬ 
ada in 1918 (the latest year for which statistics are 
to be hud) was valued at $7,634,122, this total includ¬ 
ing the item of $398,905 for repairs to machinery and 
plant made by employees. 

There are thirteen plants, of which eight were 
located in Ontario and five in Quebec, with one refin¬ 
ery in each t)rovince. The amount of capital invested 
was $3,612,573, of which Ontario’s portion was 
$2,321,881 and Quebec’s $1,290,692. 

The amount paid in salaries and wages to 676 male 
and two female employees was $731,435. 

The charges for fuel of all sorts used during the 
year amounted to $839,966, of which $67,954 worth 
was of Canadian origin and $772,012 of foreign origin. 
Miscellaneous expenses totaled $365,789, and included 
such items as rent, power, insurance, taxes, travel¬ 
ing expenses and ordinary repairs to buildings and 


plant. 

The quantity and cost of all materials 
the works during the year were: 


MnterlaLs Psod 



Quantity 

128.097 

140,420 




rrudo wood alcohol 
manufactiirlnK. Kal. 
Acetate of lime 

mnnufacturlni?. lb. . 

('austlc soda. lb. . 

Sulphuric acid, lb. ... 

U/iiln rial, U* 

for 

for 

further 

furllier 

1,081,837 

20,868.427 

186,900 

1.050.240 

234,191 

Other miscellaneous materials 

.lb. .. 

445.986 


delivered at 


CoRt Valun 
at Workfl 


11.321.898 

67.428 

t.071.227 

829.875 

7.709 

11,627 

13.837 

8.840 


Total 


$3,319,731 


The quantity and value of the various products of 
the industry at the point of production are given in 
the following table: 


• Products 

Wood alcohol: Crude (sold as such). 

sal. 

Refined (sold ns such), gal. 

Acetate of llmo. lb. 

Acetic acid, lb. 

Acetate of soda. lb. . 

Acetone, lb. 

Formaldehyde, lb. 

Ketone oils, lb. 

Acetic anhydride, lb. 

Methyl acetate, lb. 

Charcoal, bushels . 

All miscellaneous uroducts . 

Repairs to machinery and plant 
by employees . 


Quantity 


876.024 

1.070.928 

26.998,189 

1.772,223 

295,672 

3,468.810 

1.164,902 

792,864 

44.981 

132,121 

8,472,925 


Selllns 
Value at 
Works 

1981.536 

1.631,366 

1,017,486 

170,173 

61,389 

909.670 

169.288 

211.440 

00.615 

29.360 

1.676.701 

637,480 

398.906 


Total 


17.884.181 
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Properties and Constitution of Glues and Gelatines—IV 


The Physical and Chemical Significance of *^Craze’’ — Moisture Fluctuations — Relation of ^^Craze” to 
Nitrogenous Constitution—Studying Chemical Constitution by Determination of the 
Groups Characteristic of the Amino Acids—^Purified Protein Analysis* 

By ROBKRT H. BOGUE, Ph.D. 


S OME of the low-grade bone glues, after thoroughly 
drying out by exposure to the air for some time, 
craze badly. It is believed that this property of 
crazing not only detracts from the appearance of the 
glues and lowers their selling value, but also that» a 
crazed product is of leas strength in service than a glue 
of a similar grade which will remain firm. It seemed 
that an investigation of this peculiar property of crazing 
might reveal relations which would be of value both 
from the scientific point of view and from the stand¬ 
point of the manufacturer. This study was accordingly 
undertaken. 

Moisture Fluctuations • 

It was noticed that in several instances low-grade 
glues would remain firm in the barrels, while those same 
glues in storage in the cabinet of samples would, after 
a short time, become badly crazed. This suggested that 
the water which such a glue would retain, after it had 
reached equilibrium with the air, was vefy likely a 
determining factor. To test this point sever?*! glues 
which were craze<l in the cabinet but firm in the 
barrels were examined for water content. The results 
showed clearly that the cabinet samples had lost much 
more water than the firm samples in the barrels. The 
firm samples were then allowed to dry out in the air of 
the laboratory, and the water content determined at 
the time when crazing became apparent. Thi.s “critical 
moisture content” was found to be nearly, or slightly 
above, that found in the cabinet samples. 


TABLE XXW II. BEI.ATION OK WATER CON TENT TO C’KAZINC 


No. 

1 

2 

4 

5 

6 


Kirin from 

C'raxctl from 

C'riticAl Moiat 

HiirriN 

Cabinet 

Content 

16 06 

11.04 

11.36 

14 98 

11.36 

11 84 

16 98 

II 24 

11 44 

16.98 

10 88 

II 52 

16 10 

10 84 

II 24 

15 80 

II 14 

II 54 


It is apparent, therefore, that the water content of 
a glue that has reached equilibrium with the air is an 
important factor influencing the crazing of glues, for it 
seems that if the water content falls below a certain 
minimum amount, the low-grade glue will craze. 

Proximate Analysis 

It was known that of several glues of uniform grade, 
some would craze and others would not, even when 
equilibrium with the air had been reached. In order 
to ascertain if this fact were caused by differences in 
the proximate constituents of the glues, a number of 
glues of low grade, some of which were crazed and 
others not, were analyzed for water, ash, organic matter 
and nitrogen. 


•For Parts I, II and III see Chibm. & Mkt. Nno., vol. 23. Nos. 
1, 2 nnd 3. July 7, 14 and 21. 1920, pp. 5, 61 and 105. 


An examination of the results does not reveal any 
marked of consistent relation between the proximate 
coii.(4titiitinn nnd prfl7.p 


TXnrF. xxxviii. hfj.ation between jmioximate 
constitution and craze 


No. 

< irutlr 

Viwnaity 

Water 

Aah 

Oimanio 

Matter 

Nitrogen 

f 1 

Rt 

43 

12.74 

3.74 

83.52 

14.58 

j 3 

I'k 

44 

13.62 

3 22 

83.16 

14.64 

, 5 

Vv 

46 

12.34 

3.57 

64.09 

13.98 

'riirnlgltirs { 7 

I'm 

42 

11.66 

3.66 

84.26 

14.78 


I’J. 

42 

10 72 

3.55 

85.73 

14.60 

! II 

I'm 

42 

11.21 

2.95 

85.84 

14.85 

li 

ll!) 

43 

11.44 

2.56 

86.00 

14.52 


; 2 

1*7 

43 

13.38 

2.57 

84.05 

14.66 

1 4 

Hm 

44 

12.18 

4.12 

83.70 

14.95 

1 ^ 

111! 

45 

11.95 

3.84 

84.21 

13.78 

'irni fflnoM 1 8 

I'M 

43 

11.20 

4.24 

84.56 

14.72 

10 

Rii 

42 

10.63 

5.13 

69.24 

14.21 


I'^ 

42 

II 86 

3 29 

84.65 

14 10 

_ 1 14 

llM 

43 

11.48 

3 07 

85.45 

14.35 

VvernRo cthz(mI 

Rm 

43 

11.99 

3 35 

84.77 

14 56 

\\ I'rHeo firm 

R.m 

43 

II 91 

3.75 

84.44 

14 39 


Relation op Craze to Nitrogenous 
Constitution 

Having found no relation between the proximate con- 
.st it lit ion of glue and the development of craze, the 
nitrogenous constituents, protein, proteose, peptone and 
amino acids were n^xt determined in the same series, 
by*the method described in a previous paper*”. The data 
obtained are given in Table XXXIX. 

TART.F XXXIX.' IlEJLATION OF CRAZE TO NITROGENOUS 
CONSTITUTION 





Viseoa- 

I’rotciii 

ProteoBO 

Peptone 

Amino 


No. 

(irade 

ity 

N 

N 

N 

Arid N 


I 


43 

47.4 

41.0 

9.8 

1.8 


3 

^ »M 

44 

44.7 

42.5 

11.2 

1.6 


5 

\h 

46 

52.6 

35 8 

10.8 

0.8 

eraser] glues 

7 

ItH 

42 

23.6 

53 6 

19.3 

3.5 

9 

Rj. 

42 

30.5 

53 0 

13 9 

2.6 


II 

Rm 

42 

34 0 

51.7 

12 1 

2.2 


13 

Rm 

43 

39.3 

45.5 

12 8 

2.4 


2 

H7 

43 

48.9 

39.3 

10 4 

1 4 


4 

Bh 

44 

44.0 

43.2 

II.0 

1 8 


6 

Hv 

45 

51.4 

41.5 

6.1 

1.0 

Firm glue.s. 

8 

Bh 

43 

33.6 

51.9 

11.8 

2.7 

10 

R9 

42 

32.6 

48. 

15.7 

3.5 

1 

12 

Rm 

42 

35.4 

51 

10.9 

2.3 

1 

14 

Bh 

43 

50.1 

36.7 

II.1 

2rl 

.Vverage craEed . 

Be 

43 

38.9 

46 2 

12 8 

2 1 

.\vcragc firm., 


Bs 

43 

42 3 

44.6 

II 0 

2 1 


It will be seen from the data obtained that the firm 
samples are higher in protein and lower in proteose and 
peptone than the crazed samples. The amino acid nitro¬ 
gen is about the same in the two sets. The grades and 
viscosities of the two sets are identical, as determined 
by the usual methods. 

It was previously concluded** that the jell strength was 
determined by the ratio between the protein and its 
products of hydrolysis, the corollary of which would be 
that glues of the same jell strength would contain the 


'■-'See I’art III. 
«>See p. 107. 
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same amounts of protein. With the crazed glues, how¬ 
ever, we find that glues of the same '^grade** do not 
contain equal amounts of protein. The reason for this 
seeming contradiction lies in the limitations of the 
methods commonly employed for testing jell strength 
and viscosity. For example, grade will produce a 
very weak jelly in 1 to 6 solution; grade B, will not jell 
at that concentration. There may be a very wide vaf ia- 
tion in composition between those tyro grades. Again, 
the viscosity of most of these glues is 42 and 43. By 
the same instrument water has a viscosity of 42. There¬ 
fore, at such low values the composition may vtfry 
greatly before it becomes measurable by the apparatus 
usually employed. 

The fundamental statement**, therefore,* that jell 
strength is proportional to the protein content is not 
contradicted. The crazed glues are actually a lower 
grade of glue, their jell strength is actually lower, even 
though it is not measurable by the usual tests, and they 
consequently contain a smaller amount of their nitro¬ 
gen in the protein condition. 

On correlating these observations with the previously 
determined fact that glues do not craze until they have 
been reduced to a certain minimum water content, it 
seems that the ability of a glue to retain water above 
a certain minimum amount depends upon its protein 
content. Grazing is therefore due to an exceptionally 
great hydrolysis of the protein molecule and the con¬ 
sequent inability of the resulting mixture to retain 
water above that minimum content below which crazing 
may occur. 

On Chemical Constitution by Determination of 
THE Groups Characteristic op the Amino Acids 

The writer has shown"" that the highest grade first 
run glues contain about 90 per cent of their nitrogen 
in the form of protein, while the lower gradds, which 
are the last runs, may show only about 50 per ceut of 
their nitrogen as protein. Tf the difference lay solely 
in* the degree of hydrolysis of the same protein, it would 
of course follow that the ultimate nitrogenous constitu¬ 
tion of the two would be identical.. If, as seemed prob¬ 
able, the later boilings not only contain a larger propor¬ 
tion of their original protein nitrogen in a more or less 
^drolyzed state, but have also obtained some of their 
nitrogen from a source differing from that of the orig¬ 
inal protein, then the ultimate nitrogenous constitution 
would probably not be the same in the two glues. The 
solution of this phase of the problem should be obtained 
by a nitrogenous analysis of the original glues. 

It has been shown by Fischer*" and many others that 
the protein molecule is made up of a number of amino 
acids, about twenty being known, and that these are 
linked together in the protein molecule by anhydride 
combinations between the amino group of one amino 
acid and the carboxyl group of another. Moreover, it 
appears that the characteristic physical and chemical 
nature of the different proteins is determined by the 
type and percentage of the several amino acids present 
in the molecule. It is, therefore, apparent that in order 
to make a comparison of the chemical constitution of 
the protein it is necessary to split them into their con¬ 
stituent amino acids. There is no method known by 
which the exact manner of combination may be found. 


«Seo 


•«'*Untor8U<^unBeii uber Ammlnosauren, Polypeptide, und Pro- 
telne," BerUn, 1890-1906. 
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Even the very sensitive anaphylaxis reaction is not 
invariably specific, as has been shown by Wells and 
Osburn**. Neither is there any method known by which 
each and every amino acid in the protein decomposition 
product may be determined quant^a^vely. They may 
all be isolated and identified by the esterification method 
of Fischer”, but besides being vepr long and exacting 
the results are in no degree quantitative. The most 
careful work leaves from a third to a half of the protein 
molecule still unaccounted for. Hausmann"' devised a 
method for the separation of the several groups of 
amino acids, and this principle has been extended and 
modified by Van Slyke”. By the utilization of this 
method one is able to separate the amino acids into 
eight groups, and this separation is <iuantitative. 

The Method 

* The protein is first subjected to prolonged hydrolysis 
with hydrochloric acid, after which the ammonia is 
removed by vacuum distiration. and the melanin filtered 
off and determined from the Kjeldahl value. The 
“bases** arginine, histidine, lysine and cystine are then 
precipitated with phosphotungstic acid. These “bases'* 
after separation from the filtrate are redissolved and de¬ 
termined by their marked chemical differences. Cys¬ 
tine is determined directly by its sulphur content, 
and arginine by decomposition of the molecule with 
strong potassium hydroxide. The molecule of arginine 
breaks up into a molecule each of urea and ornithine. 
The urea is,decomposed into ammonia. None of the 
other bases are attacked. By determination of the 
total nitrogen and the amino nitrogen, the non-amino 
nitrogpn is obtained. This is derived from the argi¬ 
nine, which contains three-fourths of its nitrogen in a 
form which does not react with nitrous acid, and from 
the histidine, which contains two-third.s of its nitrogen 
in non-amino form. The histidine nitrogen is. there¬ 
fore, calculated by subtracting three-fourths of the 
arginine nitrogen from the total non-amino nitrogen! 
and multiplying the difference by three-halves. Thi.s is 
easily seen from the following equations, letting A — 
arginine nitrogen, H --- histidine nitrogen, and N ~ 
total non-amino nitrogen: 

:}A + SlI N 

M 3A 

II ’ :‘(N — '[A) 1.5N - 1.125A 

11 

The lysine nitrogen is obtained by subtracting the 
sum of the nitrogen of the other three bases from the 
total nitrogen of the bases. 

In the filtrate from the bases the amino acids are 
divided into two groups by a determination of the amino 
nitrogen and the total nitrogen; i.e., the acids containing 
only primary amino nitrogen; and those containing 
nitrogen in pyrrolidine or indole rings. 

The eight groups, therefore, which are determined 
by, the Van Slyke method are briefly as follows: 

Ammonia, or amide nitrogen, considered to be derived 
from -CONH, or CONHOC- groups linked to the car¬ 
boxyl groups of the dicarboxylic acids in the protein 
molecule (glutamic and aspartic acids). 

Melanin, or humin nitrogen, from the dark colored 
pigment and slight amount of insoluble matter always 
formed in the hydrolytic products of acid hydrolysis of 


"V. tn/vrl. \ul. 12 (1913), pp. 341-3.58. 

""Off. cU. 

”Osbiirn and Harris, J , Am . Chrm . Sor ., vol. 2.5 (1903). p. .323. 
MJ. BioU Ohem ., vol. 10 (1911). p. 161; vol. 12 (1912), p. 276; 
vol. 16 (1913-14), p. 121; vol. 23 (191.5) pp. 2.3. 407. 
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proteins. It has been shown by Gortner and Blish* 
that '*in all probability the humin nitrogen of protein 
hydrolysis has its origin in the tryptophane nucleus.’* 
They have found that when tryptophane was boiled with 
mineral acids in,pi(re solution no humin was formed, 
but when tryptophane was added to a protein, or when 
carbohydrates were, present, an abundance of humin 
was formed. They recovered up to 90 per cent of the 
tryptophane nitrogen in the humin fraction. 

Cystine nitrogen. 

Arginine nitrogen. 

Histidine nitrogen. ^ 

Lysine nitrogen. 

Amino nitrogen of the filtrate, which corresponds to 



FIG. 18. VARIATION IN THE AMINO ACID CONSTITUENTS 

ON FASSING FROM THE HIGHEST TO THE LOWEST 
GRADE GLUES 

all of the mono-amino acids except proline and oxy- 
proline. 

Non-amino nitrogen of the filtrate, which corresponds 
to prollne and oxyproline, and some of the tryptophane. 
(Of the tryptophane which is not retained in the humin 
fraction one-half will appear as amino and one-half as 
non-amino nitrogen of the filtrate. In exceptional cases 
a portion of the tryptophane may also be precipitated 
by the phosphotungstic acid, and be calculated as histi¬ 
dine and lysine”) 

^Experimental 

Hide and Bone Glues. This analysis was therefore 
undertaken, employing for the purpose all of the stand¬ 
ard grade hide and bone glues. The results ara ex¬ 
pressed in Tables XL and XLI. Fig. 18 shows the 
variation between the highest and lowest grades of hide < 
glue and of bone glue. Fig. 19 shows the variation 
between the average of the hide and of the bone glues. 

The results may be summarized as follows: 

The ammonia nitrogen increases as the grade de¬ 
creases, and is decidedly higher in the bone glues than 
in the hide glues. 

Am. Chtun. 800 ^ vol. 87 (1916) pp. 1880-1986; and Science, 
vol. 48 (1919). p. 12^. 

T«Van Slyke. /. Biol. Cheni., vol. 10 (1911), p. 40. 


TABLE XL. 

HIDE 

GLUE ANALYSES" 


Figiirm show per cent of total aitrogeii in moh fraction 



H. 

H. 

H. 

H 4 H, 

H. 

Avvage 

Ammonia N. 

. 1.63 

1.89 

3.20 

2.15 2.44 

2.49 

2.90 

Melanin N. 

. 0.53 

0.50 

0.74 

0.53 0.60 

0.63 

0.59 

Cystine N. 

. 0.00 

0.00 

0.00 

0.00 0.00 

Trace 

0.00 

Aiginine N. 

. 13.27 

16.28 

13.76 

13.72 13.50 

12.87 

13.90 

Histidine N. 

. 1.31 

1.30 

3.19 

3.31 2.45 

1.59 

2.19 

Lymne N.... . 

. 8.17 

8.50 

0.58 

7.40 8.00 

7.22 

7.97 

Anftno N in filtrate.. 

. 58.87 

55.17 

55.00 

57.90 58.02 

56.10 

56.84 

Non-ammo N in filtrate 17.00 

15.53 

15.58 

15.26 15.24 

15.20 

IS.63 

Total regained.... 

..106.78 

99.17 

100.05 

100.27 100.25 

96.10 

100.02 

, TABLE XTJ. 

BONE GLUE ANALYSES 




B, 

B, 

B. 

B* B. 

B, 

Average 

Ammonia N. 

. 4.43 

4.49 

4.57 

4.49 4.48 

5.04 

4.55 

Melanin N. 

. 0.74 

1.18 

1.03 

0.62 0.76 

0.95 

0.91 

Cystine N... .. 

. 0.00 

0.00 

0.00 

0.00 0.00 

Trace 

0.00 

Arginine N.. . 

. 13.32 

12.82 

13.28 

12.74 13.56 

13.32 

13.17 

Histidine N. 

. 1.60 

0.54 

1.52 

1.44 1.58 

4.02 

1.78 

Lysine N.. 

. 7.16 

8.23 

7.18 

857 9.42 

9.13 

8.28 

Amino N in filtrate.. 

. 56.90 

58.15 

57.30 

57.58 54.30 

53.40 

56.27 

Non-atniiio N in filtrate 16.21 

15.18 

15.32 

14.36 15.90 

14.54 

15.25 

Total regained_ 

..100.38 

100.59 

100.20 

99 80 100 00 

100.40 

100.21 

TABLE Xl.II. 

AW LYSIS OK 

DOC 

ll\[|! AND (SF.L.VriNEW 





Dog Hair ( 

Qclatine 


\miiioiiiu N 




10.05 

2.25 


Mc'liiiiiii N 




7.42 

0.70 


fyutiiw N.. 




6 60 

0.00 


Argitiiiic N.. 




... 15 33 

14.70 


Hihtiiliin' \ 




3 48 

4 48 


I .ysiiic \. 




5 37 

6.32 


.\mino N 111 filtraU;_ 



... 47.5 

56 3 


Xnn-Amino N in filtrate. 


3.1 

14 9 


Total ri'gaiiiecl.. 



... 98.85 

99.02 



The melanin nitrogen is nearly constant within each 
series, but it is higher in the bone than in the hide glues. 

Cystine appears to be practically absent in all cases, 
traces only being found in two instances. 

Arginine varies slightly from glue to glue, but shows 



FIG. 1 * 9 . VARIATION BETWEEN THE AVERAGES OF tSB 
HIDE AND BONE GLUES 

no consistent variation with grade. It is somewhat 
higher in the hide series. 

Histidine varies irregularly, but is higher in the hide 
series except in the case of the pressure tankage from 
bones where it shows a maximum. 

"The gluee are arranged In order of decreaiing JeU etrength. 
'-"Van Slyke. too. cit 
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Lysine is fairly uniform in both series, increasing 
slightly, however, in the lower grades of bone glue. 

Amino nitrogen of the filtrate is irregular in variation, 
but shows a tendency to decrease as the grade, especially 
in bone glues. 

Non-amino nitrogen of the filtrate also shows a ten¬ 
dency to decrease as the grade, and is somewhat lower 
in the bone series. ' * 

Conclusions 

Three conclusions may be drawn from the above 
summary of results: * 

There seems to be a sufficiently consistent variation 
from grade to grade in the case of a few constituents to 
justify the following conclusion: As boiling of the glue 
stock progresses, and under the infiuence of higher tem¬ 
peratures, some proteins of the stock will be hydrolyzed 
and brought into solution which were not at all or only 
slightly attacked during the first boilings. The first 
reaction is unquestionably the hydration of collagen to 
gelatin, but by the more drastic and continued extrac- 



FIG. 20. VARIATION IN THE AMINO ACID CONSTITUENTS 
BETWEEN THE IITGTIEST HIDE GLUE PROTEIN (Hi) 
AND THE PROTEIN OF THE I.OWEST RONE Or.UE 
(R,). WHOLE GLUES SHOWN ALSO 

tion such substances as chondridin, keratin and mucin 
may be brought into solution. Whether or not the 
analyses as performed would show this point to advan¬ 
tage must depend upon the constitution and amount of 
these hydrolyzed substances so produced. If the con¬ 
stitution of the hydrolyzed chondridin, keratin or mucin 
were markedly different from that of gelatin, the pres¬ 
ence of the former would be easily detected even in 
small amounts, but if the differences in constitutioh 
were but slight, their presence would be detected with 
difficulty by this method, even if present in large 
amounts. The only comparable analysis which has been 
made of any of these substances is one of dog hair, 
which is largely keratin, reported by Van Slyke”. This 
is given in Table XLII. When it is remembered that 
only the soluble portion could by any chance get into 

”Loo. oGm VoL 10 (1911). P. 47. 


glue, thereby largely eliminating the high melanin frac¬ 
tion and raising certain other frations accordingly, it 
will be seen that the divergence from glues is hot strik-, 
ing. However, such differences as exist are in harmony 
with the variations that actually oegun in passing from 
a high- to a low-grade glue, or from a hide to a bone 
glue. This does not prove that keratin is present in 
low-grade glues, but it suggests the possibility, and at 
least is not opposed to the hypothesis that some foreign 
proteins such as keratin have been hydrolyzed. 

There is a sufliciently marked variation between hide 
glues land bone glues to justify the conclusion that the 
proteins from which they are derived are different, or 
at least that the ratio of the constituent proteins is 
different. This is shown most decisively in the ammonia 
fraction, it being much higher in every instance in the 
bone than in the hide glues. This indicates a higher 
content of the dicarbozylic acids, glutamic^and aipartic. 

The inconsistencies among the results may reasonably 
be laid to differences existing in original stock from 
which the several glues were made. 

Purified Protein Analysis 

In order to determine to what extent the difference 
between the hide and the bone glues was due to their 
protein contcht, as distinguished from the products of 
protein hydrolysis, a representative high-grade hide 
glue (IT,) and a low-grade bone glue (P,.) were each 
subjected to alcoholic precipitation by slowly pojiring 
the dilute glue solution into cold-95 per cent alcohol, 
redissolving in warm water and reprecipitating four 
times. These purified proteins were then subjected to 
the same determinations as the original glues. The 
results are shown in Table XLIII, and the variations 
are expressed graphically in Fig. 20. 

TABLE M.III. JnJRlFIED I^JIOTEIN, FISH GLUE AND IHINGIASS 
ANALYSIS 



111 

Uli 

Fihh 



I’rfiteiii 

rrotiMii 

tllllO 

leiiiglu 

\iuinonia . 

1 33 

3.57 

5.15 

3.98 

Melanin N 

0 78 

0.74 

1.12 

0.68 

I 'yptine X 

n on 

'I’raro 

Tmc'p 

0,00 

■XrKininr \ . 

12 fil 

10 96 

13 80 

14.20 

Ilietidine N. 

0 82 

2.24 

2 04 

2.33 

Lyiiini’ N. . 

R 34 

8 60 

8 58 

6 06 

Arninr N i fill rut <• 

60 00 

58.05 

60 20 

58 65 

Non 11 N ill fillnilr 

15.49 

15 47 

9 66 

13 59 

Total Tfuninfil 

99 37 

~99 63 

]00~55 

99 49 


The differences between the constitution of these two 
purified proteins arc still large, especially in ammonia, 
arginine, histidine, and amino nitrogen of the filtrate. 
However, they are not as great as existed between the 
original whole glues, and variations which previously 
existed, as in melanin, lysine and non-amino nitrogen 
of the filtrate, have disappeared. 

Hide and Bone Glue Proteins 

Jhis seems to show that: 

The proteins of the hide and bone glues are funda¬ 
mentally different in some respects, and are unques¬ 
tionably derived from protein complexes which are 
different, or in which the ratio of the constituent pro¬ 
teins is dissimilar. 

This is corroborated further by the great difference 
in physical properties of the two purified proteins. That 
from hide glue is white, and forms very tough leathery 
masses which are not sticky, while the bone protein, 
although white at the moment of precipitation, very 
rapidly becomes brownish, and is a sticky, soft, gummy 
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mass. Repeated precipitations fail to alter these prop¬ 
erties. 

The constitution of the whole glues used varies more 
than that of the isolated proteins, which shows that even 
more of the ‘Tare$gn substances*’ of bone glues, which 
reduce their value, are present in the proteose and pep¬ 
tone fractions thaT\ in the protein fraction. 

Isinglass and Fish Glue 

It has been claimed by some investigators that the 
sojuble portion of Russian Sturgeon-sound Isinglass was 
pure gelatin. For the purpose of comparison, it was 
decided to make a “Van Slykc analysis** of this sub¬ 
stance. The results are given in Table XLIII. It will 
be seen that the arginine nitrogen is higher and the 
lysine nitrogen lower than in any other analysis. The 
ammonia nitrogen is high, and the non-amino nitrogen 
of the filtrate is low, but in general the figures cor¬ 
respond somewhat more closely to Van Slykc’s analysis 
of gelatine^ shown in Table XLIl, than any other glue. 
It is also apparent that in most of the groups the high- 
grade hide glues more nearly correspond in value to th(i 
analysis of isinglass than the bone glues. 

To obtain still further comparative data a fish glue 
was analyzed. The results are given in Table XLIII. 
This glue shows higher ammonia, melgnin and amino 
nitrogen of the filtrate, and lower non-amino nitrogen 
of the filtrate than any other glue, but more nearly 
cori:psponds to the low-grade bone glues than to the 
hide aeries. Only in its high amino i^itrogcn of the 
filtrate does it resemble the latter. The very low non¬ 
amino nitrogen of the filtrate in the case*of both of 
the fish proilucts indicates a fundamental diijtinction 
from animal glues. 

The variations of isinglass and fish glue from the 
highest grade animal glue protein (II,) is shown in Fig. 
21. The curve for the average of all animal glues is also 
included. It would .seem from this that there is much 
difference between the constitution of isinglass and the 
pure animal protein, and if either one of these may be 
assumed to ennsist of pure gelatin, the other must of 
necessity contain considerable impurity. 

Summary 

The conclusions detailed in this section may be briefly 
recapitulated as follows: 

Hide and bone glues vary slightly in their chemical 
constitution on passing from grade to grade. This 
is interpreted to signify that as the boiling of a glue 
progresses some “foreign substances** as chondridin, 
keratin, mucin, etc., become hydrolyzed and enter the 
solution. These have no value in glue, and by adultera- 
Mon lower the value of the product. 

Hide and bone glues differ from each other in their 
chemical constitution. This is taken to signify that the 
protein complexes from which the glues are derived are 
different in the two cases, or that the ratio of the several 
constituents is different. 

Glues of different stock within both hide and bone 
series show a difference in constitution, which is attrib¬ 
uted to variations in the protein complexes of the several 
stocks. 

The differences between hide and bone glues are found 
in the protein fraction to a lesser extent, and in the 
proteose-peptone fraction to a greater extent than ob¬ 
tained in the whole glues. 


If the purified protein from the highest grade animal 
glues may be considered as pure gelatin, then it fol¬ 
lows that isinglass is not a pure gelatin, or if the 
assumption be made that isinglass consists only of gela¬ 
tin, then the purified animal glue protein contains 
impurities. 



KKJ. 21. 'rilE VARIATION, l^'UO^l THE HJCHIEST ANIM.VL 
GLUE PROTEIN. OK AVERAGE ANIMAL GLUES. 

ISINOr^ASS AND KISH GLUES 

The lower the grade of a glue, the further is it re¬ 
moved in constitution from that of the purified protein, 
and, if Jhis protein be assumed to consist only of gela¬ 
tin, then the gelatin content of glues diminishes with 
thfc grade, and the substance from which the hydrolytic 
product.s are obtained consists of gelatin in decreasing 
amounts, as the grade decreases. 

Fish glue corresponds more closely in its composition 
to low-grade bone glue than to any other. 

Fish glue and isinglass show a fundamental difference 
from animal glues in their low “non-amino nitrogen of 
the filtrate’* (proline, oxyproline, and tryptoplane). 

(Part V will be published in the next issue,) 

Progress in Optiqil Glass Manufacture 

Another triumph of American ingenuity is the 
manufacture of optical glass. Prior to the war prac¬ 
tically a'l this material was produced abroad, but thg 
cessation of imports and the great need of lenses for 
field glasses, telescopes, and other optical devices used in 
warfare, necessitated immediate investigation as to the 
possibility of optical glass manufacture in this country. 
Experiments were carried on and the process so suc¬ 
cessfully developed that not only the smaller lenses for 
field glasses but also the larger types which are used in 
telescopes were manufactured. Lenses up to 20 in. in 
diameter are now made and larger ones contemplated. 

Great difficulty waa experienced in the annealing 
process necessary to remove internal strains which cause 
the lenses to crack on cooling. To overcome this, how¬ 
ever, a new electric furnace has been designed which 
gives a much closer control of temperature during the 
annealing, and one company soon expects to have all 
sizes of lenses up to 20 in. and over on the maricet. 


^*Loo, dt. 



The Evaporator Experiment Station at the 
University of Michigan* 


An Account of the Institution of the Evaporator'Laboratory — Description of the Vertical, Horizontal 
and Semi-Film Evaporators and Miscellaneous Equipment— 

'Program of Investigations Proposed 

By W. L. BADGEll and P. SHEPARD 


T he subject of co-operation between industrial 
concerns .and universities has been discussed so 
frequently that this general question will not be 
taken up here. It is proposed,- however, to describe 
what is believed to be a very noteworthy case of such 
co-operation. 

During the summer of 1917 the Swenson Evaporator 
Co., of Chicago, Ill., was -considering the establishment 
of an evaporator experiment station to study both gen¬ 
eral theoretical questions and detailed concrete prob¬ 
lems regarding evaporator design. The possibility and 
desirability of co-operation in this work with some uni¬ 
versity became apparent early in the development of the 
idea; and the matter was taken up with the Board of 
Regents of the University of Michigan. After a care¬ 
ful and extended discussion by both parties an agree¬ 
ment was reached substantially as follows: 

The university furnished a suitable building, light, 
water, steam and power, and assumed responsibility of 
providing equipment for making all necessary measure¬ 
ments involved; this consisting of such articles as 
weighing devices, thermometers, gages, manometers, 
recording instruments, volumetric measuring devices, 
etc. The Swenson Evaporator Co. bore the entire^ex- 
pense of designing, building and erecting the machin¬ 
ery; and as soon as erected, its title passed to the 
University of Michigan. The whole station, then, is 
the property of the university anA is available for in¬ 
struction, demonstration and research. In return for 
this investment the university granted to the Swenson 
Evaporator Go. the right to carry out certain detailed 
investigations of its own, the right to maintain in this 
laboratory its own employees and the right to retain 
as its own property the results of certain specific 
classes of detailed investigation. It was expressly pro¬ 
vided, however, that in case any facts of general scien¬ 
tific importance were developed, they were to become 
• public property even though they were developed by 
the company's employees and at the company's expense. 

Work Delayed by War 

The design of the apparatus was immediately started, 
but its manufacture and delivery were greatly delayed 
due to conditions arising out of the war. Actual equip¬ 
ping of the laboratory did not begin till March, 19IB? 
The principal equipment was added as rapidly as pos¬ 
sible, but the final layout was not ready till August, 
1919. Due to lack of graduate chemical engineering 
students during the war, the work so far has been 
largely carried out by the company's employees and at 
the company's expense. The two papers accompanying 
this description fall in this class. Acknowledgment is 

*Road before the American Institute of Chemical Engineers. 
Montreal, June 29, 1920. 


made to E. M. Baker, instructor in chemical engineering 
in the University of Michigan, who has taken an active 
part in the development of the laboratory and the prose¬ 
cution of the research. 

The principle adopted in planning the equipment was 
to make all units large enough to minimize personal 
errors and errors due to small-scale work. The station 
was to furnish data for actual engineering design—not 
only for evaporators but for entire plants and complete 
processes. Consequently all units installed were of com¬ 
mercial size, and results obtained in them are transfer¬ 
able quantitafively to full-scale commercial operation. 
Much thought was given to all possible problems, both 
general and specific, which might arise. Provisions were 
accordingly made for changing the set-up and connec¬ 
tions. taking 4:emperaturc and pressure measurements, 
and in general anticipating the requirements of the 
most varieli and intricate work which could be expected. 
AUcntk)n was given to making it possible to secure 
ample data for every step of an experiment. Every prob¬ 
lem, both general and spwific, which the station takes 
up, is treated (pjantitatively. This is not only for the 
sake of collecting a general fund of information regard¬ 
ing the behavior of evaporators but also that all pos¬ 
sible problems which might arise in development of* 
the process experimented on might be forestalled. 

Equipment Installed 

Since the primary purpose was to study evaporator 
design, one representative of each of the three common 
types of evaporators was provided. Accordingly the sta¬ 
tion has a vertical tube, a horizontal tube and a film type 
evaporator following the standard designs of the Swen¬ 
son Evaporator Co. for each type. To handle problems 
where crystals are deposited there is a salt filter which 
may be used on either the horizontal or vertical tube 
evaporator. To make possible the solution‘of the widest 
variety of problems, the heating surfaces of each evapo¬ 
rator were made easily removable and a wide variety 
of methods of disposing or arranging the heating sur¬ 
faces was provided. Parts forming vapor belts were 
made interchangeable so that the main dimensions of 
the* machines could be altered at will. Several types 
of bottoms were provided and made easily removable 
and interchangeable. 

The station also possesses a number of storage tanks, 
so that several materials may be on hand at one time. 
Capacity is provided for storing a tank car of Ii(iuid. 
Pumps and pifje lines make all possible combinations 
available. One tank is provided with an agitator for 
making up solutions. 

Operations of interest to the chemical engineer other 
than evaporation have not received as much attention 
as evaporation, but are being added rapidly. A filter, 
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FKl. 1. OF3NKRAL. VIRW OP EVAPORATOR LABORATORY 


a centrifugal, a crystallizer and a steam-jacketed kettle 
are now installed. * 

The station is housed in a buildin^^ which was for¬ 
merly the university power house. The old boiler room 
contains the laboratory proper. This is 65 x *35 ft. in 
plan; the floor is 15 ft. below i^round level, and the 
roof extends in part to a height of 35 ft., giving 
ample head room. This room still contains the uni¬ 
versity's distribution system for steam, electricity and 
water, though the mains are now supplied from a new 
power house. A bunker 60 x 20 ft. is available for 
storage. The room is well adapted for the purposes 
of the work that will be done. In the front part of 
the building is an oflice and a drafting room for the 
use of the station staff. A good idea of this building 
is given in Fig. 1. 

Vkrtioal Tvbk Evaporator 

The vertical tube evaporator (Fig. 2) is of the 
Swenson patented basket type. This choice was made 
not only because the Swenson Evaporator Co. was 
naturally most interested in this type of evaporator 
(as representative of vertical tube machines), but also 
because it made alterations of the heating surface much 
simpler. The body of the evaporator is of cast iron 
30 in. inside diameter, and is built in 4-ft. sections. 
The bottom section carries connections for feed and 
wash water. Condensed steam from the basket is taken 
out through a stuffing box in this section. Intermediate 
sections have no pipe connections in ordinary operations. 
A pad is provided along one side of all sections. This 
carries a number of openings tapped for 2-in. and ?-in. 
pipe. All ordinary connections are made through these 
openings, and such special piping as may become neces¬ 
sary is thus anticipated. The top section carries the 
steam connections. A l^-in. line brings steam at about 
100 lb. and a 3-in. line brings steam at about 3 lb. 
These unite in a '*T" into a 3-in. line which passes 
through the top section and down the center of the 
evaporator to the steam basket. Some runs have been 


made with the top and bottom 
actions only, making the evap¬ 
orator 8 ft. high. Most of 
the work has been done with 
one Intermediate section, 
making the evaporator 12 ft. 
high. Another intermediate 
section is provided so that the 
evaporator can be carried to 
a height of 16 ft. if desired. 
The vapors are removed from 
the evaporator by a 10-in. 
cast-iron pipe to a wet parallel 
current condenser, which, in¬ 
stead of being mounted near 
the top of the evaporator, as 
is customary, is located on the 
operating floor so as to be 
available for test. 

The steam baskets provided 
for this evaporator are all of 
18-in. O.D. and carry twenty- 
four 2-in. charcoal iron tubes. 
They, have a 3-in. central 
steam inlet and six i-in. con¬ 
nections around the outside 
edge of the top head for ma¬ 
nometer connections, etc. Con¬ 
densed steam is removed by a 2-in. pipe flush with the 
bottom head. Four baskets are at present provided with 
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FIG. 3. VERTICAL. TUBE EVAl’ORATOR WITH CONE 
BOTTOM AND SALT FILTER 

tubes respectively 30 in., 48 in., 60 in. and 84 in. lonj?. 
Baskets of this diameter give an annular down-take 
space of 6 in. This makes a very much larger ^atio of 
downtake area to tube cross-section than is usual, but 
this was done purposely. The question of the projfer 
value for this ratio is a rather important one on which 
no direct evidence is available. Sheet-iron filler cylinders 
are provided to reduce the diameter of the machine at 
the level of the steam basket so that the down-take 
ratio can be varied and the effect of changes in the 
ratio may be studied. This problem has not yet been 
taken up. The purpose of providing baskets of differ¬ 
ent tube lengths was mainly to study the question of 
ratio of tube length to tube diameter. Considerable 
work has been done on this, but the results will not 
be ready to report for some time. 

The evaporator is provided with three bottoms—^a 
flat bottom, a 60-deg. cone bottom, and a special cone 
bottom with provision for forced recirculation by an 
arrangement patented by the Swenson Evaporator Go. 
(called the “Jumbo” bottom). A salt filter, 24 in. in 
diameter and 18 in. high, is mounted on a truck at 
such a height that it may be connected by a 3-in. 
gate valve to the standard hopper bottom. Set screws 
in the brackets of this filter make its exact adjustment 
a simple matter. The filter is provided with monel 
metal screen held between two heavy perforated plates. 
(See Fig. 3.) 

The evaporator is set so that the bottom flange of 
the lower section is about 8 ft. from the ground floor. 
An overhead trolley is provided for handling heavy 
parts. The various bottoms have brackets bearing roll¬ 
ers. Removable tracks may be quickly bolted to the 
columns which support the evaporator. When it is 
desired to change fte bottoms on the evaporator, the 


tracks are put in place, the bottom which is in service 
is unbolted and lowered ^o the tracks (about 2 in.)» 
rolled from under the machine and removed by the 
chain-falls. The new bottom is hoisted on the trades, 
run under the machine and lifted inte place by drawing 
up the bolts. 

Horizontal Tube Evaporator 

The horizontal tube evaporator (see Fig. 4) is ap¬ 
proximately 30 in. wide by 4 ft. long inside, made of 
ribbed rectangular cast-iron plates. The ends of the 
evaporator in ordinary commercial design are the tube 
sheets. In this evaporator, in order to make changes 
simple, the sides and bottom are assembled on a cast- 
iron frame called the front plate; and to this front 
plate is bolted the tube sheet. This makes it possible 
to change tube sheets, thereby permitting the study of 
such problems aa varying the diameter of the ^ubes, 
varying their spacing, putting in circulation belts, etc. 
The tube sheets generally used take I-in. O.D. tubes, 
on l§-in. centers. This makes room for sixteen tubes 
in each horizontal row and twenty-eight in each vertical 


Manometer BoarJ • 



FIG. 4. DIAGRAMMATIC SKETCH OF HORIZONTAL 
TUBE EVAPORATOR 


row. It is not intended that all these be used at once. 
Generally from forty to seventy-five tubes are used. 
They have an effective length of 3 ft. 10 in. and a 
heating surface of 0.75 sq.ft, per tube. The steam 
chests are cast box shape and have condensate drains 
from the bottom of each. Several vapor belts, each 
27 in. wide, are provided, and the minimum height of 
machine is about 5 ft. This evaporator is also pro¬ 
vided with a 10-in. vapor pipe, and its condenser is the 
same as the one on the vertical. Like the vertical 
evaporator, it is mounted on brackets so that the bottom 
is entirely unobstructed. It is provided with a fiat bot¬ 
tom and also with a hopper bottom. It is set at such 
a height that when it is equipped with the hopper hot- 
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and is known as the company’s K” evaporator. It 
is primarily a horizontal tube evaporator similar to that 
just described except that it is oidy about 16 in. wide. 
It carries, however, 2-in. tubes. Corresponding to the 
steam chests of the horizontal tube evaporator are two 
steam belts, one on either end, and these steam belts, 
instead of being closed by a cover plate as in the 
ordinary horizontal evaporator, are dosed by secondary 
tube sheets. TheSe secondary tube sheets carry li-in. 
tubes concentric with the 2-in. tubes in the primary 
tube sheet. These li-in. tubes are connected in' series 
on the outside of the evaporator by means of special 
return bends. 

Steam is passed into one of the steam belts and thus 
enters the annular spaces between the 2-in. and the 
li-in. tubes. The liquid to be evaporated is pumped 
into one of the return bends and circulated back and 
forth through all li-in. tubes in the series. From the 
last return bend it is discharged into the body of the 
evaporator, where it is boiled by the 2-in. tubes as 
in an ordinary horizontal evaporator. It is possible 
in the operation of this machine to separate the inside 
(ubes from the outside tubes and thus a very wide range 
of interesting problems is opened up. 

Condensate Receivers 

The whole subject of the basis for reporting the 
results of the station has been given careful considera¬ 
tion, and it has been decided to base all work on the 
actual heat transmitted rather than on amount of liquid 
evaporated. The latter plan obscures the results by 
introducing such factors as temperature of feed, loss by 
entrainment, radiation, etc. All these may be deter¬ 
mined when desired; but the fundamental work is 
based on heat transmitted. Therefore the primary 



tom the salt filter which serves the vertical evaporator 
will fit it also. The salt filter is mounted on a truck, 
which makes it easy to transfer from one evaporator 
to the other. The hopper bottom is provided with a 



FTO. DIAORAMMATU' SKETril OF SEMT-FILM 
KVA l»Oll ATOR 

stufling box so that the effect of forced circulation may 
be tried here also. f 

Semi-Film Evaporator t. 

This evaporator (see Fig. 5) is the third representa¬ 
tive in the station and offers several interesting fea¬ 
tures. It is patented by the Swenson Evaporator Co. 


FIG. 6. ARRANOaMHNT OF CONDHM8BD WATBR KBCEIWBB 
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PIO. 7. WOUKTNa I*I.ATFOHM; CONTROI^s ON YKRTTOAI. 
TIJBK TCVAPOKATOR 


measurement is the weight of steam condensed in a 
given time. 

This is determined by collecting the condensate in 
receivers (see Fig. 6) in which it may be measured 
or from which it may be removed and weighed. Th^re 
are five of these sheet iron tanks 30 in. in diameter, 
48 in. high, with heavy cast-iron bottoms and sheet- 
iron heads. They are all connected into a 2-in. header. 
Into this header come connections ^bringing the con¬ 
densate from the various evaporators. The headers and 
their valves are so arranged that all the evaporators 
may run at the same time or more than one receiver 
may be provided for runs where large amounts of 
steam are condensed. 

In order to vent these receivers and also to remove 
non-condensed gases, each receiver has a i-in. vent con¬ 
nected to a J-in. header. This header in turn has three 
J-in. vent lines, each with throttling and blow-off valves, 
running one to each evaporator. Suitable valves make 
it possible to vent any receiver to any evaporator. These 
vents, during a run, are throttled down to the point 
where they just serve to keep the steam space clear of 
non-condensed gases. 

A header delivers compressed air to each receiver. 
The bottom outlets have two headers. One delivers to 
a gooseneck which discharges into a weigh tank, the 
other leads to the general service pump. Each receiver 
has carefully calibrated gage glasses and a thermometer 
for calculating density corrections to the calibrations. 
During a run the condensate level is noted at the begin¬ 
ning and at the end. The quantity may be calculated 
from the calibration; or compressed air may be turned 
in and the condensate blown over into the weigh tank. 
This latter method, of course, can be used only when 
the condensate is below 100 deg. 

In spite of the large size of the equipment and its 


complexity, a highly centralized control system has been 
developed. From the working platform 7.6 ft. above 
the floor, one man can operate each evaporator and take 
all necessary readings. Steam, feed, condensate, vent 
and all other valves may be reached from one position, 
immediately in front of the manometer board. The 
condenser and vacuum pump are also controlled from 
this floor. Fig. 7 shows the controls on the vertical 
evaporator, and Fig. 8 on the horizontal. 

All pressure measurements are made with mercury 
manometers connected by seamless copper tubing to the 
point where pressure is to be determined. All . manom¬ 
eters for one evaporator are collected on a manometer 
board near the controls. Temperatures are measured 
by calibrated thermometers, protected by iron pipe 
guards. All measurements are taken in the metric 
system; partly because accurate laboratory apparatus 
i.s usually metric, partly because of simplicity of calcula¬ 
tion, and partly l^cause practically all of the literature 
on evaporator design is in German and hence compari¬ 
sons with previous work are easier if results are in 
metric units. 

Early in the work it was found that maintaining an 
.accurately controlled vacuum was rather diincult. A 
vacuum regulator was devised which has been very 
satisfactory (see Fig. 7). A i-in. pipe is led from the 
top of the vapor space to the instrument board and 
carries a Crane needle valve opening to the air. It also 
carries a special needle valve with no stuffing box 
around the stwn. This stem is prolonged and is con¬ 
nected to a^ar of soft iron which forma the core of a 
solenoid. An iron wire is immersed in the mercury in 
the open arm of the vacuum manometer. A brass rod 
ending in a platinum tipped wire passes through a 
stuffing box into the high side of the vacuum manom¬ 
eter. This rod is threaded and its position may be 
very accurately adjusted by a milled nut in a small 
bracket on the instrument board. The vacuum pump , 
is run a little faster than necessary to maintain the 
desired vacuum. As the mercury in the vacuum 
manometer ris'.s and reaches the desired point, it makes 



FTC.. 8. WORKING PLATFORM; CONTROWi ON HORIZONTAT- 
TUBE EVAPORATOR 
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contact with the platinum tipped brass rod and thereby 
closes a circuit through an ordinary telegraph relay. 
This relay closes a 220-volt circuit through the solenoid, 
opens the needle valve and bleeds air into the vapor 
space of the evaporator until the vacuum falls to the 
desired point. The second needle valve above mentioned 
is set by hand to g>Ive an approximation and the regu¬ 
lator is thus left to take care of only minor fluctua¬ 
tions. The device has worked very satisfactorily and 
will usually hold the vacuum to within 2 mm. for an 
indefinite length of time. Occasionally the strokes of 
the vacuum pump become synchronized with the natural 
period of vibration of the mercury, which produces 
regular surges in the manometer with a slight decrease 
in the accuracy of regulation. 

An upper platform, 16 ft. above the floor, is pro¬ 
vided for giving access to the upper parts of the 
evaporators. Weigh tanks and feed tanks, one of each 
for each evaporator, are located here, l^en desired, 
the feed may be weighed, but, as discussed later, this 
is not often necessary. This obviates maintaining an 
operator on the upper floor during a test. The station 
is surrounded by a balcony at this level connecting 
with these upper platforms and with the office. 

General Equipment * 

The station is served by a H-in. class “C” Worthing¬ 
ton volute pump. By means of a manifold on the suc¬ 
tion and another manifold on the discharge this pump 
performs practically all the work of the station. One 
ring discharge main extends around the station con¬ 
necting with all the storage tanks and evaporator feed 
tanks. The common suction line is not a complete ring, 
but includes all the storage tanka on one side and all 
the evaporators on the other side. There are a number 
of separate connections besides these two principal 
mains. A Marsh 3x5x8 magma pump is connected 
into the suction line and into the ring main; and valves 
' are so placed that it may be used either as a substitute 
for the general service pump, or operated in parallel 
with, but independent of, the general service pump. 

The three condensers unite in a cross and the fourth 
outlet of this cross is connected to an American-Marsh 
8 X 10 X 12 vacuum pump. Valves are placed in the 
lines to the condensers so that evaporators not in use 
can be completely cut off. This pump and the magma 
pump mentioned before are a gift to the laboratory 
from the American Steam Pump Go. of Battle Greek. 
A small direct steam driven air compressor furnishes 
air at 26 lb.; city water at 60 lb. and 220-volt direct 
current are furnished from the university mains. The 
floor of the station is below the sewer. Waste water 
is consequently discharged into a sump, from which 
it is lifted by a Worthington Duplex 61 x 4} x 5 tank 
pump, the gift of the Henry R. Worthington Go. The 
station also has a 10-in. experimental centrifugal (see 
Fig. 1), loaned by the American Tool & Machine* Go., 
and a No. 2 Sweetland filter, loaned by the United Filters 
Go. A crystallizer, a steam-jacketed still, and addi¬ 
tional transfer pumps will be added in the immediate 
future. A Tagliabue liquor level regulator loaned by 
the Tagliabue Manufacturing Go. has simplified the 
experimental work on the vertical tube evaporator. 

Program 

The work of the station falls into two very dis¬ 
tinct classes. The first, by far the most important, is 
the class of purely theoretical investigations into the 


principles of evaporator design. Two papers, the first 
results of this program, are being presented herewith.* 
These two deal with the vertical tube evaporator because 
the staff of the station has been insufficient to keep 
work going continuously on all three evaporators. A 
great deal has already been done on the horizontal tube 
evaporator and the *'Type K” evaporator, but no results 
are ready for publication from these machines. The 
program of probldVns already outlined involves over sixty 
qpparate questions, illustrations of which are the proV 
f^ms already mentioned in connection with the vertical 
tube and horizontal tube evaporators. It .is hoped 
that it will be possible to publish a continuous series 
of papen^along these lines; and the volume of work so 
available depends primarily on the sT^owth of graduate 
work in the chemical engineering department of the 
University of Michigan. 

The second class of work in which the station is 
engaged is in the solving of concrete problems regard¬ 
ing the development of a particular process or the 
evaporation of particular solutions. As a sample of 
the types of problems already handled may be men¬ 
tioned the following: The production of high-grade 
table salt from dilute brine carrying much larger 
amounts of calcium and magnesium chlorides than is 
considered practical in ordinary salt manufacture; the 
preparation of a high-grade potash salt from an impure 
Western brine carrying sulphates, chlorides and car¬ 
bonates of both potassium and sodium; the evaporation 
of dextrine sirup to high concentration; the design of 
a lead evaporator for the manufacture of aluminum 
sulphate, etc. 

The station was originally planned to study evapora¬ 
tors only and consequently no accessory apparatus such 
as filters, centrifuges, etc., was planned. The size and 
scope 9 f the concrete problems which have come up 
have made necessary a revision of this plan, and it is 
intonded now to extend the equipment of the station 
until there will be in existence a complete chemical 
plant with all its units on the scale of the evaporators. 
This will mean that complete processes can be worked 
through in ton’ lotc. It takes at least 1,000 gal. of a 
solution to make a satisfactory test so far as the 
evaporators are concerned. This station is not inter¬ 
ested in the working out of new processes on the usual 
chemical laboratory scale, as there are other organiza¬ 
tions much better fitted to handle that class of research 
work, but wc are interested in the working out, on a 
commercial scale, of processes already established in a 
chemical laboratory. 

Interesting though these specific problems are, it is 
not intended that they shall ever displace the principal 
purpose for which the station was founded, which is 
the study of the underlying principles of evaporator 
design and through them the extension of our knowledge 
of the whole phenomenon of heat transmission from 
steam to liquids. 

Chemical Nrixlneerinf Department. 

(- University ot Michigan, 

Ann Arbor. Mich. 

Cement Factory Opened in Chosen (Korea) 

The Onoda Cement Manufacturing Co., of Japan, 
which was formally opened at Pyongyang, Chosen, in 
M^, is reported to have a capacity of 60,000 tons of 
cement a year, making it one of the biggest factories of 
the kind ever established in that country. 

> These papers wiU be published In subsequent issues of this 
JournaL 
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Current Events 

in the Chemical and Metallurgical Industries 


Important Sections Planned for Chemical 

Exposition ^ 

The Sixth National Exposition of Chemical Industries, 
which is to be held at Grand Central Palace, Sept. 20-25, 
plans many innovations, among which are sections on 
Fuel Economy, Materials Handling, Chemical Engineer¬ 
ing and Industrial Management. Arrangements have 
been made for the presentation of papers by eminent 
men in the profession on important topics in these sec¬ 
tions according to the following tentative program: 

Fuel Kconomy 

Fluid-Heat Transmission. H. B. McKechnie 

Refractory Cement—Tiife Insurance for 

a Furnace.F. W. Reisman 

Producer Gas and Modern Mechanical 

Producer.W. B. Chapman 

Preventing Conduction and Radiation 

Heat Waste. S. L. Barnes 

Powdered Coal.W. O. Rankin 

American Dressier Tunnel Kilns.C. Dressier 

Matekials Handling 

Chain Belt Transmission.F. G. Anderson 

Chemical Engineering 

Nitration.H. Hough and W. Savage 

New Methods of Destructive Distillation 

.T. W. Pritchard 

Corrosion and Galvanic Action in the 

Industries .W. D. Richaivlson 

Industrial Management y 

Ultra Analysis of Costs.H. E. Ernst 

Research in Industrial Conservation.H. E. Howe 

There will be a wide range of exhibits this year. The 
fact that the Exposition has been divided into sections 
has caused greater interest than ever and the Materials 
Handling Division and the Fuel Economy Division, both 
of which will be new this year, have attracted many 
large concerns. 

As in the past, moving pictures will be a part of the 
general program. Several new reels depicting various 
important chemical and mining industries have been 
arranged for. 

The Materials Handling Section will embrace exhibits 
of machinery and equipment, and will be interesting to 
manufacturers because every industry must at some 
stage of its business convey its products from the place 
of its manufacture to the place of its consumption. Raw 
material must also be handled, and with the scarcity of 
man power, machinery promises to be a big factor in 
the future. It is expected that this section will enable 
the manufacturers to see the economy as well as the 
efficiency of machinery in the matter of conveying 
material. 

The Fuel Economy Section is important in view of 
the high price and the increasing cost of coal. In the 
section will be shown machinery and apparatus, fur¬ 
naces, producers, stokers and all devices that tend to 
the economical utilization and the more efficient combus¬ 
tion of fud. 

With the majorily of the exhibits tending along the 


lines of progress and economy it' is evident that a visit 
to the Exposition will benefit manufacturers and busi¬ 
ness mqn. Impressions not to be gained elsewhere which 
will be valuable in the future will be stowed away; for a 
glance into the inside of chemistry has been known to 
bring improved conditions in many industries and manu¬ 
facturing plants. 


Columbia University Offers Six-Year Course 
in Engineering 

To meet the more exacting demands required of 
men in the engineering profession today, the faculty 
of Columbia University has arranged a 6-yr. course 
for would-be engineers. There is a feeling at present 
among some men that engineers as a whole are not 
as well educated as other professional men. Coluip- 
bia, realizing this, is trying to solve the problem by 
lenglhening the engineering courses to six years, 
three of which will be devH)tod to general education 
and three to specialized work. 

The first thfee years are devoted to the study of 
mathematic/ through differential and integral cal¬ 
culus, elementary differential equations, general 
chemisti*>' and qualitative analysis, goncral physics, 
drawing and the humanities. This curriculum, to¬ 
gether with the general exchange of ideas through 
contact between fellow-students from all parts of the 
civilized world, will give the men greater opportunity 
to broaden out than is possible in a 4-yr. course. 

After the general college course, it is expected that 
the student will apply all his energies seriously to per¬ 
fecting himself in the line of endeavor he expects to 
make his life work, and all the courses are arranged 
with this end in view, particular emphasis being laid 
on the further study of subjects pertaining to mining, 
metallurgical, civil, electrical, mechanical and chemi¬ 
cal engineering, and leading to degrees in these pro¬ 
fessions. 

Such an arrangement will not only broaden the men, 
but will raise the standard of their profession, for by 
the law of the survival of the fittest the tendency 
would be for only such men as have the necessary 
qualifications to stick and complete their course. 


Bureau of Mines Seeking Site for Experiment 
Station 

Five cities in the South believe they are especially 
qualified for the site of the new non-metallic experiment 
station which is to be established by the Bureau of 
Mines. They are Chapel Hill, N. C.; Atlanta, Ga.; 
Birmingham, Ala.; Tuscaloosa, Ala., and Knoxville, 
Tenn. Dorsey A. Lyon, supervisor of stations for the 
Bureau of Mines, and Dr. R. B. Moore, its chief chemist, 
have recently been in the South, checking up the claims 
of each of the cities mentioned. 

In effect, the new station will be a chemical station, 
since it is the chemical industries that have the greatest 
interest in non-metals. 
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Preliminary Program for Chicago Meeting of the 
American Chemical Society 

The Sixtieth Convention of the American Chemical 
Society to be held with headquarters at the Congress 
Hotel, Chicago,’Sdtt. 6 to 10, 1920, promises to be a 
most successful meeting as shown by the plans so far 
developed by the Executive committee of the Chicago 
Section. 

On Monday noon the Chicago Chemists' Club will 
entertain the directors and officials of the national so¬ 
ciety at luncheon. The councillors will convene about 
4 p.m. on the same day and adjourn at 6:30 to be enter¬ 
tained by the Chicago Section at dinner. This meeting 
will be re-called at 8 p.m. to continue with the business 
«)f the Society. 

Tuesday morning the general addres.scs will start 
downtown, and after luncheon will be reconvened at the 
Patten Gymnasium, Northwastern University, Evanston, 
about 2 p.m. About 4 p.m. the evening entertainment 
will start. This will be a marked departure from the 
time-worn smoker, permitting the attendartce of the 
ladies, and consisting of a beach party, picnic supper, 
athletic contest, college reunions, musical program out¬ 
doors, and a special program in the gymnasium after 

6 tP-m. 

Under the towering elms of the campus, on the shores 
of Lake Michigan, the band concert will continue until 
7:30 p.m. Refreshments will be served, and baseball 
games held between teams to be later announced. The 
beach of Lake Michigan is a beauty spot which will at¬ 
tract many from the other cntertainments\ during this 
period. Rowboats will be furnished. The swimming 
tank in the gymnasium will be open for men. An organ 
concert will be given in Fisk Hall, from 4:30 to 6 p.m. 

A special feature of the outing will be the decoration 
of the campus with the colors of the American Chemical 
Society, college banners, chemical fraternity pennants 
and the colors of other chemical organizations to serve 
as nuclei and stimulate many reunions. The entertain¬ 
ment committee will provide a booth at which reserva¬ 
tions can be made by such groups as desire to sit 
together at supper. This picnic supper will he served 
at tables in another portion of the large campus. 

The entertainment program, given indoors at 8 p.m.. 
is veiled in mystery as to details. In case of in¬ 
clement weather all events will be carried out in the 
mammoth gymnasium, which has several halls large 
enough to accommodate many times more than will be 
present. 

Other social features provided during the week are 
entertainments for the ladies and the ban(iuet on 
Wednesday night. This banquet will be at the Congress 
Hotel and the program embraces a songfest, timely 
speeches and numbers by noted opera singers. For the 
ladies Miss Ethel M. Terry, chairman of the committee, 
promises an automobile trip, a specially guided tqur of 
the Chicago Art Institute, dinner for the professional 
women and many alternative excursions. These plansi 
are in addition to the general entertainments which the 
ladies will attend. There will be a hostess lady for 
every visiting lady. 

Divisional Meetings 

While the headquarters of the convention are to be at 
the Congress Hotel, arrangements have been made to 
hold all divisional meetings at the University of Chicago. 
Facilities are there available for lanterns, blackboards 


and auditoriums with fine acoustic propet ties such as 
will make this work a real pleasure. Luncheons are to 
be provided at the Edelweiss Gardens, a five-minute walk 
from the buildings. Thursday and Friday will find the 
visitors then in an atmosphere appropriate to the true 
purpose of the convention. 

Visits to Industrial Plants 

On Wednesday''afternoon the members will assemble 

r f the Van Buren St. station of the Illinois Central for 
visit to the plants of the Sherwin-Williams Paint Co., 
the Carter . White Lead Co., Libby, McNeil & Libby 
canning plant, the Pullman Car Co. and the Doehler Die 
Casting Co. Friday morning the works of the Grassclli 
(Chemical Co., the U. S. Lead Refining Co. and the Ameri¬ 
can Maize Products Co. will be inspected, while the 
afternoon trip will include the Crane Co.’s gray-iron 
foundry, the Fanstcel Co., tungsten products, the Lind¬ 
say Light Co. and the Carnotite Reduction Co. plants. 

The executive committee of the Chicago Section in 
charge of the work is composed of the following mem¬ 
bers: W. I-ee Lewis, chairman; F. M. DeBcers, Con¬ 
vention treasurer; R. J. Quinn, Convention secretary; 
Julius Stieglitz, honorary chairman; W. A. Converse, 
finance; Chester H. Jones, publicity; H. McCormack, 
excursions; G. H. Pichard, registration and informa¬ 
tion; S. L. Redman, hotels; A. E. Schaar, transportation; 
J. A. Hynes, program; D. K. French, banquet; Herbert 
N. McCoy, men's entertainment; Ethel M. Terry, ladies' 
entertainment; William Hoskins, relation to other scien¬ 
tific societies. 


Chemical Industries Protest Coal-Tar Priority 

While the chemical industries were not represented 
among tho.se who appeared before the Interstate Com¬ 
merce* Commission to protest against allowing coal 
ndnes to have prior claim on open-top cars, the Commis¬ 
sion has received many informal complaints from chem¬ 
ical industries, as much of their raw material is moved 
in that class of equipment. The Commission recognizes 
that much hard.si\jp anc^ great losses are being occa¬ 
sioned by its various orders giving priority to the 
movement of coal, but feels that it is absolutely neces¬ 
sary to conceytrate on coal transportation to the 
exclusion of most other commodities. This is due largely 
to the fact that coal can be moved with so much 
greater facility in the summertime as to constitute a 
great saving of cars. It Is believed that if coal is 
moved in maximum quantity, up to Sept. 1, the worst of 
the situation will have been surmounted. After that 
time, it seems probable, other industries will be able 
to have their normal proportion of cars. 

The decision of the Railroad Labor Board is expected 
to have a very immediate effect on efficiency in trans¬ 
portation. It is apparent that the Commission is fully 
determined to stand by its priority orders, despite the 
great pressure which has been exerted to secure their 
modification. It was evident that the Commission was 
most impressed by the complaint that the so-called non- 
essential industries are being allowed the use of a large 
portion of the supply of open-top cars which are used 
in transporting their coal supply, while the chemical 
industry, the building industries and the maintenance 
of highways are practically denied any use of this class 
of railroad cars. The difiteulty is that the Commission 
does not feel that it has the authority to discriminate 
between essential and non-essential industries. 
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Industrial Relations Association Elects Officers 

J. M. Larkin, assistant to President E. G. Grace 
of the Bethlehem Steel Co., Bethlehem, Pa., will direct 
the destinies of the Industrial Relations Association of 
America for the coming year. He was the unanimous 
choice of the members of the board of directors at the 
annual reorganization meeting at Atlantic City., My. 
Larkin is ably qualified for the place, being one of the 
few industrial relations men of the country who have 
been given recognition as such by a seat on the board 
of directors of his conxpany. His handling of the reprc) 
sentation plan in effect at the plants of both the Bethle¬ 
hem Steel Co. and the Bethlehem Shipbuilding Corpor¬ 
ation has won him the highest esteem, of Jioth the 
company and the workers. 

Mark M. Jones, director of personnel of the Thomas 
A. Edison Industries, whose resignation as executive 
secretary was received and accepted to be effective Sept. 
15 at the latest, was elected vice-president. A change 
in the constitution of the organization is being planned 
to allow the election of six other vice-presidents, each 
one of whom will be assigned to a specific territory. 

F. C. Parker, executive officer of the Central Y.M.C.A., 
Chicago, and secretary of Chicago Council, Industrial 
Relations Association of America, was elected secre¬ 
tary for the second time. 

W. H. Winans, of the Union Carbide & Carbon Co., 
New York City, was elected treasurer. For the present 
the administrative offices will remain at Orange, with 
E. A. Shay, the assistant secretary of the a.ssociation, 
in charge. A meeting of the board of directors will be 
held in Buffalo on July 30 to formulate a program for 
the coming year and to elect a successor to Mr. Jones. 

The administrative offices arc now engaged in pre¬ 
paring for publication the proceedings of the Chicago 
convention in May, at which between 2,000 an^ 3,000 
industrial relations workers and executives of all classes 
were in attendance. • 

Program of Fall Meeting of T.A.P.P.I. 

On Sept. 1 to 3, 1920, the fall meeting of the Techni¬ 
cal Association of the Pulp and Papei* Industry will take 
place at Saratoga Springs, N. Y., with headquarters at 
the Grand Union Hotel. The program gives assurance 
of a most interesting and instructive meeting. 

The business session will open on Wednesday morning. 
Sept. 1, at 9:30 o’clock, in the Casino. Officers’ and 
committee reports will be presented, followed by papers 
on special subjects, an especially important one being 
on the Washing of Felts. In the evening members and 
guests will be entertained at dinner by the paper manu¬ 
facturers of the Hudson River Valley and vicinity. The 
speakers thus far selected include C. R. McMillen, of the 
Union Bag & Paper Corporation, who will act as toast¬ 
master; Philip T. Dodge, of the International Paper 
Go., and Colonel C. H. L. Jones, of the Spanish River 
Pulp & Paper Mills, Ltd. 

Thursday, Sept. 2, will be given up to mill visitations, 
followed by a steamboat excursion on Lake George in 
the evening. It has been arranged to pay visits of 
inspection during the day to the plants of the Inter¬ 
national Paper Co., Finch, Pruyn A Co., Union Bag & 
Paper Corporation, Standard Wall Paper Co. and Sandy 
HiU Iron & Brass Works. Automobiles will be provided 
to convey the members to and from the places visited. 

On Friday the menvbers of T.A.P.P.I. land their 
guests will be taken to the works of the General Electric 
Co .9 at Schenectady, where the machinery and electrical 


apparatus used in pulp and paper mills will be shown in 
the making. The visitors will subsequently be the 
guests of the General Electric Co. at luncheon. In the 
afternoon it is planned to visit the felt mills of F. C. 
Huycl^ & Sons and the Albany Felt Go. 

T.A.P.P.I. asks the pulp and paper manufacturers 
who are represented by membership in the association 
to take a broad and generous view of this gathering 
of the technical men of the industry and arrange for a 
good attendance on the part of members connected with 
their mills, or of prospective members. The stated 
meetings of T.A.P.P.I. afford valuable opportunities for 
th9 discussion of common problems, new developments, 
methods and processes, and it is hoped that mill execu¬ 
tives will appreciate the advantages to be derived from 
their technical advisers coming in personal contact with 
the engineers and chemists of other mills in this way. 


Chemical Warfare Service and Charcoal 

Due to the fac*t that private concerns at Columbus, 
Ohio; Elizabeth, N. J., and Cleveland, Ohio, are con¬ 
ducting important researches in connection with the 
utilization of charcoal for chemical purposes, the Chem¬ 
ical Warfare Service has suspended temporarily that 
portion of its,research work. This is done to avoid 
po.ssible duplication of effort. Later, the Chemical War¬ 
fare Service expects to take up experiments with the 
synthetic charcoals mside from coal and coke. 

General A. A. Fries, chief of the Chemical Warfare 
Service, is gafhering many important data regarding 
special usejjfof charcoal. Since the efficiency of the 
gas mask depends upon certain classes of charcoal, the 
Chemical Warfare Service expects to keep in very close 
touch with all developments in that connection. Just 
at present. General Fries is greatly interested in the 
development of an excellent charcoal from rice husks. 
Th *2 rice husk contains a great deal of silica and as a 
result, when properly burned, does not powder into a 
lampblack. During the war it was found that the 
charcoal made from coconyt .shell was best suited for 
use in gas masks. Cohune nut charcoal and peach pit 
charcoal came next in respective desirability. As yet 
no better substitutes have been found, but experiments 
are planned which will take up the matter of impreg¬ 
nating charcoals with chemicals which will add to their 
efficiency in neutralizing ga.ses. 

General Fries will request an appropriation at the 
next session of Congrc.ss which will enable him to 
add several civilian chemists of ability to his staff. 
lAt pre.sent the chemists needed in the .service mu.st be 
drawn from the Army. It is the desire of General 
Fries to supplement his .staff of military chemists with 
.several civilian chemists who have specialized in the 
subjects of greatest interest to the' Chemical Warfare 
Service. This need will be met in the meantime by the 
appointment of consulting chemi.sts who will be willing 
to give a limited amount of time to the problems of 
• the Service, in connection with their regular work. 
They will be paid a nominal salary. The first consult¬ 
ing chemist to be appointed is Dr. E. E. Reed, of 
Johns Hopkins. Other appointments will be made .soon. 


Quebec Puipwood Embargo to Stay 
It is announced officially that the Quebec Government 
has no intention of raising the embargo on the ex¬ 
port of puipwood as has been demanded by Ameri¬ 
can interests. 
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Bakelite Used for Airplane Propellers 
A series of tests with Bakelite propellers has recently 
been completed by the Army Air Service, The results 
are reported to have been satisfactory. Several designs 
of propellers w^re used, but the micarta constniction 
was more serviceable. These propellers were made by 
coating sheets of ^duck with Bakelite, then pressing 
five or six of these sheets tightly together to form a 
board that is sawed out in the shape of a propeller 
lamination just as wood laminations are cut. The 
Bakelite is then molded to an exact angle in a special 
mold under pressure at 350 deg. F. • 

. The advantages discovered in the Army teats are: 
Uniformity of texture; strength; absence of warping; 
elasticity; absence of metal hub; uniformity of all 
propellers made from the same mold; proof against 
abrasion; proof against moisture, including oil; free¬ 
dom from checking and splitting; adjustable pitch fea¬ 
ture, resulting partly from elasticity; ease and rapidity 
of manufacture, once the molds are completed. 


Shortage of Chlorine Affects Purification 
of Water Supply 

Complaints of short supplies of chlorine and other 
chemicals used in water purification have reached the 
Interstate Commerce Commission from several sources. 
It is the opinion of Dr. R. B. Moore, chief chemist 
of the Bureau of Mines, that these shortages are charge¬ 
able mainly to the transportation situation, but he calls 
attention to a general tendency on the part of chemicrl 
manufacturers to overestimate the length JIf time that 
stocks accumulated during the war will last. The fact 
that stocks frequently arc overestimated and that con¬ 
sumption is greater than is realized has resulted in 
great scarcity in several chemicals. Stocks become low 
before the manufacturing of new supplies starts, with 
the result that shortages become acute before produc- 
, tion catches up with demand. 


Retirement of Government Scientists 

The only member of the scientific staff of the U. S. 
Geological Survey who will retire at an early date 
under the recent act for retirement of Government 
employees is T. Nelson Dale, geologist. Mr. Dale has 
been for a long period on the geological staff of the 
Survey, engaged particularly in economic geology studies 
of slate, granite, marble, etc. 

Dr. F. W. Clarke, chief chemist, and William H. 
Dali, geologist and paleontologist, are of retirement age, 
but under the provisions of the act will be retained in 
active service for an additional period. 

None of the members of the scientific staff of the 
Bureau of Mines is affected by the provisions of this 
act for retirement. Similiarly none of the scientific men 
at the Bureau of S^tandards will be retired. 


Shortage of Motor Fuel Serious 
The gasoline shortage in the Pacific Northwest is' 
rapidly becoming acute. For the past month it has 
been with difficulty that the three large oil companies 
operating in that territory have been able to provide 
sufficient gasoline for the most necessary of occupations. 
The rationing system has been in effect for a month 
and in general has limited trucks to purchases of ten 
gallons and pleasure cars to tankfuls of three gallons. 
Only vehicles operated by fire and police departments 


and doctors have been able to secure unlimited supplies. 
The Standard Oil Go., Shell Go. and Union Oil Co. do 
not offer any hope for permanent relief from the short¬ 
age until in the middle of the summer at the very earli¬ 
est with possibilities that strict economy will be neces¬ 
sary until next fall. The reasons ascribed to the short¬ 
age, are insufficiency of supply of the oil obtainable in 
California oil fields. Besides affecting hundreds by 
shortage of the gasoline supply, the lack of fuel oil is 
also embarrassing a great many manufacturers in that 

S nce they are equipped to burn fuel oil, it is with diffl- 
ilty that they are able to rapidly make changes that 
will provide for coal burning. It is possible that the 
ultimate solution for this latter situation may be the 
substitution of powdered coal or producer gas. 


Chemical Exports and Imports During May 
Exports of chemicals during May, 1920, were valued 
at $18,367,237. This is nearly double the value of the 
chemicals exported in May, 1919. Some of the items 
making up the total, as well as revised figures for May, 
1919, are as follows: 


Auids: 

('arbolii'. 

Nitric. 

IMcric ... ... 

Siilpburir. 

Ttciixn]. 

Calciniii CHrtiirJc . .. 

C’upticrsulplintf 

l.iiiir: 

AcctiitPOf. . 

C'liloridc of (lilciicliiiiK puu’drr) . 

('hloriil c rif poLaHli . 

'Potal NiMlaH.. . . 

TotalcheiniriilH . 

Total dycH and dycHtiifl'.'i . . 

Mcdiriiiiil niid |iliiiriiiinviitif:i! rtrcpnnitioiiH... 


May. 1919 
M>. 

no,457 
17.890 
88 

1,627,860 

70,482 

2,885,309 

861,168 

97.017 

1.752,352 

57,380 

Value 

$927,600 

9,733,513 

954,943 

1,523,784 


420,274 

99,359 

53 

2,655.432 

1,484.630 

1.452,955 

461,916 

4.425,267 

5,560,938 

235.130 

Value 

$2,702,473 

18,357,237 

3,377,885 

2.305.718 


Some of the import figures, as compiled by the Bureau 
of Foreign and Domestic Commerce, are as follows: 


\cuIh (rxrcpt coal tur iicmIh) 

Oxalic . . (duty) 

others: 

Duty. . 

Krci* ... ... . 

('hciiiiciil and medicinal compouiulH' 

.Alkulia, alkuloidH ami prcimrntionft, iiiixturoB of 

.(duty) 

Mciliciiial prcpiirniionei, .(duty) 

Total coal-tar pruducta... . 

'rotttigiiniii. 

Total clipiiiicttlM, druan, flycN, etc. - 

Free . 

*>«ty .^. 


J,b. 

none 

T.b. 

6,406 

266.791 

4.260,288 

490,926 

1,096.921 

418.731 

84,473 

Value 

$737,909 

2,520,849 

777,661 

150,293 

Value 

$634,840 

9.714,192 

4,534.508 

6,229,522 

15,734,604 

5.286.458 


Re-exported chemicals, as compiled by the Bureau of 
Foreign and Domestic Commerce, are: 


.\cida: 

C'arliolie. 

Oxalic. 

.All other. 

I''xtracti} and decoct ioiinfor tanning: 

Queliracho . 

All other. 

(iUiiiM: 

('ainphor, crude, natural. 

(’iimplior, refined and eynihetio. 

(^pal, dammar and kauri. 

( Sainbricr, nr terra janonica. 

I iidigo, natural or Byiitfietic. 

IiHline, crude orrcsublimed. 

I.icoricprooi. . . . 

t )piuin, containing 9 per cent and over of morphia.... 

('nrboiiate of potash. 

Nitrate of soda. 

Total chemicals, ro-exported. 


1919 

1920 

Lb. 

Lb. 

none 

aane 

none 

11,540 

7,204 

74,415 

21,442 

966,419 

none 

971,196 

264 

13.431 

2,625 

19.448 

98.677 

160,719 

none 

16,505 

14.014 

74.455 

none 

aone 

7B9 

“41?538 

none 

none 

aone 

Value 

Value 

1222.445 

81.052,878 


Movement to Form Chemical Warfare 
Service Asaociation 

A movement is under way to establiah a Cihemleal 
Warfare Service Association. Qualifications for mem¬ 
bership will not be restrictive and ansrone who is par¬ 
ticularly interested in the work being performed by the 
Service will be eligible. 
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More Swiss Dyes Here 

Another large consignment of Swiss dyes, consisting 
of 13 casks, 4 barrels, 116 packages, 90 cylinders and 
6 cases, arrived the first week in July from Havre. It 
is understood that these assorted colors will be dis¬ 
posed of in the same way as former consignments, 
without disturbance to the local market. Further ship¬ 
ments from the same source are expected and arrange¬ 
ments have already been made for dlotments to the 
consuming trade. a 

It is not expected that these foreign products win 
interfere in the slightest degree with the market for 
American colors; in fact there is a tendency to welcome 
the relief thus afforded from the pressure biuught to 
bear on the manufacturers. 

Railroad conditions are still retarding business, but 
the most serious handicap thus far experienced has 
been the shortage of coal at plants. This has already 
resulted in the shutting down of one New Jersey plant 
and curtailment of operations at others. 


Additions to Columbia University 
Metallurgical Laboratory 

In addition to the equipment of the Columbia Uni¬ 
versity metallurgical department, in the ore-dressing 
laboratory, which was installed by Prof. H. S. 
Munroe, now retired, there is being added, under the 
direction of Prof. Arthur F. Taggert, a Hardinge 
conical mill, a Dorr classifier, a Dorr thickener, a 
Deister-Overstrom concentrating table with inter¬ 
changeable decks, flotation equipment • to demonstrate 
different successful flotation processes, and considera¬ 
ble accessory equipment such as microscopes, polari- 
scopes, refractometers and viscosimeters. Additional 
motors are also being provided to drive this machinery. 
These changes and additions have been made possible 
by the generosity of machinery manufacturers and j>f 
individuals and mining companies who have contrib¬ 
uted money. 

Executive Committee Meeting of the Manufactur¬ 
ing Chemists Association 

The regular monthly meeting of the executive com¬ 
mittee of the Manufacturing Chemists Association was 
held at the India House, New York City, Wednesday, 
July 21. The session was called to order by Chairman 
Henry Howard of the Grasselli Chemical Co. The com¬ 
mittee voted favorably on the mechant marine bill and 
expressed hope that it would help the export business. 
The Chamber of Commerce referendum No. 31 was also 
favorably received. 

In co-operation with the Bureau of Explosives the 
test committee is working out standard tests for carboys 
to reduce the percentage of breakage in tiwsportation. 
This work is being carried on at the Grasselli Chemical 
Co.'s plant in New Jersey. 

Rubber From Candleweed 

The plant of the Ocotillo Products Co. at Salome, 
Ariz., has started operations and is producing a ton 
of crude rubber per day from the ocotillo, or candle- 
weed, which grows wild in great abundance in that 
section. The product is said to vulcanize satisfactorily 
and to act in every way like rubber. One ton of ocotillo 
yields 200 lb. of gum and 90 lb. of a tarry product which 
is marketable. 

The oompany was organized in Indianapolis, Ind., but 
will establish permanent oIBces in Los Angeles. 


Bureau of Mines to Assist in Power Survey 
O. P. Hood, chief mechanical engineer of the Bureau 
of Mines, will be a member of the principal engineering. 
staff in connection with the superpqyrer investigations * 
of the U. S. Geological Survey. Mr. Hood presumably, 
will be directly in charge of those aspects of this power 
development work which relate to coking of coal and 
efficiency in fuel utilization. He will be responsible for 
tieing up the Survey superpower study with the re¬ 
lated investigations of the Bureau of Mines, most of 
which pre under his direction. This development is 
directly in line with the editorial comment made in. 
this journal recently, referring to the possibility of 
coking coal and augmenting the supply of byproduct gas 
in lieu of developing electric power and building trans¬ 
mission lines. It indicates that the problems empha¬ 
sized as important from an industrial-chemical point 
of view will receive that attention which they deserve, 
as Mr. Hood is intimately acquainted with these. 



Book Reviews 


ELKCTRIC FURNACES IN THE IRON AND STEEL 
INDUSTRY. By W, Rodcjihuiuter, J. Schoenwa and C. 
It, Vtytn Baur, Third edition, 1920. New York: John 
Wiley & Sons; London: Chapman & Hall, Ltd. 

Electric Furnaces in the Iron and Steel Industry contains 
considerably more information descriptive of electric iron 
and steel fulmaccs and more electrometallurgy of iron and 
steel than any other book which ha.s been published on the 
subject. The book is written in a somewhat German style, 
and contains considerable descriptive matter which the 
average technical reader might not consider necessary. The 
arrangement of the book would be improved if the informa¬ 
tion in the two chapters of Part II—materials u.sed in fur¬ 
nace construction, and the electrometallurgy of iron and 
steel—was placed where the subjects arc first discussed in 
Part I. This is especially true of the electrometallurgy of 
iron and steel, as a reader familiar with the subject finds 
considerable data lacking when he reads the discussion on 
electric furnace pig iron in Part I. Too much space has 
been allotted to the induction furnace. The induction .steel 
furnace may have considerable standing in Germany, but 
it has none in the United States, where interest in it is 
largely of a historical nature. An excellent feature is the 
inclusion of basic electrical information on which the design 
and operation of electric furnaces is dependent Consider¬ 
ing the fact that Heroult electric steel furnaces have been 
installed in considerably greater number than any other 
type of electric steel furnace, not enough space is devoted 
to this furnace. The value of the book would be increased 
by discussion of processes to a greater length, including 
manufacture of steel castings, alloy steel, acid steel and 
basic steel, and giving more actual operating detail for use 
of the furnace operator. A new development covered briefly 
is the production of synthetic pig iron from steel turning.s 
in Canada. It is to be regretted that the book went to 
pre.s{«, a little too early to include the results of Keller on 
production of synthetic foundry iron. An important sub- 
^ ject not mentioned is the heat treatment of steel in the 
electric resistance furnace, a phase of electrometallurgy 
which has had a great development during the past three 
years. 

Except for the following additions there are few changes 
in the text from that of the 3rd edition, 1917: Seedc elec¬ 
trode regulator, Greene furnace, Moore furnace, Booth-Hall 
furnace, Vom Baur furnace, Ludlum furnace, pig iron from 
steel turnings, and duplexing with the cupola. Although 
the arrangement of the book is not the best, and there are 
several important omissions, the book contains a large- 
quantity of information and is the most up-to-date publica¬ 
tion on the subject. Robert M. Keeney. 
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Personal 


Dr. Charles Frederick Chandler rc^ccivecl the honorary 
(IcRrec of Doctor of Science at the recent commencement 
exercises at Union College. In conferrinfr the decree, Dr. 
Charles Alexander Richmond, chancellor of the university, 
spoke briefly as follows: “Charles Frederick Chandler, edu¬ 
cated at I^awrence Scientific School, Harvard University, 
and at the Universities of Berlin and Gottingen; professor 
of chemistry at Union ("ollejre, 18r)7-lS<)4; one of«the or- 
•Ranizers and for many years dean of the School of Mines 
of (/olumhia University; author of many chemical papers; 
member of many scientific and learned societies both here 
and abroad; the recipient of distinguished academic honors 
from universities in America and EnRland; esteemed by your 
profession, beloved by generations of Rrateful students to 
whom you have impartc^d both knowledge and wisdom, we 
delight also to do you honor. Honoris canna, 1 admit you 
to the degree »>f Doctor of Science and direct that your 
name be enrolled among the honorary .sons of Union 
College.” 

M. J. Gavin, refinery engineer for the U. S. Bureau of 
Mines, with headquarters at Salt Lake City, visited the 
San Francisco office of the Bureau during June, in connec¬ 
tion with oil-shale development. , 

David Jones, who holds an IKfSl exhibition scholarship 
(from London University) at Johns Hopkins Univer.sity, is 
now connected with the chemical division of the Eastman 
Kodak Co.’s research laboratory. 

Dr. R. H. Moore, chief chemist of the l^ureau of Mines, 
and Dorsey A. Lyon, its supervisor of experiment stations, 
have returned from an in.spection visit to the ^rious points 
in the South which are under consideration as sites for 
the new non-metallic mineral station. It is expecteil that 
the selection will be announced within a week. 

James T. Newton, (Commissioner of Patents, has tend¬ 
ered his resignation to the President, which was effective 
July 19. No official report that the President had accepted 
has been received, but it is understood that he will. Com¬ 
missioner Newton expressed great reluctance at leaving the 
office after thirty years’ (xovernment .service, and mentioned 
the inadequate salary of $5,000 a year among his reasons 
for resigning. 

Dr. Harrison E. Pa'iten has recently resigned as re¬ 
search chemist of the Bureau of Chemistry, Department of 
Agriculture, to accept an appointment as chief chemist of 
the phosphate plant of the Provident Chemical Works, 
St. Louis, Mo. 

A. B. Portman has recently been appointed assistant 
sales manager of acids and heavy chemicals for the Mon¬ 
santo Chemical Works at St. Tiouis, Mo., vice John W. Car- 
roll, who has been transferred to higher duties. 

F. L. Righter, a Leland Stanford University graduate, 
who during the past year has been doing graduate work 
in the chemistry department at Cornell University, has 
joined the staff of the research laboratory of the Eastman 
Kodak Co., Rochester, N. Y. 

L. D. VORCE has severed his connection with the Canadian 
Salt Co. to take an active part in the business of the Pre¬ 
cision Instrument Co., Newark, N. J. 



Obituary 


Fred S. Bradley, son of Peter B. Bradley, president of 
the American Agricultural Chemical Co., died on July 6. 
Mr, Bradley was manager of the Jacksonville, Fla., branch 
of the company. His death was the result of the collapse 
of the wheel of the automobile he was driving on the beach 
at Jacksonville. 


Chixait Maikiet Bepents 

—J .... 

The Iron and Steel Market 

‘ Pittsburgh, July -2d, 1920. 

The iron anri si&A market has become still more inactive, 
conditions bordering almost on stagnation. There is some 
guying, but it is only of material that the buyer is assured 
he will need in the very near future, or is in the nature 
of covering requirements in the distant future with the 
Steel Corporation. In other words, buying of steel products 
is for very late delivery, the first or second quarter of next 
year in the case of the Steel Corporation, and is only for 
very early delivery in the case of the independents. The 
difference in policy is of course due to the difference in 
prices quoted. In the matter of pig iron, there are occa¬ 
sional instances reported in other districts of small pur¬ 
chases for late delivery, but in general the buying of pig 
iron is only for very early shipment, and usually by con¬ 
sumers who are already covered by contract but are not 
getting deliveries. 

Transportation Conditions 

The common testimony is that transportation conditions, 
as regards the supply of ears for loading at blast furnaces 
and steel mills, have grown worse in the past week. An 
exception is the Chicago di.strict, where, it is said, a little 
of the accumulated steel has been moved. In the steel 
industry as a whole the stocks of steel at mill are not only 
increasing, but are increasing at a more rapid rate than 
a month ago. 

The further curtailment in car supplies is attributed to 
service onler No. 7 of the Interstate Commerce Commission, 
giving preference in car .supplies to coal mines. The 
original order was dated June 21, and it has since been 
renewed for an additional thirty days, or to Aug. 19. Last 
week there was some expectation of relief to the furnace.s 
and mills by an interpretation issued, that the order is 
nut to include, as coal car.s, flat bottom gondola cars under 
Iffy in. high, inside mca.surement. Previously most of the 
roads hufi been considering as coal cars any such cars 
over 30 in. in height. As an offset to the results of the 
new interpretation, however, has come strict enforcement 
of the point that coal cars may be loaded only in the direc¬ 
tion of the coal. It seems there bad been considerable 
evasion, or loose interpretation, of this point, but with 
the strict interpretation very few cars indeed will come 
under the permission. 

The chief hope of the iron and steel trade in the matter 
of car supplies now is that the coal mines will soon be well 
enough supplied with cars that there will be a surplus for 
other uses. It is recognized, that it will not be necessary 
to furnish the coal mines with 100 per cent of their theo¬ 
retical requirements, for it is reasonably clear that with a 
considerably smaller supply than that one of these so-called 
“labor shortages” will develop, whereby additional cars 
could not be used. The shortage would not be in the num¬ 
ber of men, but in the time put in, the experience of the 
river mines showing that the men are not willing to work 
day after day the full eight hours. 

Curtailments 

Thus far there has been practically no curtailment of 
steel production by reason of inability to ship, although 
of course there has been curtailment on account of fuel, 
chiefly coke, not being in abundance. Since the first of 
the month there has been more or less curtailment of 
finishing operations, by mills leaving more steel in semi¬ 
finished form. If, however, definite relief from present 
shipping conditions does not come within thirty days, or 
possibly sixty days at the very outside, it will be necessary 
for st^el production itself to be curtail^. Possibly it would 
have been prudent to begin curtailing steel production be¬ 
fore this. The finishing departments can stand only a 
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moderate overload, and to accumulate large quantities of naval stohks 

unfinished or semi-finished steel would mean that the finish- c'Hrioud i otH 


ing departments would require a very long time to work off 
the surplus, providing of course they had to take care of 
current steel production at the same time. 

The further difficulty is now becoming rather pressing, 
that finished steel rolled to customers’ specifications may 
prove quite unacceptable months hence, it being clear 
that with the greatest improvement in transportation th^t 
can be hoped for it will be a long time before the last of 
the mill accumulations disappears. Accordingly many of 
the mills are now following a new policy in shipping, and 
are using such cars as are available for moving materiiU 
that is particularly special in character, as for instanc4 
from being cut to length, and the mills are taking such 
material either from stock or from current rolling, as occa¬ 
sion presents itself. The object is to leave the mijl, to such 
an extent as is possible, only with stock sizes on hand. 

Construction Work Light 

For several weeks past the mills have reported demand 
for plates and structural shapes as particularly light, this 
being quite in contrast with demand for merchant bars of 
the smaller sizes, this demand being quite heavy. 

Prices for steel products for prompt shipment show 
further weakening in spots, although for sheets there seems 
to be a somewhat stiffer market. Prices of the large inde¬ 
pendents, for moderately early but rather uncertain de¬ 
livery, are at the level that has ruled for several months, 
while the Steel Corporation prices are of course unchanged. 
Independent prices may all recede to the Steel Corporation 
level, though this is far from certain, but no one seems 
to think that the Steel Corporation level can possibly be 
endangered even should there be a continuance of this dull 
market for several months. 


The Chemical and Allied Industrial Markets 
Today and a Year Ago 

New York, July 2S, 19^0, 

Inasmuch as the quiet that has become almost customary 
in the chemical market still persists, this wcek*.s article will 
compare prices with those of a year ago, instead of repeat¬ 
ing the commonplace “news” of the last few months* Among 
the heavy chemicals there are only two items of current in¬ 
terest: (1) sulphate of aluminum, and (2) citric and tar¬ 
taric acids. Ordinarily, Hulphnte of aluminum (iron free) 
sells for 3@4c. per lb. in car lots; but small stocks and 
the almost impossibility of obtaining bauxite has boosted 
the price to 6c. The commercial sulphate has advanced to 
43c., as against a former price of U@^c. As for citnc and 
tarturic acids, the sharp drops are the outcome of too many 
speculators in .sugar. Tartaric has declined from 80@R5c. 
to 70@72c.; citric from 80@100c. to 78c. 

In the coal tars it is interesting to note that one concern 
sold 19,000 lb. of paramiraniline in a single day last week, 
whereas there had not been a sale made in the two weeks 
preceding. Beta naphthol (technical) sells for 80@96c., 
against 45@55c. a year ago, owing to increased demand 
and smaller production because of shortage of raw mate¬ 
rials. Improved methods of manufacture have lowered the 
price of phthalicanhydride from $1.76@$2.16 to 60@70c. 
per lb. Coal-tar products that are active at the present 
time are shown in the following table in comparison with 
prices a week ago and a year ago. 


Curri'iit Wi!«k Aru Year Ago 


AnilineoilBidruninPxtra $0.33 ftii $0.34 $0 34) ^ $0 36 $0.23 $0.30 

Aniline aalta. 0 40 (dl 0 42 0 41 <3^ 0.4S 0.28 0.33 

Beta narbthol. trch 0.80 (tS 0 95 0 80 ^ 0.88 0 45 0.55 

Metaphenylenoilianiinp... 1.25 1 30 1.23 0$ 1 30 1.20 1 80 

ParanHraniline. 1.30 (<« 1.40 1.40 66 I 50 1 00 l .lP 

Psraphenylenediainino... 2.50 66 2.65 2.50 64 2 75 2 75 4.00 

Phthalicanhydride. 0.60 64 0.70 0 65 64 0.75 1 75 2.15 


In the ensuing tabulations for waxes, rosins, rubber and 
fish oil, it will be found that prices are generally lower 
than a year ago. 

WAXKH 

Original quantitiea In large parkagee. per lb. 


Vrurreni wvo 

Camauba, No. 3, North 

Country. $0.35 64 80.36 $0.36 

Btenrienefa,ainglep ro ra c d 0.24 ^ 0.25 0.25 i 
Ste«rieaeid.d^leprMed 0.25 0.26 0.26 < 


$0.37 $0.60 U$0. 
0.26 0.2S ^ 0. 
0.27 0.28 64 0. 


, (Tiirroiit Week .\gu Vf*ur,^K<' 
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rprixer fine 

$0 32 (II $0 
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('!■ 

$0 

35 . 

$0 
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$0 55' 
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0 244 

0 
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(11. 

0 33 
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(II 
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263 
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0 34 
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0 
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0 
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Wi 

■ck .Xkii 



Year Aro 

Winter iirrHM*il 

$0 90 (d $1 

05 

$1 

17 

(•l‘ 

$1 

. 18 

$1 

25 

(11. 
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0 95 (II 1 
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20 

(li¬ 

1 

22 

1 

27 

(II* 

1 37 

White hlcHrhiil 

1 00 (II 1 

25 

1 

23 

en 

1 

24 

1 

29 

(«' 

• 1.38 

Mliiwii 

1 00 (II 1 

20 

I 

30 

(11. 

1 

.32 

1 

35 

6i 
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The Chicago Market 

• Chicago, III., July 21, 1920. 

With apathetic demand, scarcity of spot stocks and pro¬ 
ducers sold up for some time to come in the general chemical- 
line, with the vegetable oil market absolutely dead and with 
transactions in naval stores still hampered by lack of ship¬ 
ping facilities, ^here is little of interest to report from the 
Chicago district. The exhaustion of spot stocks of general 
chemical li/es has tended to eliminate the second-hand 
dealer and the speculator, and the fact that factories have 
their entire output under contract for some time to come 
will prevent the re-entry of that element into the market in 
the near future. 

Heavy Chemicals 

In the face of reports of a weaker market in the East 
the alkalis have held their own locally, as supply is ex-, 
tremely limited. Caastiv soda, both solid and granulated, is 
firm at 6@6ic. per lb., with handlers of spots turning away 
more business than they are accepting. Contracts are 
quoted around 5ic. Soda ash, as scarce us ever, is nominally 
quoted at $3.50 per cwt. and at least one transaction involv¬ 
ing fifty drums was carried through last week at $3.75 per 
cwt. Sal soda, when obtainable, commands $1.90 per cwt. 
for delivery from stock and no futures are offered lower 
than $1.70. Demand is materially in exce.ss of available 
supply. Nominal quotations on bleaching powder range 
from 6c. to 7c. per lb. with but few actual transactions 
reported. 

Stiff prices rule on arsenic, oxide lumps (white) being 
held firmly at 161 @174c. per lb., depending on quantity. 
The powdered sulphide (red) is quoted at around 20c., with 
no undue pressure of demand. Barium chloride continues 
to advance, nominal quotation on imported being $185 to 
$190 per ton. But few transactions are recorded and they 
probably passed at figures slightly lower than quotations. 
Carbon tetrachloride shows little change, spots going for 
lll@12c. per lb. Producers maintain this price is too low 
an^offer contracts no lower than 13c. Sodium sulphate 
crystals (Glauber’s salts) are at a premium for spots, $2.76 
per cwt. being the prevailing price. Futures are offered at 
about a dollar lower. 

Nothing can be added to the last report in regard to 
alcohol Both ethyl and methyl are available in quantities 
much less than normal demand and are finding a ready 
sale at the prevailing high prices. Denatured, under extra¬ 
ordinary demand, is up to $1.10 a gal. Buying of fomuilde- 
hyde seems restricted by high prices, and a reduction of 2c. 
in the prevailing price, to 63c. a 1b., has failed to arouse 
any great interest. Glycerine, c.p., at 29c., remains in slack 
demand. 
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Acid business remains quid, consumers being content to 
proceed on a hand-to-mouth basis. Offers of spot stocks at 
seemingly attractive prices find no active demand. Produc¬ 
ers are rapidly catching up in deliveries on contract and 
spot supplies are ample. Acetic, 28 per cent commercial, is 
quoted at $3.87i per cwt. on contract. Holders of stocks of 
carbolic are finding* but small demand at the offered price 
of 12c. per lb. Muriatie (hydrochloric) is not available in 
as great quantity au the others and but little is changing 
hands at $3@$3.16 per cwt. A wide range in offerings and 
slight demand are noted in nitric, 42 deg. being quoted at 
7|@8c. per lb. Sulphuric acid is available for prompt de¬ 
livery at $23 per ton for 66 deg. in tanks. 

Vegetable Oils • 

Development of the fact that practically unlimited sup¬ 
plies of flaxseed are in sight has brought linseed oil down to 
the lowest point for some time, with but little interest 
shown by either buyer or seller. Quotations for immediate 
delivery, f.o.b. Chicago, arc: for tank car lots, $1.52 per 
gal.; for car lota in cooperage, $1.69, and for barrels in less 
than car lota, $1.62. Contracts for future delivery are 
offered at 11c. less than above figures, but with the expecta¬ 
tion of still lower flg^ures, business is light. For cottonseed 
oil the demand is so slight as to be negligible. Prime sum¬ 
mer yellow is offered at 12ftc. and refined, deodorized, at 
19c., f.o.b. Chicago. Coconut oil is likewise dull at 12ic. 
per lb. in sellers’ tanks, f.o.b. Coast. Spots from local stock 
go at 16i@16c. Current shipments of soya bean oil, in 
sellers’ tanks, f.o.b. Coast, are offered at lO^c., with next 
month’s delivery quoted at ic. less. Little interest is 
shown in any of these offerings. 

Naval Stores 

Supplies are being received much more freely now, sev¬ 
eral cars of turpentine having arrived during the last few 
days. Demand is sufficient to absorb receipts,and to main¬ 
tain a price of $1.75 per gal. on barrels in carYoad lots, 5c. 
less in drums. Kequirements of pine oil are still in exces.s 
of supply and the price is Arm at $1.90 per gal. on both 
pure and destructively distilled. The shortage in the items 
was so great during the spring that it will take consider¬ 
able time to get supply back to normal. Keceipt.s of rosin 
are approaching normal, $15.80@$16.90 being today\s ruling 
quotation on E, F and G grades. 

The St. Louis Market 

St. Louis, Mo., July 19, I9JO. 

The St. Louis chemical market continues quiet and price.s 
for the most part are Arm. Many of the larger buyers 
arc contracting for their present needs only and manufac¬ 
turers are loath to take on large contracts for future de¬ 
livery on account of the prc.sent labor conditions and the 
raw material situation. The transportation situation con¬ 
tinues to show improvement, although car movements con¬ 
tinue to be slow. The supply of most chemicals is now 
ample to meet present demands and little change in prices 
is to be expected in the near future. 

The demand for sulphuric acid continues good and prices 
show a small increase. The 60 deg. grade is (|uoted at 
per ton, an advance of $1 per ton over two weeks ago. The 
66 deg. is quoted at $24 per ton, as against $22 per ton two 
weeks ago. Oleum i*emains unchanged at $27.50 per ton. 
Prices are based on carload lots. 

The market for muriatic acid is quiet and prices are un¬ 
changed at $25 per ton in carload lots and 2@2.25c. per lb. 
in carboys for the 18 deg. grade. The recent shortamfe of 
sodium bisulphate has been relieved. Price remains un¬ 
changed at $6 per ton in carload lots. 

Nitric acid is unchanged and quoted in carload lots at $7 
per cwt. for 36 deg., $8 for 38 deg., $9 for the 40 deg. and 
$10 for the 42 deg. Standard mixed acid consisting of 36 
deg. nitric and 61 deg. sulphuric acid is quoted at 11.6c. 
per lb. per degree of nitric and 1.6c. per lb. per degree of 
sulphuric acid. Zinc chloride, of 50 per cent solution, is 
unchanged at $3.50 to $3.75 per cwt The supply of phenol 
is plentiful and prices are unchanged at 12c. per lb. in lots 
of fifteen tons or more. 


General Chemicals 


CURRENT WHOLESALE PRICKS IN NEW YORK MARKET 


IS -10.20 
so - 3.75 
so - 7.50 
20 - .... 
IS- .151 
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Carlot« 

Acetioniihydridp. lb. - 

Aectonp. lb. $0. 

Aflid, afsptic, 28 per cent.cwt. 3. 

Avetir, S6 |M*r rent.cwt. 6. 

Accitic, fflaciul, 99| percent, arboy .. cwt. 16 

Borir, Rrystals.lb. 

Boric, powder.lb. 

•Citria.Ib. 

flydrorhlorio (nominal) .cwt. 

Hydrofluoric, 52 per emt.lb. 

Lactic, 44 per criit tccTi.lb. 

Lartie, 22 per cent tech.lb. 

Molybdic, C. P.lb. 

\ Muriatic, 20 deg. (hco hydronhlorio). 

Nitric, 40 deg.1b. 

Nitric, 42 drg.Ib. 

Oxalic, cryctals.Ib. 

Phospnono, Ortho, 50 per oent aohition .lb. 

PyroffBlIiik^ reHiihlimed.lb. 

Siilphiirir, 60 drg., tank cura.ton 

Suliihiirir, 60 diye., druiiiH.ton 

Siilpliiirir, 66 deg., tank care.ton ... 

SuJpliiirir, 66 dru t druDia.ton 26. 

Sufphiirir, 66 deg., enrhoya.tun . . 

Sulpliiirir, fuming, 20 per rent (oleum) tank 

rjira.ton 27 

Sulpliiirir, fuming, 20 imt rent (oleum) 

driimB. ton 28. 

Sulidmric. fuming, 20 per cent (oleum) 

rarboya.ton 32.00 -35 00 

Tannic, r. H. P.Ib. 1.45- I 50 

Taiinir (tcch.).Ib. 60- .70 

Tart uric, crvatals.Ih.-. 

TiingHtir, pi*r lb. of WO.lb.-. 

Alcohol, Kthyl (nominal). gal. 

Alcohol, Methyl, 95%. gal. 

.Alcohol, Methyl, pure gal. 

Alcohol, dcimtiii'cd, 188 prmif (nominal). gal. 

Alcohol, ilciiHtiircd, 190 proof (nominal). .gal. 

Aliiiii, ammoiiiu lump.Ib. 

Alum, pntn»i]i lump.Ib. 

.Aliiiii. chrome lump. . 

.Aliimiiiiiiii Hulphiitc, coiiiiiicrcial 

Aliimiiium Hiijphiili-, iron fni*. 

.A(|uii titiiiiioniii, 26 deg , ilrtiiiiH (750 Ib.) .. 

Ammoiiiii, iinhyilrouH, cyliiulent (100-150 lb 

Ammoniiiiii earlmnatc, powder... 

Aiiiiiionium rhloride, granular (white aulani- 

tnoniue) (nominal).Ib. 

AniTiioiiiiim chloride, granular (gr 
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LewCarkiU 


PoteMiiim biUrtrtte (mam of TarUi) 

Potaaaium bromide, Kranular. 

Potaaaium carbonate, U. K. r. 

Potamium carbonate, rnicle. 

Potamium chlorate, cryatab. 

_ 


....lb. 10.31 

-10.56 

$0.57 - 

10.5S 

....lb. . 


- ..... 

.90- 

.95 

....lb. . 


- .. . 

.47 - 

.50 

... .lb. 

.20 

- .25 

.26 - 

28 

....lb. 

.15 

- .17 

.18 - 

.20 

... lb. 

.30 

- .33 

.35 - 

.38 

_Ib. . 



3.3i - 

3.( ) 

....lb! 

.15 

- .17 

.1) - 

.21 

,...lb. 

.75 

- .80 

.83 - 

.'2j 

....lb. 

.90 

- 1.00 

1.05 -. 


....lb. 

.32 

- .36 

.35 - 

.40 


PotaKsium nitrate.lb. .15 .1 

PotaBBium p«‘rmaDKanata.lb. .75 - .i 

PotaaaiumpruBBiatc,red..lb. .90 • l.( 

Potaaeium prumiate, yellow.lb. .. 32 - ^. 2 

PotacBiiimaulphaie (TOwdered).ton$225.00 -240.1 

Itochelleaalta (see aodium pnr;tii. tartrate).-. 

.Salnmrooiiiae ( 81*0 nmmoniiini fliloridc).~. 

.Sal soda (see aodium carbouato).*. 

8altcake.ton.. .. 

Silver cyanide (nominal).os.-. 

.Silver nitrate (nominal)...oa.-. 

Sodaash,li’ht. 100 lb.-. 

Soda oah, d.mBo. 100 lb.-. 

Soiiium a'^ptate. lb. .081- .09 

•Sodiuin bicarbonate.100lb. 2.60 - 2 7S 

Sodium birhromate.lb. .24 - .27 

.ScKlium bimilphate (nitre eake).ton 7.00 - 7. 5C 

.S^ium bisulphite Powered, U.S.p.lb. .08]-. . 

Sodium borate (borax). Ib. .09- .10 

S^ium carbonate (Bal a^a).100 Ib. 1.50- 1.80 

Sodium chlorate. lb. II - .12 

.Sodium cyanide, 96-98 per cent.Ib. . 25 •- .30 

Sodium fluoride. Ib. .18 -. 

.Sodium hydroxide (cauBticBo<lu).100 Ib. . -... . 

Sodium hjrpoBulphite.lb.-. 

.Sodium molybdate. Ib. 2.50-. 

SfMliiim nitrate.103 lb. 3.00 - 3.25 

.Sotlium nitrite. Ib. 16 - .18 

Sodium pi'roxide, powdered.'... .lb. .32 - .35 

Sodium phnspliute, dibasic.lb. .031- *94 

.Sodhim potassium tartrate (Roehellesfdtfi) lb. . 

Sodium prussiatc, yellow. lb. .23- .27 

Sodium silicate, aolutinn (40 deg ).Ib. .011- .01 

.SodiuniiUioate, solution (60 deg.).lb. .02}- .01 

.Sodiuinsiilphate.erystalB (Cliiiiber'sKiilt) ewt. 1.60 - 1.70 
.Sodiumsulphide,crystal. 60-62percent(eoiie)lb. 09\ - 10 

Sodium sulphite, eryatals.Ib. . C4 -- 

Strontium iiiinite, powdered. Ib. 17'.- .18 

Sulphur chloride red. Ib. .08 - .09 

Sulphur,crude.tun 25.00 -30 00 

Sulphur dioxide, liquid, cylinders. Ib. .09-. 

Sulphur (suliliined), flour.100 lb. ... -. 

Sulphur, roll (brimstone).100 Ib.-. 


.Ib. 

.082- 




. lb. 

.09 - 

.10 

.11 - 

12 

....lOOIb. 

1.50 - 

1.80 

1.80 - 

2.C0 

. Ib. 

11 - 

.12 

.121- 

.13 

.Ib. 

.25.- 

.30 

.32 - 

.35 

.Ib. 

.18 


.19 - 

.20 

. ..lOUIb. 

-, 


6.50 

7 SO 

.lb. 



.63 

.04 

.... lb. 

2.50 


3.251- 


....1031b. 

3.00 - 

3.25 

3.75 - 

*4!6o 


.. lb. 

.23 - 

.27 

.31 - 

. . .Ib. 

.011- 

.oil 

.02 - 

. lb. 

.02}- 

.03 

.04 - 

ewt. 

1.60 - 

1.70 

1.75 - 

iilie) lb. 

09!.' 

10 

.ni- 

. ..Ib. 

.C4 


.C5 - 

, Ih. 

17'- 

!i8i 

.19 - 

. Ib. 

.08 - 

.09 

.10 - 


Tin lueliloride (atannoua).Ib. 

Tin oxide.Ib. 

'^inc carbonate, preeipitate.Ib. 

Zino chloride, gran.Ib. 

Zino cyanide.Ib. 

Zino dust.Ib. 

Zino oxide. IT. B.P.lb. 

Zino sulphate.Ib. 


.421- .44 


.16- .18 
.13' 13} 


.17- .25 

.ir-1- .031 


Coal-Tar Products 

NOTE—The following iiriei's iirc: fur orn'inttl p leKiiges in l.-irge Miiiii^ilii's: 

.Mplianaplithol, rriide. Ib. $1.40 — $1, 

Alphaiiiiplitliol,reliiieil.Ib. I (0 — I 

Alpha najilitliyluiiiiiic. lb. .53 — 

Aniline oil, drums extra. lb. .33 — 

Aniline salts.lb. .40 — 

Anthraeliie, 80% in drums (100 lb.).lb. .90 — I 

Henflaldehydc (i.f.c.).lb. 2.l'0 - 2 

Menzidinc.base.Ib. 1.35 I 

neniidine, sulphate.alb. 1.15 - I 

nenBoicai*if1, IT.S.P. lb. .9) — I 

nenzotite c«f soda, T7.H.P. li>. .83 — 

neiixol, pure, water-aliile, in drums (100 lb.).. . . piil. .35 — 

lienaol, 90%, in. drums (100 lb.). gid. . 3} — 

Mensylchloride, 95-97%, rcliiied. Ib. .35 - 


Beta naphthol benxnnte (nominal).Ib. 

Beta naphthol, aubliined (nominal).lii. 

Beta naphthol, t(*eh (nominal). lb. 

Beta miphthylatiiine, sublimed. Ib. 

Crcsol, IT. H. P., in drums (100 lb.).Ib. 

Ortho-ercBol, in clrunia (100 Ib.).lb. 

Creaylioaeid, 97-99%, straw color, i.i iliufus .giil 

Creeylie acid, 95-97%, dark, in i .i u. rn1 

Oesylic acid. 50%, fit at quality, di urns. pi 

Diethylaniline. Ib. 

Dlmcthylaiiilino. 11*. 

Dinitroneniol. Ib. 


Dinitronaphthnline. Ib. 

Dinltrophenol.Ib. 

mnltrotoluol.Ib. 

Dip oil, 25%, tar acids, ear lots, in ilniiiis.pi. 

Dlphenylamine (nominal). .Ib. 

H-add (nominal).Ib.- 


Monoethyli 

Maphthafin 




lb. 

.83 

_ 

.90 

. gill. 

.35 

— 

.405 

. gul. 

.3) 

— 

.38'. 

Ib. 


— 

.41 

. Ib. 

.25 

— 

.35 

. Ib. 

3 50 

«— 

4.00 

. III. 


— 


. lb. 

■.’85 

— 

’.95 

. Ib. 

2.25 

— 

2.40 

. III. 

.18 


. n 

. lb. 

.2) 

- 

.75 

. g»l. 

1 (5 

- 

1.15 

. ral- 

1 (J 

— 

1,05 

enl. 

.(5 

— 

.75 

til. 

.f 1 

— 

.10 

. III. 

1 SO 

— 

1 CO 

. Ib. 

1 35 

... 

1.45 

. Ib. 

.30 

— 

.37 

. 111. 

.32 

— 

.35 

. III. 

.45 

— 

• .55 

. 111. 

40 

— 

.45 

. III. 

.40 

— 

.45 

. gal. 

.38 


40 

. lb. 

80 


.83 

. lb.- 

2.25 

— 

2 50 

. lb. 

1.25 

— 

1 31 

. lb. 

.18 

— 

20 

. Ib. 

2.00 


2 40 

. lb. 


..... 


. lb. 

.... 


19 

. lb. 


— 

.19 

. lb. 

■:75 

— 

.85 

. lb. 

.14 

— 

. 19 

. lb. 

.40 

— 

.50 

. Ib. 

.18 


.25 

. Ib. 

3.25 

— 

4.25 


Parapnitro-toluol. 

Paraphenylenediamine. 

Paratoluidine. 

Phthalic anhydride.’ 

Phenol, IT. 8. !»., drums (dest.), (240 lb.)’.! 

Pyridin.' _ 

IlcBoreiii, tcrhiiicol. 

Rcaorein, pure. 

Halicvlic aeid. tech., in bbla. I iVo Ib.j.'. * 

Salirylic aeid. U. 8. P. 

Salol. 

Bolvent naphtha, wutiT-wliitc, in drums, I (id gni . 
Bolvpt naphtha, crude, heavy, iii druiiia, 100 gid. 

nulphunilic acid, crude. 

Toluidinc. 

Toliiidinc, mixed. 

Toluol, ill tank ears. , 

Toluol, in drums. 

Xylifliue, drums, 100 gal. 

Xylol, piye, in driima. 

pure, in tank cam. 

Xylol, eonimerriiil, in dnm s, I TO gal. 

Xylol, conmicrciul, in lank oiira. 


.. Ib. 

$01.35 - 

101.50 

.. lb. 

2.50 — 

2.65 

.. lb. 

2.00 — 

2.50 

. lb. 

.60 — 

.70 

lb. 

M2 — 

.20 

. gal. 

2.00 — 

3.50 

. ill. 

4.25 - 

4.50 

. *b. • 

6.25 - 

6.75 

Ih. 

.50 — 

.52 

111. 

.50 — 

.60 

. Jb. 

.90 — 

1.00 

gin. 

.331 — 

.35} 

gal. 

.23 — 

.26 

III. 

.32 — 

.35 

111. 

1.70 — 

2.50 

II, 

.45 — 

.55 

gttj. 

.35 — 


pi. 

.381 — 

‘iioi 

III. 

.50 — 

.65 

gal. 

.37 — 

.45 

gal. 

.35 — 


gnl. 

.37 — 

.45 

gsl. 

.23 - 

.27 


Waxes 

PriccB baseil on original packages in largo quantities. 

Meeawax, reflncil, dark. Ib. $0.3i 

Beeswax, reiiiied, light. II*. , 3 < 

Beeswax, white imie. Ui. .6 

Camauha, No. f (iiominii'i. . Ib. ||0( 

(Tamaiibu, No. 2, n guliir iiiini iiudi. 11,. ,8 

Carnauba, No. 3, Noitli ( ounii>. Ib. 3 

Japan. II,. . | 

Mont a II, crude. /b. *2 

Paraffine waxes, crude match wax (u hiti) I i. 5-110 

„ «n*P. Ib. . C 

ParaHine waxes, crude, aenlo 124-126 m p. Ib. . I 

Paraffine waxes, refined. 118-120 ni.p. Ib. .1 

Parafllno waxes, refined, 125 m p. Ib. I 

ParaHine waxes, relined, 128-13(1 m.p. II,. .1 

ParaHine waxes, refined, 133-135 ni.p. lb .1 

rnraffine waxea, refined, 135-137 III.p. lb. .1 

8toarie aeid, single premed. lb. .2 

Htearic aeid. double presscil. Ib. 

Stearic arid, triple pressi'd. Ib, .23 

NOTE—Paraffine waxes very .M*.arce. 


. . 111. 

$0.36 

_ 

$0.39 

.. II*. 

.39 

— 

.40 

... Ib. 

.63 


.68 

... Ib. 

1.00 

— 

1.05 

. . Ib. 

.85 

— 

.88 

Ib. 

.35 

— 

.36 

Ib. 

.19 

— 

191 

Ih. 

IK) 

.23 

— 

25 

Ib. 

.C9 

_ 

.091 

... Ib. 

. in 

- 

.10} 

Ib. 

.11. 


.12 

Ib. 

12' 

_ 


. . II,. 

.Mi 

— 

iisi 

Ib 

.161 


. 17 

lb. 

.171. 


.I8\ 

... III. 

.24 

... 

.25 

.. Ib. 

.;5 

— 

.26 

Ib. 

.27 


28 


Flotation Oils 

\11 prieea are f.oh. New York, unleas ulhcrwiac stnted, and me biiscil ur 
load lota. The oils in 50-gal. bbla., gross weight, 5ii(l Ib. 


All priccB are f.o||. New York, unless ulhcrwiac stnted, and iii-< 
carload lota. The oils in 50-gal. bbla., gross weight, 5ii(l Ib. 

Tineoil.ateamdjlTt .an. gr, 0.930-0.940.gsl. 

Pine oil, pure, dest. diat.gid. 

Pine tar nil, ref., ap. gr. 1.025-1.035.gal. 

PinetarniI.nrude.Bp.gr. 1.025-1.U35Lank i'mii- f • ■ I,. .l!icURoiiville,l*'Ia.gal. 

Pino tar oit,doiible ref , sp.gr. 0.965-0 Q'm . PhI. 

Pine tar, ref , thin, sp. gr., 1.080-1 ‘*60. .gal. 

Turiientine, rnide, sp. er , 0 900-0 '*70 . .giij. 

Harawofnl oil, f.o b. Mich , sp rr , (I ‘16()-iJ'»'»). unf. 

HnewntKl erciiHnti*, ref gal. 


Naval Stores 


The following priuer* arc f.i,.b 

Rosin n-D, bbl . 

Ro.dn K-I. 

Kotin K-N. 

Rosin W.Q.-W. \V. .. 

Wood rosin, bbl. 

Spirits of turpentine. 

Wood turpentine, stcnni dist,,. 

Wood tur|M>nt iiic, clcsi. flint_ 

fine tar pitch, hbl. 

Tar, kiln burncil, bbl. (500 Ib ) 

Retort tiir, 1,1,1. 

Rosin oil, first run. 

Rosin oil, sccnml run. 

Rosin oil, third run. 


23011.. 

$12.25 

$16 25 

.. 280 lb. 

16 60 

16.75 

.. 280 lb. 

17 no 

17 20 

.. 280 lb. 

17 25 

17.30 

.. 2801b. 

15.00 


gsl. 

1 /.,! 

1.58 

— 

;; Jal. 


_ 

200 lb 


- ‘a!50 

.. bbl. 

14.30 

15 00 

500 lb. 

15 (ID 

15.30 

g«l. 

70 

— ... 

. . gal. 

.73 

— 

gnl. 

92 

— . 


Solvents 


73-76 flcg., steel bbls. (H5 Ib.). gul, 

70-72 deg., Sierl bids. (85 lb.). gnl. 

6^70 deg., steel bbln. (85 lb ). gal. 

V. M. ami P. naphtha, steei bbls. (85 11,) gal. 

Crude Rubber 


1 uni—Cprivrrfine. 

. . .. Ib. 

$0.32 

Upriver enarse. 

. III. 

23 

ITpriver eaiieho ball. 

. Ib. 

.23 

Plantation—First hit ex crepe. 

. Ib. 

.321 

Ribbed smoked shi*et8. 

. Ib. 

.31 

Brown erepe, thin, clean. 

. Ih. 

.30 

Amber crepe No. 1. 

. ... Ib. 

.30 


VEGETABfdO 


The following prices are f.o.b.. New York for earload lota. 


Castor oil, A A, in bbls. 

China wood oil, in bbla. 

Coeoanut oil, Ceylon grade. In bids. 

Coooanut oil, CcNshin grade, in bbls (nominal).. 
Corn oil, crude, in bbb. 


Linaed oil, raw, car lota (domestic). 
Linaead oil, raw, tank cats (domestic 


lb. 

$0.17 — 

$0.18 

lb. 

. 19 — 


lb. 

.181 - 

■;i9 

Ib. 

.16 ~ 


Ib. 

.17} - 

’.171 

Ib. 

.16 — 

.16) 

lb. 

.10 — 

.11 

lb. 

.13} - 

.13) 

lb. 

.19 - 


gal. 

1.20 — 


ggl. 

1.30 - 

. . • 

ml. 

1.35 - 
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Olive oil, eoinmvn i. 

Palm, LaRoa. 

Palm, bright rod..., 
i*altii, Niger. 


Peanut oil, rfliiiccl, in itbis .. 
Rupeaerd oil, refilled in 'oIiIh. . 
Ra|N*fM>i‘d oil, blown, in M.I. 


Winter preaaed Menbnden., 


... gal. 

3.00 

3.1U 

... Lb. 

.101 

— 

. .. Ib. 

.101 

— . . 

lb 

.11 

.12 

... lb 

.121 

— .121 

... lb . 

.17 

— .18 

gal. 

1 63 

— 

gid. 

1 70 

— ... 

... Ib. 

14 

- .Hi 

... Ib. 

.101 

— .11 

■ . ■ gal. 

$0.90 

- $1.05 

... gal. 

0 95 

— 1 05 

. .. c<ii. 

1.00 

— 1 25 

... gal. 

1.00 

- 1.20 


Miscellaneous Materials 

All f. O. b. N»'W York I'nless ( theraiso Stated 


Blanc fixe, dry. 

Blanc fixe, pulp. 

CoiM'in. 


[i.b. Kings 1 'nek, ('. 

net ton 

$ 22.00 

—:25 

00 

f o.b. Kiiii'N. ( n-i‘k 

i.et toll 

18 00 

20 

00 

1 bii, Kings ( ri'i'k 

net toll 

8 CO 

10 

00 

».b. < ';irti'Th\ iMi', (., 1 . 

net ton 

23 U 

25 

00 

f.o.b (■iirtiT..\ ille 

net ton 

Li ro 

19 

CO 

, ba , ('iirlrrsi ilk* . . 

net toll 

12 CO 



Louis 

net toll 

2 ) 50 

• 28 

06 

ba , M lissoiiri 

net ton 

:i CO 

II 

25 


Ih. 

.051 

— 

.06 


net ton 

60 00 

80 

00 ! 


lb. 

.15 

— 

18 

L. . 

Ib. 

.05 

— 

06 


Ill 

.041 

_ 

OS! 


Ib 

.04 

_ 

05 


III 

.05 

_ 

,07 


III 

.C5 


.06 


lb 

.041 


05 


groNs full 
net (i':i 
lil t l i I 

net tin 
net (iin 
net Ifiii ^ 
net tun 
net tiiii 
III 


Chalk, dorneatie, liRlit. 

Chalk, domcMtie, heavy. 

Chalk, KiikIihIi, extra liKlit. 

Chalk, KiiRliMli, light. 

Chalk, KiikUhIi, dentic. . 

China elay, (Kaolin) eriide, f o li iniiieH, (ieorg^i 
China elay (Kaolin) wiu«lii'«l, f n b. iieurKiii 
Chinn e'ay (Kaolin) powi|er(>i|, i n h. II Mirg a 
China day (Kaolin) (Tinle f.o b. Virainiii points. 
('hina elay (Kaolin) groiiiid, f.o b. \ irKinia poii ts. 
China elay (Kaolin), importefl, lump . .. . 

China clay (Kaolin), iniported, poailererl. . 
Felilipnr* erude, f.o.b. Maryliinil and Ntirili 

Carolina pointH. 

Feklnpar, eruile,-f.o.b. Maine 
Felilnpur, grounil, f o b. Maine 
FeldHpur,Rmiiiiil, f.o i. North ('arolina 
Felrlspni, ground, f.o b. \. V. State 
Fiiller'n earth, granular, f ob. Mu , 

Fuller'n earth, poaderetl, f.o li. I* la . 

Fuller'n earl li, iiii|i<ii ted, puudi red . . 
Graphite (tluHt pri!i^li grade lO*,) tHiiliiiid. 'In 
Graphite (clu.'^t taring gnnle 50*,) Shlainl. * Iii 
Graphite, enirible, 80', nirboii ^^lllMfld, * la 
Grapliite, crueible, 90*, enrliiui \ehliind, ' la 
C-nnhito, crueible, 85',i earbon 
(irapii'te, crueible, 88',, earboii . 

(•rantiite. .Tucible, 90''fi cnrbf>ii... 
l*uiiiien alone, iini»retetl, lump... 

Puiiiiee atone, doiiieein , I'liltp.. .. 

Piiiiiiee at one, grouial ... 

Uliana lueid Iowiti fi-t to heiui, f ••.b. Baltinion* 
, i|iiarta (aeui tower) ^ ii,. f.o l> ijaltimori' 

' Quarts (aeid tower) riee, t.ci.tt hnl'i non* 

(Juans, lump, i.o.o. North I'uroin. 

Shellne,ortiiig'i**'e . . 

Shellac, orungOHiipcrtiiic 
Shelhie, A. ('. Biirnet. ... 

Shellae,T N. 

Soapstone. 

Tale, paper-making grades, f o.b. V«*rnioiit. 

Tale, runfiiig gnul(*H, f.o.b. Veniioiit .. . 

Tale, rubber grudea, f.o.b. A'e fiuuit 
Tale, powdered, Soiitlieni, f o.b earn . . 

Talc, imtiortefl. . . 

TkI*,C'al lifornia ’I'aleiiiii Powtler grade 


Refractories 

Chronic liriek, f o.b. Cheater, l*a., earlota . . 

Chioiiiu brick, 9-iii. atra. and aizea, f.o b. llaltiiiuire 
Fireclay briek, lat tjunlity, 9-iii. bliapeH, f.o.b. Peiiiiayl- 
vaniii, (>hio and Iventiieky work.i 
Fireclay brick, lat ipiality, f o.b St. bouin 
Fireclay brick, lat i|unlity, f o b. New .IiTMi-y 
Fire clay briek, 2d quality, 9-iii. ahapea f.o b. PeiitiHyl- 
vaiiia, Ohio and Kentucky worka 
MagncMito briek, 9 in. atmighta. f.o b. Biiltiinon* 
Magneaito briek, 9-in. sisea and ahu|M*a larger than 9-in. 
Magnesite brick, f.o.b. ('heater . . 

Hiliea brick, 9-in. and 9 in. aistw, C'hieago district. 

Silica brick, f.o.b. Birmingham. 

Sfilica brick, f.o.b. Alt. Union, Pa. 


Ferro-Alloys 

All f.o.b. Works 

Ferro-carbon-iitanium, I A-10%, f.o.b. Niagara 

FaUsjN.Y.net ton 

Fbrro-<^ronic, per lb. of Cr. contained, 6-0% 

carbon, earlota. lb. 

Perro-chronie. p«*r lb. of Cr. contained, 4-6% 

carbon, earlota. lb. 

Perro-mongonesc, 7(^80% Mn.gross ton 

SpiegeleiBen, 10-22% Mn. gross ton 

fwro-molybdenum, 50-60% Mo, per lb. of Mo.. lb. 

Ferro-tilieon, 10-15%.... grosaton 

Ferro-eilicon, 50%.gross ion 

Fsrro-silieon, 75%..gross ton 

Ferro-tungsten, 70-00%, per lb. of sontnined W... lb. 
FciT»*uranium, 35-50%of U,jper Ib. of IT content lb. 
Fom^vanadiuin, 30-40% per fb. of contained V.... lb. 


net ton 


10 00 

m 1 ton 


- 14 00 

III t ton 


17 00 

net tun 

5 00 

7 50 

Ib 

1 35 


Ib 

1 45 


lb. 

1 05 

- 1 15 

III. 

1.20 

^ 1.30 

ton 

1 00 

- 25 00 

ton 

9 50 

14 CO 

Ion 

8 00 

9 00 

ton 

9 00 

15 00 

ton 

12 00 

15 00 

toil 

60 00 

• 70 00 

ton 

20 00 

35 00 


net tun 

90 

100 

net tun 

80- 

90 

1.000 

45 

53 

1.000 

45 


1.000 

75 


1.000 

40 


net if III 

90 



Kegutiir eatriiH 

net tun 

90 

100 

I.OOOj 

55 


1.000 

51 

■55 

1,000 

so- 

55 


Ores and Semi-finiahed Products 

All f.o.b. Mines, Uiileiui Otherwiae Stateil 

Chrome ore, CaMf. concentrates, 50 i, min. 

(Tr*Ua. . unit . 6( 

Chrome urn, 40%, min.. Of* ^s f-o.h. Atlantic 

Seaboard. unit .71 

*Coke, foundry, f.o.b. ovens. net ton 10. Of 

*Coke, furnace, f.o.b. ovens.net ton 17.5f 

*Ck»kc, petroleum, refinery. AtlaiitieSeahoarrl . . net tun 24 Of 

kliFir spar, lump, f.o.b.Tonunn, New Mexico . net ton 17.5f 

Fluor spar, standard, domeatie wnshoil gravel 

Kentucky and llliiiuis n^if‘H net ton 

Tlrnenite, 52% TiOx. per Ib. ore.Ib. .01 

.MaiignneHO (Jm, S0% ATti, e i F. Atlui tie ai npf rt unit 7i 

Mangani-HK ore, oheniiral (MnO,).gross ton 75. Of 

Molybdenite, 85% MoS., per lb. of Mo.S„ : . Y. lb. .61 

Afbnnsite, per unit of ThO,. ., unit 42.01 

Pyritci, Sp-iiiieh, finra ,e.i.f,, Atlantic Hcnport. unit K 

Py*itob, .Spaninh, furnanesise, e i.f., Atlantic 

seaport.. ... unit . I( 

Pyrites, Spanish, run of mines, ei.J , Atlantic 

seaport...#. . unit . li 

Pyritim, doim*HiiR, fineg.unit . li 

Kutilu, 9P% TiOa pur lb. ore.lli. . I! 

Tungsten,Scheclite, 60% W O. anil over, per unit 

ofW(J,.unit 7.0( 

Tungsten, Wolframite, 60% W mifl over, per 

unit of WO„ N. Y. ('!.unit 6.5C 

Uranium Ore (Cnmotite) peril), ef I :i < h lb. 2 72 

Uranium oxide, per lb. eontiiineil I a <'m. . lb. 2 72 

Vanadium pentoxide, 99^{i.lb. 12 OC 

Vanadium ()re, per lb. of Vs < >.% contniiied ... lb. 1.23 

Zircon, washed, iron free. . lb. .10 

^Nominal 


Non-Ferrous Metals 

New York M:irki‘ls 


. gross tun 

75.00 — 

05 ; 00 

Y. Ib. 

.60 — 

.65 

.. unit 

42.00 — 


unit 

12 - 


unit 

.161— 


unit 

. 12 

. 14 

. unit 

.12 - 

. 14 

. .. lb. 

.15 — 



. ... unit 

7.00 - 


per 

. . . unit 

6.50 

7.50 

lb. 

2 75 - 

3 00 

. . lb. 

2 75 - 

3.00 

.. lb. 

12 00 — 

14.00 

.. . lb. 

1.25 — 


. . lb. 

.10 — 



(Topp<*r, cleetrolytie. 

Aluminiiiii, 98 to 99 per cent . 

AntiinonF, wholesale lots, Cliine^e iiiitl .I'lpuiie e 

Nickel, ordinary . 

Nickel, electrolytic. 

Tin, Straits, spot. 

TiCad, New York, spot .. 

l^iod, M. St. 1 ..ou:h, spot . 

Zinc, spot. New Vork.. 

Zinc, spot, Fi. St. Louis. 


OTIIKll MKTAr.S 

Silver.. os. 

('oiliiiltiin.lb. 

Bismuth (500 Ib. lots).lb. 

Cobalt. ih. 

Mag lesiiiiii (f.o.b. rCiacara Tails).Ib. 

PlatMium. .u .os. 

Iridium. oi. 

Panadiuiii. ns. 

Mercury. 75 lb. 


Cents per Lb. 
19.00 
33.00 
8.00 
43.00 
45.00 
49.50 
9.25 
8.90 

6.25(0 8.75 
7.90(Lt8 40 


$0.99| 
1.4061)1.50 
2.70 
2.50^3.00 
1.75 
80(3)85 
350.00 
80.00 
90 00 


$200.00*>-1250.000 
.17 — .18 


.19 — 
190.00 — 
75.00 — 

2.50 — 
60.00 — 
80.00 » 

150.00 — 
I.IO — 
7.00 — 

6.50 — 


FINISIIKII METAL PIlOIXrCTS 

Warehouse Price 
Cents per Lb. 

Copper sheets, hut rulloit . 33.50 

CopfMT bottoms..•. 38.00 

Copper rods. 38.006040.00 

High brass wire and sheets. 30.25 

High brass rods. 25.00 

Low brass wire and sheets. 20.50 

liOw brass rods. . . 29.00 

Brased brass tubing. 43.25 

Brased hronso tubing . 41.75 

Seamless copper tubing. 34.00 

Seamless high brass tubing.33.00 

SCRAP METALS 

Cents per Lb. 
Buying Price 

Aluminum, east scrap. 23.00^23.50 

Aluminum, sheet scrap. 23.00®23.50 

Copper, heavy machinery romp. 14.50® 15.00 

Copper, heavy and wire. I4.75®I5.25 

Copper, light and bottoms. 13.75® 14.25 

Coppar, heavy cut and crucible. 15.50® 16.00 

Brass, heavy. 2* J93S! 

Brass.light. 7.25® 7.75 

No. I clean brass turnings. 993 

No. I comp, turnings. 12.50® 13.50 

TiS^, tea. 4.75® 5.00 

Lead, heavy. 7.25® 7.50 

Zins, scrap. 5.00® 5.50 


structural Material 

The following base prices per 100 Ib. arc for Htriietural shapes 3 in. by | in. and 
larger, and plates f in. and heavier, from jobbers' warchouMcs in the cities named: 


--New York 

One 

Current Month 
Ago 


Structural shapes... $4.47 

itoft steel bars. 4 62 

Hoh ateel liar shapm 4.62 

•Soft ateel iMnds.... 6.32 

IMat.s, 1 to I in. thick 4.60 


Ago Ago 
$3 97 $3.47 


■■ — ^ »^-CIeveland—' Chi( 

One One 

Year Currant Year Current 
Ago Ago 


$5.00 $3.37 
4.50 3 27 


lyhlCOfO-^ 

' One 
Current Year 
Ago 

$3.97 $3.47 
3 87 3.37 

3.87 3.37 
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Industrial 


Financial, Construction and Manulhcturers’ News 


Construction and 
Operation 


*^«Uifornia 

rijAIlfiiMONT - ■l*oinona rollrtse 1 m 
iriK plana prcpariMl fur On* conslruction of a 
2>Htory, G0x200-ft. chvrnlcul laboratory. 
Katlmati'd coat. $200,000. .lainra L*. Jame- 
Hcin. Siviirlty Jilclg., 8t. Koula, M<i.. archt. 
and I'njrr. 

Connecticut 

ItKlUOBPOUT — The Aiiur. Tube & 
Stainpini? Co.. 471 11 uncock Ave.. will build 
£i 1-Htory, {>5x60-ft. inanufaeturlnf? plant on 
Slratfonl Avo. Katlinated coat. $14,000. 
Work will be iloiie by day labor. 

IIKISTOI..—The Clly School Cornn. will 
receive blda until Aujf. 3 for the construc¬ 
tion of it 3-story hiKh school at Dunbar 
Meadows. A chemical hiboratory will be 
installed In same. Kstiinated eost. from 
$7ri0,oii0 to $800,000. Wilson Potter. 22 
Mast 17th St.. New York City, archt. 

.VKW IIAVM.V—The FrllzeU Hrass Kdry. 
Co.. 33 ('hesttuit St., will soon award the 
contract for the construction of a 1-story, 
tiOxlfiO-ft. faetory. lOstimated coat, $40,000. 
Kletcher Tliotiipson Inc., 1089 Ttroad St., 
archt. and eriK*'. Noted May 19. 

NKW IIAVKN—The Natl. FoldliiB Ilox 
& Paper (N>., .lames St., iilaiis to build addi¬ 
tions to plant. 

SKW IIAV NX— The .\ew Haven Pulp & 
llo.'ird (*o. has awarded the contract for 
alterinB a factory to DoverinB & (larrlqucs. 
ri.'i2 West 23d St., New York City. Kstl- 
mated cost, $30,000. 

KCK^KVlJd^K—The .1. .1. UeBun MfB- Ct».. 
74 West Main St., has awardtHl the contract 
for the construction of a I-story. 21x70-ft. 
addition to flnlshinB ^-hl^t and a 1-story, 
40x80-fl. dye house to J. H. Crozler ('o., 
721 Main St.. Hartford. Ksliinated cost, 
$16,000. 

STAMKOltD —The Petroleum Heat & 
I'ower Co., .Selleck St., has awarded the 
contract for the construction of a 1-story 
foundry to H. Wales Tjlnes Co., 1.S4 Slate 
St., M« riden. Kstlmnted cost. $1.^,000. • 

VVATKKKCKY Tin- Waterhury I<^irrel 
Kdr.v. & Machine (To.. 42r) Hank St . will 
build a 1-story, 4nxt80-ft. factory addition. 
KHtiinated c(»8t, $4!).oon. Work will be done 
liy day labor. 

District of Columbia 

WASHINGTON—The Gokieral I’urt'haslnK 
Otllcer of the Psinamsi Canal will receive 
bids until Aucf. 2 for furnishInK 3.200 lb. 
of bone black. Iiydrocarbonated, in barrels 
•of approximately 400 lb. each, to be manu¬ 
factured from Helected hard white hone, 
charred, grround to a uniform mseh and 
then charBed with additional carbon ex¬ 
tracted from a hydrocarbon oil; lon.noa Ui. 
of calcium carbide, llx| In, eommerolallsr 
pure; ami fi.OOU lb. of asbestos maimeHia 
furnace cement. 

Illinois 

CHICAGO - The Abbott l.«aboratorieB. 
4753 Ravenswood Ave.. will build a chemical 
manufacturlnir plant, Includltifc ton 1-story 
tiuildiiiBB, at 4800 Ravenswood Ave. Estl- 
matetl cost. $226,000. Work will be done 
liy day labor. 

CHICAGO—The Amer. Car & Foundry 
■Co., 2417 Paulina St., has purchased a site 
along Paulina 8t,. near Blue Island Ave.. 
and plans to build a plant on same. Esti¬ 
mated cost. $2,000,000. 

CHICAGO—A. Flnkel ft Sons Co.. 1326 
Cortland St., had plans prepared for the 
construction of a l-story, 32x98-ft heat 
treating plant. Estimated cost, $20,000. R. 
M. Newman, 80 West Washington St., archt. 


* iiiMtalled ill same. Estimated cost. $40ii.- 
«00. .1. N. Ciilemaii, ('blciiB<>. 111., arclil. 

EAST (Chicago — The ('arr»ll CasthiBS 
Co. has purchase^ a site on the Indiana 
Harbor llelt U.R.. Gibson St., and plans to 
eonstriict a plant for the iiiftiufacture of 
small Bray iron castiiiBs on same. Eipilp- 
meiit will be Installed In same. 

l.XniANAPOld.S The General Amer. 
Tank (7ar Corp., Eiielid Ave. and 146lli St.. 
East (ThlcaBo, plans to build a larBc aibll- 
lion to Its brass foundry and Is In the mar¬ 
ket for equipment for same. 

INDIANAPOIdS —The Pioneer Hrass 
Wks., 424 South Peiiiisylvania St., has 
awarded the coiitraet for the eoiistriietloii 
of a l-story, 2nOx3aO-ft. factory on 23rd 
St. and the fjiike Erie Weslern K.K. to .lohii 
G. Karstedt Coiistr. Co., 129 ijemckc lUdB- 
Estimated c»»st. $200.n0(i. 

INDlANAPOldS — The IMoneer ltra.ss 
WHis., 424 South Pennsylvania St., plans to 
install new foiitwlries and equijnneiit In the 
proposed plant here. 

INDIANAPOLIS The United States 
Kiher Kux ('o.. Martlndale and Roosevelt 
Aves., is haviiiB preliminary plans pre¬ 
pared for the const ruction • of a l-wiry, 
inaxIGO-fl. factory on Martlndale .\ve. 
Estimated cost, $125.(100. ('harles E. Racon, 
617 Merchants Rank RhlB-. archt. • 

INDlAxNAPOLIS The Universal SUiK 
Prick & Tile ('o.. (lar.v. Ind., Is In the mar¬ 
ket for $.50,000 worth of maehlnery for use 
in plant iiichidinB all machinery iis(||l in 
iiiaklriB tile and Prick. 

WEST IfAMMOND-Tile La .Salle Iron 
Works, 23(15 South Halsted St., ('liicaBo. 
has awardc'd the contract for the eoiistriie- 
tion of a steel plant IticliitliiiB seven l-story 
hiiildlnBS. to the Rroline Noliiri (’o., 8 South 
Dearborn St., at $650,000. 

Iowa 

(TUSIll^TG A. H. Rulloek, Sec.v. of the 
ltd. of Educ., has awnnled the contract for 
the constructluii of a 3-Htory. 59x111-fl. 
scliool, to W. F. Kucharo & (*o.. 622 Hubhell 
ItldB., IVs Moines, at $11I.1JI4. ‘I'hemleal 
laboratories will be installed in same. 

IjARAREE- H. MoiitKomery, Secy, has 
awarded the contract for the c'liistriictlori 
of a 3-8tory, 82x139-ft scliool. to W. F. 
Kucharo ft (*o.. 622 Hubbell ItldB.. Des 
.Moines, at $124,500. A chemical laboratory 
will be Installed in same. 

MORNING SUN—The Rd. Educ. has 
awarded the contract for the construction 
of a 2-Btury. 66xl30-ft. school, to the West¬ 
ern ('onstr. ('To.. Earlhnm, La., at $142,400. 
('hemlcal laboratosJes will he IrislHlIod In 
s:ime. Noted May 12. 

MUSCATINE — The Muscatine PacklUB 
Co. has awarded tlu* contract for the con¬ 
struction of a 4-story. 54x64-ft. fertiliser 
hulIdinB in connection with the proimsiMl 
packing plant, to the Federation CTonstr. 

532 Davidson PldB-, Sioux (Tlty. Esti¬ 
mated cost. $1,000,000. 

PACKWOOD—N. E. Olllvor, Seey. of the 
Hd. Educ., has awarded the contract for the 
construction of a 2-story. ri8x99-ft. school, 
to W. F. Kucharo ft (To., 622 Ifuhbell Rldg., 
Des Moines, at $92,980. Chemical lahorn- 
torles will lie Installed In same. Noted 
May 12. 

J*OCAII(>.\TAS W. .1. (lllchrlst. Pn s. of 
the School Hd., has awfA'ded the enritract 
for the construetlon of a 2-8tory. 56x1 lo¬ 
ft. school, to C. K. Larson, Fort DodBe, at 
$118,000. ChemlciVl lalioratorles will he In¬ 
stalled In same. Noted June 16. 

Louisiana 

NKW ORLEANS—Th,- T>rpiit-0-Llt« 

30 East 42nd St. New York City, has pur¬ 
chased a sito on Anthony and St. Tx>ul8 
Sts., for the construction of a 2-stnry acety¬ 
lene plant. 


Massachusetts 

CROWN POINT — The Bd. of County CHEIaSEA — The Walker Ihros. Dyeing 
ConuTK hiid plans prepared for the con- ft Bleaching Co.. Clinton St., plans to re- 
stmetion of a 2-Btory. t00x200-ft. hospital build bleachery recently destroyed by firo. 
here. Chemical laboratory equipment will be Estimated cost. $60,000. 


FALL RIVIOR -The New England Oil 
(''o. will hulhl a 1-Httiry, 17x25-11. oil re¬ 
ceiver house, 32x74-ft. oil copdenBers and 
45xl81-ft. oil stills, .etc., along the Taunton 
River here. Estimated cost. $100,000. 
Work will be done by day labor. • 

HOLYOKE -The New England Tire ft 
Rubber ('o., 285 Hlf|li St., has awarded the 
eontract for the con struct Ion of a 3-Htory, 
110x210-ft. factory on Main St., to the (Tas- 
piT Ranger (^oiistr. l^)., 2« Homl St. Estl- 
matoil cost, $35».0i(h. 

SI'RING FI ELD--The Huckley Fdry Co.. 
13i (\\press SI., lias awarded the contract 
for thf eoiiHtnietioii of a 1-story,'85xlOO-ft. 
foundry mi Roseland .St., to .1. G. Roy ft 
Sons ('•>. 21 Silver St., at $8,600. 

Michiyran 

It.XY CITY—The elly Is iiavlng prelimi¬ 
nary plans prepared for the const ruction of 
a nitration plant, etc.. In eonneetlon with 
the proposed waterworks improvements. 
Estimated cost. $2,000,000. Fraxier-EIms- 
Sliael Co.. 1223 Ilhiinlnatlng Rldg., (*leve- 
land. (>.. eiiBrs. 

, DETROIT —The MIebiKaii Grey Iron 
('Hsting ('o. llarbaugli Ave.. plans to build 
a l-story foundry ndditlon on ITarbaugh 
Ave. and I be Wabasli Ry. Estimated cost. 
$ 10 , 000 . F. .1. Winter. 2331 Dime Bank 
ItidB*. a relit. 

Minnesota 

(’oLEIt.MNE - Till' ln•lian School Dlst. 
2 . Itasca (*o.. lias awardeil the contract for 
tlii> con.struction of a 2-story, 176x20H-ft. 
Iilgb school, to Ev«>iiHon ft Utterherg. 552 
Hiiitilers' E.\eli., Mhiiieapolls, at $455,000. 
A eiieiiileal l.-iboratory will lie Installed In 
s.'iiin*, .Noted .lune 9. 

MINNEAI'GLIS The State Ril. of (^>n- 
trol. (^upitol. St. I'aiil. will soon award the 
eoiitr.’icl for Hie construction of n 3-8tory, 
K0\110-rt. ebemistry buIhUrig on the State 
Ciilverslly campus here. Estliniited cost. 
$;>00.0iMi 11. .lohn.Mtmi, 716 Caiiltal Rank 

IMiIb.. St P:tii1, archt. 

Missouri 

.ST. I.GUI.S -Till* ,SI. Louis Surfacer 
Haiiit <\i., 5132 Hazel Ave., Inis awarded 
Hie emit met for a 2-slory. 40\64-ft. manu- 
f.'ietiiriiiB biiilillMB nn Ha/.el .\vt‘., to Gc'orge 
I CoiiHiiiH ft Co., (MiemIcal HIdB- Estl- 
m.Mi il eo.Mt. $30,000. 

. New York 

MARCy Tile State Hospital (Tomn., 
('apitol, Albany, will receive bids until Aug. 
25 for tile eoMstriietlon of a mechanical 
gravity nitration plant, etc., for the ITtlcft 
State Hospital here. Noti>d .Inly 7. 

TG.VA WANl - The city has awarded 
Hie eoMimet for Hie construction of a flltrii- 
Hori pl.'iril. to tin* Rolierts Filtration (To.. 
1'hllailel|)liia. Pa . at $200,00n. Noti'd 
April 14. 

• North Dakota 

GRAND FGRKS--Tbe Industrial (*omn. 
of North lL*ikota lias awarded the contract 
for Hii> const ruction of a reservoir and 
niter plant, etc., to the Fegle.s ('oiistr. Co., 
Mlmieapolis. Noted M.*i,v 19. 

Ohio 

CAXTG.N- The (*anlon Drop Forge (To.. 
300-400 Odd Row PL. .S.E.. plans to build 
a l-8tor.v, 9r»xl00-fi. factory on Wlllet Ave.. 
S.E. EHlIrnated cost. $45,000. (*. E. Flre- 

Hlone, Reiikert Hhlg.. archt. 

GLENM()NT~Tbe Hd. Educ. lias award¬ 
ed the contract for thf< construction of a 
graile and blKh scliool here, to the State 
Constr. (*o., 11 State St., ColiimbiiN. A 
chemical laliorator,v will be Installed In 
same. Estiinateil cost. $80,000. 

IRONTDN The Hd. Educ. Is having 
plans pre]iared for the eonslrticthin of a 
liigii school here. A chemical laboratory 
will be installed In same. Estimated exist. 
$600,000. F. L. Packard, Hayden Rlrlg.. 16 
East Hroad St.. (*olumbua, archt. 

KENTON—The Hd. Educ. plans to eon- 
Htnict a high school here. A chemical lab¬ 
oratory will probably be Installed In same. 
Richards. Mc(*urty ft Hulford, 1504 East 
Hroad St., (Tolunibus, andits. 

MIAMISRURG—The Hd. Educ. In having 
plans prepared for the construction of a 
2-story, 120xl40-ft. high school. A chemi¬ 
cal laboratory will l>e In.Mtalled In same. 
Estimated cost, $200,000. F. Ij. Packard, 
New Hayden Hldg.. archt. 

MIDDLETOWN—The Advance Bag Uo., 
155 North B'way. has awarded the contract 
for the construction of a 3-story. 65x300-ft. 
paper factory, to ,T. R. Stevens, Odtl Fellows 
Temple, (Tlnclnnatl. at $150,000. 
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SOUTH KUCLIU —Thft Bd. Bduc. will 
noun awf^rd tho rantriict for tho Installation 
of Hcptic and IHUt taiikH In the atroots 
adjoining the. Victory l*A.rk School. Rati- 
inatod coat, $26,000. W. IT. Nlchlaa, 1900 
ICucllil Avo., Cleveland, ongr. 

WARUEN~The B*l. Kduc., c/o J. Buck- 
waiter, received bids for the construction of 
a 2-Btory, 110xl82-ff. sAiool addition to the 
West Technical High School, from the 
Shustrump Co., Youngstown, $329,869; for 
a 2-Htory, 125x1 GO-ft. aqhool addition to the 
Kaat Technical High School. $322,212. 
Laboratory equipment will be Installed. 

Pennsylvania 

CKDAU (IIIOVK (Philadelphia P- 0.1— 
J. F. Stokes. 17th and Cambria Sts., has 
awarded the contract for the construction 
of a l«Btory plant for tho manufacture of 
chemical machinery, to John N. Gill, Otis 
Bldg.. Philadelphia. 

DURRY —Tho Pittsburgh High Voltage 
insulator Co. plans to Improve and enlarge 
Its plant here. Plans Include a 101x244-]:t.. 
building which will be equipped with new 
clay mixing machinery. Estimated cost. 
$160,000. 

SCRANTON—The Hour Itefractorles Co., 
Laurel Line and Front St., plans to build 
a 3-story90x200 ft. refractory addition on 
Stafford Ave. Rstlmated cost, $300,000. 

Rhode Island 

PROVIDENCE — The Franklin Process 
Co. 29 Promenade St. will soon award the 
oontract for the construction of n 2-story. 
110xl76-rt, dye house.'* Estimated cost, 
$150,000. Lockwood. Qrctuie & Co., 60 Fed¬ 
eral St.. Boston, archts. and engrs. 

Tennessee 

MKMPIIIS—Tho h'ly Shot Nnahvlllr, 
Qa., has purchased a site on Dowa Ave. 
and 4th St, and plans to construct a 2- 
story, GOxlGO'ft. Insocllclde factory on 
same. Estimated cost, about $100,000. 

Virginia 

AUSTIN Vir.,LE —The Bertha Mineral 
Co. will build a mining, milling and smelt¬ 
ing plant. Work will be done by day labor. 

NORFOLK — The city is having plans 
prepared for the construction of a water 
plant. A nitration systein will bo Installed 
in same. Estimated cost, $4,000,000. W. 
H. Taylor. Dir. of Pub. Wks. 

ROANOKE — The Greenstone V^roduets 
Co. Inc. plans to builil a slate granite plant 
to have a daily capacity of 1,o(»o tons. L. 
P. (Tosty, secy, and treas. 

West VirKinia 

SIllNNSTON CITY- The city plans to 
build a lOO.oOO-gal. filtration plant. Esti¬ 
mated eoMt, $76,000. 

Wisconsin 

MERTON—The Merton Dairy Products 
Co. is having plans prepared for the con¬ 
struction of a 1-story, 46x7()-fl. lolditlon. 
Estimated cost. $:i.'i.0oo. Laboratory equip¬ 
ment will be installed in satm^ M. Tullgreii 
& Sons, 126 E. Water St., Milwaukee, archt. 

MILWAUKEE — The Badger Brass Co.. 
24.7 Lake St., Is In the market for brass 
foundry equlpnieiit. 

MILWAUKEE—Milwaukee County plans 
to build an 8- and 6-story hospital on Grand 
Ave. Chemical laboratories will be In- 
Ht.'illed In same. EstImatefI cost, $2,000,- 
000. Van Ryii & DeGclIeke, Caswell Blk.. 
archts. 

MILWAUKEE- St. Mary’s Hospital. 448 
liUke Drive, plans to build an addition to 
a hosp'ltal. A ehemleal laboratory wMll he 
Installed In same. Estimated cost, $200,000. 

NKENAIl--The Theda Clark Hospital 
has awarded the contract for the eonstruc- 
tloii of a 2-Mtory. 40xl00-ft. hospital addi¬ 
tion. to (\ R. Meyer & Son, 60 State SL, 
Oshkosh. A ch<‘mloal laboratory w'lll be 
Installed In same. Estimated cost, $76,000. 

WAUKESHA —The Waukesha Casting 
Co. has awarded the steel contract for a 
120x130-ft. foundry, to the Federal Bridge 
Co., at $50,000. Noted July 14. 

Ontario 

TORT Wir.I.IAM— The Fort William 
Pi^p. ft Pa|ier Co. has awarded the oon- 
iract for the construction of a 2-8lory. 400x 
600-ft. pulp and pai>er mill at tho mouth 
of the Mission River, to the Barnett Mc¬ 
Queen Co., at $1,800,000. Noted July 21. 

TORONTO —The Grlnnoll Co. Ltd. has 
awarded the contract for the construction 
of a l-story, 100x160-ft. foundry building 
to the Anglin Norcross Co. Ltd. 


Coming Meetings 
and Events 

Amkiiican Asso(*iation for thi Advancb- 
MXNT OP SciBNcR Will hold its J920 meeting 
Dee. 27. 1920, to Jiui. 1. 1921, at Chicago. 
Illiiiols. 

Amrrxcan Ceramic SociIety will hold Its 
summer meeting at the ^ Salle Hotel In 
Chicago. Aug. 16, 17 and 

American Chemical Society will hold 
its fall meeting In Chicago. Sept.. 7 to 10 
Inclusive. 

American Elbctrocuikmical Socisn will 
hold its fall meeting In the Hotel Statlcr. 
Cleveland. Ohio, Sept. 30, Oct. 1 and 2. 

American Foundrtmbn^s Association 
will mc>et In Columbus, Ohio, Oct. 4 to 8 
Inclusive. 

American Institute of MiNfNo and 
Metallurgical Enoineers will hold its one 
hundred and twenty-second meeting Aug. 
20 to Sept. 3, at Lake Superior. 

American Mining Conoresb will hold its 
next convention in Denver Nov. 16. 

American Physical Society will hold a 
meeting Nov. 27 at the Case School of Ap¬ 
plied Science. Cleveland, and the annual 
meeting, beginning Dec. 28, at Chicago, the 
latter being tho occasion of the special 
quadrennial meeting of the American Amho- 
clatlon for the Advancement of Science and 
the Afnilated Societies. 

American .Steel Treaters' Society, Chi¬ 
cago. will hold Its second annual conven¬ 
tion and exhibit, combined with lht> con¬ 
vention of the Steel Treating Research So¬ 
ciety of Detroit, Mich., In the Coliseum 
Museum, I*hl1adelphia, l*a.. Sept. 14 to 18 
Inclusive. 

Association of Iron and Steel Elbc- 
tric'ai. Engineers will hold Its 14th annual 
convention at the Hotel Pennsylvania. Now 
York City, Sept. 20 to 24, 1920. 

KlkoTNEERiNO COUNCIL wHl hold Its noxt 
ineoiltig In Chicago. Thursday. Oct. 21. 1920. 

Institute of Metals Division of the 
A.I.M.E. will hold Its usual Joint meeting 
with the American Epundrymen’s ArsocIa- 
llon at (’oliimbus, Ohio, during the week 
beginning Oct. 4. 


Thr OuimN Co., devolond. O.. ume in 
its sixteen p^nt and ▼arnish Plante ft 
tremendous quantity of llthopona. THUi ft 
view to Insuring a uniform supply of tlila 
Important commodity It has acquired the 
St. Helena llthopone plant of the ^omlcal 
Pigments Cofft Tbe capacity of the plant 
will be increased to meet the needs of thO 
Glidden Co. The present staff will be main¬ 
tained and augmented. The business will 
be operated under the name of the Qlldden 
Co. Llthopone Department 

The American Mbtalluroical Cobp.« 
Philadelphia, which was the controllinf 
f factor of the Philadelphia Electric* Steel 
Corp., announcee the reorganisation of that 
company's affairs along the following lines: 
E. c. Hunittiel, who has been the eleetrto 
steel foundry superintendent at tee United 
Alloy Steel Corp., Canton, Ohio, has pur- 
cliascd a controlling Interest and has rein- 
corporated tee company, which will fte 
known as the l*hiladelphla Electric Steel 
Castings Co. The new dlrcsctors and ofll- 
cers OK the corporation will be: E. C. Hum- 
iTicl, president and general manager; F, J. 
Ryan, vice-president and treasurer (Mr. 
Ryan Is also president of tho American 
Motallurgical Corp.) ; F. H. Schrenk,. secre¬ 
tary (Mr. Schrenk is also tho attorney for 
the American Metallurgical Ck>rp.) C. T. 
Hess, director (Mr. Hess is vice-president of 
the K. P. Wilbur Trust Co., Bethlwem, Pa.) ; 
H. V. Mitchell, director (Mi^. Mitchell' la 
the manager and secretary of thb United 
Sociiritles Co.. Canton, Ohio). The Ameri¬ 
can Metallurgical Corp. retains a 40 per 
c‘(mt interest in the new corporation. Opera¬ 
tion under the new management commenced 
on July 9 and it Is tho Intention of tee new 
controlling factors to enlarge the plant 
considerably as soon as production nas 
been reached through the present equip¬ 
ment. The furnace capacity has already 
been doubled. The. plant will manufacture 
high-grade steel castings in addition *to 
special alloy heats, especially catering to 
Instrument and automobile concerns. At 
the beginning the. product will be entirely 
castings, but later the plant- will be en¬ 
larged In order to take care of production 
for forgings. This work 
will all bo taken care of through high-speed 
tool steel. 

The Indiana iNnESTRucriBLE Paint Co. 
has moved to a new location at 1247 Bel¬ 
mont Ave.. Chicago. The new quarters 
eoiislst of a four-story factory 50 x 126 ft 


Iron and Steel Institute (British) will 
bolds its iiulumn meeting at Cardiff by In¬ 
vitation of the Ironmasters and Steel Man- 
ufaeturi'rs of South Wales and Monmouth¬ 
shire. The date of the meeting will be 
Tuesday. Sept. 21. for ihq assembling of 
the members nt Cardiff, and tho formal 
proceedings will open on the morning of 
Wednesday, Sept. 22. 

ISTational Exposition of Chemical In¬ 
dustries (Sixth) will be held In the Grand 
Central Palace, New York City, Sept. 20 
to 26. 

Sm'iKTY OF Industrial Engineers will 
hold its fall national convention at Car¬ 
negie Musle Hall. Pittsburgh, Pa.. Nov. 
10. 11 .and 12. 1920. « 

TEuiiNieAL Arsociation of the Pulp 
AND Paper Industry will hold Its fall meet¬ 
ing at Saratoga Springs, N. T., Sept. 1. 
2 and 3. 


Industrial Notes 

Dewey. Strong ft Townsend, patent .at¬ 
torneys, announce the entry of Capt. W. A. 
Loft us and Thomas (^natberg, J. A. Abbett 
and J. H. Herring into the Arm, which will 
be known as Dewey, Strong. Townsend ft 
Loft us. Mr. Abbett will spcclalixe In ehem¬ 
leal and electrical patent matters and Mi*, 
("astberg will devote his attention to en^- 
neerlng and Industrial patent cases. The 
offlees will remain In the Crocker Bldg., 
San Francisco. 

The Molybdenum Corp. of America, 
Empire Bldg.. Pittsburgh, Pa., having the 
same executive and operative personnel as 
that of the Electric xteductlon Co., an¬ 
nounces that it has acquired os of July 1. 
1920. the plant, equipment and operations 
of the Electric Reduotton Co. at Washing¬ 
ton. Pa., together with extensive molyb¬ 
denum mines in New Mexico. This com¬ 
pany will continue to furnloh ferrotungsten, 
ferromolybdenum and other high grade 
ferro-alloys, metals and chemical products 
os heretofore furnished by the Electric Re- 
duotlon Co., with no change in policy what¬ 
ever. Having now direct control from 
tee crude ore to'the ftnlshed material the 
Molybdenum Goip. of America Is in poai* 
tion to render exceptional service In supply¬ 
ing molybdenum products. 


Manufacturers’ 

Catalogs 


#.iV* North Franklin St. 

Chicago. Ill., has Issued Its new catalog No. 
F-20, called “Drafting Room Practice." 


Briggs ft Turivas, Inc., 18Q9 Westniln- 
strr Bldg.. Chicago. III., h'as a new 

publication entitled "ClasslAed Scrap Iron." 
It Is a very valuable little handbook for* 
those who arc Jntorosted in cither the sale 
or purchase of scrap metal. 


Norton Co., Worcester, Mass., has Issued 
three little bodklets. entitled: "The Bal¬ 
ancing of Grinding Wheels for Norton Pre¬ 
cision Grinding Machines," ''Norton Grind¬ 
ing Wheels «n the Blanchard Surface 
Grinding Machines," and "Commercial Dia¬ 
monds for Truing Grinding Wheels." 


Lka-Courtrnay Co.. Newark, N. J., has 
issued a little booklet on "Typical Ex¬ 
amples of I.iqaiCourtenay Centrifugal Pump¬ 
ing Machinery" known as Bulletin S-6, 
which Illustrates and describes a few of Its 
different types of* centrifugal pumping ma¬ 
chinery. 


TBb GHigcOM-RussELL Co., 90 West St. 
New York, has Just received from the 
press BuH. No. 1910. on G-R Expansion 
Joint, T.OW Pressure. 

The Bs^rlinb Co., Indlajiapolls, Ind., 
desires to (mnounce BulL No. 396. covering 
power factor recordlnk instruments. In ^ 
this bulletin are pointed out the evils of low 

E 3wer factor to the central station, tee 
olated plant and the power customer, as 
well as now to locate and eliminate tee 
causes of low power factor. Ckipies can be 
kceured upon request. 


The F^ujir ENOiNsmiNo <3a. Allentown, 
Pa., la di^buting Bull. No. 800, on Metal- 
lurglcfU Furaam, Annealing and Heat-. 
Tr^tlng. The fumapes Illustrated and de¬ 
scribed are representative of the types tela 
company build. Including tee use of pulver¬ 
ised coal, oil or ipas aa ted. 
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Reconstruction the Themie 

For A. C. S. Chicago Meeting 
NCREASED production through chemistr^T, and the 
part which the science can play in the reconstruction 
of our industries, is to be the theme of the Chicago 
meeting of the American Chemical Society in Septem¬ 
ber. The topic is timely and should develop some valu¬ 
able suggestions for those whose chemical control of 
manufacture has not yet reached the highest develop¬ 
ment. There is scarcely an industry of any magnitude 
in which chemistry does not play a part of greater or 
less importance. And those are few, no matter how 
highly developed, that cannot profit by looking ahead 
and giving thought to the improvements that will follow 
the adoption of better technology. In fact, a casual sur¬ 
vey of the largest and most prosperous of our industries 
will reveal a lively appreciation of the value of chem¬ 
istry and allied sciences. 

If therq, is one lesson we can learn from our late 
enemy—who technically still occupies that unhappy 
position—it is the wisdom of co-ordinating the science 
of chemistry with the operations of industry. Notwith¬ 
standing popular impressions to the contrary, Germany 
is not noted for fundamental contributions to chemistry. 
Read the history of the science, and you will search 
almost in vain for the names of Germans who li(|ted 
chemistry out of the realm of crude speculation and 
placed it on a sound theoretical basis. English, French, 
Scandinavians were the pioneer thinkers. But none has 
been quite so industrioqs as the Gqyman in applying to 
manufacture the fundamental facts developed by others. 
This is one of the outstanding features in Germany’s in¬ 
dustrial growth; and"if*the,noblest use has hot always 
been made of it, other national traits must be called to 
account. Anyhow the iesson is there and may well be 
learned. 

The forward-looking and progressive slogan adopted 
for the chemists at Chicago is in curious contrast to 
the reactionary tendencies evident in our political life. 
There is much talk in conventions and by candidates for 
high office of a return to pre-war conditions in methods 
of government and party control. Faith is expressed in 
the doctrines of the fathers; reliance is pieced in tried 
methods; and confidencMifeposes not in a new day but 
in the old. Chemistry, on^*4;he other hand, has its face 
to the rising sun'and places its hope in the new things 
it can do fon spund reconstruction. ' 

Incidentally, it is worth while noting the plans which 
the local committees of - the. American Chemical Society 
^are making for the Chicago weting. Rrofiting by past 
experience in other cities, they are showing commehd- 
dble initiative in.arranging for technical sessions and 
social functions under the most favorable conditions. 
The tentative pjua^publislted in our last issue are an 
earnest of what tnajr be.expected in September. 


An Organization 

Of Potential Influence 

NGINEERS often tell theinselves, or are often told 
by nrn-technical admirers, that as a profession they 
are not exerting an influence upon human activity as 
wide as they deserve. Without wishing to set them¬ 
selves up as persons who could do almost anything 
better than the fellow who is doing it, engineers can 
the»*efore b'e pardoned for hoping that the newly formed 
Federated American Engineering Societies can quickly 
bring the best trained talent to focus on a .subject of 
economic importance and then present the decision 
with :ill the prestige and ability inherent in a united 
body of men f)f recognized intelligence. The public in 
general is impressed by the ability underlying the many 
engineering triumphs daily serving its comfort and con¬ 
venience; it now remains to capitalize this prestige in 
a nation-wide organization. 

Howe/er, these ideas are almost always nebulous, apd 
the words which usually express them clothe glittering 
generalities. “What can a Federation of Engineering 
Societies do? Give me something specific” will be in¬ 
sisted by many of Ihe more practical among us. Even 
when definite tasks are propo.sed many of them seem 
of very narrow gage. 

Arthur P. Davis, the President of the American 
Societ}'^ of Civil Engineers and Director of the II. S? 
Reclamation Service, has mentioned one instance drawn 
from recent history which rnuy appeal to some as indi¬ 
cating the way in which a national engineejjng organiza¬ 
tion may really be niost useful. That is to say, since 
the problems before that body are at present somewhat 
indefinite it would be well worth the effort of its crea¬ 
tion and maintenance as a being of potentiality, capable 
of exerting large influence on short call. 

Older engineers can remember the agitation in favor 
of the Nicaragua Canal—a diligent agitation carried on 
for many years by men of national prominence. Even 
after this Government was bound by treaty to construct 
the Panama Canal, bills favoring Nicaragua were year 
after year introduced into Congress, and pressed with 
all the devices of skilled lobbyists. 

The matter finally came to a point where it was re¬ 
ferred to three engineers for a technical opinion, 
MeAsr**. I.UDLOW, Noble and Endicott. The work they 
did in that connection will ever be known as a most 
honorable achievement. With an appropriation so in¬ 
sufficient that the.se men had to forego their compensa¬ 
tion. and still have but a fraction of the funds necessary 
for thorough investigation, they devoted themselves 
with sufficient energy ani persistence to show that the 
Nicaraguan scheme was full of glaring blunders, that 
many proposals were clearly unworkable and that the 
plan had Veceived millions for promotion to thousands 
for investigation. 










178 


CHEMICAL AND METALLUBaiGAL ENGINEERING 


Vol 28, No. 


These three men were strong and brave enough to 
^^set these facts before the American*people. Their work 
was directly responsible for a second commission backed 
by an appropriation fifteen or twenty times as large as 
the Original, which even yet was supplemented as en¬ 
tirely inedequatt. •^Finally the Panama route was in¬ 
vestigated in detail, and after all the influence that 
malice arid malignity or honest and well-meaning opposi¬ 
tion couldjbring to bear the American Government was. 
saved from a blunder and failure at Nicaragua beside 
which the best French attempt at Panama would have 
been a pigmy. 

Ludlow, Noble and Endicott did their work almost 
unassisted. Naturally, there were many supporters 
in the technical and daily press, and among the more 
responsible Congressmen and Government officials— 
without which, of course, they could not have gone very 
far. But how much better would it have been if the 
entire engineering profession had been behind them, 
with every resource of a complete organization! Under 
such circumstances they unquestionably could have ac¬ 
complished the task which was finally done, although 
often perilously near failure, with half the effort, risk 
and self-denial. 

Other tasks, more important and more insistent for 
correct performance, will arise from tiipe to time be- 
. fore thtt American Engineer. lie will do well to note 
how succG.^sful Herbert Hoover was when as food con¬ 
troller and relief administrator he was backed by a 
closely knit organization. What could have been done 
by even Mr. Hoover without such suppoi^? 

Science, Population 

And Means of Subsistence 

HEN at the close of the eighteenth century the 
English economist Thomas Robert Malthus 
wrote his Essay on Population he might have been 
justified in lamenting the misfortunes consequent on the 
‘tendency of population to increase faster than the 
means of subsistence, though at the present time it 
would f cem preposterous to admit that population in¬ 
creases in a geometrical ratio while means of subsist¬ 
ence increases only in an arithmetical ratio. In his 
time little was known of the powers of chemistry, and 
the natural wealth of the populated areas, small as they 
were, was scarcely realized. The toilers of the soil 
prayed for rain and good crops instead of working 
out their own salvation by the application of scientific 
methods. Since that time necessity has been a great 
incentive toward balancing the increase of population 
with the food supply and other needed accessories, and 
has resulted in great strides in scientifically reclaiming 
waste areas, chemically stimulating returns from the 
soil, methodically working the natural raw products, 

. and especially using the hitherto practically useless 
raw material supplies from different parts of the world. 
Relatively little progress has been made up to this time, 
but the little already accomplished has given excellent 
results, so that food production stoutly keeps pace with 
the increase of population. 

How much more might be expected can be surmised 
from an analysis of the contribution of all branches 
of science and engineering to the welfare of humanity, 
and from a better knowledge of economic geography 
as typified by the phenomenally rapid progress of the 
United States since Malthus’ time; nor is our countiy 
a unique exception. Following closely in the steps of 


the guardian nation comes the community of the Phil¬ 
ippine Islands, which up to a few decades ago was 
a territory practically unknown to the rest of the 
world. First-hand information about the current eco¬ 
nomic status of this region contributed by Dr. Alvin 
J. Cox, in our last issue, may be taken as typical of 
similar descriptions which might be made of the re¬ 
sources of other parts of the Australasian and African 
continents. It shows that the natural heritage of the 
human race, when used in accordance with scientific and 
engineering principles, is and will be amply sufficient 
at all times to meet the necessities and luxuries of 
life. 

Malthus was right in his time, but he lacked light 
and vision. 

Utilization of Oxygen in 
Non-Ferrous Metallurgy 

A MONG the more important developments in non- 
ferrous metallurgy have been new methods or 
improvements in old methods of ore concentration. 
These have resulted in changes as to both type and 
design of metallurgical furnaces. Of importance also 
is the recovery of byproducts, hastened perhaps by the 
necessity of removing deleterious impurities from 
smelter gases as a result of smoke-damage suits but 
receiving additional impetus as the value of these 
byproducts has increased or as methods have been 
devised for their economical utilization. Many of the 
larger plants are now producing sulphuric acid, the 
Tacoma smelter is producing liquid sulphur dioxide, and 
there are several plants at which arsenic is recovered. 
A further step in advance may result from the use of 
oxygen to enrich the gases supplied to metallurgical 
furnaces—in other words, from the concentration of 
the gases as Well as the ores. 

The utilization of oxygen in this manner has been 
the dream of chemists and metallurgists. The late 
J. E. Johnson, Jr., pointed out the advantages of 
oxygen-enriched gases in iron blast-furnace operation, 
predicting the necessity of its use as the grade of avail¬ 
able ores decreased^ and F. G. Cottrell has frequently 
and forcibly called attention to the desirability and 
practicability of enriching gases with oxygen in the 
non-ferrous metallurgical furnaces. Some inconclusive 
experiments were carried out in Belgium before the 
war, which, with Johnson’s, are probably the only tests 
that have been conducted up to the present. 

That the use of oxyifen in metallurgical operations 
is receiving serious attention, on the part of some metal¬ 
lurgists at least, is evidenced by the patent recently 
granted to Frederick Laist and Frederick F. Frick 
of the Anaconda Copper Company’s staff. At Anaconda 
a large quantity of sulphur dioxide is produced, all of 
which cannot be converted into sulphuric acid, as it 
is improbable that a market could be found for the 
product. On the other hand, there is a market for 
liquid sulphur dioxide and for sulphur. The dilute 
sulphur dioxide gases from ordinary furnace operations 
cannot easily be liquefied or converted into sulphur. If, 
however, the concentration of the sulphur dioxide of 
these gases can be increased, both of these operation^ 
are simplified and become economically possible. In 
order to obtain a gas containing a larger proportioxi 
of sulphur dioxide it is proposed to replace the air 
supplied to the furnaces a mixture of oxygon and 
sulphur dioxide. The exit gases from a furmice would 
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consist principally of sulphur dioxide. A portion of this 
gas Nj^bld be returned to the furnace and enriched 
with a regulated amount of oxygen in order to avoid 
the intense action of pure oxygen on the sulphide mate¬ 
rials. The remainder of the exit gases can either be 
compressed for the production of liquid sulphur dioxide 
or be treated with carbonaceous material in a suitable 
apparatus for the production of sulphur. • 

It is true in this instance that oxy^ren is to be used 
to accomplish a particular result and that the advan¬ 
tages to be gained by its use in the operation of the 
furnace are in the nature of secondary consideration. 
Yet it is to be hoped that the experiment will be tried, 
as it would be conducted under favorable circumstances 
and if successful would hasten an important vnetallur- 
gical development. 

Utilizing Lower 
Grade Iron Ores 

A S HAS been well known for a long time, the total 
, quantity of iron-bearing material in the earth’s 
crust is very large, the iron content of material that is 
moderately well known being probably dozens of times 
the amount of iron that has actually been produced in 
the world to date. About fifteen years and more ago 
much interest was exhibited in certain quarters over 
**the world’s supplies of iron ores” and studies were 
made indicating that the supplies of “iron ore” were 
relatively limited, usually involving a life measured 
only by decades. Most of these studies were made from 
an objectionable viewpoint—^that of regarding the iron 
ore of the future as definable by existing standards. 
In many cases what is the waste material of one time 
becomes the mineral of another. In the case of iron¬ 
bearing material this is particularly true. Indeed, on 
account of the low value and great weight involved, there 
have been contemporary cases of this sort. At ho time 
in the past would the iron ore of Alabama be iron 9 re 
if found in Sweden. The Swedish industry, using first 
charcoal only and later charcoal and electricity, required 
a rich material, which it had or produced by concen¬ 
tration. The blast furnaces that u^ed the early pick¬ 
ings from the I^ake Superior region would not have re¬ 
garded as ore the material that has since been utilized 
in hundreds of millions of tons from the Minette dis¬ 
trict of Europe. 

What the studies referred to really indicated was 
that as time passed lower and lower grade material 
would have to be used as iron ore. Even though in iron 
ore explorations little attention has been paid to the 
iron-bearing material that was not classifiable at the 
time as iron ore, it has always been the case that the 
known material below the ore limit was many times 
greater than the known material then classed as ore. 

The Lake Superior region now stands in the delicate 
position of having its future depend upon the processes 
men develop and apply for ben^ciating iron ore. The 
present known reserves in the region meeting the pres¬ 
ent standard are sufficient for only from fifteen to • 
thirty years, according to various estimates made, but 
iron and steel are likely to be made for an indefinite 
tUne in the future. The various districts will be in com¬ 
petition. If the Lake Superior region develops suffi¬ 
ciently cheap means for beneficiating its low-grade 
material, it will survive the competition with the ore of 
the South and other districts in the United States as 
wdl as the competition of the rich ores of varipus for¬ 
eign countries. Utilization of one material or another 


by blast furnaces, or whatever appliances are employed 
to make the merchantable product, will depend upon 
costs. The absolute cost will have nothing to do with 
the matter. Particularly on account of experiences of 
the past few years, it is i^lain that a difference of a 
few dollars a ton in the cost of steel ineans nothing as 
to regulating the quantity consumed, but even a very 
few dollars a ton is a great deal with* iron ore. 

Each district will have its own problems. There will 
be no solution open to all districts, to be utilized by 
each according to its degree of enterprise. In the case 
of Chilean and other far off but rich deposits, the chief 
matter* will be one of cheap transport. With Lake 
Superior it will be a matter of cheap concentration, on 
the ground, since the ore must travel long distances and 
the methods of transportation cannot be very greatly 
improved upon. With Alabama it will be a matter of 
more economical methods of mining iron ore and pro¬ 
ducing coke, and so with all districts in the competition 
that is to come. Not so much the present geological con¬ 
ditions, but rather what men do, will determine the 
relative importance of the various iron ore districts a 
quarter century from now. 

The Factors Influencing the 

Adhesive Properties of Glues 

VER since the time of Peter Cooper the question 
of Trading glues has been an open one and free to 
individual opinion. The “Cooper Standards” have been 
used in commerce so long that they may be regarded 
as ven^irable and valuable antiques to be continued in 
use as long as the trade will .stand for them, or until 
it is known just what glue is and what it isn't -a 
time which appears a long way off even today. 

Undoubtedly the reader who has been interested in 
and fojlowing the articles on the Properties and Con¬ 
stitution of Glues and Gelatines in the first five issues 
of the present volume has come to the conclusion that* 
the author has not spent three years of his time in a 
vain research. Dr. Rogue has studied the factors in¬ 
fluencing viscosity and jell strength, which in turn have 
long been c.«lablished as functions of the adhesive prop¬ 
erties of glues. He finds that vigorous agitation and 
prolonged heating tend to break up the physical struct¬ 
ure and give a glue of less viscosity and strength. De¬ 
hydration if carried far enough produces a reversion of 
gelatine to an insoluble form called collagen. The effect 
of electrolytes is largely dielectric. The most probable 
structure of the colloid glue aggregate is streptococcal. 
The action of low-grade bone glues in crazing upon 
drying out thoroughly is due to the non-glue protein 
content, which does not reduce the vapor pressure of 
the required water solvent of solid solution to that of 
the atmosphere. 

In commercial interest the outstanding feature is the 
recommendation that glues be evaluated by a melting- 
point test. The author demonstrates in the present issue 
that many errors now prevalent in the viscosity and 
jell-strength testa can be entirely avoided by a simple 
melting-point determination. In the final analysis the 
tensile .and shear-strength tests arc what the user wants 
to know, but he cannot take the time such tests require. 
In a measure, if his product sticks together he can 
feel assured that the glue he used was at least good 
enough, but apparently the melting-point test offers 
considerably more certainty and should therefore be 
widely adopted. 
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Readers’Mews and Commenits 


Scjence the Desecrator 

To the Editor of Chemical & Metallurgical EngineeHng 
Sir:- -Ycu may have noted that the ubiquitous tinkers 
have again resurrected the vacuous proposal to mend 
the Liberty Bell. This time it is aired at length in 
the Public Ledger, and sent broadcast in a .pearl of 
newspaper English by that estimable journal the Lit¬ 
erary Digest, whose perspicacity in things relating to 
Science and Invention is attested by its occasional use 
of my own contributions to your estimable columns. 

Passing over an evident play for publicity on the 
part of some men engaged in welding, the proposal is 
to mend the crack by arc-welding. In the words of 
the newspaper: 

They would proceed in this fashion: Take first a 
grain of metal from the crevice of the bell. Have it 
analyzed by a board of expert metallurgists. Repro¬ 
duce in the laboratories of the alchemist the identical 
metal of which the Liberty Bell is composed. When 
you have the proper alloy you are ready to bring on 
the electric needle. 

Was it Berzelius or was it Stas who was able to 
ordain the chemical formula for a minute fragment 
of an unknown mineral? But they are dead. Hence 
the use of the “board”—ouija board probably is meant. 
For ihcr.e expert “metallurgists” woilld undoubtedly 
need advice as to how to perform the analysis, being 
unu.sed to the routine of such w^ork themselves, and 
unhappily not being able to rely upon Ramsay, that 
most genial experimenter. But before getting started 
it would doubtless occur to some of the experts (other 
than welding experts) who might have sampled a gold¬ 
mine somewhere that the bell was cast some years 
before the advent of large melting furnaces, and is 
the product of at least two dozen crucibles, and each 
portion had been remelted twice by amateurs, with at¬ 
tendant doctoring! You will agree with me, Mr. Editor, 
that the alchemist would indeed be needed to reproduce 
the “identical metal.” 

Now for the process of welding. Fashion the new 
metal to be applied into a wire or neeillc of the weld¬ 
ing apparatus. Measure the resistance of the bell and 
the resistance of the wire after having estimated the 
amount of steel to fill up the crack. Now to till in the 
crack . . . The Liberty Bell is mended just as the 

surgeon takes a piece of bone from the shin and grafts 
t on the face to make a new nose—bone for bone and, 
in this case, metal for metal. 

“Steel,” did he say? Indeed a strange bell must be 
this Idberty Bell, well worthy of mending! But he 
writes prettily, .so why be meticulous? 

It is asserted by the welders that electricity will 
also cure the famous bell of its chronic disease. The 
bell’s doctor . . . has held that the bell suffers 

from a form of distemper. It is to be guarded care¬ 
fully lest it go all to pieces. 

The electrical engineers now prescribe baths for the , 
hcdl—electrical baths. Heat it electrically and then 
allow it to cool slowly. This will eliminate the fatigue 
of the metal. The heat treatment is recommended 
regardless of the proposed transfusion. The heat, 
it is reasoned, would preserve the bell by relieving 
the .stress between the metal particles Caused by vibra¬ 
tion. Constant vibration wears against the relic par¬ 
ticularly when it is opened to visitors, as in the recent 
case when the Spanish novelist, Vicente Blasco Ibanez, 
clasped and kissed it. 

Enough to mnke even a bell tired! 


And so on and so on. Fortunately others than pro- 
^gressive welders are to be consulted before ”the invalid 
bell, with its s/ipposedly fatal wound, shall be sum¬ 
moned into the electric clinic—or left to its fate”! 
Would not any fate, Mr. Editor, be as good as the 
electric chair? 

I will not impose on your good nature by pointing 
out in detail what is probably well known to all 
interested persons except newspaper writers—^who evi¬ 
dently do not need to know: that no attempt is made 
to get an electrode of the same chemical composition 
as the metal to be welded; that the deposit is changed 
considerably from its original analysis by the intense 
temperature; that sound fusion welds cannot be made 
in bronzes such as bell metal, because the low-melting 
beta or gamma constituent boils out of the pasty alpha 
matrix, leaving a veritable honeycomb, and that closed 
structures of any sort are particularly hard to weld, 
because upon cooling shrinkage strains are almost sure 
to reopen the defect. 

But for the information of any American who wishes 
the Old Boll to be preserved against the ravages of 
time and electrical experimenters it may be confidently 
stated that the old crack which destroyed the bell's 
somewhat raucous voice, but thereby canonized it, as 
well as the new crack discovered about ten years ago, 
is probably due to the relief of casting or cooling 
strains, existing in all such pieces, and mitigated ordi¬ 
narily by careful annealing. Further extension of these 
defects has been prevented by the late J. Sellers Ban¬ 
croft, who constructed a concealed spider whose fingers 
c.lasp the rim of the bell and are drawn to a central 
rod by turnbuckles, the whole contrivance being so 
arranged as to throw compression into that portion 
of the casting which had split under tensile stresses. 

Rest in peace! ^ Martin Seyt. 

Cleaning Up Mexico—With Soap 

To the Edihor of Chemical & Metallurgical Engirieering 

Sir:— was much interested in reading your edito¬ 
rial in the issue of June 16 respecting the large importa¬ 
tion of soap into Mexico. 1 have wondered if you thought 
there might have been ulterior motives in securing such 
a large quantity of material not usually associated with 
our ideas of the Mexicans (although I can assure you 
that there are Mexicans thoroughly familiar with the 
use of soap and its intended functions). 

Only yesterday, however, I was informed by a man 
recently returned from Mexico that soap was being used 
for the secret shipment of ammunition in various sec¬ 
tions of Mexico; the practice being to slip cartridges 
into cakes of soap which were then returned to their 
original boxes and shipped as “soap” to various sec¬ 
tions of the country where ammunition was deemed 
most useful; the boxes with the empty cakes of soap 
being “returned” to the original point of shipment for 
fresh loading with cartridges. I cannot vouch for the 
accuracy of this statement, but it seemed to fit very 
well with your statement respecting the unusual ^ount 
of soap imported by Mexico. Murray C. Boyer. 

Philadelphia. Pa. 
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British Chemical Industry 

(From our London Correspondent) 

London, July 9, 1920. 

IGNS are not wanting that in common with many 
other industries in this country, the chemical in¬ 
dustry is passing through a transition period in an 
atmosphere charged with considerable anxiety. Laboi* 
unrest is, of course, still with us and is again causing 
nervousness, but the crucial question of the moment is 
undoubtedly that of transport. Increases in freight 
rates and more particularly demurrage charges and 
inordinate delays and uncertainties in regular deliv¬ 
eries of fuel and raw materials have greatly hampered 
production and regular output, especially in the case of 
the larger works. It is hoped that increasing use of 
road motor transport will ease the situation, and in the 
meanwhile the proposals of the Transport Ministry for 
the unification and co-ordination of railway traffic are 
viewed with scepticism. As regards labor unrest, a 
typical case is that of Van den Berghs, Ltd., margarine 
manufacturer, where a strike of the workers for an 
additional $4 a week has been firmly refused and the 
works closed for the time being. The present wages 
paid are already higher than those at any other factory 
in the district, while in addition the firm is noted for 
the excellence of its welfare work. This will perhaps 
be a test case and there can be little doubt that this 
example will be followed by many of the large employers 
of labor. The next few months should show whether 
the result will be a scries of disastrous strikes and 
lockouts or the alternative—renewed confidence in the 
future of the country’s trade. 

Commercial Developments 

The annual reports of Explosives Trades, LtJ., and 
Brunner Mond & Co., Ltd., arc of great interest, over 
60 per cent of the former company’s activities being 
now devoted to interests other than those suggested by 
its title and including various chemicals, candles, gas 
mantles, electric lamps, varnishes, metal goods, motor 
accessories, metal powder, welding aild artificial leather. 
In addition, the company has acquired an interest in 
General Motors, Ltd., of America, British Dyestuffs 
Corporation and the British Cellulose Co. and has pur¬ 
chased the British Fluvinsine Co., of Manchester, manu¬ 
facturing artificial leather. The Chemical & Dyestuffs 
Traders Association referred to in my last report (see 
Chem. & Met. Eng., July 7) has taken offices at 22, 
Buckingham Gate, London, S. W. 1, and has already 
taken action with the government authorities in regard 
to excess profits duty and the status of the association 
under the Board of Trade. It is interesting to note 
that its rival, the British Chemical Trade Association, 
is now furnishing the market reports to the Chemical 
Trade Journal. 

The possibilities of oxygen in connection with the 
carbonization of coal for gas production are attracting 
considerable attention and it is anticipated that, given 
a reasonably cheap source of supply as foreshadowed 
in the report of the Nitrogen Products Committee, con¬ 
siderable saving in fuel is possible together with in¬ 
creased efficiency in the utilization of the available sup¬ 
plies of coal. This problem should be of particular 
interest in America and other countries possessing ade¬ 
quate water-power resources which are being utilized 
for the manufacture of nitrogen from the air. 


The supply of fertilizers is still inadequate, nearly 
all countries having recourse to export prohibitions or 
restrictions. The bearing of the projected develop¬ 
ments in the Haber ammonia process has already been 
discussed, and in the meanwhile the qpppfies of foreign 
basic slag are increasing. Much attention is being paid 
to increased crop production based oi^scientific methods 
and the use of mechanical appliances. The electrical 
treatment of seeds by processes such as the “Wolfryn” 
process is coming into increasing use and with satis¬ 
factory results. The seeds are immersed in a weak 
solutior^of salt and a weak electric current is pas.sed 
for a. few hours. After carefully drying the seeds, it 
is found that on sowing, germination is more rapid 
and the increase in the crop varies from 20 to 30 per 
cent, while at the same time the yield of .straw and 
immunity from disease are greatly increased. Arrange¬ 
ments are now being made for the exploitation of the 
process in all parts of the world and further experi¬ 
ments are to be undertaken in connection with its ap¬ 
plication to special classes of seeds used in tropical 
climates. 

Uses for Surplus Ammunition 

In nearly all European countries hundreds of thou- 
sand.s of tons of surplus artillery ammunition are either 
awaiting disposal or are being broken up into their 
component parts. In this country the work is proceed¬ 
ing at the national filling factoric.M, hot water being 
used to wash o\^i the ammonium nitrate and to melt the 
TNT content in the amatol charge. Many ingenious 
devices and methods are being applied to the econom¬ 
ical recovery of the brass, aluminum and other compo¬ 
nents. The ammonium nitrate has been largely used as 
a fertilizer, but so far no use has been made officially 
of the cordite or other propellant powders and the re¬ 
covered TNT, these materials being at present merely 
burned. It is hoped in the near future to find a u.se 
for cordite, while it is reported that the TNT can be 
ihsed as a fertilizer if applied in a sufficiently dilute 
form. The surplus ammunition in France, amounting 
to about half a million ton.s, has been .sold to F. N. 
Pickett & Son, of Wimereux, while the corre.sponding 
arrangements in this country with George Cohen & 
Sons, of London, appear to bo hanging fire. The prob¬ 
lem of dealing with ammonal charges is probably more 
difficult than rectwery from amatol and attempts are 
also being made to recover and utilize the saltpeter from 
the black powder charge of shrapnel shells. The chief 
problem in these factories is efficient organization and 
proper handling appliances together with careful 
physical control of the ammonium nitrate recovery 
process. 

Dinner to Lord Moulton 

A complimentary dinner is to be given this month 
to Lord Moulton in appreciation of the valuable ser- 
^ vices which he has rendered during the war as director 
general of explosives supplies at the Ministry of Muni¬ 
tions and in other capacities. It is possible that an 
announcement may be made at this dinner in regard 
to the scheme of the Federal C.'ouncil of Learned and 
Scientific Societies for establishing a chcmicial head¬ 
quarters in I^ondon and the details should have matured 
.sufficiently by the end of the year to enable the plan to 
be launched at about the same time as the annual dinner 
of the Chemical Industry Club in November. 
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FIG. 1. BOOKING FAST AT DRY-END BUILDINGS 


Cyanamide Process Plant at Muscle Shoals 


Condensed Sketch of U. S. Nitrate Plant No. 2 Shown by Photographs and Flow Sheeta—An Accomplish¬ 
ment Reflecting Credit Upon American Engineers and Builders^Now Stands 
Idle Awaiting Congi'essional Action on Government Operation Bill 

By CHESTER H. JONES 


I OOKING backward through the facta and Action 
about the nitrate situation in general and the 
^cyanamide process as known in the United States 
through the Muscle Shoals plant in particular, it is 
noted that the fiction has obscured the truth as pre¬ 
sented in the popular press, in the records of the 
Graham House committee, the report of the proceed¬ 
ings of the Senate Committee on Agriculture and For¬ 
estry, the politically colored report No. 998 by Mr. 
•Graham of Illinois, and the subsequent discussions dur¬ 
ing the second session of the Sixty-sixth Congress. 
Even a careful perusal of these records by one un¬ 
familiar with the character of the personnel of the 
conflicting interests would leave him in doubt as to 
whether the large property in Alabama is valuable or 
a mere heap of war-time waste. It is not the purpose 
of this article to enter into the political aspects but 
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FIQ. 2. PLAN OF PROCESS BUILDINGS 


rather to show by the pictured fact that U. S. Nitrate 
Plant No. 2 is one of the largest chemical plants in the 
world, that it is for all practical purposes completed and 
that it is constructed in accordance with the best 
engineering practice. Laying aside the question of 
expenditures and motives attributed to its builders it 
is a marvelous achievement constructed in record time. 



FIG. S. TURBINE ROOM STEAM POWER PLANT 

Chemical & Metallurgical Engineering, vol. 20, 
No. 1, dated Jan. 1, 1919, contains a most excellent 
article by Andrew M. Fairlie on the details of con¬ 
struction and operation written during the construc¬ 
tion period, and the actual record of Government operat¬ 
ing tests may be found in the July 16, 1919, issue. 

Examination of the plan (Fig. 2) gives an idea of 
the extent of the process buildings, with the exception 
of the power plant, which lies about three-quarters of 
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PIG. 1 (CONTINUED). LOOKING EAST AT DRY-END BUILDINGS 


a mile to the north of the electric switch house. The 
section which lies north of the hydrating building is 
known as the '*dry end/’ while that on the south half is 
the “wet end” of the process. The flow of material is 
southward through the plant. 

Reading from left to right in Fig. the main power 
house stacks are visible through the trees. The next 
low building is the electric switch house, or main sub¬ 
station for the distribution of current to the various 
process substations. The seven steel stacks locate the 
limekilns and the twelve steel rectangular stacks are 
extensions of the hoods over the carbide furnaces. The 
next long building paralleling the furnaces is the cool¬ 
ing shed. Then comes the carbide mill, the lime nitro¬ 
gen or cyanamide oven building, attached to the lower 
of which is seen the cooling shed and lime nitrogen 
mill. The storage silos and hydrating building are 
just beyond, but the wet-end buildings are better shown 
in Fig. 8. 

The low buildings in the foreground at thd left of 
this view are the shops, and the building with tl^ree 
monitors to the right is the Alter plant. Attached to 
the rear of this building and directly in front of the 
brick stack is the autoclave building. These two build¬ 
ings house the ammonia process machinery. The stack 
is all that is seen of the process power house which 
furnishes steam for the autoclaves and the evaporating 
pans in the ammonium nitrate houses. The long low 



building in the background and to the right of this 
stack is the liquid air building, where nitrogen is made 
for the lime nitrogen ovens. 

In the foreground of the right half of the view are 
the two ammonia gas holders, and directly behind these 
the six catalyzer buildings. Beyond these the low 
shed covering the nitric oxide cooling apparatus is 
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FIG. 5. FLOW SHEET OF DRY PROCESS 

scarcely discernible as connecting them with the twelve 
sets of nitric acid towers standing in the high building 
beyond. On the extreme right is seen one of the flve 
ammonium nitrate houses with five stacks showing, and 
a second one in the immediate rear. Three small sub¬ 
stations for distributing current to the catalyzers lie 
between the catalyzer buildings, and the power substa¬ 
tion for wet end appears to the right of the auto¬ 
clave building. 

The Process 

Now it must be quite apparent that this mile of 
houses contains operations of some importance, and it 
is therefore well worth while to take a look within a 
few of the more important ones. I^et us first take a 
walk down through the woods to the main power hou.se 
on the river and see the largest steam turbine in the 
world, 60,000 kw., made by the Westinghouse Electric 
Co. It stands in the rear of Fig. 3 with two smaller 
turbo-exciters in front. If we were to take a walk 
about the place we could see where the 80-mile trans- 
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mission line comes in from the Alabama Power Co. and 
take a look up-river where the new dam is building; 
examine all the control panels in the switch room and 
point out the foundation for another turbine, 30,000 kw. 
As it is we returp ty the process plant through the bus 
tunnel, coming outdoors at the electric awitchhouse. 

Before entering jthe buildings again, examine the 
flow sheets (Figs. 5 and 6) and the subsequent views 
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will be the more easily oriented. Fig. 0 is just a con¬ 
tinuation of Fig. 5, and the north to south flow is 
noted ill comparing with the plan in Fig. 2. A sec¬ 
tional flow sheet shown in Fig. 9 gives a more detailed 
Klea of .some of the equipment. 

Filtering the carbide cooling shed (Fig. 4), we .see 
the chill cars in which the molten carbide is taken from 
the electric furnaces on the right by electric loco¬ 
motives and the chills sub.sequently distributed along 
the floor by the overhead crane seen in the rear. When 
these have cooled, the crane transports them singly to 
the concrete tipple pier at the entrance to the mill and 
shown directly beneath the crane on the left where the 
contents fall to the jaw crushers within. 

Fig. 7 is a view of the mill looking northwest. The 


screw conveyor shown at the discharge end of the tube 
mill conveys the pulverized product to a common system 
where the output of all three mill units is carried in 
overhead screws to the lime nitrogen oven room. 

Fig. 10 shows only a small portion of the oven room. 
The rail alongside the ovens carries the charging and 
discharging machines which straddle each double row. 
Ofle of these is just visible in the rear of the left-hand 
row. The ovens ase charged at the top by removing the 
shed steel covers from the sand-seal on which they 
rest. The nitrogen is brought over from the liquid 
air plant in sheet steel conduits. 

Fig. 11 is an interior view of the liquid air building, 
showing the largest installation of high-pressure air 
compressors in one plant. There are twenty-three in 
all, Sullivans, Norwalks and Ingersoll-Rands, of which 
five furnish service air for the shops and the acid lifts 
in the wet end, and eighteen operate on the liquid air 
production. The air columns are .seen on the right and 
with a closer view in Fig. 12. There are thirty-six of 





KlCS. 7 {\\UniT)E MILL 

these operatii\g independently but with each compressor 
serving two units. The higher tanks shown at the 
end of the row are caustic towers employed for wash¬ 
ing the air before it enters the compressors. Service 
cranes operate in both bays of this building. 
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Passinjf over the ammonia process, which is one of 
the secret operations, we come to the ammonia oxida¬ 
tion plant and see in Fik- 13 the interior of one of 
the six catalyzer buildings. The ammonia enters at 
the top of the aluminum boxes and passes downward 
into the brick flue as nitric oxide gas, when it is 
carried to the cooling, oxidation and absorption systems 
to produce nitric acid. 

Fig. 14 is interior of on(5 of the five ammonium*nitrate 
hcusfs. There are five rectangular evaporating pa/is 
on each side bay whence the concentrated liquor is drawn 
to the twenty grainers for crystallation. When the 
sirupy liquid is changed to sugar-size granules in these 
grainers the handwheel gates are ppened, permitting 
the charge to flow onto the floor down the center, whence 
it is shoveled through the grizzly openings to a belt 
conveyor which carries it to storage or into the cars. 

Rated capacities of apparatus in the plant are: 

Coke Driers, There are four coke driers, three for 
operation, one for spare; capacity. 111 tons each for 
16 hr. 


Coal Driers. There are two coal driers, one for 
operation, one^pare; capacity, 170 tons each for 16 hr., 
or at rate of about 10 tons per hr. p.;r drier. 

Coal Mills. There are four coal mills, three for op¬ 
eration. one spare; :V. tons each per hr. for 16 hr. 

Limekilns. There are seven limekilns, fivj for opera¬ 
tion, two spare; 100 tons per day each. 

Farnaces. There are twelve furnaces, ten for opera¬ 
tion, two spaiv, producing 48 tons of 80 per cent car¬ 
bides each in 21 hr. There is 50 lb. of electrode con¬ 
sumed per ton of carbide. There is 12 lb. of (-aC, pro-* 
duced per horsepower-day; 124 kilowatt-days required 
per ton of 80 p^r cent CaC, or 20.76 kilowatt-hours 
operating at an 84 to 87 per cent power factor. 

Mill Units. There are three mill units, two per 
actual operation; 16 hr. per day; 240 tons each per 
day or 15 tons per hr. per unit. 

Lime Nifrotjrri Orevs. There are 1,538 lime nitro¬ 
gen ovens, 1,500 for actual operation and 38 spares. 
Each oven takes a charge of 1,600 lb. of carbide (1,670 
actual) through a 60-hr. cycle or 1,200 tons of CaC, in 



FIG. 8 (CONTINUED). LOOKING EAST AT WET-END BUILDINGS 
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60 hn, or 1,600 ovens eveiy 2i days, equals 510 ovens 
per &y. This produces 600 tons of lime nitrogen daily. 

Lime Nitrogen MiU, There are three mill units, two 
for operation, one spare; 16 hr. operation, 300 tons each. 

Hydrating Building. There are three hydrators, two 
for operation, one spare; rated capacity 30 tons per hr. 
each. 


Prices Fixed on Sicilian Sulphur 
By a decree of the Italian jAIinistry of Industry, 
Commerce and Labor, maximum selling prices on differ¬ 
ent grades of crude and refined Sicilian sulphur are 
established, to take effect retroactively from May^l. 
The decree is dated May 24 and appeared, ia the 
Gazzetta Ufficidle of May 29. The*prices fixed by th^, 


Autoclave Building. There are seven autoclave uniih, .decree for sulphur, refined or workkl, apply to, certain 


six for operation, one spare; rated 100 tons per unit 
per day. 

Filter Building. There are twenty filter wheels, fif¬ 
teen for operation, five spare; rated capacity, 16 tons 
of sludge per filter in 24 hr. Total estimated tons of 
sludge, 720. ^ 

Nitric Acid Group. There are 696 catalyzers, one 
catalyzer producing 900 lb. 100 per cent HNO, for 24 hr. 


ports in Sicily which are taken as basing points. For 
instance, Catania, Licata, Porto Empedocle and Ter¬ 
mini Imeresc are named as the four Sicilian seaports 
for which the following base prices are given as the 
maximum per 100 kilos: 

Lirepor 



Sulphur, advanml beyond erudi* HtHie; 

Kefin^.incakcB. 

Refinod, in rolls. 

Pure sublimed. 

Crude ground. 

lieriiied and ground: 

('oiiient— 

From 60 to 65 per unnt. 

From 65 to 70pcr cent. 

l''rom 70 to 75 per cent.. 

Refinod and fanned: 

C*ontOfit— 

From 75 to 80 per cent. 

Fh>m 80 to-85 per coni. 

From 85 to OOperoent. 


larepor 

lOOldlos. 

84.26 

87.26 
108.62 

77.46 


FIG. 16. STREET IN PERMANENT VII-LAGB 

One nitric acid unit produces 22.6 tons of 100 per cent 
HNO, with 100 catalyzers in operatipn per 24 hr. 
Neutralizer. There are four neutralizer units, ewh 


To each of these prices as tabulated is to be added 
the charge of 5 centimes per 100 kilos, or 0.6 lira 
per metric ton, as a contribution toward the support 
of the Sicilian Sulphur Consortium, of which all pro¬ 
ducers are obliged to be members. The given prices 
are f.o.b. vessels or loaded in cars at the station of 
any one of t|}e four ports selected as basing points. 
To determine the maximum allowable prices for other 
points in Sicily, actual transportation charges from 
one of the basing points to the destinations in question 
may be added. Furthermore, in the case of refined 
sulphur in cakes, allowance may be made for loss in 
transit not exceeding 1 per cent. 

The prices of crude grades of sulphur shipped to 
Italian destinations outside Sicily are to have added 
to them 120 per cent of transportation costs, the extra* 
20 per cent to cover cost of handling, with a per¬ 
mitted allowance for loss of weight in transit not to 
exceed 2 per cent. The prices of worked sulphur at 
points outside Sicily are to be calculated in the same 


producing 100 tons of 100 per ce , at charges to the base prices, but the maximum allowance 


operation, one spare. , . j . 

Ammonium Nitrate Houses. Three hundred tons of 
ammonium nitrate total grained. Each house rates 
60 tons per day. Each evaporating pan produces 8 tons 
per day. Forty pans for operation, ten spares. There 
are 100 grainers, eighty for operation, twenty spares. 
Each grainer handles four tons per day. 

Conclusion 

Neither space nor readers' patience will permit the 
penning of a eulogy on this work of our own engineers 
and craftsmen. It was made in the United States; the 


for loss of weight in transit cannot be greater than 
1 per cent. 

On crushed sulphur ore the maximum prices per 100 
kilos, f.o.b. cars at shipping point and exclusive of cost 
of bags, have been set by the same decree as follows: 


Sulpliur poiitftiii of oro: 
From 25 to 30 per cent... 
Frcjiii 30 to 35 pir rpiit— 
From 35 to 40per ri*tit.... 
Fn»m 40 fo 45 per cent. .. 
From 45 to 50 per cent . 


Lire per 
lOOKiloe 


For the resale of worked sulidiur and crushed ore 


instruments and apparatus were turned out an addition of 2 per cent is allowed on the fixed pur- 
factories' the special tile and chemical fit- chase price as it ia prescribed by the decree or cal- 
to the MWevemonts of our clay-working* culated on the basis of transi»rtation charges in lots 


ings testify to the achievements of our clay-working' 
industries; the raw materials, the electrical equipment 
—^but why continue, the story tells itself in picture. 
Noble minds of many men have fabricated their souU 
spirit into a being of metals and silicates which now 
lies sleeping in the Alabama sunshine while Gdve^ent 
executives fiddle and politicians whittle. May Oie d^ 
soon come when it will be awakened to again sing a 
in tune with the nation’s industry and bring thereby 
aU honor to these American engineers and workmen. 


of 1 metric ton or more. On the resale of lots amount¬ 
ing to less than 1 metric ton an addition of 4 per 
cent is permitted in order to yield the dealer’s profit. 

The ministerial decree which establishes Ihe prices 
set forth above does not set them for sulphur of 
fineness exceeding 90 per cent, washed sulphur . for 
medicinal purposes, and fiowers of sulphur, all of which 
are specifically exempted from the purview of this par¬ 
ticular price-fixing measure. 
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Small-Scale Manufacture of 
Barium Chlorate 

By Treadway B. Munroe 

T here has recently been published by the Ordnance 
Department, U.S^A., in three volumes, an excellent 
work entitled ^'Military Pyrotechnics,” by Henry B. 
Faber, dean of the Pyrotechnic Schools of the Depart¬ 
ment, the third volume of which is devoted to “A study 
of the chemicals used in the manufacture of military 
pyrotechnics.” In this volume there is given for^each 
substance its history, occurrence in nature, method of 
manufacture, availabiMty of supply, uses other than in 
pyrotechnics, physical properties, chemical properties, 
function in pyrotechnic pieces, qualitative analysis, 
quantitative analysis, specifications and discussion of 
specifications. Among these chemicals barium chlorate 
occupies an important place, and since examination 
shows that the only methods given in this treatise for 
the preparation of barium chlorate are through (1) the 
metathesis of barium chlorate with sodium chlorate, 
(2) the chlorination of barium carbonate, and, es¬ 
pecially (3) “the electrolysis of barium chloride,” which 
is said to be the method by which “the barium chlorate 
of commerce is invariably prepared,” it seems proper to 
place on record an account of a recent emergency use 
of Wheeler’s method* in the preparation of this sub¬ 
stance. 

During the early summer of 1917 the IJiavy Depart¬ 
ment laboratory at Indian Head, Md., was unable to 
obtain any bids for supplying barium chlorate for use 
in its green signal rockets and flares. Up to this time 
this material had been imported from Germany at a 
very reasonable price. Attempts were made to substi¬ 
tute compositions made from various copper .salts and 
potassium chlorate, with sugar, flour and other com¬ 
bustible substances, but the brilliancy of the green light 
olbtained with barium chlorate mixtures apparently could 
not be duplicated. 

Aid to Navy Department 

This condition was brought to our attention by the 
Government contractor who ordinarily supplied the re¬ 
quirements, with the statement that the shortage was 
acute, that he had been unable to obtain this material 
or enlist the interest of others in its manufacture, and 
that if we could arrange to make up to 500 lb. in the 
laboratory it would allow the department time to arrange 
for the development of a permanent source of supply. 
Under these conditions we promised to make it. 

A survey of the materials immediately available hav¬ 
ing shown a sufficient supply of sodium chlorate, hydro- 
fluosilicic acid and barium carbonate at hand, it was de¬ 
termined to proceed by Wheeler’s method as shown in 
the following expressions: 

• o 

2NaC10. + H,SiF. -> 2HCIO, + Na.SiF. 
2HC10, BaCO, -> Ba(C10,)., + H,0 + CO. 


All the substances employed were commercial. The 
determined* amount of sodium chlorate was dissolved in 
the least quantity of hot water possible, this was then 
added to a known quantity of the hydrofluosilicic acid 
in a stoneware jar and allowed to stand until the sodium 


^"On the FluoHllii'le and Chloric Acids,*' 
Quart. J. Sci., vol. 4, pp. 287-289; 1818. 


by J. Lh Wheeler. 


fluosilicate formed had settled; the chloric acid was then 
decanted to another stoneware jar, the sodium fluosili¬ 
cate stirred up with hot water, allowed to settle and the 
weak acid decanted and added to that in the other jar. 
The chloric acid was then neutralized with barium car¬ 
bonate, concentrated in galvanized washtubs and allowed 
to crystallize; the mother liquid was saved and then 
se^^ral portions batched together would be evaporated 
to dryness and thw impure chlorate used in place of 
part of the sodium chlorate to prepare the chloric acid. 
The barium chlorate was crystallized a second time, 
dried on a fruit evaporator, ground to better than 80 
mesh in a coffee burr mill and sacked. Something over 
400 lb. wa^ made and proved to be satisfactory. The 
work was discontinued when the Navy Department was 
able to interest other parties in manufacturing this ma¬ 
terial electrolytically. 

Theoretically 1 part of sodium chlorate yields about 
Id parts of barium chlorate; by this method we obtained 
a yield of but 1 to 1, the chief loss being due to the 
difficulty in separating the chloric acid from the sodium 
fluosilicate. 

Difficulties Encounterfj) —1 nteresting 
Sidelights 

Attempts were made to use various stone and artificial 
filtering mediums with suction, but owing to the slimy 
character of the precipitate they invariably clogged. 
A centrifuge wouM probably have solved this difficulty, 
but time would not permit us to secure one. Another 
diffi^'ulty was that the chloric acid fumes given off from 
the hot solution killed the trees and other vegetation 
adjacent to the laboratory and attacked the eye.s, throat 
and nose of the operator to such an extent that he was 
finally compelled to wear a British army gas mask 
nearly continuously during his work. 

It is of interest to note that when this material was 
crysiallizing from solution if the crystal formation was 
disturbed then both sound and green flashes of light 
were observed. This occurred in glass, galvanized iron 
and wooden containers. Reference was found in the 
literature to the fact that sound is given off through 
agitation of the crystals, but we have at no place noted 
it recorded that light is given off also. 

It is also (if interest that the production of barium 
salts in this country, other than the natural barium 
compounds, was so new at that time that this small 
production was taken into account by the Geological 
Survey in its 1917 report. 

Some of the crystal groups obtained in the course of 
this work were quite attractive. One of them, in fact, 
was presented to the National Museum and deemed by 
its curator worthy of a place in its exhibits. 

Proposed Law to Permit Exportation of Pulpwood 
From Burned-Over Lands in Canada 

A bill was introduced in the Provincial Legislature 
(if Ontario on May 20, 1920, by the Minister of Lands 
and Forests, in which authority is provided for the 
exportation of pulpwood from areas which have been 
burned over by forest fires. 

The object of the bill, as explained by the Mihister, 
is to get the pulpwood cleaned off in these districts 
quickly in order to prevent a recurrence of forest fires. 
The districts to be cleaned up in this manner are not 
large, though the bill provides that the government 
shall decide what areas are included in the measure. 
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Early Commercial Electrolytic Cells* 


Reminiscences of the Pioneer Chlorine CeU Work Done at Rumford Falls, Maihe,* and Berlin, 
New Hampshire—Graphite Electrodes Introduced—^Porous Diaphragm 

Cell Developed * 

• By CHARLES B. BARTON 


T he paths of the early workers on electrolytic cells 
were not strewn with roses. They were very rocky. 
I speak from experience, for I think I havd been con¬ 
tinuously in the business longer than any other man in 
this country. In September, 1894, I went to work for 
the old Electro-Chemical Co. of Rumford Falls, Me., as 
a laborer; twenty months later I was made superin¬ 
tendent of the plant, and have held that position there, 
and subsequently in Berlin for the Brown Co. This 
makes twenty-six years of experience. 

The original cells in Rumford Falls were the old bell- 
jars, with an asbesto.s diaphragm, approximately hori¬ 
zontal. The anodes were of retort carbon and were cast 
in lead, a projecting portion coming through the top of 
the belljar, to which was connected the positive wire. 
The cells were supposed to take about 100 amp. each 
and were run in parallel in the iron cathode tanks, the 
tanks being connected in scries. The diaphragms of 
these cells had to be changed very often, the units were 
too small, and when I entered the employ of the com¬ 
pany in 1894 it had discarded this type and was chang¬ 
ing the type of cell. 

These second cells were square boxes about 24 x 24 x 
24 in., the top and upper third of the outside being 
made of slate with a slate cover, a wooden leg on each 
corner and a wooden bottom. Around the open part 
asbestos paper was wound for a diaphragm and out¬ 
side of this wire netting, the netting being turned on 
the bottom of the cell so as to give electrical contact 
with the bottom of the iron tank, v^ich held the cathode 
bath. The anodes were of gas carbon, with the ends 
cast in lead and space between the central anode proper, 
and the asbestos diaphragm was filled with lumps of 
broken retort carbon, the object being two-fold: To 
hold the diaphragm against the cathode and to bring 
the active anode surface closer to the cathode surface. 
About 500 of this type cells were discarded and another 
type later installed. 

The third type of cell was a slate box with gas retort 
carbon anodes and no packing between the anode and 
the diaphragms. They were of various sizes, a large 
number about 36 in. in length x 6 in. wide and about 
18 in. deep. These cells are very similar in construc¬ 
tion to cells jn commercial operation today. They were, 
however, soon discarded in favor of another type in¬ 
stalled. 

The fourth type was a distinct departure from thS 
previous types. It was a large unit and was contained 
in a cathode tank, 9 ft. long, 5 ft. wide and 18 in. deep. 
A wooden frame of 4 x 6 in. lumber was laid in the bot¬ 
tom of the tank, on this frame a grid ctf iron made of I 
X H in. iron stock was laid and part of the irons were ex¬ 
tended and bolted to the tank to make contact with it. 

*Ilead before the American Institute of Chemical Englncera, 
Montreal. June 2S. 1920 


These irons were inclined to the horizontal so there was 
a pitch of 2 in. to the foot. On top of these irons a 
wire netting was placed to act as the cathode proper, 
and on top of this cathode a diaphragm of asbestos 
paper was laid. The side walls of the cells were made 
of red brick and the diaphragm was cemented in with 
quick-hardening cement. The covers were slate and 
the anodes were platinum wire. About fifty of these 
were operated during the spring and summer of 1898. 
The design was good and with the substitution of per¬ 
forated metal plate for the iron grid and concrete side 
walls for the brick and wood the same cells are running 
today and are running efficiently. 

Transfer of the Electro-Chemical Co. 

The plant of the Electro-Chemical Co. of Rumford 
Falls closed in the fall of 1898 and part of the plant 
and operatiyg personnel were transferred to Berlin. 
N. II., to make chlorine for bleaching the pulp of the 
Burgess Sulphite Fibre Co. T. P. Burgess, the manager 
of this plant, believed in the future of electrolytic chlo¬ 
rine and he believed that experience was the most valu¬ 
able asset he could buy. He bought the experience of 
the Rumford Falls plant and he paid a very low price 
for it. The stockholders of the Electro-Chemical Co. 
shouldered their loss. The stockholders of American 
electrolytic chlorine and caustic soda corporations owe 
to stockholders of the old Electro-Chemical Co. at least 
a debt of gratitude. Let us analyze the reasons why 
the different cells developed at the Rumford Falls plant 
were not a success commercially. The first cells of the 
old belljar type failed because they were too small a 
unit, the diaphragm broke too often, and they were 
connected in parallel in the cathode tanks. The .second 
cells failed because of the wooden construction of the 
body, the fact that the anode compartment was filled 
with broken pieces of carbon so as to give very poor 
circulation, and because of the method of making elec¬ 
trical contact to the anodes, which, you will recall, was 
by casting the upper ends in lead. The lead soon be¬ 
came oxidized at the points of contact, and this caused 
a ri.sing voltage and uneven distribution of current in 
the tanks, for these cells had the fault of the previous 
ones, that they were connected in parallel. 

The third type of cells failed because the same method 
of making electrical contact with the anode, casting in 
lead, was used, because the cells were connected in 
parallel, because too small a chlorine chamber was left 
in the cell and because the material of which they were 
composed, slate, was not the proper material of which 
to make cell bodies. 

The final type of cell developed at Rumford Falls was 
a commercial failure there because the stockholde s did 
not care to sink any more money in the plant. It was 
a success in Berlin. 
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I think it is proper at this time to state that E. A. 
LeSueur had no active part in the management of the 
Rumford Falls Electro-Chemical Co. until the original 
development funds were about all spent. After the 
original management had demonstrated it could not run 
the plant at a proAt he was made manager, but there 
was so little money available for experiments and de¬ 
velopment that the^ plant could not be developed to a 
commercial success. The offer from the Burgess Sul¬ 
phite Fibre Co. to take over -the plant came while the 
plant in Rumford was still in operation and was ac¬ 
cepted as an easy way out of an exceedingly uncom¬ 
fortable financial condition. * 

Trouble With Carbon Dioxide 

It is now time to mention a few of the difficulties of 
operation encountered in the infant industry. The 
draft for moving the chlorine was originally obtained 
by introducing a pipe into the draft tube of the water 
wheels. It was later produced by steam siphon. The 
gas pipes to all the first cells were of lead and of small 
diameter, so that they were always clogging up. The 
brine was fed to the cells by means of a dipper and a 
funnel through a hole in the top of the cells, and when 
acidulated brine was introduced to a cell whose anode 
compartment was full of sodium hypochlorite the foam 
immediately clogged the gas pipes and imparted a green 
tint to the atmosphere. In fact, the atmosphere of the 
cell houses was usually slightly green and all men 
who entered the cell houses wore muzzles. A cell whose 
anode compartment is contaminated witli alkali always 
runs at a low current efficiency. The oxygen liberated 
at the anode immediately attacked the amorphous car¬ 
bon and formed GO, with which the chlorine was con¬ 
taminated. The lime spread in the bleach chambers 
absorbed the CO, and this lowered the test of the 
bleach so that it was not always salable, in competition 
with English bleach. It was observed, however, that 
.the CO, always combined with the top lime and formed 
a hard crust. It was necessary to skim off this top 
crust in order to produce merchantable bleach. 

This difficulty finally led to experiments with platinum 
anodes, which seemed to promise elimination of our 
troubles. It was necessary because of financial reasons 
to use the smallest amount of platinum possible. Mr. 
LeSueur produced a platinum anode which was based 
on the idea of the electric light bulb. Sixteen pieces of 
platinum wire about 4 in. long were sealed in a glass 
tube in the same manner as was formerly usual in 
making light bulbs. About \ in. of wire was left inside 
the tubes, and the outside wires, which were flattened, 
were spread like the spokes of a wheel at right angles 
to the tube. Electrical contact to the inside wires was 
made by a drop of mercury. It was necessary to have 
a horizontal diaphragm to use this anode, and they were 
used in the last type of cell installed in Rumford Falls. 

The money for this last' installation was very meaiger. 
The directors wanted a profit or they wanted to close 
down the plant, and not enough platinum anodes were 
allotted to each cell to carry the load. The result 
was that many of them cracked. This threw the load 
on the remainder, with the result that the cells ran at 
very high voltages, from 5.5 to 7.5 or 8 per cell, at 
1,200 amp., with about 30 sq.ft, of diaphragm per cell. 
This produced a very peculiar and puzzling result. The 
temperature rise was so great that sodium chlorate 
was formed in large amounts; the caustic liquor going 


to the kettles contained only about 2 per cent NaCl, but 
the finished product would contain about 10 per cent. 
When the reason was discovered all caustic liquor was 
treated with potassium chloride, and we were obliged to 
go into the manufacture of chlorate of potash. It was at 
the time of the Spanish-American war and chlorate of 
potash, being contraband, shot up in price, so that it 
really was a blessing in disguise, and allowed us to 
weather the gale^for a little longer. However, after 
the offer from the Burgess Sulphite Fibre Co., we soon 
shut down and thus closed the first commercial Ameri¬ 
can plant of porous diaphragm cells for the production 
of chlorine and caustic soda. 

McDonald and Mercer were foremen of the cell houses 
in Rumford Falls. H. K. Moore had his first experience 
with cells in the employ of the Rumford Falls plant. 
The Nelson cell was born of experience with the Mc¬ 
Donald cell, which was a copy of the third type of 
LeSueur cell. 1 should like to read some claims of the 
LeSueur cell patents granted in 1891, now lapsed. 

2. An electrolytic cell comprising a bell of earthen¬ 
ware, a positive electrode therein, a diaphragm cover¬ 
ing the mouth of said bell, a negative electrode, and 
a tank in which said bell is placed, the level of the 
liquid within the bell being higher than that of the 
liquid outside the bell, whereby the diaphragm is pre¬ 
vented from bulging, substantially as set forth. 

3. An electrolytic cell comprising a combination, 
with a tank to contain liquid, of a bell in said tank, 
positive and negative electrode, and a flexible dia¬ 
phragm between said electrodes and covering the bot¬ 
tom of said bell, said diaphragm being adapted to 
maintain the liquid of the positive electrode side of the 
said diaphragm on a higher level than that of the 
liquid of the negative side of the diaphragm, whereby 
the diaphragm is kept from approaching the positive 
electrode, substantially as set forth. 

In the LeSueur electrolytic patents the principle of 
having on the anode aide of the dihphragm a greater 
hydrostatic head than is carried on the cathode side is 
first mentioned. Unless I am greatly mistaken, these 
patents were the foundation of all electrolytic porous 
diaphragm cells, and credit should be given p]. A. Le¬ 
Sueur as being the real founder of the industry. 

* Early Work at Berlin 

When we moved to Berlin, N. H., in October, 1898, it 
was with the purpose of making bleach liquor for 
bleaching th^ pulp, and letting the caustic run to waste. 
The plant was a success from the start, though handi¬ 
capped in various ways. Seventy-two cells were in¬ 
stalled to run at about 1,000 amp. The writer should 
have known better from* past experience, for he made a 
mistake in starting the original plant in using the. 
exhaust steam from the engine that furnished the 
auxiliary power to heat the water that was run in the 
cathode compartment to flush out the cathode liquor. 
This made the cathode liquor so active that it diffused 
into the anode compartment to such an extent that it 
seriously affected the efficiency of the plant. This mis¬ 
take, was^ however, soon rectified. 

The power for the operation of the cells in Berlin 
*'was bought under a peculiar arrangement. The power 
from four water wheels, a maximum of about 1,000 hp., 
was contracted for at a low figure, when there was water 
enough in the river to run these wheels, the six other 
wheels in the same power house having prior right to 
the water and running the sawmill. The result was 
that the power was very uneven and in the winter of 
1899-1900 it was necessary to shut down. 

The writer moved to the sulphite mill and set up some 
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experimental cells iii the digester building. There we 
ran experiments for several months, mostly on cells of 
the Moore type, and with the new Acheson graphite, 
which had just then come on the market. In plotting 
the variables, and trying to find why some cells ran 
better than others, I found that by manipulating the 
flow through the diaphragm in proportion to the am¬ 
peres going through the cells, using saturated brine, 4 
could get any results I desired withjn certain limits. 
If we wanted to get 97 or ‘98 per cent current efficiency 
we simply increased the flow to the point necessary. 
This would decompose about 50 per cent of the salt in 
the brine fed to the cell. If we wanted to decompose 
about 60 per cent of the salt we reduced the flow to 
the point on the curves that would give this figure, and 
would get about 90-91 per cent current efficiency. 

Acheson Graphite Electrodes 

We immediately designed a cell and installed 160 of 
them, the original Moore cells, the first cells run com¬ 
mercially with unsubmerged cathodes. There were 
mistakes made in the construction. The frames were 
made of slate put together with wood screws. They 
were installed in a single row, on about 8 in. centers. 
The graphite was not impregnated, the brine was not 
purifled. The gas outlets were 1 in. glass tubes. The 
.gas space in the cells was too small and they vomited 
chlorine continuously. We lived, 1 don't know how, 
with them nine months, and then threw them all out 
the back windows, and called it good riddance. The 
principle was all right, but we did not work it out to 
its logical conclusion. I had been steeped in chlorine 
for nine months and cared nothing about principles or 
conclusions. Now, however, we had Acheson graphite. 
The graphite from the Moore cells was used in the 
LeSueur cells and we soon began to get wonderful 
results for that time. The voltage drop on individual 
cells was 4 to 5 volts, instead of 5.5 to 6.5 with a plat¬ 
inum anode. The production jumped, while the power 
required per ton of bleach was lowered from 100-125 
hp. to 80-90 and, of course, in later years to 60-70. 
The real feature of the electrolytic cell dawned with 
Acheson graphite anodes. The original plant in Berlin 
had grown from seventy-two cells, with a production of 
3 to 6 tons of bleach per day, to a plant with about 800 
cells and a maximum production of 80 to 90 tons 35 
per cent bleach. The water wheels that formerly fur¬ 
nished power for the sawmill and caused the shutting 
down of the bleach plant wheels are now furnishing 
power for the cells as well as all the other wheels in the 
next lower power house, and half the wheels on the one 
below that. We have installed 160 of the latest type 
of Allen-Mobre cells, which resemble the original ones 
only in principle. H. I. Allen, with H. K. Moore, de¬ 
veloped the cell from the point where we left it.* 

About the*same time that the LeSueur cells were 
started in Berlin, N. H., in 1898, an installation of Car¬ 
michael cells was started at the Westbrook, Me., plant 
of the S. D. Warren Paper Co. These cells used plat¬ 
inum wire anodes and the gravity principle of separa¬ 
tion. They were not a commercial success. 

The history of the development of the diaphragm 
electrolytic cell emphasizes the well-known point that 
new processes are best developed by a well-organized cor¬ 
poration, engaged primarily in some other business 
that can bear the financial burden of experimental fail¬ 
ures and keep on until success crowns its efforts. 


What'Constitutes Unfair Trade 
' Practice? 

HE recent citation by the Federal Trade Commis¬ 
sion of firms operating in restsaiat of trade may 
have caused the question to arise in the mind of the 
reader as to just what constitutes unfair trade practice. 
As a matter of general information the following 
list of unfair methods, taken from a recent address 
of a member of the Federal Trade Commission, 
William B. Colver, is given: 

Misbranding of articles as regards the materials or 
ingredients of which they are composed, their quality or 
their origin or source. 

Adulteration of various products, misrepresenting 
them as pure or selling them under such names and 
circumstances that Ihe purchaser would be misled into 
believing them to be pure. 

Bribery of buyers or other employees of customers 
with money, valuable presents, etc., to secure new cus¬ 
tomers or induce continuation of patronage. The pay¬ 
ment of specified percentages of the purchase prica of 
commodities to employees of customers who practically 
control the purchases through their recommendations 
has been and still is deplorably prevalent in some indus¬ 
tries. . The total amount of these commissions runs into 
enormous sums. If the practice can be prevented it will 
save much money to the sellers of the goods, making 
price reductions possible or rendering further increases 
in prices unneeessary, and tend to better business mor¬ 
als. A variation of this practice is found in bribing an 
employee of a customer to introduce foreign substances 
into the product of a competitor, spoiling its usefulness 
and thus procuring the business of the concern. The 
commission has suggested to Congress that a Federal 
criminal law against commercial bribery should be 
passed, and this suggestion has been vigorously approved 
by many great associations of business men. 

Unfair Methods Against Competitor/ 

The payment of bonuses by manufacturers to the 
salesmen of jobbers and retailers, with or without the 
knowledge of their employers, to procure their special 
services to push the goods of the manufacturer has like¬ 
wise been condemned. 

Procuring ihe business or trade secrets of competi¬ 
tors by espionage on their plants, by bribing their em¬ 
ployees or by similar means. 

Procuring breach of competitors’ contracts for the 
sale of commodities by misrepresentation or by other 
means. 

Enticing away of valuable employees of competitors in 
such numbers as to disorganize, hamper or embarass 
them in business. 

Making of false or disparaging statements respecting 
competitor’s products, his business, financial credit, etc. 

False or misleading advertising. There are obviously 
many varieties of this practice. A few of the state¬ 
ments condemned have been those respecting prices at 
which goods arc sold, methods employed in the adver¬ 
tiser’s business which if true would give it advantages 
over competitors in the matter of prices; misrepresen¬ 
tation that goods are sold at cost; false claims to Gov¬ 
ernment indorsements of products, and advertising 
special cut-price sales at which goods are sold at the 
usual or ordinary prices. 

Widespread threats to the trade of suits of patent 
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infringement for aelling or using alleged infringing 
products of competitors, such threats not being made in 
good faith but for the purpose of intimidating the trade. 
False claims to patents or misrepresenting the scope of 
patents. Statements of this character have been at times 
sufficiently bro&d'to give claimants a monopoly of an 
industry. In one instance a manufacturer procured a 
patent on a variation of a well-known and long used 
process of manufacturing a product and thereafter 
claimed to have a monopoly of the product, threatening 
all competing manufacturers and the trade with suits 
for infringement. 

Tampering with and misadjusting the machines sold 
by competitors for the purpose of discrediting them with 
purchasers. 

Trade boycotts or combinations of traders to prevent 
certain wholesale or retail dealers or certain classes of 
such dealers from procuring goods through the usual 
channels. 

Passing off of the products of one manufacturer for 
tho.se of another by imitation of product, dress of goods, 
or by simulation of advertising, or of corporate or trade 
names. 

Misrepresenting the materials of which competitors' 
products are compo.sed, and the financial standing of 
competitors, preventing competitors from procuring ad¬ 
vertising space in newspapers or periodicals by misrep¬ 
resentation respecting their financial standing or other 
misrepresentation calculated to prejudice the advertis¬ 
ing medium against them. 

Misrepresentation in the sale of the slock of corpora¬ 
tions. 

Sale of rebuilt articles of various descriptions—for 
example, rebuilt automobile tires and of old motion pic¬ 
ture dims slightly changed and renamed—as and for new 
products. 

Harassing competitors by fake reque.sts for estimates 
on bills of goods, for catalogs, etc. 

Giving away of goods in large quantities to hamper 
and embarass small competitors. 

Sales of goods at or below cost to accomplish the same 
result. 

Sales of goods at or below cost as “leaders,” coupled 
with statements misleading the public into the belief 
that they were sold at a profit by reason of the .sellers’ 
superior facilities for manufacturing, purchasing, etc. 

Bidding up the prices of raw materials to a point 
w'here the busine.ss is unprofitable for the purpose of 
driving out financially weaker competitors. 

Unfair Methods in Dealing with Customers 

Loaning, .selling at cost, or ^ea.sing to dealers at nomi¬ 
nal considerations, storage and merchandising outfits 
such as pumps and tanks for ga.soline and coffee urns 
for coffee, on the condition that they be used only in 
the distribution of the products of the manufacturer. 
The effect of the widespread u.se of this methodiis to 
render it very difficult, if not impossible, for competitors 
coming into a field to find purchasers among the trader 
since the equipment of dealers must be tised only in the 
distribution of products of particular manufacturers. 
To illustrate the con.sequences of the practice, in one 
instance a very large'coi^poration which had been en¬ 
gaged in foreign trade .sought, after the opening of the 
war, to go into domestic business, and found itself 
practically unable to sell because of outstanding equip¬ 
ment contracts. The expenditure of hundreds of thou¬ 


sands of dollars was required in purchasing the business 
of concerns with outstanding leases or contracts for 
the use of equipment before any substantial business 
could be done. Only the great financial strength of the 
corporation enabled it to enter the business at all. Of 
course, in the end the public paid the bill. Such loans 
or leases of equipment have been prohibited in several 
^Industries. 

There is the use by monopolistic concerns of concealed 
subsidiaries for \he carrying on of their business, such 
concerns being held out as not ^connected with the con¬ 
trolling company. 

Intentional appropriation or converting to one’s own 
use of raw materials of competitors by diverting ship¬ 
ments, etc. 

Giving and offering to give premiums of unequal 
value, the particular premium received to be determined 
by lot or chance, thu.«i in effect setting up a lottery. 

Any and all schemes for compelling wholesalers and 
retailers to maintain resale prices on products fixed by 
the manufacturers. The commission is seeking with 
the sportsmanlike aid of the Beech-Nut people, to have 
this que.stion settled by the United States Supreme Court 
in a test case. Meanwhile the commission has urged 
upon Congress a law that will recognize and protect 
with proper safeguards the good-will property right 
which a maker of identified goods may have after he has 
parted title to the goods themselves. 

Combinations of competitors to enhance prices, main¬ 
tain prices, bring about substantial uniformity in prices, 
or to divide territory or allot customers. 

In addition to the practices already enumerated there 
have been cases where a number of practices associated 
together were condemned because of their combined 
effect unduly to re.strict competitive opportunity and 
where it could not be said probably that any single 
practice standing alone would have been condemned. A 
dear idea of these can probably only be had by reading 
the findings and orders of the commission in the par¬ 
ticular ca.ses. 

Attitude of the Supreme Court 

Though the commission was organized in the spring 
of 1915, only one decision of the Supreme Court of the 
United States has thus far been had interpreting the 
provisions of Section 5 of the commi.ssion’s organic act. 
This decision actual'y determined only a point the com¬ 
mission had not pleaded that the particular practice had 
a dangerous tendency actually to restrict competition. 
It appears from the opinion, however, that the court 
is inclined to e.stablish two classes of practices as being 
in violation of the act: First, those practices which 
have heretofore been regarded as opposed to good morals 
because characterized by deception, bad faith, fraud or 
oppression, and second, practices regarded as against 
public policy because of their dangerous tendency unduly 
to hinder competition or create monopoly. Apparently, 
if a practice have this dangerous tendency it wi 1 be 
regarded by the court as in violation of the act, even 
though not heretofore declared to be an unfair method 
of competition. 

By far the greater part of the practices thus- far con¬ 
demned by the commission fall within the first class 
described by the court. Some of them, depend for their 
unfairness, however, oir their tendency unduly to hinder 
competition. Whether such a practice has this tendency 
depends on the proof in the particular case. 
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Elements of Design of a Copper Refinery 


Certain Features of a Refinery Must Be Settled First, Such as Location, Capacity, Current Density, Tank 
Dimensions, General Wiring hnd Switchboard Diagrams, Size of Anode and Cathode Fur¬ 
naces, Purification Systenf and Type of Silver Refinery 

By LAWRENCE ADDICKS 


U P TO the present time electrolytic refining has been 
conducted almost exclusively in the Unite^ States, 
about 80 per cent of the world’s production being treated 
here. This has been due to several factors. The North 
American continent has produced the great bulk of the 
world’s output of copper, metallurgical operations have 
been developed on a larger scale in America than else¬ 
where and the local copper production has been largely 
consolidated into a few large groups each capable of 
supporting one or more large refineries. 

IjOCATION 

Since the war the nations of Europe have developed a 
new desire to control key industries complete within 
their own borders, home or colonial, and new tariffs, 
trade routes, etc., are likely to cause the building of 
various new refineries. In general the factors asso> 
elated with the movement of copper from mine to mar¬ 
ket, rather than those directly connected with refining, 
such as cost of power, are likely to control the location 
of a plant. Unless a plant is built to refine a large ton¬ 
nage from a single group of mines, care must be taken 
when determining upon its location to consider breadth 
of both copper supply and market. The result hag been 
to group a number of the American refineries around 
the port of New York because at that point rail 8hi]> 
ments from Western smelters and ocean arrivals from 
South America conveniently join steamship deliveries 
to Europe and railroads to New England mills. 

One of the advantages of having a refinery close to 
an Atlantic port is that orders can be filled promptly 
in the particular shape specified, enabling the European 
customer to play close to a fluctuating market, which at 
times would result in a preferential sale. Another ob¬ 
jection to locating a refinery at a far distant mine is 
that a long time elapses between the production of a 
wirebar and its actual rolling, so that there is no prompt 
independent check upon the quality of product the plant 
is turning out. Aside from these considerations, the 
availability of a suitable coal for furnace work and the 
existence of a good boiler water together with ample 
water for condensing must be looked into. 

Capacity 

In the same way external considerations may justify 
the operation of a plant of a capacity far below the eco» 
nomic size, but the latter is a point of universal interest, 
in these days of economic disturbances it is very hard 
to state anything in terms of absolute cost, but a rela¬ 
tive diagram may be made, showing with reasonable re- 
.IlabiUty the rdation between plant ciqmcity and operat¬ 
ing coat. This has been attempted on a peircentage basis 
in Fig. 1, where it is shown that not much is to be. 
gained, in so far as cost is concerned, by making a plant 
of larger capacity than 200,000,000 lb. of copper per 


year. Even this figure, however, is beyond the reach 
uf any but the largest mining groups, so that there will 
always be a large custom refining business. 

Tank House 

Having decided upon the size of plant to bo con¬ 
structed, the next problem is the choice of the current 
density. This question has already been discussed at 
length in a previous article (Chem. & Met. Eng., March 
15, 1917), and in turn depends upon several primary 
factors such as cost of power, silver values, etc. It has 
also to be remembered that the plant will earn more 
on its investment when operated at a little higher den¬ 
sity than that giving the lowest operating cost. For 
example, if a certain plant could treat its most economi¬ 
cal tonnage of 100,000 tons a year for $20 while by 



Fir;. 1. VARIATION OF COST WITH SIZE OP PLANT 

raising the density proportionally it could treat 110,000 
tons at $20.30, 120,000 tons at $21, with very little 
additional capital expenditure, and the refining toll was 
$25 a ton, then the earnings on 100,000 tons would be 
$500,000 a year, and on 110,000 tons $517,000, but on 
120,000 tons only $480,000. On the other hand, it is 
generaUy wise to leave this margin for the growth of the 
busincs*s. 

^ The density having been settled on, tank dimensions 
have next to be considered. In the earlier plants elec¬ 
trodes about 2x3 ft., twenty pairs to the tank, were 
used with densities around 15 amp. per sq.ft. This gave 
3,600 amp. on a circuit, which was in those days a heavy 
amperage to rectify on a single commutator. Today 
thirty pairs of electrodes are used without material 
lowering of the current efilciency and in one plant elec^ 
trodes 4 ft. square are in successful use, although 3 ft. 
square is a more popular size where soluble anodes are 
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employed. With thirty pairs of 3-ft. electrodes and the 
average density of 20 amp. per sq.ft, the current on a 
circuit becomes 10,800 amp., still well within the limits 
of the modem commutator. At an overall current and 
time efficiency of 86 per cent this current will produce 
17,258 lb. of cobp4r per tank per month, or 575 lb. per 
pair of electrodes. 

The spacing cenfer to center of anodes will lie between 
4 and 4i in., depending upon the purity of the bullion 
treated and the age of electrodes adopted. In general 
the column of li(]uor between anode and t*ath(Hle should 
be about li in. across. General practice as to the age 
ratios of electrodes is indicated in Fig. 2. At the lower 
densities cathodes and anodes are of identical age, while 
as the density rises increasing numbers of sets of cath¬ 
odes are drawn during the life of one set of anodes. 
The weight of the anode can be obtained by multiplying 
the exfiocled output r)er tank-day i>er pair of electrodes 
by the days* lift; determined uf)on and adding 15 per cent 
to this figure lo allow for anode scrap. From the area 
and weight Tallowing something for porosity) the thick¬ 
ness may be calculated, and this plus 2' in. will give the 
anode spacing. 

Having settle<l upon the output per tank-day, the total 
number of tanks required is at once obtained, and the 
next question to be considered is the number of inde¬ 
pendent circuits required. In general the voltage per 
lank will be somewhere between 0,30 and 0.45 volt. This 
figure depends upon many factors, the chief being the 
current density. An average value in practice w’ould be 
0.35 volt. Tq this must be added a sutlicient allowance 
for liberator and stripper tanks. The former require 
about 2.2 volts when on normal work and 2.5 volts when 
useil for complete removal of copper. Ordinary work 
would call for 2 per cent of the former and none of the 
latter, but this depends upon the analysis of the anodes 
to be handled. Stripper tanks are operated on a some¬ 
what wdder spacing t han regular tanks, and this means 
fewer pairs of electrodes, higher current density and 
higher voltage- say 0.50 volt as compared with 0.35. 
If we take 80 per cent of the number of electrodes per 
tank, 24-hr. sheets, allow another 20 per cent for loops* 
and bad production and 10-day cathodes, not forgetting 
that one stripper blank yields two starting sheets, each 
regular tank will demand the equivalent of three .sheets 
a day. while each stripper tank will produce thirty-eight 
sheets a day. 

Power House 

The general power problem will be reviewed in the 
last article of this series.' To this may be added, how¬ 
ever, some notes on electrolytic .switchboards. 

Heavy direct currents are satisfactorily handled by 
multiblade knife .switches with a duty of 50 amp. per 
sq.in. of .sliding contsu*t. Circuits are neither opened 
nor closed under load, but a circuit breaker with a no 
voltage release should be placed on each circuit, not 
as a protection to the generator, the armature resistance 
of which is too low to “.short circuit,'' but to protect* 
men and apparatus in the tank house. It is not uncom¬ 
mon to have an open circuit due to the crane drihving 
cathodes by mistake from a tank which has not been cut 
and heavy arcing may result. A bar or tool laid across 
lines where any considerable effective voltage is present 
is promptly “burned out." An automatic engine stop 
should also be provided in the case of reciprocating 

'I’ubllratlnn to follow ahortly. 


engines, as with a sudden release of load due to the 
opening of the circuit breaker there is always a diance 
that the governor will act sluggishly, as the steady full 
load day after day gives it but little exercise. 

Recording and integrating instruments are not of 
great value on the electrolytic switchboard, beyond giv¬ 
ing a check on the employees, as hourly readings of the 
indicating instruments are ample for all records. 

Several precautions are necessary in setting instru¬ 
ments on the board.* With voltmeters there is little 
trouble, though the same precautions must be taken 
with regard to the effect of stray field a.s stated below 
for ammeters. The very heavy currents met with in 
electrolytic work accentuate some causes of error which 
are ordkiarily negligible in switchboard ammeters, and 
if a limiting error of 1 per cent is to be attained dis¬ 
tribution of the current in the shunt, thermo-electric 
effects, switchboard temperature, magnetic effect of 
stray field on the instrument and possible dynamo action 
of the leads must be accounted for. Error of 1 per cent 
may be taken as the limit of accuracy of the best types 
of switchboard ammeters for heavy direct current. 

Care should be taken to place both shunt and in.stru- 
ment in suitable positions when designing the switch¬ 
board. In the rir.st place, the shunt should be obtained 
from the maker with short bars inserted in the slots 



usually provided in the shunt terminals, these bars in 
turn to bejjolted to the busbar carrying the current to 
be measured. In this way the shunt is calibrated with 
the same di.stribution of current through the various 
leaves, as will be the case in after use. It is practically 
impossible to disconnect a high-capacity shunt down to 
the slotted terminals and put it back in place again with¬ 
out altering the calibration more or less, due to change 
in the distribution of the contact resistance between 
main bar and shunt terminals, and consequent slight 
change in the amount of current carried by the different 
leaves of alloy. This, in turn, slightly affects the ratio 
' between drop of potential between binding posts and 
total current carried. These changes in resistance are 
very small, buk the total resistance of a good 5,000-amp. 
shunt is but about 0.00001 ohm. There is no way to 
detect the error introduced in this way except by cali¬ 
bration in place. 

Unequal heating of the two shunt terminals will intro¬ 
duce a constant error from the thermo-electric junctions 
formed wherp the all(^ leaves are soldered on to the 
copper blocks. * This may easily amount to 1 per cent of 
the full-scale reading, may be either positive or nega- 

*Addlcks, Trana. Am. Blectrochem. Soc., vol. 9, p. 289. 







August 4 , 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


195 


tive, and will show as a zero error on shutting down the 
circuit which will gradually disappear as the shunt 
cools off. Sometimes compensating devices are applied 
to avoid thermo-electric errors, but if the shunt is so 
placed in the busbar that the facilities for conducting 
away heat are approximately equal on both sides, there 
will be no appreciable error, and such devices should 
he unnecessary. The alloy leaves of a shunt would be, 
red hot at full load were it not for the hv>at-dissipating 
(lualities of the large copper terminals! There should 
be practically equal radiating surfaces of bus bar for 3 
or 4 ft. each side of the shunt. If placed xlose to a 
switch on one side, there is sure to be a thermo-electric 
error in the shunt, as high capacity switches frequently 
run hot. The best plan is not to attempt to place the 
shunt back of the switchboard at all. 

Danger of Overheating Shunt 

The temperature at which a .shunt runs will depend 
upon how heavily it is loaded and the opportunity 
afforded to dissipate the heat generated. The tempera¬ 
ture indicated by a thermometer and well placed upon 
one of the terminal blocks should not be allowed to exceed 
200 deg. F., owing to the danger of starling the solder 
and consequent failure. The temperature coeOicient of 
the alloy used in the resistance leaves is generally so low 
that no correction to the instrument reading need be 
applied for the heating of the .shunt. 

A sensitive millivolt meter is used to measure the drop. 
The condition for maximum sensitivenc.ss would require 
that all of the resistance of the instrument be in the 
armature of the d'Arsonval type so generally used. And 
in order that a given resistance may afford as many 
ampere turns as possible without making too heavy a 
bobbin, the material must be one low in Specific.resist¬ 
ance, such as copper. The u.se of copper means a high 
temperature coelficientf and in order to keep withinM per 
cent on large* switchboard ammeters it is always neces¬ 
sary to correct for instrument temperatures, 'rhe* 
largest size of instrument—independent of capacity, as 
change of size for current rating is made in shunt and 
not in instrument—^has a temperature coefficient cor¬ 
responding to that of pure copper, or a'bout 0.2 per cent 
rjcr deg. F. The smaller types arc lower in tempera¬ 
ture coefficient, as the Jighter movement gives the 
instrument designer more leeway. In hifeh-rcsjistancc 
instruments, such as voltmeters, tjiere is a scries coil, 
m.ade of low temperature coefficient alloy, which forms 
so large a proportion of the total instrument resistance 
that the coefficient of the whole is negligible. 

Stray Field 

One of the mo.st important screes of error is the 
magnetic effect of stray field in the immediate vicinity 
of a bar carrying several thousand ampere.s. Instru¬ 
ments should never be placed within 2 ft. of such bars. 
The iron shield usually provided is not only likely to 
be faulty as a filter for lines of force of* such density, 
but consequent poles are formed in the case itself. 

The magnet of an unscreened Weston portable instru¬ 
ment may be permanently altered by placing the meter 
too close to such a bar, and this is very easy^ to do 
especially in the tank house. Even at a distance of sev- 
erid feet the readings of a portable instrument are 
thrown out a division or two on the scale and where 
accuracy is desired the average of two readings with the* 
instrument turned 180 deg. should be used. 


The resistance of the leads on a switchboard ammeter 
is generally about 5 per cent of that of the instrument, 
and the screw connections must be kept clean. If it is 
found necessary to lengthen the leads, care must be 
taken that fhe resistance is kept constant by a propor¬ 
tionate increase in size of wire used. *Tlie leads should 
be twisted and kept from swinging loosely in the pres¬ 
ence of stray field. Otherwi.se there is a dynamo action 
which the millivoltmeter is sensitive enough to indicate 
by a pulsating needle. 

When several high-capacity ammeters are ]ii use, it 
is advisable to have them interchangeable. The various 
instrume*nts may then be checked at any time by con¬ 
necting them to the .same .shunt. Connections should 
al.so be arranged, if possible, to put the shunts in series, 
when they too may be checked. 

The question of proper section for busbars has been 
fully (li.scus.sed in a previous article (Chem. & Met. 
Kng., Nov. 15, 1916). No insulation is used and faced 
metal to metal joints without amalgam, tightly bolted 
t<'gcther, are satisfactory at 200 amp. per sq.in. contact 
surface. Either rollecl or cast bars may be employed. 
The bars from the switchboard to the tanks are best 
carricfl overhead and tin* positive and negative leads 
kept some distance apart. 

Furnaces 

For smooth operating there should be at least six fur¬ 
naces, three anode and three wirebar units, two of each 
being in service^md one out for repairs. For a capac¬ 
ity of 100,000 tons a year, and allowdng for Sundays 
and holidays out, we should have 600 charges a year of 
333.000 lb. each plus scrap, etc., which is a furnace of 
fair size, although it is po.ssiblc to build them very much 
larger. 



The limit of size has been the ability to charge, refine 
and cast the charge in 24 hr. With band charging and 
ladling, using the same men for both operations, 60,000 
lb. is a large furnace. If a fresh crew is used for charg¬ 
ing and as many ladlers employed as can be accommo¬ 
dated at the ladle door, 100,000 lb. can be reached. With 
hand charging but mechanical ladling, 300,000 lb. is 
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possible, using three charging doors. With full me¬ 
chanical charging and ladling 500,000 lb. is easily* 
reached, and using two charging and ladling machines 
even a larger capacity can be attained. 

The fuel ccononiy increases rapidly with the size of 
furnace as indicated by the curve in Fig. 3. Labor 
charges also fall up to the point of mere duplication of 
machine units. Repairs fall at first, but a very large 
furnace is likely to incur heavier repairs than one some¬ 
what smaller. This is especially true where too great a 
span of roof is attempted. A refining furnace is sub¬ 
jected to much greater and more rapid temperature 
changes than an ore reverberatory. 

Small silica furnace.s produce excessive slag as they 
run hot and have an undue proportion of wall exposure. 
A 40,000-lb. silica furnace will form 4 or 6 per cent of 
slag on a wirebar charge, whereas a similar furnace of 
150,000 lb. or over to the charge can be held down to 
half that amount. With basic side walls there is a sub¬ 
stantial decrea.se in these figures, and with a full basic 
furnace operating on a charge of good quality the slag 
made can be held down to 0.5 per cent or better. 

Altogether a furnace casting a charge of 300,000 lb. 
or more may be considered a thoroughly economical unit. 

Silver Refinery 

A 100,000-ton plant will call for a silver refining 
department of reasonable size. At 1.25 per cent slimes 
there would be four tons of slimes a day to treat, calling 
for a dor6 reverberatory of about twenty tons capacity, 
just the size of the first copper furnaces. It is desir¬ 
able to use but a single furnace in order to hold at a 
minimum the large bottom absorption of values. A 
spare furnace may be held in reserve and in case of acci¬ 
dent or at inventory time substituted, the first unit 
being completely dismantled at that time and its silver 
content recovered. 

A very small plant can best sell its slimes to a lead 
refinery, but owing to the difficulty in getting a fair 
sample of such rich material this is not desirable when 
the tonnage is of any size. Small plants would use a 
cupel furnace and sulphuric acid parting, while rever¬ 
beratory smelting followed by electrolytic parting is 
generally employed in large ones. 

While the purifying system affords a .suitable outlet 
for accumulations of sodium salts in the electrolyte, 
niter may be used to remove the copper from the slimes. 
Where closed cycle operation is undertaken the copper 
is generally oxidized by roasting. Either method gives 
good metallurgical results. 

Purifying 

The metallurgical principles upon which the choice of 
a purifying system must be based have been fully cov¬ 
ered in a previous article (Chem. & Met. Eng., June 
15, 1917). 

Where insoluble anode tanks are employed for the 
complete removal of the copper from batches of electro^ 
lyte, ample provision must be made for the very low 
current efficiency of these tanks. Should a bluestone 
plant be employed, the design will be based upon the 
quantity of shipping salt to be produced. The crystalliz¬ 
ing tank space employed in different plants varies con¬ 
siderably. A fair average figure, making allowance for 
the recrystallization of fines, is 68 eu.ft. per short ton 
par month of marketable bluestone. When estimating 
Uie proportion of impurities removed from the electro¬ 


lyte, it must be remembered that a large part of the 
copper in the bluestone comes from the shot towers and 
not from the electrolyte. For each 1,000 eu.ft. of crys¬ 
tallizing space, allowance should be made for, say, 176 
eu.ft. shot towers, 375 eu.ft. shot tower receiving tanks, 
225 eu.ft. slimes settling tanks, 250 eu.ft. boiling tanks, 
and 275 eu.ft. iron cementation tanka. These ratios, 
however, may be varied between rather wide limits to 
suit individual ca/>)es differing in analy.sis of electrolyte, 
character of shot, climate, etc. 

General 

Two main principles should be keot in mind in the 
program of operation of any plant The first is that 
all the ifnpurities possible should be eliminated at the 
anode furnaces, using basic furnaces if necessary. It is 
much more costly to throw this burden upon the tank 
house and silver refinery. 

The second is to do everything possible to facilitate 
uniformity of operating conditions. As a general rule 
anodes of constant composition, a uniform current den¬ 
sity and a single electrolyte should be used throughout 
the tank house. 


Artificial Graphite 

Graphite is manufactured by the Acheson Graphite 
Go. at Niagara Falls, N. Y. This company utilizes the 
electric power generated at the Falls to make graphite 
from anthracite coal or from petroleum coke. This 
product is used mainly in lubricants, but it is also used 
in paints, foundry facing, preventives of boiler scale, 
and fillers for batteries. 

Artificial graphite may be used for any purpose for 
which natural graphite is employed, according to the 
United States Geological Survey, except in the manu¬ 
facture of large crucibles. Patents have been issued 
recentfy, however, for methods of manufacturing cruci¬ 
bles in which artificial graphite may be used. Artificial 
graphite is peculiarly adapted to the manufacture of 
certain graphite products, among them graphite elec¬ 
trodes, which are not made from natural graphite and 
for which the deipand has greatly increased in recent 
years. The table below, published by permission of 
the Acheson Graphite Co., represents only the manu¬ 
factured graphite that comes into competition with natu¬ 
ral graphite. 


1915 

1916 

1917 

1918 

1919 


(lUAl’lllTE MANUFACTURED BY THE 
ACHESON GRAPHITE CO., 1915-19 


Poiindi 

6,084,000 

8,397.881 

10,474^649 

9,188,272 

8,168,177 


New Cold Process for Vulcanizing Rubber 
It is reported that a very important discovery of a 
new process of vulcanizing rubber has been made hy 
Prof. Peachey of the Manchester (England) College of 
Technology—important because it is a method of cold 
vulcanizing. It makes use of two gases, hydrogen sul¬ 
phide and sulphur dioxide, which react on each other to 
produce water and free sulphur. The professor has 
found that when crude rubber, either in a solid form 
or in solution, is treated with these two gases the sul¬ 
phur produced by their interaction vulcanizes the rub¬ 
ber. If the rubber is mixed with a waste material such 
as sawdust or leather scraps or paper, and the mixture 
is vulcanized, the resultant materials will serve a varied 
of useful purposes. 
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Properties and Constitution of Glues and Gelatines—V 


A Study of Adhesive Properties—^The Relation of Jell Strength to Shear Strength; of Jell Strength to 
Tensile Strength; of Viscosity, Melting Point, Origin of Stock, Joining 
Pressure and Prolonged* Heating to Shear Strength* * 

By ROBERT H. BOGUE. Ph.D. 


T he criterion for the value of a glue as a joining 
agent must, in most cases, be the actual strength' 
developed and maintained by that glue in service, 
and any method of grading whereby relative strengths 
are not truly expressed is pernicious and unscientific. 
Indeed, actual strength tests may be considered as the 
only absolutely dependable basis upon which to evaluate 
glues, and for some very particular purposes, as in 
the selection of glues for airplane service by the United 
States Forest Service," such tests are consistently made 
upon all samples before approval. But, in general, 
strength tests are not made for several reasons. The 
machinery for making such tests is heavy and expensive. 
The time required is long—^about seven days. The 
technique requires very careful and precise handling in 
order to obtain accurate results. Other methods of 
grading have long been in use, and are believed to be 
reasonably satisfactory. And, most important perhaps, 
the strength test itself has ever been more or less 
unsatisfactory, even in the hands of skilled research 
men. There are many elements concerned in the results 
obtainable besides the glue itself. There may be men¬ 
tioned the hardness and uniformity of grain of wood, 
and its moisture content; the varying degreq of per¬ 
fection obtained in making the joint; the distribution 
of the pressure over the surface of the joint; •the 
difficulty of duplicating the joining pressure exactly. 
These and many other less obvious factors all make 
for inexact, and not readily duplicatable, results. 

No Standard Mechanical Strength Testing Method 

Again; many methods have been suggested in the 
literature for making the strength test, but there is as 
yet no generally accepted method which may be con¬ 
sidered as standard. Rudeloff" used red beech wood, 
185 mm. long, 125 mm. broad, 60 mm. thick, placed so 
that the glued surfaces crossed at right angles. They 
wore later torn apart. A. H. Gill" used maple blocks 
shaped like cement briquets, glued together endwise, and 
broken in cement-testing machines. He also made 
briquets of fullers earth, diatomaceous earth, quartz 
sand, and sawdust, but could not obtain consistent 
results. He then dipped strips of filter paper into glue 
solutions, and when dried broke them with the Mullen 
paper tester. His results by this method were more 
concordant. G. S. Hopp" molds glue into strips, allowf 
them to dry on tin or alum.inum nets, machines down to 
dimensions desired, and pulls apart in torsion machine. 
He obtains the stretch and tensile strength, which vary 
from the average 1 to 3 per cent. The Forest Service 


•For Parts 1, II. Ill and IV, see Chbm. A Msr. Bno^ voI. 23. 
Nos. 1, 8, 8 and 4. July 7. 14, 21 and 28.1920. pp. 5. 61,10.<and 164. 


««SO Mwth.JB%o-s voi. 41. (1910). p. 882. 
Soo. CAem. /nd., voL 87 (1919). p. 743A. 
Jnd. Sng. (7Aefii., voi. 7 (1916). p. 102. 
’•/Md., voi. 12 (1920). p. 366. 


of the United States Department of Agriculture has 
developed a strength test" which seemed somewhat more 
satisfactory than any of the others. Maple blocks are 
selected which have been carefully cured and are of 
uniform grain. These are 12 x 2} x 1 in. Thv^ are 
carefully resurfaced, heated to 40 deg. C. and joined. 
After subjection to a uniform pressure for 24 hr., and 
allowed to stiind seven days to dry out, these are sawed 
into blocks such that the area of the joint is exactly 
4 sq.in. These are then broken by shearing the two 
blocks of wood apart. By taking averages of several 
tests, the results obtained are reasonably concordant. 

Because of the unsatisfactory status of the strength 
test, and in onler to determine specifically the relation 
between other properties of glues, and their strength 
in service, this series of experiments was undertaken. 
We will consider: 

The Relation of Jell Strength to Shear Strength. 

The Relation of Jell Strength to Tepsile Strength. 

The Relation of Viscosity to Shear Strength. 

The Relation of Melting Point to Shear Strength. 

The Relation of Origin of Stock to Shear Strength. 

The Relation of Joining Pressure to Shear Strength. 

The Effect of Prolonged Heating Upon Shear 
Strength. 

The Relation of Jell Strength to Shear Strength 

The method used in this, and in all of the other 
experiments in this paper, with the exception of that 
section upon tensile strength, was that described as 
adopted by the Forest Products Laboratory at Madison, 
Wis. The greatest of care was used in selecting only 
uniformly grained blocks, in obtaining a perfectly plane 
joining surface, and making the joint under exactly 
uniform conditions. The glue was dissolved in varying 
amounts of water, heated to about 65 deg., and applied 
to the wood, which was heated to about 40 deg. G. Four 
test blocks, each with a glued area 2 in. square, were 
cut from each of the larger glued blocks, and these 
were placed in a special shearing machine, of the type 
used by the. Forest Products Laboratory, and pressure 
applied until they broke. The pressure reached anil 
the condition of the fracture were noted. 

In the first experiments the joints were pressed 
together in wooden clamps, care being used to produce 
as nearly equal pressures as possible on successive 
joints. The pressure obtained by these clamps was 
measured by a spring and defiectometer, and found to 
give a total of about 360 lb., or, as the area of the 
joint per clamp was about 13 sq.in., a pressure of about 
27 lb. per sq.in. was obtained. Dilutions were made 
of from one part of glue to one and a half of water 
in the lowest grades up to one of glue to five parts of 
water in the highest. This was done in an attempt to 

»Loc. cit. 
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determine the concentration at which the maximum 
strcnsrth was developed. The glues used consisted of 
the standard grades from the highest to the lowest of 
both hide and the bone products. This means that glues 
with a regular^variation in jell strength were used. 

An examination of the data furnished from this 
series of experiments will reveal that although there is 
in general a decrease in strength with decrease in grade, 
yet this is by no means consistent. Many low-grade 
glues have an apparently greater strength than a much 
higher grade product, and vice versa. But even this 
feature does not remain in the leastwise cor^stant at 
the slightly varying concentrations used. In fact, we 
must accept the conclusion that the results obtained 
arc erratic and altogether undependable. 


T tIU.R XUV. SHEAR STRENGTH OV STANDARD GLUES AT 
VARYING (X)NCENTKATIONS 
(Joined in dampfi) 


('tinc-cniration 

Hi 

H* 

H» 

il4 

Ih 

He 


! to 21. 


2,630 

2.780 

2.300 

1,260 

1,830 



2,240 

2,360 

2.990 

1,710 

1,620 

1,310 


1 to 2 !. 

2.320 

2.730 

1,880 

1,980 

2.000 

1,470 


1 to 3. , . . 

2,500 

2,040 

2,420 

1,720 

1,480 

1,340 


1 to 5. . . 

640 

1.120 

840 

740 

910 

470 


Avrrogc fxfopt 1 to 5. 

2,350 

2.440 

2.515 

1,925 

1.590 

1,485 


r*niirnntraiion 

Hi 

112 

H.. 

IL 

H;. 

Hi. 

n» 

Ijo 11. 







950 

1 to 1 ]. 






1,580 

710 

1 to 2. 


1,910 

1,700 

1,740 

1.4 io 

1,380 

410 

! toji. 

2.080 

2,030 

1.920 

2,120 

1,430 

1,460 

650 

to2|.. .. 

1.920 

1,180 

2.020 

760 

1,490 

1,560 


to 21. 

1.420 

1,560 

1.200 

1.500 

1,160 



1 to }. 

1,930 







1 to 5. 

700 

i.bio 

750 

’56J' 

'580 

300 

... 

.Avorogo fxrrpt 1 to 5 

1,835 

1.670 

1,710 

1.SI0 

1,370 

1,495 



It occurred to the writer that, although care was used 
to obtain equal pressures upon all joints, it might be 
that such inequalities as did exist in the pressure of 
joining might be sufficient to account for the incon¬ 
sistent results obtained. Experiments were therefore 
initiated which proved this to be the case. These will 
be described later. 

The above experiment was therefore repeated, in part, 
by placing each set of blocks, after joining, between 
parallel plates in a torsion machine, and applying a 
pressure uniformly of 200 11). to the sq.in. This pres- 


l'ABT.E XLV. SHEAR STRENGTH OF STANDARD GLI7ES, JOINED IN 
TORSION MACHINE 

Joining prmiurc, 200 lb. per st|.in. ('onrentmtion, 1 to 2| 


Hide Gluee Hi Ils Ha H 4 Hs Ha 

Avenge etrength per BQ.in . 2,940 2,840 2,390 2.6B5 2,185 1,980 

Per cent woexTbr^en. 100 75 IS 50 0 0 


Bone Gluee Bt Bi B| B 4 H» He Re 

Avengfi Btrength per Hq.in. 2,750 2,310 1.645 1,590 1,360 1,180 485 

Per erni wood broken. 25 0 0 0 0 0 0 


sure was selected from the consideration, described 
hereafter, that at that pressure slight variations in 
pressure will have only a slight effect upon the strength 
of the joint, and also that the stren^h developed at 
this pressure is nearly a maximum. Only one concen¬ 
tration was used, e.g., one part of glue to two and a 
half parts of water. 

The results were this time satisfactory in that in 
every case (except one) the strength of the joint varies 
directly as the grade, or jell strength. The cause of the 
one exception was at first not understood, but has since 
been satisfactorily accounted for, and will later be dis¬ 
cussed. The maximum strengths were not in every 
case measured, due to the fact that in the highest grade 


glues, the glue was stronger than the wood, but by 
noting the relative percentage of the several fractures 
which occurred in the wood instead of in the glued 
joint, our conclusions are relatively satisfactory, and 
entirely dependable. 

Other series were tested with the object of eliminat¬ 
ing any possible effect which the viscosity might have 
•upon the strength of the joint. Glues were selected 
which were of •uniform viscosity but of varying jell 
strength, and tested as before. The results so obtained 

TAIH.E XLVI. RELATION OF JELT. STRTCNGTH TO SHEAR 
STRENGTH 

Jciining prensurp, 200 lb. per t |.in. Gonopritration, I to 21 

JpII HtrcngAi . . Hi H 4 + H 4 - 

VisciKiity (f'Rpilliiry tubo). 50 50 50 

Avontge Btrength por sq.in. 2,670 2,300 1,850 

Per cent wood bmken. 65 8 0 

corroborate the data of the previous experiments, that 
the strength of a glue in service is a function of the 
jell strength, and this irrespective of the viscosity. 
Table XLVI will illustrate this point. 

The Relation ok Jell Strength to Tensile Strength 

It seemed desirable to obtain. If possible, a shearing 
in which the break would occur entirely vrithin the 
joint, and not in the wood. It seemed possible that if 
joints were made and sawed so that they might be 
pulled apart, the jaws of the torsion machine might hold 
the fibers of the wood so tightly that they could not 
slip before the glue at the joint gave way. Accord¬ 
ingly, blocks were joined and sawed into sections 6 
X 1 in. and the joint cut to an area of 4 sq.in. The 
standard glues were u.sed at a concentration of 1 to 21. 

TAHTfE XLVH. TENSILE STRENGTH OF STANDARD GLUES 
PresBOil in claiiipn. ConcnntfBtion, I to 2} 

Hide gliieN. Ill Ht IT] III Hi Hi 

A vemge strength per sq.in. 540 345 318 340 304 290 ... 

Per cent woc^ broken. 75 25 50 25 0 0 ... 


Bone gluoB. Bi B| Ba B 4 Bi Be Bf 

Average HfTength m sq.in. 435 390 385 295 230 210 130 

Per cent wixid broken... 25 30 0 0 0 0 0 

The desired effect was not, however, produced, as, 
on pulling apart, the fibers of the highest grade glues 
slipped through the jaws of the machine. This method 
di(], however, confirm the results obtained by the other 
method, and placed the prder of strength exactly as had 
been previously obtained. It is noticeable that the pull 
necessary to break the joint is small in comparison with 
the push necessary to shear the blocks apart by the 
other method. As this method had no advantages over 
the former one, and some disadvantages, it was not 
used in any further tests. 

The Relation op Viscosity to Shear Strength 

The actual significance of viscosity in the evaluation 
of a glue has been a point upon which there has been 
much diversity of opinion. . It is most commonly stated, 
however, that viscosity is a measure of the water-taking 
capacity of the glue, which means that a glue with high 
viscosity may be worked at a greater dilution, and there¬ 
fore at greater economy, than another one, similar in 
all respects, except of low viscosity. Indeed, A. H. Gill* 
came to the conclusion that '^tensile strength, jelly test 
and viscosity bear no relation to each other.” These 

■•Loc. c«. 
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conclusions were undoubtedly reached through an in¬ 
sufficiency of data, and failure to eliminate all but one 
variable in any given set of experiments. The author 
has shown that the strength of a glue is a function 
of the jell strength, and, in general, the viscosity 
varies as the jell strength, but a set of glues might easily 
be selected which would vary regularly in viscosity, but 
the curve of jell strength might be a zigzag. In this 
case the strength of the glues, beings influenced by jell 
strength, would probably also be irregular. 

Accordingly, groups of glues were selected which 



FIG. 22. KEI.JV.TION OP VISCOSITY TO JELL STH^NOTH. 
HIDE GLUES 

were throughout of the same jell strength, and dmded 
into sub-groups, representing varying viscosities. Joints 
were made with these in the manner already described. 
The concentration was one part of ^lue to two and one- 
half parts of water. They were uniformly subjected to 
a joining pressure of 200 lb. per sq.in. 


TABLE XTVIII. UKT.ATI()N OF VISCOSITY TO SHEAR STUENG'I II. 


Jell Btrensth. 

ViscoBiW (MacMichanI 140 d(*g. F.). 


IIs 

36 


Sirrajcth per eri. in. 2,640 

Pit rout wcxid brnkoii. 30 


H« H, 

28 24 

2,330 2,27S 

6 0 


The data show that in all cases the strength of the 
joint is greater with the high viscosity glues, and 
decreases regularly as the viscosity. 

The Relation of Melting Point to Shear Strength 

It has been demonstrated that the strength of a glue 
in service is a function both of the jell strength and of 
the viscosity. Were we to consider jell strength as the 
measure of strength, then, although probably three-* 
quarters of all glues would be correctly evaluated, yet 
the remaining quarter, due to an abnormally high or 
an abnormally low viscosity, would be either stronger 
or weaker than the grade they were assigned to rep¬ 
resent. And if we considered viscosity (as usually 
taken at 140 deg. F.) as the measure of strength, the 
same reasoning would assign an even greater propor¬ 
tion of glues to grades which were not indicative of 
their true strength value. 


The writer has shown previously"' that both the jell 
strength and the viscosity are functions of the melting 
point. He has also shown that if we take the viscosities 
at regularly decreasing temperatures the viscosity curve 
will gradually merge into the jell strength curve. It 
is, therefore, evident that there niuSt 5e a curve inter¬ 
mediate between that of the viscosity at 140 deg. F. 
and the jell strength which will represent more accu¬ 
rately than any other the exact relative value of all 
glues. This is obviously the melting point curve. It 
has also been shown that, since the viscosity curve and 
the jell strength curve merge into one another as the 
temperature is lowered or raised, a measurement of 
viscosity at low temperature serves admirably as a meas¬ 
ure of melting point. 

We are now, therefore, in a position to state with 
assurance that the strength of a glue is normally alwasra 
proportional to its melting point, and that the melting- 
point method of evaluation is inevitably superior in ac¬ 
curacy of grading, with strength in service as the cri¬ 
terion, to either a jell strength or viscosity (at 140 deg. 
F.) method. 

We find that this conclusion explains many points 
which were otherwise not understood. It has been 
noted that the order of strength in glues H, and H, 
was reversed from what we had expected. But a 
melting-point determination reveals that in this case 
H, is the higher, and should, therefore, be expected to 
have a greater strength. Apparent abnormalities in 
many other glues are similarly accounted for. 

In order to determine the exact nature of this 



FKS. 23. HEI.ATION OF VISCOSITY TO .JELL STRENGTH. 

, HONE GTJTES 

melting-point strength curve about 300 measurements 
were made on all grades of glues.” Measurements were 
made at temperatures of 140, 100 and 90 deg. F. A 
remarkably lengthened curve is obtained at 90 deg. F., 
of such a nature that there ie a difference in the reading 
of from 5 to 26 points between any two grades. This 
makes the precise allocation of any glue an easy matter, 
and not subject to improper grading due to trilling 

“See p. 64. 

“See p. 66 for details and method. 
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variations in technique. The curve at 90 deg. F., or 
about 32 deg. C., is therefore recommended as the moat 
suitable temperature for the melting-point determina¬ 
tion. At lower temperatures many glues would be 
difficult to handle, and their melting-point curve would 
doubtless have beei| drawn too close to their jell-strength 
curve to serve the end of obtaining the moat accurate 
evaluation. 


TABLE XLIX. AVERAGE VISCOSITV (MacMICIIAEL) OF 
AT.L GI.UES AT 140, 100 AND 90 DEG. F. 


Ill 

Hi 

111 

II4 

1U 

il« 

Ilf 

C'H|iillary 'riihe 
ViRcriHity 

140 cleg. F. 

53 

50 

49 

4ft 

47 

47 

44 

MarMiehnrI 
Vihrcmily 
MOcieg. V. 

36 

30 

23 

20 

20 

20 

14 

MiirMU-linel 

Vihr«>r*i!y 

100 di K F. 

60 

46 

44 

32 

29 

27 

21 

Mm'Mic-liuol 

ViM’iwitv 
90«!( g *1- 
100 

76 

58 

43 

38 

35 

27 

Bi 

49 

27 

47 

79 

Us 

47 

22 

38 

53 

Ui 

46 

19 

29 

38 

B4 

45 

14 

22 

26 

Hi 

44 

13 

21 

25 

Be 

44 

II 

17 

21 

Uf 

43 

ft 

12 

13 


A summary of the data is given in Table XLIX and 
the curves are shown in Figs. 22 and 23. 

The Relation of Origin op Stock to Shear Strength 

It seemed very desirable to know if the nature of 
the origin of the stock used in the manufacture of glue 
might affect the strength of the product in some way 
that might not be revealed by the custornary teats of 



FIG. 24. EFFECT OF JOINING PRESSURE UPON STRENGTH 

jell strength or viscosity. Accordingly, glues i^'ere 
selected as follows: Series C consisted of glues of 
uniform test and produced from similar stock. Series 
D consisted of glues of uniform test but each group 
made from different types of stock. Series E consisted 
of glues of varying test and obtained from similar 
stock. Tests were made in the usual manner, at a con¬ 
centration of one part of glue to two and a half parts 
of water, and joined at a pressure of 200 lb. per Bq.in. 

The results obtained do not reveal any variation in 
strength with the type of stock used which is not 


similarly revealed by the measurements of jell strength 
and viscosity. In series G the strength of the three 
sets are practically identical, as would be expected from 
their uniform test and similar origin. In series D 
the jell strength is nearly constant, but the nature of 
the stock varies, and the viscosity varies. The strength 
is found to vary as the viscosity. In series E the 



l-n: EFFECT OF HEATING A HIGH-GRADE GliUK IN 

SOLUTION UPON STRENGTH 

strength is found to vary as the jell strength and vis¬ 
cosity, which run parallel, regardless of the fact that 
the glues are derived from similar stock. So it seems 


TMfl.E Is. INFLUENCE OF ORIGIN OF STOCK UI>ON. STRENGTH 
Joinins prensure 200 Ib. per sq. in. Concciiiratiim I to 2} 

Si>rir8 C: Uniform similar stork: 

Jfll Mrriigth H]i Hi Hs 

ViMcoHily (rapillnry tulN* 140 dog. F.).... 51 51 51 

Stn»ngth perkq.in. . 2.260 2,325 2.280 

Scrim D: Uniform test; differimt sttH'k 

.loll strength. ... Hi 

Viscosity. ... 53 

Strength per sq.in ... 2.900 


"*52“ 

2.710 


Hr 

51 

2.440 


Series £; Varying test; similar stcN'k; 

•lell strength. 

Viseneity 


Viscneity 

Strength 


“•si 


per sq.in. 2.720 


'ii 

2.155 


Hi 

46 

1.690 


that a consideration of the jell strength and viscosity, 
or the melting point, will correctly establish the value 
of the product with reference to strength, regardless 
of the origin of the stock. 


The Relation of Joining Pressure to Shear 
Strength 

As soon as it became evident that slight variations 
in the pressure at which the blocks were joined produced 
a decided variation in the strength of the joint, eiqieri- 
Vients were started to establish exactly the relation 
which existed between the joining pressure and the 
strength of the joint. A medium-grade hide glue and 
a medium-grade bone glue were used. They were 
made up to a concentration of one part of glue to two 
and a half parts of water, and on joining subjected to 
pressures of from 10 to 1,400 lb. per Bq.iu. This was 
accomplished by pressing between the parallel plates of 
a torsion machine. 
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The data obtained, when plotted, reveal curves which 
show the strength to increase very rapidly with increase 
in joining pressure up to about 200 lb. per sq.in. Beyond 
this point the strength continues to increase gradually 
up to 1,000 lb. per sq.in. The hide glue had here 
obtained nearly the strength of the wood. On increasing 
the joining pressure of the bone glue beyond this point 
no further strength was developed, but it remained 
constant to 1,400 lb. per sq.in. It ia at once evident 
that if maximum strength is desired a high pressure 
should be used—certainly not less than 200 lb. to the 
sq.in. And not less important it should be pointed out 
that a low-grade glue at a high pressure may be made 
to do the work and produce joints of as great strength 
as a high-grade product at a low pressure. * 


TABI-K I.I. KKKI'XT OF JOININC; l>KFSSFHI': TPON STBKNCTII. 


.Tnininfc 
Tremiirr, 
(tiue H& 
<jilue 


CoiirTiitration, I to 2 \, 

10 25 50 100 150 200 300 500 700 1,000 1,400 

l.9(»5 2.080 2,160 2.520 2.615 2.660 2.700 2,785 2.860 3.030 

885 ... 1.255 1,435 . 1,675 .. . 1,845 1,845 


A .summary of the data is given in Table LI, and the 
curves are shown in Fig. 24. 

The Effect of Prolonged Heating Upon Shear 
Strength 

Some joiners are in the habit of buying the highest 
grades of glue and heating them in solution for some 
time before using. This process is known to lower the 
viscosity and the jell strength, but it results in increased 
tackiness and the joiners who practice this method 
claim they can produce stronger joints than by any 
"other procedure. In order to ascertain if heating could 
actually produce a stronger product, in spite of its 
apparent contradiction to theory, the highest grade glue 
was subjected to heating at about 80 deg. C. for ^periods 
of 2, 4, 8 and 12 hr. The concentration was one p^rt 
of glue to two and a half parts of water. The joining 
pressure was 200 lb. per sq.in. 

The data show the strength of the glue to decrease 
regularly as the period of heating^ and when plotted 
show nearly a straight line. This conclusion agrees 
with results obtained by Linder and Frost," who find 
that a heating at 150 deg. F. for 20 hr. produces a 
loss in strength of 30 to 45 per cent. Our data show 
that in 2 hr. the strength has dropped from H, to the 
equivalent of H,_; in 4 hr. to H,; in 8 hr. to II,; and 
in 12 hr. to H,. This experiment affords conclusive 
proof that the heating of a glue produces a distinct 
and very appreciable loss in strength, and that this 
loss in streni^h is proportional to the period of heating. 

table LII. effect of heating upon strength, glue Hi 

Temperature. 80 deg. C. Joining prepeure, 200 Ih. per sq. in. Cone.. I to 2^ 

Houn heated. 0 2 4 8 12 

ViwxMiW (MaoMichael 140 deg. F.) 220 105 68 54 50 

Streng^pereq.in. 2.940 2.785 2.515 2.145* 1.965 


The averages are given in Table LII and the curve is 
shown in Fig. 25. 

Summary of Results 

The following conclusions may be drawn from the 
several experiments described in this paper: 

The strength of a glue in service is a function of the 
jell strength. 

■J9ng. K9W9, vol. 72 (1916). p. 178. 


The strength of a glue is a function of the viscosity. 

The strength of a glue is directly proportional to the 
melting point. 

The melting-point method for evaluation of glues by 
the process described is recommended as yielding a true 
index of actual strength in service. 

Variations in the origin and tyfw of stock used in 
the manufacture of glue produces no variations in the 
strength of the product which are not made manifest 
by jell strength, vi.scosity, or melting-point determina¬ 
tions. 

The •strength of a glued joint varies directly as the 
joining pre.ssure applied, up to about 1,000 lb. per 
sfi.in. Below 200 lb. to the sq.in. the variation is large. 
Above that the variation is small. 

The strength of a glue decreases regularly as the 
period of heating in .solution. 

The method of testing the strength of glued j'^ints as 
developed by the Forest Products Ijaboratory at 
Madison, Wis., is recommended to scientific workers as 
one which, with careful technique, will give satisfac¬ 
tory re.su1ts. 
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New Jelly Product From Grape Juice Waste 

Aa a result of the increased use of grape juice partic¬ 
ularly since prohibition went into force, a new product 
has been developed from the waste material left after 
the expulsion of grape juice. This waste product, called 
pomace, is composed of the skins and pulp and can be 
made into a fine jelly. 

The United States Department of Agriculture, in 
co-operation with the large grape juice producers in the 
state of New York, have made experiments with this 
material, which show that a jelly comparable in coat 
with apple jelly can be made. In addition the seeds may 
easily be separated and an edible oil made from them. 
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Legal Notes 


By Welijngton Gustin 

EsiablishinR: the*Market Value of a Product—^The 
Damages to a Purchaser for Resale 

Jijdt^nient for George O. Seward againat the Pennsyl¬ 
vania Salt Manufacturing Co. has been reversed by the 
Supreme Court of Pennsylvania and a new trial 
awarded. The suit was one for damages for an alleged 
breach of contract in the purchase of hydrate alumina. 
The salt company is located at Natrona, Pa., and Seward 
is a metallurgical engineer of New York. The latter 
sought to purchase the chemical product for use during 
191G, and the company offered to furnish him 100 tons 
a month from March to December, inclusive, 1916, at 
4c. per lb. f.o.b. Natrona, net cash, offer open until 
November, 1915. On Nov. 11, 1915, Seward wrote the 
company accepting the offer of 100 tons monthly. 

The company reciuosted the name of the buyer so 
that contracts might be written up, etc. Seward did 
not reply to this request, and on Jan. 22, 1916, the com¬ 
pany again wrote that as it had heard nothing from 
him since its request, it as.sumed his plans had not 
developed as anticipated and therefore the matter was 
considered a “dead” issue, but Seward replied that the 
matter was not a “dead” issue and that*he would send 
shipping instructions before March 1, for the 100 tons 
to be delivered to him during March. 

Company Refuses to Deliver 

The shipping instructions were given, but the com¬ 
pany refused to deliver the specified hydrate alumina or 
any part thereof and set up as a defense that the offer 
to sell was made upon the faith of an express parol 
' agreement that Seward was to organize a new company 
for the manufacture of aluminum by which all of the 
chemical products should be used and none resold, and 
that otherwise the offer would not have been made. 

It was admitted that no new company was organized 
nor was the product required in Seward’s business. 
Correspondence between the parties referred to com¬ 
panies in which he was interested and to a proposed new 
company. But this constituted no agreement as alleged 
by the salt company. To establish that parol evidence 
was introduced and largely relied upon. The jury found 
for Seward and the court awarded him $34,500.' 

Difficult to Assess Damages 

Upon the appeal the important question was that of 
damages. The Supreme Court stated several important 
rules that should be here repeated. The general rule is 
that in an action for failure to deliver goods according 
to sales contract the measure of damages is the dif¬ 
ference between the contract price and the market value 
at the time and place of delivery, with interest [2* 
Sedgwick on Damages (9th Ed.) par. 734]; and 
plaintiff may recover such damages without having 
supplied his wants elsewhere. The trial judge so 
instructed the jury, but the diflUculty in this case was 
the lack of evidence of market value. The only proof 
as to that was the amount for which Seward contracted 
to resell 25 tons of the March delivery, and the price at 
which the company supplied its other customers during 
the months in question. Those sales were individual 


transactions in small amounts and not made in the* 
open market, and not sufficient to establish the market 
value, especially of such quantities, said the court. 

Hydrate alumina is manufactured at other chemical 
works, but there was no evidence as to price for which 
it there sold, or as to its general selling price in oi^n* 
market. It may not at all times be possible to establish 
a general selling price, and in such cases actual market 
value may be shov/n by proof of facts and circumstances- 
fixing to a reasonable degree of certainty the amount 
the product w^ould bring if offered at ordinary sale. 

No Market Value for Hydrate Alumina 

Again, where a product is not obtainable in the open- 
market a plaintiff could recover his actual damages by 
proving such damages through showing that he required* 
the products in his business, that he procured them else¬ 
where, or made them, at a cost greater than the con¬ 
tract price. In this case Seward proved no such actual 
damages). In his behalf it might be urged that he could' 
have resold the hydrate alumina at a profit. But, said’ 
the court, how can it be determined that an article 
without market value can be resold at a profit? The 
chances thereof are too speculative to form the basis of 
a recovery. (106 Pa., 237.) Moreover, the anticipated* 
profits on a resale are not recoverable unless in con¬ 
templation of the parties when the original contract 
was made, and here they were not. (26 L.R.A., N.S.,. 
1,191.) 

Therefore, unless the proof shows the subject of the 
contract had a market value, and that greater than the- 
contract price at the time of delivery, so as to bring the 
case within the general rule above stated, the buyer- 
can recover only nominal damages. 

The judgment against the salt company was reversed 
because, the lower court erred in treating the evidence- 
as sufficient to justify a finding of market value, which, 
it'was not. 

Debtor’s Check Not Payment Until Check Is Paid 
Payment by check was the subject of a recent decision* 
where plaintiff had sued for the agreed value of goods 
sold defendant. On appeal the Supreme Court said 
that a cheqk of the debtor in liquidation of his own* 
debt is not payment until paid, unless in some very 
special case such check was taken in absolute extin¬ 
guishment of the debt—^which case can hardly be sup¬ 
posed. 

The acceptance of buyer's check by sellers did not 
constitute payment, where no payment had been made 
on check, and this is true although the sellers had 
previously accepted buyer’s checks as payment wheni 
checks were paid; the only inference, if any, from 
such practice being that tender of check would prevent 
the sellers from asserting a default by reason of non¬ 
payment or non-tender. 

If for any reason the seller failed to deposit the 
buyer’s check, such buyer is bound to keep his tender 
of payment good, and when sued to pay the money 
into court. Further, the court said, the mere fact 
that the sellers of goods, under agreement giving the 
buyer a right to certain discount upon payment within 
a certain time, permitted the buyer to deduct the dis¬ 
count on two or three occasions when payment was not 
made within the time of the credit did not give the 
buyer a right to such deduction in all subsequent trans¬ 
actions. 
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Molybdite: Its Occurrence, Detection and Determination in 
Partly Oxidized Molybdenite Ores 


A Review on the Composition of Molybdite Ore, Its Occurrence and Concentratioi^—Chemical Test 
for Molybdite in the Presence of Molybdenite — Outline of Methods for 
Qualitative and Quantitative Analysis 

By J. P. BONARDI* 


T here are several oxidized molybdenum minerals 
found in the United States/ but none are of com¬ 
mercial importance at the present time except 
molybdite (Fe, 03 . 3 MoOa. 7 iH, 0 ), which commonly oc- 
•curs with molybdenite as an alteration product and the 
recovery of which is diffioult by the flotation process of 
ere dressing in use for the sulphide mineral. Oil flota¬ 
tion has proved so successful, especially on low-grade 
disseminated molybdenite (MoS,) ores assaying below 
0.5 per cent Mo, that it is being used almost exclusively 
for making high-grade concentrates. Molybdenum in 
the form of the oxide is unrecoverable by ^e ordinary 
flotation processes adopted for the recovery of the sul¬ 
phide mineral; consequently, it tends to go to waste 
along with the tailings. The seriousness of this loss 
can be judged when it is known that one of the largest 
molybdenite orebodies in this country, situated at Cli¬ 
max, Col., carries from 10 to 20 per cent of the molyb¬ 
denum content in the form of the above-mentioned oxide 
mineral. 

It is said that the flotation mill at Climax for treat¬ 
ing the crude ore has at present a capacity of 1,000 
tons a day; and at this rate of production th^ ore re¬ 
serves already developed in this ore deposit alone insure 
steady operation for more than thirty years. The im¬ 
portance, then, of recovering the molybdite mineral 
should not be overlooked or underestimated. The appli¬ 
cation of sodium sulphide (Na.S) to a flotation charge 
under the proper conditions has resulted in recovering 
a considerable part of the oxide mineral. One of the 
chief difficulties in a sulphidizing treatment is the fact 
that melybdic oxide is readily soluble in an alkaline 
solution, so that the sulphidizing treatment must be 
carried out in as near a neutral solution as is possible. 
Molybdenum can, however, be recovered from an alka¬ 
line solution by adding CaCl^ until causticity has been 
neutralized, followed by vigorous boiling.’ The deter¬ 
mination, then, of the oxide mineral becomes an impor¬ 
tant factor in metallurgical calculations, especially so if 
the relative floatability of each mineral is desired. A 
search through the literature revealed the fact that no 
methods were given for the determination of molybdite 
in molybdenum minerals. 

Besides the large known deposit at Climax, it is com¬ 
monly the case to find that oxidation of the molybdenite^ 
on the outcrops of such veins ha:9 /'^suited in the forma¬ 
tion of considerable molybdite. Usually it disappears 
entirely at depth, excepting the case at Climax, where 
it occurs practically throughout the orebody at present 

* Published with the permlMlon of the Director of tlie V, S. 
Bureau of Mines. 

^Described by Horton, F. W., ‘‘Molybdenum: Its Ores and 
Their Concentration,'* Bu. of Mines Bull. Ill (1916). 

■Bonardi. J. P., "Metallurgy of Wulfenite," Chbii. Jb Met. Sno., 
i^oL 21, 1919, pp. 864-369. 


a. 


blocked out. The oxidation is still prominent down to 
350 ft. below the surface." 

Horton,* in speaking of molybdite, states: 

**Molybdite is a hydrous ferric molybdate (Pe^O,. 
3 M 0 O 3 . 7 AHP) and theoretically contains 39.63 per cent 
of molybdenum. . . It is an alteration of 

molybdic acid (liberated by the oxidation of the 
molybdenite) and limonite. The formation of the limo- 
nite in many cases may have resulted from the weather¬ 
ing of pyrite which is commonly associated with the 
molybdenite, simultaneously with or previous to the 
weathering of the molybdenite. 

“For many years the erroneous idea has existed that 
molybdite agrees in composition with the artificial 
molybdic trioxide obtained by oxidizing molybdenite. 
The present textbooks on mineralogy almost universally 
persist in thi% error, giving the composition of molyb¬ 
dite as MoO^, and stating that the pure mineral con¬ 
tains 66.7 per cent of molybdenum. That such is not the 
case was first called to the author's attention by chemical 
te.sts of a sample of molybdite which from microscopic 
examination seemed to be practically pure. The pres¬ 
ence of a large percentage of iron was determined, and 
the same results obtained from teats on other samples 
of molybdite from different localities led the authc - 
believe that the iron was an essential part of the mineral. 
Schaller" had not only proved the presence of combined 
iron in molybdite but had definitely established its 
composition as Fe, 03 . 3 Mo 03 . 7 JH 30 .” 

Tests for Molybdite 

Regarding tests for molybdite, Schaller" writes: 

“On heating the mineral in a closed tube abundant 
water is easily given off and the mineral assumes a dark- 
olive color. On further heating it again becomes lighter 
in color. On heating the mineral in a crucible the color 
changes are very marked. At first the yellow mineral 
darkens and becomes a dark gray, then it becomes a 
light yellow, and on ^further heating changes to a deep 
orange color. If the mineral now be allowed to cool, the 
orange changes to yellow and back to orange again on 
reheating. If the dark-colored material be allowed to 
cook it retains its dark gray color and on reheating 
passes through yellow to the orange. On heating for 
some time at a higher temperature, the mineral, on 
cooling, becomes a permanent bright green. By further 
heating all the molybdenum is volatilized and the dark- 
red ferric oxide remains. The mineral is readily soluble 


^Haley, D. F., "Molybdenite Operations at Cllmaz, Col.." Bull. 
.V.I.M.R, August, 1918, p. 1183. 

^Horton, F. W., '‘Molybdenum: Its Ores and Tholr Concentra¬ 
tion," Bureau of Mines Bull. Ill (1916). 


"Schaller, W T., '‘Mlnoraloglrnl Notes—Ser. 1." U. .S. Oeol. 
Survey Bull. 490, 1911, pp. 84-93: also 'Am. j. HvL, 4, *23, 1906. 
p. 297. 
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in hydrochloric ac.id and is decomposed by ammonia. 
After awhile^ all the molybdenum goes into solution, 
leaving the insoluble ferric hydroxide.” 

Qualitative and Quantitative Tests for Molybdite 

IN the Presence of Molybdenite 
» •- 

The following chemical test for molybdite in presence 
of molybdenite has teen tried out in the laboratory of 
the Golden Station of the U. S. Bureau of Mines, and 
has proved reliable for detecting molybdenum down to 
0.01 per cent molybdenum on the basis of a 1-g. sample. 
A complete solution away from the sulphide mineral 
can be effectively made by one of the three follewing 
reagents: A 10 per cent solution of hydrochloric acid, 
a 10 per cent solution of ammonium hydroxide, or by a 
5 to 10 per cent solution of sodium carbonate. The ore 
is ground fine, placed in an Erlenmoyer flask. 200 c.c. 
of water added and Ihen enough of one of the above 
reagents to make a 10 per cent solution. This is then 
i)oiled for thirty minutes, filtered and washed. Before 
filtering the HCl solution it is made first arnnioniacal to 
precipitate out the bulk of the iron. Any of these three 
methods of solution will completely dissolve the oxide 
of molybdenum in a boiling solution without affecting 
the sulphide to the least extent. This has been thor¬ 
oughly tried out and has always given reliable results. 
Pure molybdenite was given the same treatment, but 
none was found in solution in any (»f the three cases. 

The filtered solution of any one of the above filtrates 
is then tested for molybdenum by the thiocyanate lest 
as follows: The filtrate if alkaline is acidified with IICl 
and some added to oxidize any reduced iron or 

'molybdenum that might have passed through into the 
filtrate. This is boiled to drive off most of the excess 
11,0, and is then made ammoniacal. If any iron hydrox¬ 
ide separates out, filter and wash. To the filtrate, which 
is now free from iron, aluminum and silica, make acid 
with HCl, add some ammonium or potassium thiocyan¬ 
ate and immediately follow by zinc. If any molybdenum 
is present, a bright cherry-red color will develop which 
will disappear only on standing for a prolonged period, 
depending upon the amount of molybdenum present in 
the solution to be reduced. If hydrogen peroxide is 
added to the solution after the cherry-red color has 
developed, the color disappears, but will return as soon 
as the peroxide has been reduced. This color reaction 
with thiocyanate is very definite and certain, but if the 
mistake is made by adding the zinc first, which reduces 
the molybdenum, and then later followed by the thio¬ 
cyanate, scarcely any color will be developed. When only 
traces or small amounts of molybdenum are present, a 
concentration of the chcTry-rod color can be obtained if 
the solution is shaken with a small volume of ether, w^hen 
any color in the liquid will be extracted by the ether 
and intensified as a golden brown in the ether rings that 
form at the top of the liquid on standing. The thiocyan¬ 
ate color produced when iron is present in solution soon 
changes colorless, by the addition of zinc, usually before 
the cherry-red color of the molybdenum starts to develop." 

Weigh 6 to 10 grama of the finely pulverized molyb¬ 
denite ore into a 400 c.c. Erlenmeyer flask. Add 200 c.c. 
water and then one of the following: 20 c.c. strong 


“Treadwoll, h\ P., uinl Hnll, W. T., Analytlrul Choinlatry. vol. 
r. 1912, pp. 137-138. 

Kedrady, 10„ “Dcleclicni of Molybdt'iium,'' Chem. Ahs., vol, 7. 
1918, p. 39 40. 

Prescott. A. II., and Jolin.son, O. O., Qualitativo. Chemistry, 
1912, p. 97. 

Horton. F. W., citation 1, p. 40. 


ammonia, 20 c.c. concentrated HCl, or 15 g. Na,CO, and 
boil vigorously for 80 min.. Wash the sides of the flask 
down with water, filter and wash. To the filtrate, if 
alkaline digestion was made, add HCl to acid, followed 
by a few c.c. of hydrogen peroxide and boil. ' Hydrogen 
peroxide is also added to the HCl filtrate; this, oxidizes 
the iron which might have been carried in solution in a 
reduced condition. Next, add ammonia in excess and 
heUt. If any precipitate settles out-consisting of iron, 
alumina and silica-*^filter and wash. If large in amount, 
dissolve in HCl and reprecipitate, wash and filter. The 
molybdenum now' in the form of soluble molybdate 
should have a volume of approximately 350 c.c. Make 
the .solution acid with IICl, using methyl orange as an 
indicator, pdding about 5 c.c. excess of acid. Add 6 to 
10 g. ammonium acetate -enough to decompose the free 
mineral acid—^and 2 to 6 c.c. of acetic acid. The solu¬ 
tion is next heated to boiling and precipitation of the 
molybdenum is now made in the hot solution by titrat¬ 
ing the molybdenum content in the solution with a lead 
iicctate solution fabout 18 g. crystallized lead acetate 
per liter) added slowly from a burette until a test drop 
taken from the solution gives no color change with a 
drop of freshly made tannic acid solution (about 0.10 g. 
dissolved in 20 c.c. of water) used as an outside indi¬ 
cator. The disappearance of the brown color indicates 
when all the molybdenum has been removed from solu¬ 
tion by precipitation. Next add 2 or 3 c.c. excess of the 
lead acetate solution and place the beaker back on the 
hot-plale and keep at or near the boiling point until the 
precipitate has crystallized and settled. 

When settled, filter hot and wash well with hoi water; 
if precipitate is bulky, wa.sh with a 2 to 3 per cent 
solution of ammonium acetate. The washed filter is 
placed in a fireclay annealing cup and ignited at a 
dull red heat. After complete ignition of the paper, 
cool and *weigh directly. The weight of the PbMoO, 
times 0.2G15 gives the weight of the molybdenum in the 
pi*ecipitate, from which the percentage can be calculated. 

The size of the sample taken for an analysis should be 
chosen if possible as not containing over 0.15 g. molyb¬ 
denum (equivalent to 0.25 g. MoS.,), since above this 
amount the precipitated lead molybdate will be toe bulky 
to handle to the best advantage. Hydrogen peroxide can 
not he addeil yi the digestion of the sample along with 
the alkali or acid, since in combination wilb these 
reagents a chemical action will take place on the sul¬ 
phide mineral, molybdenite, and render it appreciably 
soluble. A large excess of Jead acetate should be avoided. 

The following results are typical of an analysis car¬ 
ried out as outlined, showing the comparison of rc.sults 
as obtained by the three methods on the same sample of 
partly oxodized molybdenite ore containing a total of 5.2 
]>cr cent niolybdenuni, the molybdenum content being 
distributed in approximately the ratio of 1:1 between 
molybdite and molybdenite mineral. 


\\ t. of Saiiiplr, 
OraiiiB 

« I 

5 


Tri'nlnioiit- Jllr. of W’t. Ter (Viit 

Boiliiis rbMo()4 Mo 

ZOUf.f. fl.o )- 10 g. No,r:o., 0.4820 2.52 

200 r.f. 11,0 I- 25 c.c. ll(U 0.4770 2.49 

200 (-.<•. 11,0 + 30 n.r. NIT4OH 0.4800 2.51 


The writer wishes to acknowledge the assistance ren¬ 
dered by Max Shapiro in conducting a series of analyses 
and to Dr. S. C. Lind, superintendent of the Golden sta¬ 
tion, who has n^de many valuable suggestions. 

Three samples of pure molybdenite; on the same treat¬ 
ments, gave no test for molybdenum in the filtrates. 

Golden, Col. 
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Resistance of Silk and Linen Fabrics to Weather 
Conditions and Ultraviolet Rays. —To determine the 
influence of changes in weather condilSona and of ultra¬ 
violet rays on silk and linen fabrics, LfiO ViGNON has 
conducted a series of experiments, the results of which 
he presented before the French Academy of Sciences 
(Cowpte Rendvs, May 31, 1920, pp. 1,322-1,324). 

The influence of changes in weather has beta studied 
by submitting hands of silk and linen fabric (0.2 m. x 
0.05 m.) during June and July, to these conditions: 

(a) Sunlight. Bands stretched on wooden frames 
covered with window glass were exposed vertically to 
the sun’s rays in a dry place from 10 a.m. to 4 p.m. for 
45 consecutive days. 

(b) Dry Heat. Bands dried for 20 min. at 100 
deg. C. were quickly placed in a bottle containing diy 
calcium chloride and closed hermetically. The bottU; 
was then kept heated in a drying stove to 60-05 deg. C. 
for 3 hr. per day toy 15 consecutive days; during the 
remainder of each dav the bottle was kept at atmos¬ 
pheric temperature and not submitted to the sun. 

(c) Wet Heat. The lest was similar to that for 
dry heat but instead of calcium chloride, the bottle con¬ 
tained a few c.c. of water. 

(d) Moisture and Sunlight. Bands placed in a large 
bottle containing a little water were expo.sed to the 
sun from 12 noon to 6 p.m. for 45 consecutive days. 

(e) Moisture and Diffused Light. The bottle contain¬ 
ing the bands as in the previous test was kept in a closed 
place out of the sun for 45 consecutive days. • 

The results obtained are tabulated in Tables I and 11. 
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The influence of ultraviolet rays has been studied 
with 0.17 xn. x 0.05 m. bands placed at a distance of 
0.1 m. from a Heraeus lamp. To eliminate the action 
of the ozone which is formed around the lamp the tests 
were performed near an open window to have an atmos¬ 
phere with small quantities of ozone. The temperature 


of the band was around 25 deg. C. The results obtained 
are given in Table III. 
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The conclusions arrived at are that f.nbrics of animal 
origin tsilk) are more resistant than those of vegetable 
origin (linen) to the influences of weather and ultra¬ 
violet rays. This can be explained by the fact that 
albuminoid molecules resist hydrolysis better than the 
cellulose molecules. 

Elutriation Tests of American Kaolins.—The May, 
1920, issue of the Jrnfrmil of the American Ceramic 
Society prints an original paper by H. G. SCHITRECIIT 
of the* Rureau of Mines on this important subject. 

The classification of clays according to grain size 
is important because many physical pro^ierties are to 
a limited degree functions of the size of grain. A 
more complctt^ knowledge of the fineness of grain of 
our domestic kaolins would be valuable in determining 
American sub.stitutes for foreign clays. The paper 
contains a complete yecord of the tests with tables. 
(>hemical analyses, microscopic examination, sieve an¬ 
alyses, and elutriation or washing analyses were all 
carried out, and determinations were made as to rela¬ 
tion bctwwn velocity of flow and diameter of particles. 
Tap water was compared with distilled water in th^ 
elutriation tests. The writer sums up the results of 
his extensive work as follows: 

The elutriation of kaolins should he carried on with 
ilistill(»d winter instead of tap water, as the soluble salts 
in tap xvater cause the clay particles to coagulate and 
settle as larger grains. 

The residue in each can .should be thoroughly stirred 
each day t(/ over(;onie the error due to .settling of fine 
particles on the .sides of the cone. This may be done 
l)y stopping the water tlow and gently blowing air 
throujrh the stem of the thistle lubes. Each sample 
should be elutriated for at least three days to insure 
a complete separation nr until the overflow from the 
last can is clear. 

Hesults check more closely when the re.^idue.** are 
stirred at intervals and when distilled water is used 
in place of tap water. 

'file clays should be detlocculatcd and fed into the 
elutriator drop by drop, and during this period the 
velocity of the flow should remain about one-third below 
maximum. 

It was found that the Georgia, South Carolina and 
Pennsylvania kaolins tested in this investigation con¬ 
tain a high per cent of clay-like substance below 
0.010 mm., comparing favorably with the English china 
clay in this respect. 

The North Carolina^. kaolins ^tested showed a com¬ 
paratively low per cent 6t fine or clay-like substance. 
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English ball clay contains an extremely high per cent 
of fine material, 98.56 per cent being carried away by 
a flow of 0.0197 mm. per sec. Only 40.76 per cent 
of English kaolin was carried off by this velocity. It 
is evident that the greater plasticity and bonding 
strength of ball* clays, as compared to kaolins, is due 
largely to their finer grains. 

The observed diimieters of the particles, as separated 
with distilled water, correspond reasonably closely to the 
calculated results obtained by using Schone’s empirical 
formula. 

Properties and Uses of Lime.—General Information 
of interest to chemists and chemical engineers fin the 
properties and uses of lime will be found in the second 
edition of Bureau of Standards Circular 30. 

Lime is made by heating limestone under certain con¬ 
ditions, whereby it is decomposed into an escaping gas, 
carbon dioxide, and a non-volatile residue, lime or quick- 
limd. This lime, when treated with water, hydrates, or 
slakea. If water is used in great excess, a paste results; 
but if the amount is properly regulated, the hydration 
yields a dry powder, which is called hydrated lime. Since 
natural limestones contain more or less magnesia, iron, 
silica, etc., the quality of the lime will depend to some 
extent upon the nature and amount of these foreign 
materials. It will also depend upon the way in which 
the stone is burned. 

As a material for building construction, hydrated lime 
is better adapted than quicklime because it eliminates 
the labor usually reciuired to do the slaking. It is used 
very largely as a brick mortar, as an ingffedient in con¬ 
crete, and in the scratch and brown coats of plaster. 
A particular grade of hydrated lime, noted for its 
plasticity, is sold as finishing lime and is used for the 
white coat of plaster. 

Limestone, quicklime, and hydrated lime are used to 
a large extent as chemical reagents in the manufacture 
of other materials. In some of these industries the 
quality of the lime is of minor importance. In others, 
the use of only one of the three forms of lime is satis¬ 
factory, and the quantity and kind of impurity which the 
lime may contain is definitely specified. 

Eighteen of the most important chemical industries 
that use lime are enumerated. Brief descriptions of 
these industries are given, showing why and how they 
use lime, and the quality of lime which they require. 

A list of the tests of lime which are usually made 
includes chemical analysis, rate of hydration, plasticity, 
sand carrying capacity, time of set, compressive 
strength, proportion of waste, and fineness. 

Inks.—The Bureau of Standards has recently issued 
Circular 95, giving general information on the subject 
of inks. The composition and manufacture are dis¬ 
cussed only briefly, but the methods of testing which are 
in use at the Bureau of Standards are given in suffi¬ 
cient detail to enable any chemist to use them. After 
a brief introduction on the history of ink, there .are 
discussions of writing and copying inks, ink tablets and 
powders, marking, canceling, stamping, duplicating and 
sympathetic inks. The methods used for the laboratory 
examination of all but the last of these kinds of ink 
are next taken up. Under the analysis of writing inks, 
for instance, are the following headings: Total solids, 
ash, iron, sulphuric anhydride, tannin, dye, chromium, 
penetration, fluidity, keeping quality and resistance to 
light and reagents. For the other kinds of ink there 
is not such a variety of testa necessairy. The circular 
closes with a short bibliography. 



Recent ChemiGal 
oMdalhii^^Gal Ibtents 


Complete speclScatlons of any United States patent may be 
obtHlnecl by remitting 10c. to the Commissioner of l*atents. Wash¬ 
ington, P. C. 

ir 

Removal of Sodium Sulphate From Solutions.— 
Sodium sulphate may be removed from solutions which 
arc saturated or nearly saturated in respect to this salt 
by treating with a quantity of calcium sulphate sufficient 
to form the double salt CaS 04 ,Na,SO, commonly known 
as glauberite. The double salt is removed by filtration 
and digested with sufficient water to break it up into 
a mixture of solid CaSO, and a solution of Na,SO,. 
(1,343,443; F. A. Freeth, of Sandiway, and H. E. 
CocKSEDGE, of London, England; June 15, 1920.) 

Chrome Alum.—Ferrochrome when ground to a fine 
powder dissolves in sulphuric acid, the solution being 
complete in two to three days when working on a manu¬ 
facturing scale. The presence of lead accelerates the 
solution of the ferrochrome. The resulting solution 
IS treated with potassium chloride or sulphate and the 
chrome alum crystallized out. Prior to the addition 
of the potassium salt, the iron content of the solution 
may be reduced about one-half by crystallizing out fer¬ 
rous sulphate. (1,343,725; Gustaf H. Hultman, of 
Stockholm, Sweden; June 15, 1920.) 

Manganese Dioxide Depolarizer.—^When manganese 
carbonate (prepared by the interaction of solutions of 
manganese sulphate and sodium carbonate) is subjected 
to an oxidizing roast at 325 to 425 deg. G., manganese 
dioxide is formed according to the equation: 

2MnCO, + 0, = 2MnO. + 2CO, 

This reaction is accelerated by the presence of chlo- 
ride.s or chlorine containing materials in the roast. Thus 
the addition of i to 8 per cent sodium chloride greatly 
decreases the time a,nd temperature required for roast¬ 
ing. (1,348,390; Harold C. Chapin, of Cleveland, Ohio, 
assignor to National Carbon Co.; June 15, 1920.) 

Ammonium Perchlorate From Sodium Perchlorate 
and Ammonium Sulphate.—^A nucleus solution is pre¬ 
pared at 100 deg. C. to contain 12.2 per cent ammonium 
perchlorate, 6 per cent sodium perchlorate and 16.6 per 
cent sodium sulphate. To this solution is then added 
the proper amounts of sodium perchlorate and am¬ 
monium sulphate, to produce a solution containing 82.6 
per cent ammonium perchlorate, 6.6 per cent sodium 
perchlorate and 12 per cent sodium sulphate, and the 
anhydrous sodium sulphate which separates at this tem¬ 
perature is removed. The filtrate is diluted with a 
quantity of water so that, when cooled to 20 deg. C., 
the resulting solution will contain 11.7 per cent am- 
vnonium perchlorate, 6.8 per cent sodium perchlorate and 
14.9 per cent sodium sulphate. The solution is then 
cooled to the above-mentioned temperature and the pure 
ammonium perchlorate removed. The mother liquid 
from the ammonium perchlorate is concentrated by 
evaporation until it has the same concentration of dis¬ 
solved salts as the original nudeuQ solution. (1,842,966; 
Guy C. Given, Howard S. McQuaid and Balpr A. Long 
of Tamaqua, Pa., assignors to Atlas Powder Co.; Juijie; 
8, 1920.) . f 
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RemoTal of Nickel From Zinc Sulphate SolutlouB.— 
H. L. SuLMAN and Samuel Field, of London, England, 
first remove by usual methods such metals electro*nega- 
tive to zinc as iron, arsenic, antimony, copper and cad¬ 
mium; this solution freed from these meMs is treated 
with finely divided zinc dust at a temperature of 80 to 
100 deg. C. The nickel remaining in solution after this 
treatment is less than one part per million. (1,341,601; 
assigned to the Metals Extraction Cdrp., Ltd.;,May 26, 
1920.) 

British Patents 

Completfi speclAcatlons of any British patent may be obtained 
by remitting 25c.'. to the Superintendent British Patent omco. 
Southampton Buildings, Chancery Lione, London, Ki^land. 

'Effecting Reactions at High Pressure and at High 
Temperatures. — In carrying out reactions at high 
temperatures—for example, the synthesis of ammonia 
—it is necessary to protect the outer pressure-sustain¬ 
ing wall of the apparatus—^for example, by interposing 
a layer of liquid, such as fused potash-soda mixture— 
that is stable, inert and a poor conductor of heat. Ac¬ 
cording to the present invention, movement of the liquid 
such as would vitiate its protective action is prevented 
by a filAng consisting of a pile of rings of a material 
that is a poor conductor of heat and has the property of 
removing any hydrogen, if this is one of the reacting- 
gases, dissolved by the liquid; such a material is mag¬ 
netic oxide of iron. (Br. Pat. 140,083—1919. L'Air 
Liquids, Soc. Anon, pour l'Etude bt l’Exploitation 
DES Frocj^^s. G. Claude, Paris, May 12, 1920.) 

Catalytic Apparatus for Ammonia. — In apparatus 
for effecting exo&ermic reactions in gases, the latter 
are led to a mass of catalyst through a tube which also 
serves to convey electric current into the apparatus for 
starting or promoting the 
reaction; preferably, the 
tube itself acts as the 
heating element and it 
may also serve as a heat 
interchanger between the 
products of the reaction 
and the incoming gas. The 
invention relates particu¬ 
larly to apparatus for use 
in the synthesis of am¬ 
monia. In the apparatus 
shown, the reaction tube 
3", containing the catalyst, 

. is enclosed in a pressure- 
sustaining tube r, and the 
latter is protected by mol¬ 
ten material in which is 
. immersed heat-insulating 
material. The reaction 
gases are led in through 
the tube t which forms 
the heating-element and is 
provided with a series of 
bars to support the cata¬ 
lyst and vfith earthenware 
or china disks D to obviate short-circuiting; the gases 
pass through the whole length of the tube and escape 
' through an opening O at its lower end. In the free 
' Sloes' above the catalyst the tube is coiled to provide a 
heat fnteifehanjger, and to prevent undue rise in tempera- 
«tare thiS'idiffc of the tube is thicker and of a'^bdtter con¬ 
ductor. or the spirals are short-circuited. In use, a heavy 


current of low voltage is passed through the tube in or¬ 
der to produce a temperature gradient between the re¬ 
action-tube and the outer wall T comparable with that 
obtaining during the normal working df the apparatus; 
by this, the protective material is {used regularly, and 
overdue strains on the tube T are obviated. (Br. Pat. 
140,089 — 1919. L'Air Liquide, ,Soc. Anon, pour 
l'Etude et l'Explotation DES Proc2d2s. G. Claude, 
Paris, May 12, 1920.) 

Tanning. — To accelerate tanning processes, com¬ 
pressed or liquid air, or oxygen in a more or less com¬ 
pressed stale, is brought into contact with the hides. 
The hides to be tanned are placed in closed pits into 
which there is admitted either pure water or water con¬ 
taining tanning substances and air or oxygen com¬ 
pressed more or less strongly according to the nature of 
the hides. The closed pits containing the hides may be 
supplied from a central pit, the liquid being in constant 
circulation and, if necessary, filtered on leaving the cen¬ 
tral pit. (Br. Pat. 140,092- 1919. Tannage Rationnel 
Mrurant, Soc. Anon., Li4ge, Belgium, May 12, 1920.) 

Electrolytic Production of Alcohols, Glycols, Ethers. 
Hydrocarbons and Oxygen.—Aldehyde or paraldehyde, 
derived from acetylene, is electrolytically reduced to 
alcohol or ethyl acetate. An acid electrolyte is employed, 
such as sulphuric acid of 6 to 10 per cent strength, or 
a solution of sodium bisulphate, phosphoric acid or an 
organic sulphonic acid. If a mercury compound is added, 
acetylene may be passed directly into the liquid instead 
of being sepitrately converted into aldehyde. In the pro¬ 
duction of alcohol, anode oxidation is prevented by a 
diaphragm, but for ethyl acetate, the diaphragm is 
omitted or an inefficient one employed. The cathode may 
be of lead, pure or antimoniated, and optionally amal¬ 
gamated or electroplated with lead; or a body of mer¬ 
cury may be used. Suitable materials for the anode are 
platinum, lead, oxide of iron, carbon and graphite. The 
last two impart an agreeable bouquet to the alcohol. 
When alcohol is tp be produced, a cathode density of 2 
to 3 amp. per sq.dm, is employed, and the temperature 
is not allowed to rise much above 40 deg. G. About 10 
per cent of aldehyde is initially added to the electrolyte; 
a subsequent addition may raise the proportion of 
organic substance above 30 per cent. If the tempera¬ 
ture, concentration of acid or aldehyde, current density, 
or duration of treatment is increased, byproducts are 
obtained, such as 1 to 3 butane-diol, crotonyl alcohol, 
butyl alcohol, and ethyl ether. Catalytic dehydration 
of the first or second of these gives butadiene. Oxygen, 
with or without ozone, is evolved at the anode, and may 
be utilized for metal-working, purification of waste 
waters and sewage, or oxidation of nitrous vapors. (Br. 
Pat. 140,115—1919. P. V. H. Pascal, Angoulfoie, 
France, May 12, 1920. See also Pat. 148,527—1919, 
May 19, 1920). 

Catalytic Hydrogenation. — An aluminate of a heavy 
metal such as nickel is used as the catalyst in the hydro¬ 
genation of unsaturated organic compounds such as 
fatty acids and their esters. The catalyst is prepared, 
for example, by mixing solutions of nickel sulphate and 
sodium aluminate, washing the precipitated nickel alu< 
mihate, and afterward treating the. dried aluminate at 
a temperature of 300 to 400 deg. C. with a current of 
hydrogen. The aluminate may be precipitated in an 
inert carrier such as kieselguhr. (Br. Pat. 140,371— 
1919. Nordiskb Fabriker De-No-Fa. Aktieselskap, 
Christiania, May 12, 1920.) 
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Third Meetinj^* International Union 
of Pure and Applied Chemistry 

T he third meetin«r of the International Union of 
Pure and Anpljed Chemistry was held in Rome June 
22 to 26, under the presidency of Prof. Charles Moureu, 
member of the Insjitut de France. There were present 
representatives of Rel}?ium, France, Great Britain, Italy 
and the United States, the five countries which founded 
the Union. (See Chbm & Mrt.. vol. 21, pp. 234, 424.) 
Seven new countries were admitted unanimously; they 
are: Canada, Denmark, Spain. Greece, Holland,^Poland 
and Czechoslovakia. 

The following were the delegates to the general 
assembly: 

For Belgium: Frederic Swarts, professor at the 
University of Gand, and Dr. Rene Lucion, former presi¬ 
dent of the Soci6te de Chimie de Belgique. 

For Denmark: Einar Billman, professor of chemiatrj' 
of the University of Copenhagen, and M. Warming. 

For France: Prof. G. Bertrand, president of the 
Soci4t4 Chimique de France; F. Bordas, professor at 
the College de France; Jean Gerard, general secretary 
of the ITnion Internationale de la Chimie; Paul Kestner, 
president of the Soci6t6 de Chimie Industrielle; Prof. L. 
Lindet, member of the Institut de France; Ch. Ijormand, 
chemist at the French Department of Agriculture; 
Camille Matignon, professor at the College de France, 
vice-president of the Soci^te de Chimie Industrielle; Ch. 
Marie, general secretary of the Socift^ de Chimie 
Physique; Prof. Charles Moureu, president of the 
Union Internationale de la Chimie, and M. Nicolardot, 
of the Paris Ecole Polytechnique. 

For Great Britain: Sir William Pope, professor at 
Cambridge University, president of the Society of 
Chemical Industry, and Mr. Hay, technical delegate of 
the Reparation Commission. 

For Greece: M. Zengholis, professor at the University 
of Athens. 

For Italy: G. Bruni, professor at the Poly¬ 
technic of Milan; Senator C. Ciamician, professor at 
the University of Bologna, pre.sident of the Associazione 
Italians di Chimica generale ed applicata; F. Garelli, 
professor at the Polytechnic of Turin; R. Nasini, profes¬ 
sor at the University of Pisa; L. Parodi-Delfino, vice- 
president of the Associazione Italiana di Chimica 
generale e‘d applicata; G. Oddo, professor at the Uni¬ 
versity of Palermo; M. Plancher, professor at the 
University of Parma; Senator K. Paterno. professor at 
the University of -Rome, president of the Consiglio 
Nazionale di Chimica; F. Quartieri, administrator of 
the Societa Italiana Prodotti Esplodenti, and A. 
Peratoner, professor at the University of Rome. 

For Holland: R. H. Kruyt. professor of physical 
chemistry at the University of Utrecht, president of the 
Nederlandsche Chernische Vereeniging. 

For Poland: M. Kowalski, professor at the Polytechnic 
of Warsaw. 

For Czechoslovakia: E. Votocek, professor at the 
Polytechnic of Prague, president of the Bohemian 
Chemical Society. 

For the United States; Dr. Charles L. Parsons, 
general secretary of the American Cheitiical Society. 

The meeting took place at the Corsini Palace, 
Academia Nationale dei Lincei. 

Mr. Nicolardot spoke on the needs for standardizing 
the methods of chemical analyses for foods and proposed 


the establishment at Paris of a permanent International 
bureau with this aim in view. 

Mr. Crismer presented the report on the creation of 
an international institute of chemical standards. It was 
voted to organize such a bureau, which shall comprise 
three divisions, namely: chemical standards, standards 
for pure products used in research work, and standards 
for technical products. 

Mr. Matignon ^read a report on the importance of 
thermochemical data and proposed the creation of a 
commission composed of specialists of the different 
countries, members of the Union, to prepare and submit 
a project for the establishment of thermochemical 
standards. 

Mr. Trinchori spoke on the juridic value of sealed 
letters in the applications for patents, and the following 
motion was adopted after lengthy discussion: 

The International Union of Pure and Applied Chem¬ 
istry shall constitute a commission composed of mem¬ 
bers competent in the technical and juridic aspects of 
the ])roblems relating to patents,' and the first prob¬ 
lems to be studied shall bo the juridic value of the 
sealed letters and the creation of an international 
patent. 

It was also voted that Italy shall prepare the project 
for such an organization. 

International Commission op Atomic Weights 
CREATEH) 

The study of the report of W. D. Bancroft, chairman 
of the Division of Chemistry and Chemical Technology 
of the U. S. National Research Council, on the Inter¬ 
national Commission of Atomic Weights, resulted in the 
creation of an international commission of atomic 
weights. The members proposed for this commission 
are Messrs. Clarke, Thorpe and Urbain. 

Prof. Oddo presented a motion that the revision of the 
table o^ atomic weights shall be decennial and to take 
the atomic weight II l as the basis of the system. 

Mr. Marie made the motion that the International 
Committee of the Tables of Constants shall be included 
in the Union. This was approved. 

To make the work of the conference moire useful and 
to attract the attention of the respective governments on 
the importance of the work of the Union, the following 
motion was adopted at the request of the Danish 
delegation: ^ 

The International Union of Pure and Applied 
Chemistry hopes that all the delegates of the nations 
members of the Union will try to have their countries 
recognize the work of the Union as of public utility. 

The Union will present to the Italian Government 
the proceedings of the conference in extenso with the 
request that they shall be communicated officially to the 
governments of all the participating countries. 

In closing the meeting it was decided to accept the 
invitation of the Polish Government to hold the 1921 
meeting in Warsaw. 

Laboratory for Low Temperature Work 
to Be Established 

A cryogenic laboratory is to be established at once 
in Washington in connection with the helium work being 
done by the Bureau of Mines. The necessary funds for 
equipping the laboratory and conducting the work are 
being allotted to the Bureau of Mines from appropria;- 
tions made to the Army and Navy Departments;' The 
work in this new laboratory will be directed by R. B. 
Moore, the chief chemist of the Bureau of Mines. 
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Current Events 

in the Chemical and MetaUui^ical Industries 


Dye Division of the American Chefaiical Society 

The Dye Division of the A. C. S., which had its 
inception first as a Dye Symposium, then as a Dye Sec¬ 
tion, is now a duly organized part of the American 
Chemical Society. The division is undertaking to carry 
on regular and systematic work for the benefiUof the 
dye industry of America in general, and the users of 
dyes, manufacturers of dyes, and dye chemists in par¬ 
ticular, laying, of course, especial emphasis upon the 
chemistry of dyes and dyeing. 

It is the duty and the privilege of every chemist in 
America who is interested in the chemistry, manufac¬ 
ture or use of dyes to enroll himself as a member of 
the American Chemical Society and of its Dye Division, 
to attend and to participate in the semi-annual meetings. 
The advantage will be mutual, both to the members and 
to the industry. 

It is planned, as soon as funds permit, to compile and 
distribute a directory of dye chemists who are regis¬ 
tered in the Dye Division of the A. C. S. Further 
information may be obtained from the secretary, R. 
Norris Shreve, 43 Fifth Ave., New York City. 

High-Grade Silica for Los Angeles 

Another forward step has been taken by southern 
California ceramic interests in the opening of the new 
$100,000 plant of the Western Silica Co. at 2300 East 
52d St., Ix)s Angeles. With an initial output of thirty- 
five tons of washed silica per day, an amount which will 
soon be increased, this plant assures the development of 
the large deposits of high-grade silica in Antelope Val¬ 
ley, and assures for the industry a local supply of a 
product which has formerly had to be shipped from III*- 
nois to the Coast. The silica from portions of thes^ 
deposits runs over 99 per cent in purity, and is suitable 
for the highest grade of glass and ceramics. Charles 
E. Kaltenbach of Newark, N. J., a well-known silk goods 
manufacturer, is backing the new company, and Telfair 
Creighton is superintendent. 

American Concern to Manufacture Ichthyol 

The drug ammonium sulpho-ichthyolate. manufac¬ 
tured by the Meadows Oil & Chemical Corp. from an 
American fossiliferous marine deposit, is soon to appear 
on the market. Its germicidal action against Staphy¬ 
lococcus py. au. and B, coli is identical with the German 
product, but its penetration, particularly in high dilu¬ 
tion, is from 200 to 400 per cent greater, and its 
therapeutic value has been found to be far superior. 

Holyoke Mills Close for Repairs 

The annual shut-down of the Holyoke mills began 
Saturday, July 31. The closing period was five days for 
the paper mills, and ten days for the balance of the fac¬ 
tories^ This closing is for the purpose of making neces¬ 
sary Repairs to the canals. The paper mills will hardly 
regard it as an unmixed evil at this time, as it will en¬ 
able them to accumulate at least a small reserve of 


Importance of Italy’s Water Power 

Samuel M. Vauclain, president of the Baldwin Loco¬ 
motive Co., on returning from a long business trip 
through ^Europe, declared that conditions in the coun¬ 
tries he had visited were quite different from what is 
generally believed in America, ^nd the rapidity with 
which those countries return to normal conditions would 
be according to the credit which they arc ahl:.» to olitain 
from abroad. 

Conditions in Italy arc better than in other countries. 

In fact, Italians are already producing and selling their 
products. If they could get better railway transporta¬ 
tion they might even increa.se their export business, 
but they are handicapped by the lack of coal. 

Despite this, however, due to its hydro-electric devel¬ 
opments, Italy possesses some industries which can 
compete with the most important of those nations more 
favorably situated. 

Several prominent manufacturers, realizing the 
seriousness of the coal situation, have rapidly sub¬ 
stituted hydro-electric power. Among them was the 
Fiat Motor WorVs, which obtained control of the Mont 
Cenis Hydraulic Power Co. and can now generate 
200,000,000 kw. throughout the year. 

It is interesting also to note that the Italian Gov¬ 
ernment has taken steps to electrify more than 6,000 
km. of railway so as to reduce to a minimum the use 
of coal. Heat power being substituted by water power, 
coal consumption will be reduced by more than one- 
third. Thus in the very near future, when Italy will be • 
able to utilize all the water resources so lavishly pro¬ 
vided by nature, she will have solved onq of the hardest 
problems which most European nations are now facing 
with great anxiety. 

New Pulp and Paper Mill for Fori William, 
Ontario 

Preliminary work has ju.st begun on the plant for the 
new pulp and paper mill in Fort William, Ont. Its name 
is the Fori William Pulp & Paper Go. (Ltd.). It is 
said that the plant will co.st about $3,000,000, and when 
in full operation will employ 1,000 men and turn out 
approximately 100 tons of pulp daily. The raw product 
will be obtained from the nearby fore.sts, and the neces¬ 
sary power will come from Kakabeka Falls, about 
twenty miles di.stant. 

Judgment Affirmed Against Chemical Companies 

In the two actions tayrought by Joseph and Catherine 
Stellwagon against the S. Wander & Sons’ Chemical Co., 
Inc., the Appellate Division of the New York Supreme 
Court, Fourth Department, has affirmed judgment 
against the Chemical company. 

In the case of the Walker M. Levett Co. against the 
British Aluminum Co. judgment for the former was 
appealed from by the latter, but the Appellate Division 
of the New York Supreme Court has affirmed judgment 
against the Aluminum company. 
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Organization Plan of the Federal 
Power Commission 

The plan of orf^anization of the Federal Power Com¬ 
mission was worked out at a meeting of, the commission 
in Washington July 27. The work of the commission 
is to be divided into the following activities: Engi¬ 
neering, accounting, statistical, regulatory, licensing, 
legal, operation. The engineering division is regarded* 
as the most important, as it must make: General 
investigation of the electric power industry;* general 
investigation of water-power sites and estimates on cost 
of development; estimates of amount and valuo of power 
available at Government dams; examinations, cost esti¬ 
mates and reports to Congress on projects recommended 
for construction by the United States; examinations 
and reports to Congress on projects for which it is 
recommended that the cost of navigation facilities be 
supplied in whole or in part by the United States; 
preparation of plans for development of streams and 
stream systems upon which applications for licenses 
arc made; construction plans proposed by licensees; 
physical valuation of properties in rate-making proceed¬ 
ings and when existing plants arc brought under the 
act; determination of necessary repairs required for 
maintaining projects in effective operating condition; 
determination of adequate depreciation reserves upon 
properties; determination of operating rules necessar^^ 
for protection of life, health and property. 

The immediate direction of the engineering activ¬ 
ities will be under the engineer officci^ who will act as 
chief engineer of the commission. 

For convenience in administering the act the country 
has been divided into five districts. The headquarters 
jof these districts will be in Washington, St. Paul, 
St. Louis, Denver and San Francisco. Branch offices 
will be maintained in each of those cities at which 
notifications may be made and announcements given out. 

Interstate Commerce Commission Issues New 
Coal Order 

The issuance of a second New England coal order 
by the Interstate Commerce Commission, which repeals 
order No. 6, issued June 19, is expected to relieve the 
coal shortage in that section of the country. The 
experience with the former order enabled the operators 
and the railroads to determine accurately just what had 
to be done to move the tonnage necessary to insure an 
adequate supply for the northeastern group of states. 

The new order places a single agent in charge of 
all tidewater facilities at Hampton Roads. The exact 
tonnage which must be moved each month is allotted 
to each of the tidewater railroads serving coal fields. 

The railroads promise to supply sufficient cars at all 
mines assisting in furnishing the New England ton¬ 
nage, to make maximum production possible. Jf this 
is done there will be enough coal left after the New 
England allotment is furnished* to supply their other 
customers. 

There is no disputing that the President two weeks 
ago was seriously considering the appointment of a 
Fuel Administrator and the restoration of governmental 
control over the coal industry. The harmonious way 
in which the operators and the carriers worked out 
the plan provided in the new New England order is 
said to have satisfied the White House that the situation 
will be met. 


Factors Contributing to Anhydrous 
Ammonia Shortage 

Despite some improvement in the transportation situ¬ 
ation the shortage of anhydrous ammonia remains 
acute. Additional information gathered by Government 
specialists ^ows that the following factors are con¬ 
tributing to this shortage: The increased demand for 
anhydrous ammonia for refrigeration purposes; over¬ 
production of ammonia cylinders; diversion of some of 
the ammonia liquor to make ammonium sulphate; the 
coal strike, which cut down the production of ammonia 
liquor; the switchmen's strike, with its resulting 
embargoes, which has caused slow movement to the 
consuTper and has delayed the return of cylinders for 
refilling. 

An important factor in increasing the amount of 
refrigeration at this time is the unusually large amount 
of meat which is being held in storage. Europe is 
producing more meat and other food products. This has 
enabled the Europeans to diversify their diet and the 
consequence is smaller purchases of American meat. 
A great deal of South American meat has been brought 
in and it, too, must be held in storage. 

Following the armistice many coking plants closed, 
wh^h reduced the production of ammonia liquor,. Pro¬ 
duction was curtailed further by the influence exerted 
by the action of the Government in throwing 100,000 
tons of ammonium sulphate on the market. It will be 
recalled that ammonium sulphate sold for pre-war prices 
for six months after the signing ,of the armistice. 
The farmers of both this country and England, however, 
had been educated during the war to use ammonium 
sulphate instead of sodium nitrate for fertilizing. This 
contributed largely to the rapid increase in the demand 
for sulphate. The attractive prices for sulphate are 
thought to have stimulated the making of sulphate in 
preference to anhydrous ammonia. It appears that the' 
•situation was not anticipated and sufficient retorts are 
not available for the liming of sulphate and the conse¬ 
quent production of anhydrous ammonia. 

Artificial Silk*Platit to Be Erected Near Buffalo 

The du Pont Fibersilk Co., a company recently incor¬ 
porated for the manufacture of artificial silk, has pur¬ 
chased' a plant site of 100 acres on the shores of the 
Niagara River. The factory is to have 200,000 sq.ft, 
floor space and will employ about 700 persona. Active 
work on the plant i^ expected to commence some time 
in the spring. 

This company was formed as the result of an agre^ 
ment between E. I. du Pont de Nemours A Co. and the 
Comptoir des Textiles Artificiel of Paris, France, 
company which controls practically, all of the largest^ 
artificial silk plants of Europe. 

Decision Delayed as to Site of Non-Metals 
Experiment Station 

Matters have arisen which will delay the final deci¬ 
sion as io the location of the non-metals experiment 
station of the Bureau of Mines. Dorsey A Lyon» the 
Bureau's supervisor of stations; and R. B. Moore, its 
chief chemist, have submitted a report to Dr. Cottrell, 
the director of the Bureau, setting forth the advantages 
and the disadvantages of each of the localities' under 
consideration. It rnhy be that Dr. Cottrell will visit 
some of the proposed sites before making his deciSlOBb 
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Papers to Be Read at T.A.P.P.I. Meeting 

In addition to the program published in our issue of 
July 28, page 167, the following papers of technical 
interest will be read and discussed: 

Quick Method of Determining the Presence of Sul¬ 
phate Fiber in Paper, by R. E. Lofton and H. F: Merritt. 

New Felt Cleaning Device as a Means of Increasing 
Production, by G. A. Woodcock. 

Boiler Room Efficiency Increased by « new Mercury 
Boiler, by W. L. R. Emmett. 

A Continuous Mixing System for Newsprint Mills, by 
C. N. Allen. 

. Automatic Cooking Control for Sulphite Digesters, 
by E. J. Trimbey. 

Preliminary Report ;for a New Method of 'testing 
Lime and Cement Bags, by P. L. Houston. 

Curtailing Bleach Consumption by Adding Sulphur to 
Digester Liquor, by George K. Spence. 

Discussion of Substitutes for Alum and Rosin in 
Sizing Papers, led by W. E. Byron Baker and Max Cline. 

It is of the utmost importance that the chairman of 
the local committee of arrangements, Charles F. Rhodes, 
International Paper Co., Glens Falls, N. Y., be notified, 
by means of reply postal cards sent previously, of 
members’ intention to attend the fall meeting, it being 
necessary to arrange in advance for transportation for 
mill visitations, as well as luncheons, dinners, etc. 

Members are again reminded of the necessity of 
making individual requests for room accommodations 
at hotel headquarters, Grand Union Hotel, Saratoga 
Springs, N. Y. 


New Cold-Storage Plant at Liverpool 

Consul Horace Lee Washington reports from Liver¬ 
pool, England, that a cold-storage plant, claimed to be 
the largest and most up to date in Europe, is nearing 
completion at the Alexandria Dock, liiverpool, con¬ 
structed by the Union Cold Storage Co. The first setf- 
tion of the plant, opened in August last, has a capacity 
sufficient for the storage of 11,000 tons of foodstuffs. 
When completed the total cubic capacity will be over 
3,000,000 ft. and the accommodation*will approximate 
30,000 tons of eatables, including meat, fish, poultry, 
game, eggs, butter and cheese. The equipment will be 
the most modem obtainable. In order to avoid ex¬ 
posure of meat in transport from ship to the plant the 
adjacent dock sheds have been fitted with a system of 
conveyors which enables the meat to be picked up at 
any point and conveyed untler direct cover to the plant, 
thus avoiding any break in refrigeration. The building 
is in direct railway communication with the main rail¬ 
way systems of the country. 

New Lubricant Company 

The Graphite Oils Co. (Ltd.) recently offered for 
public' subscription 150,000 sharen^of £1 each to take 
over the goihg concern called Graphite Oils (Ltd.), of 
Glasgoi^. Fifty thousand shares (making the total capi¬ 
tal £200,000) were issued in part payment of the pur¬ 
chase price to the vendor company. 

According to the prospectus, the vendor company 
was estabUshed in 1913 to test and develop the discovery 
of a method for the manufacture of lubricating oils 
and greases with natural graphite in suspension therein. 
The uses, of graidiite as a lubricant, the prospectus 
remarks, were fonnerly limited, “because the engineer 


could not find a means whereby it could be held in sus¬ 
pension in oil, and so could be carried with the oil into 
the internal workings of engines and bearings,” but 
the process employed by the company has now ren¬ 
dered this possible. 


Book Reviews 


NON-TECHNICAL CHATS ON IRON AND STEEL AND 
THEIR APPLICATION TO MODERN INDUSTRY. 
By Le Vergne W, Spring, chief chemist and metal¬ 
lurgist of the Crane Co., Chicago. New York: Fred¬ 
erick A. Stokes Co. 368 pp., 294 illustrations and 
diagrams. 

This book is a collection of articles by Mr. Spring which 
appeared in the Crane Co.’s house organ called the Valve 
World, so arranged as to give a comprehensive series of 
popular talks on iron and steel from a scientific standpoint. 
It is interesting from cover to cover; written in an enter¬ 
taining and agreeable style, and contains a great deal of 
information that the user of steel and the intelligent layman 
should know. 

The work properly begins with an early history of iron; 
then the raw materials are considered, then the blast fur¬ 
nace, and following this comes a chapter called “A General 
Glimpse Ahead.” This has less to do with the future de¬ 
velopment of the industry than with a survey of the many 
v.arieties of iron^and steel now known and in use. It is a* 
glimpse ahead for a pig of iron. 

It is fair to say that the science of ferrometallurgy, as 
representative of the organization and arrangement of 
particles in ferrous alloys, is still too undeveloped to make 
explanations or even guessing easy. For this reason, and 
with no reflections on Mr. Spring, we wish the book were 
better than it is. We haven’t got beyond the stage of rather 
messy thinking in regard to the philosophy of iron and 
steel, and* we can hardly expect to got out of it until we 
know more than we do. What is most needed is research 
in pure chemistry without any thought of utilities. Here 
is a great field. 

The author is not speculative and he does not point out 
what may be done at some future date. It is feared that 
with the death of Joseph E. Johnson, Jr., n great deal of 
valuable research on the behavior of irrin ore when smeltcui 
with oxygen in the place of air has been lost. It is known 
that too much iron vaporized in his tests, but he believed 
that he was on the road to illuminating information and 
possibly to marked economies, but, as he told the reviewer a 
few weeks before he was run over and killed by an auto¬ 
mobile, he was “not yet ready” to publish. 

After Mr. Spring’s “Glimpse Ahead” there follow chap¬ 
ters on Wrought Iron, Cementation and Crucible Steels, 
Bessemer Steel, Open-Hearth Process, (kist Iron, Malleable 
(^a.st Iron, Alloy Steels, High-Speed Steels, Mechanical 
Treatments, Rolling, Rolling Rods, Wire and Wire Draw¬ 
ing, Pipe and Tubes, .Seamless Steel Tubes and Traiisfor- 
mation.s and Structures of the Steels. This last was a 
hard chapter, and, considering the little real information 
that wo have in comparison to the sum total yet to be 
discovAred, it was well done. The book closes with an 
equilibrium diagram of iron-carbon alloys. 

In treating such a big subject within a limited space 
it is possible, of course, to think up a great variety of 
important features of the subject that might have been 
treated which are either merely mentioned or that have 
not been discussed at all. But on the whole I think Mr. 
Spring is to be congratulated on writing in popular form 
(which takes more space by far than technical writing) 
a great deal of useful information in relation to his sub¬ 
ject. An intelligent foreman in a machine shop, a steel 
mill or a foundry is likely to be a more intelligent foreman 
after he has read it. Eu^wood IIenpkick. 



214 


CHBlUCAli AMD MKEAUtUIGIOAL SNOIMaBUIfO 


VoL 28 , No. 6 


. .I 

Personal 
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Howard C. Adams, formerly chief estimator for Tate- 
Jones & Co., Inc., has joined the George J. Hagan Co. of 
Pittsburgh, as engineer in its liquid fuel department. 

Charles H. Breed, until recently metallurgist with the 
Brown Cork & Seal Co., of Baltimore, has joined the staff 
of Daniel M. Luehrs, industrial con.sulting engineer, Cleve¬ 
land, Ohio, as consulting metallurgist in charge of the 
metallurgical laboratories. 

Kdward B. Ellicott, recently Colonel in the i^hemical 
Warfare Service, has become associated with A. M. Castle & 
Co., iron and steel merchants, Chicago, in the capacity of 
chief engineer. 

Dr. Charles H. Fulton, professor of metallurgy of the 
Case School of Applied Science, has resigned to become 
head of the department of mining engineering at the Mis¬ 
souri School of Mines, Rolla, Mo. 

Lloyd Hall has accepted a position with the Boyer 
Chemical Laboratory Co. as research chemist in charge. 
He was formerly connected with the Chemical Warfare 
Service. 

E. H. Heumann, until recently connected with the 
chemical department of the Crown Cork & Seal Co., Balti¬ 
more, Md., has joined the staff of Daniel M. Luehrs, indus¬ 
trial consulting engineer, Cleveland, Ohio, as chemist in 
charge of the chemical laboratories. 

Eugene F. Hickson has resigned his position as first 
assistant chemist in the paint and varnish section of the 
Bureau of Standards to accept a position as associate engi¬ 
neer in the department of technical control of the American 
Writing Paper Co., Holyoke, Mass. 

Walter H. Kirnbr is now associated with the synthetic 
chemistry department of the Flastman Kodak Co.’s re¬ 
search laboratory. Mr. Kirner was Lieutenant in the 
Chemical Warfare Service. 

L. D. Le Forge of the Bureau of Chemistry, Department 
of Agriculture, gave a talk recently before the Chicago 
Chemists’ Club on corncob products. He exhibited some 
samples of paper, glue, woodstuffs and cellulose made from 
corncobs. He is co-operating with the Forest Products 
Laboratory, Madison, Wis., on paper manufacture. 

Dr. R. B. Moore, chief chemist of the Bureau of Mines, 
is in Golden, Col., assisting in the winding up of the affairs 
of the Bureau of Mines station, which is to be moved to 
Reno. Before his return to Washington he will visit 
Reno and the United States helium laboratory at Petrolia, 
Tex. 

H. B. Northrup, who has been associate professor of 
metallurgy at the Pennsylvania State College, State Col¬ 
lege, Pa., for nine years, has resigned to become chief 
metallurgist of the Diamond Chain & Manufacturing Co., 
Indianapolis, Ind. 

Alfred M. Staehi«e, formerly editor of the Blast Furnace 
and Steel Plant, has assumed his new duties in the indus¬ 
trial section of the department of publicity of the Westing- 
house Electric & Manufacturing Co., Pittsburgh, Pa. 

Irving John Stafford has resigned his position as assist¬ 
ant superintendent of the No. 2 mill of the Strathmore 
Paper Co., at Woronoco, Mass., to accept a position as 
associate engineer in the department of technical control 
of the American Writing Paper Co., Holyoke, Mass. Prior 
to his entry into the paper industry, Mr. Stafford was asso¬ 
ciated with the Dow Chemical Co., Midland, Mich., as 
manufacturing chemist on electrolytic magnesium. 

A. H. TayIjOR, who has been chief of the photometer 
section of the Bureau of Standards, has resigned to take 
up a research position with the Nela laboratories, where 
ho will be associated with Dr. Luckiesh. 

J. VAN Ackeren, operating superintendent of the Kop- 
pers Co., arrived in New York July 28 on the S.S. Noordam 
from Rotterdam, after a visit of several months in Europe. 



Obituary 
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James Mitchell, president and organizer of the Ala¬ 
bama Power Co., died at St. James, L. L, on July 22 after 
a year’s illness from paralysis. Mr. Mitchell was bom at 
Pembroke, Canada, fifty-four years agro, but his family 
moved to Milton,'Mass., when he was a boy. As a young 
man he worked for the Thompson-Houston Co., now part of 
the Lynn works of the General Electric Co. He was a 
pioneer in electric railway development in South America, 
but during the past decade had devoted his time to his 
greatest work, the Alabama Power Co. Besides his widow, 
Mr. Mitchell is survived by two children, John Malcolm, a 
junior at Cornell, and Miss Marion Mitchell. 

Ludwig Gattermann, professor of chemistry at Freiburg, 
died on Junc 20, 1920. He was born in April, 1860, studied 
chemistry in Gottingen and was for a time assistant to 
Victor Meyer at Gottingen and later at Heidelberg. In 1900 
he became professor of chemistry at the University of Frei¬ 
burg. He contributed greatly to the development of organic 
chemistry. Among his most important works are: ''Elec¬ 
trolytic Reduction of Aromatic Nitrogen Compound,” 
“On Aromatic Thioketones,” '‘Direct Synthesis of Aromatic 
Aldehyde,” ''Chemistry of Silicon,” "Dyes and Other De¬ 
rivatives of Anthraquinone” and a textbook on “Practical 
Methods of Organic Chemistry.” 



Chnmt Market Reports 

i—■. 


The Iron and Steel Market 

Pittsburgh^ July SO, 1920. 

Rail transportation conditions, as regards the shipment 
of pig iron and steel products, have rounded the turn. The 
point is well passed at which the rate of pig iron and steel 
accumulating at works ceased to increase and the point has 
probAbly been reached, or at least closely approached, at 
which the total of accumulations is not increasing. The 
next period would be one of gradually moving the accumu¬ 
lations in addition^ to moving the current production. In 
the Chicago district there has already been somewhat of a 
clean-up, whereby the stocks of accumulated material are 
greatly reduced. In the Pittsburgh and Youngstown dis¬ 
tricts the shipments are still short of production, but not 
by as large a margin as formerly, and not a few mills have 
in the past week shipped approximately as much as they 
produced. The shipments do not invariably represent the 
current production, for some mills are shipping finished 
products from stock and at the same time accumulating 
semi-finished material, the object being to make the stocks 
of more mobile character, it being recognized that some of 
the finished steel made lately to customers’ specifications 
would not be acceptable if not shipped until its turn came. 

Coal Car Outlook Better 

As noted in the last report, iron and steel interests were 
entertaining the hope that within a short time the coal 
mines will be suppliedf^ith as many cars as they were able 
to load, whereupon any further increase in tfansportation 
would permit of more transportation being given to the 
iron and steel industry. Evidences are accumulating that 
the point is near at hand. One coal operator in the Pitts¬ 
burgh district, for illustration, has admitted that with his 
present 70 per cent car supply he is loading all the coal his 
miners will produce. They could produce more if they 
worked full time, but that they will not do as a rule, when 
the tonnage rate is where it stands. 

There is no question that the railroads as a whole are 
functioning better from week to week, whereby the total 
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volume of transportation is increasing. It is a case of 
reducing' inefficiency of the physical equipment, not of addi¬ 
tions to equipment. There will be additions in future, but 
no large additions in the nearby future. The iron and steel 
industry is convinced that the railroads are not operated 
as efficiently as they could or should be. This judgment 
is supported by various comparisons, one of these being that 
certain roads which in the' past were considered rather 
poorly equipped physically and mentally are now function¬ 
ing much better than other roads that have had very goocf 
reputations. * 

Transportation and Steel Consumption 

The steel industry considers transportation the moat vital 
factor, or at least one of the two most vital factors in the 
matter of steel trade prosperity. Better transportation 
conditions are wanted not merely for the sake of steel prod¬ 
ucts be'lng moved to customers with more facility, but 
largely for the sake of steel consumers and potential con¬ 
sumers receiving such transportation service upon their 
other raw materials or upon their finished products that 
they will have occasion to operate at better rates and thus 
have greater use for steel. 

The other of the two most important factors bearing upon 
the nearby future of the steel trade is the matter of money 
and credit. With the present strained financial situation 
there is no room for sufficient initiative in the undertaking 
of large construction work, and this applies to the con¬ 
struction of railroad facilities as well as of other things. 
In the conduct of the present steel business there is no lack 
of money apparent, but expansion is prevented. The pig 
iron and steel producers are carrying little if any paper of 
their customers, payments being good, nor are the pro¬ 
ducers borrowers to any extent. The business that is being 
done is financed without any difficulty, but growth in 
demand is restricted by present financial conditions. 

Quiet Markets 

The pig iron, semi-finished steel and finished steel mar¬ 
kets have all been very quiet in the past week, even quieter 
than in previous weeks of the proverbially dull midsummer 
period. There is no definite trend by which the future can 
be gaged. With such a light demand for steel one might 
expect steel prices to decline, and undoubtedly many buyers 
do entertain such an expectation. Pir iron, however, is high 
relative to steel prices, and yet pig iron, as quotable in the 
open market, is displaying a distinct advancing tendency. 
Bessemer, basic and foundry iron in the local market are 
all quotable $1 a ton higher, at |47 for bessemcr and $46 
for basic and foundry, f.o.b. valley furifaces. The advances 
have occurred through there being insistent demand for 
relatively small lots of prompt iron, when it is the delivery 
rather than the iron that the purchaser is buying, for the 
purchaser may indeed have considerable tonnages of iron 
due him on old and lower priced contracts, the iron not 
being shipped because cars are not available or because 
the furnace has had its output restricted by coke scarcity. 

In prices for finished steel products for prompt shipment 
there has been a gradual lowering for many weeks past, 
prompt prices tending to ijeach the level of prices for deliv¬ 
eries within a few months. While this trend continues, in 
general, sheets have had a movement of their own and are 
higher priced for prompt shipment than a fortnight ago. 

The Chemical and Allied Industrial Markets 

New York, July SO, 1920. 

The chemical market is in the crip of the usual dull 
midsummer season. Very few inquiries are heard and as 
a result the market for the most part remains in the same 
position as previously reported. It is noticeable, however, 
that this condition is having a salutary effect upon the 
trade as a whole, as it gives producers a chance to catch 
up on some of their overdue contracts, and dealers will be 
better able to mtet the fall buying season when it arrives. 
The adds have remained quiet during the week, the only 
(diange being in eitrie, which is held firm by producers at 
80c. in car lots and 82@84c. in less than car lots. Most 
of actual trading in alum recently is resale, quotations 
thinning at 6061c. per lb., while the manufacturers’ price 


has continued at 4ic. With the increase in the cost of 
production, hoiyever,' the leading concerns have advanced 
their quotations to 6@6ic. for ammonia lump and 808ic. 
for potash lump^ while chrome lump holds firm at previous 
levels of 16ii@18c. per lb. for car lots. As was noted some 
weeks ago, the barium chloride situation ^eemed to be be¬ 
coming easier and with the arrival of fresh supplies in this 
market the quotatipn has come down from a nominal figure 
of $170@$180 per ton to an actual figu% of $160, at which 
price there were actual orders placed during the week. 
Copperas also came down and although there is not enough 
material on spot to meet the demand the current quota¬ 
tion is $2.20@$2.50 per cwt, against $2.76@$3, the recently 
prevailing price. Potassium salts remained firm in general 
with chlorate advanced to 19@19ftc. per ib., due principally 
to the difficulty manufacturers are experiencing in increased 
plant expenses. 

Coal-Tar Products 

This market seems to have assumed a healthier tone, 
although there has not been any noticeable upward price 
movement. The reason for this is larger supplie r. The 
present dullness caused by the dropping out of the buying 
market of tanners and textile interests is rather an.ad¬ 
vantage to coal-tar producers, giving them the opportunity 
to catch up in their contracts. Napththalene is the excep¬ 
tion, as no material in even medium sized quantities is 
available. Resale lots are still changing hands at figures 
ranging between 19c. and 21c. per lb. The improvement 
in supplies of dinitrotoluol has caused a slight drop in this 
item, which can be had at 36@40c. per lb., against 40046c. 
of the previous week. H acid can also be obtained in larger 
quantities, with $2@$2.26 per lb. the prevailing quotations, 
and orthonitrotoluol, which has been quiet for some time, 
is listed at 35@40c. per lb. 

• Naval Stores 

Quotations on rosins are the same as last reported, al¬ 
though there was considerable activity the first part of 
the week'and there was a general advance of about 30c., 
but during the last few days the tone of the market has 
weakened and today the former prices preyail. Turpen¬ 
tine fared a little better, making an advance of 11c. and 
keeping in that position, current quotation now being about 
$1.69 per gal., and this is practically a nominal figure, as 
there is .scarcely any material available in the local market.. 

Oils 

The prevailing dullness in this market remains unbroken. 
Buying interest in cottonseed is quiet and evidently await¬ 
ing a price readjustment on the new seed. Current quo¬ 
tation is $13.40@$14. There has been a firmer tone mani¬ 
fested in soya bean during the week, although business is 
by no means near normal at the prevailing figure of lOic. 
per lb. Peanut oil is one of the weakest items on the list, 
inquiries being few. Offerings continue in small way on 
a 12.1012ic. per lb. basis. 

The Baltimore Market 

Baltimore, Md., July 29, 1920. 

The fertilizer manufacturers are now beginning to show 
more interest in the purchase of their supplies for the fall 
as well as next spring season. Labor conditions are still 
very unsatisfactory, with no indications of any improve¬ 
ment, and it is the consensus of opinion of the manufac¬ 
turers that they will experience considerable difficulty dur¬ 
ing the next few months in getting enough car.s to ship 
their products. 

During the past week the market on cottonseed meal 
has eased up, and this material is now obtainable for sum- 
iper as well as fall shipments at le.ss than ‘ tankage, even 
without taking into consideration the value of phosphoric 
acid and potash in cottonseed meal. Off-grade meal for 
August shipment is quoted as low as $R per unit of ammonia 
delivered Baltimore, no charge for phosphoric acid, potash 
or bags. Prime 43 per cent meal is being quoted for Sep- 
tember-December shipment from the South at $8.250$8..'>O 
per unit of ammonia. Figuring the value of pho.sphorjc 
acid, potash and bags, this brings the ammonia down to 
the basis of about $7.6O0$7.85 per/unit. 
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The acid phosphate market during the next few months 
is closely sold up, and on account of the car situation, 
producers are not disposed to commit themselves to too 
heavy a tonnage to move by cars, even during the later 
months. Prices remain unchanged at $20 per ton for 16 
per cent grade, k\ hulk, with run of pile testing 17 to 
18 per cent being quoted at $19.50 per ton of 2,000 lb., 
in bulk, basis 16 per •cent. It is not so much a question of 
price with the producers as it is of being able to fill the 
orders and take care of their regular trade. There is no 
improvement in the phosphate rock situation, and occasional 
resale lots are readily taken up with prices ranging from 
$16 to $16 per gross ton ex ve.ssels Baltimore. Sulphuric 
acid is also in short supply, and when all conditions are 
taken into consideration, it can be readily understood that 
the present market will be maintained for some months to 
come. 


Tankage 

There is practically none of this material now finding its 
way from the West to this section, as the fertilizer inanu> 
facturers realize it is impossible for them to compete for 
the makes with buyers who require this material 

for feeding purposes. The Eastern market remains un¬ 
changed, and prevailing price of $8 per unit of ammonia 
and 10c. per unit of B.IMj., basic c.a.f. Baltimore, is still 
considered a shade under the market, but business cun be 
worked at this figure. Some of the producers have their 
views pitched at this price f.o.b. shipping point, but buyers 
are slow to take hold at this figure. 

Nitrate of Soda 

This article has been somewhat more active than for 
some time past, and with the falling sterling exchange, 
it is possible to shade $4 per 100 lb. for Octobcr-December 
arrivals, and $4.10 for January-April arrivals. However, 
any material improvements in the exchange situation will 
naturally be reflected in importers’ prices. 

Potash 

During the past week there has been considerable agi¬ 
tation over the fact that the German syndicate is trying 
to hold up the American buyers by charging them twice as 
piuch for potash as they sell to other countries. While 
there is no concerted action on the part of Americaq fer¬ 
tilizer manufacturers, at the same time they have been 
strongly advised to defer the purchase of their requirements 
of potash over the remainder of this year another thirty 
days at least, which is felt will have the desired effect on 
the German Government, which from reports has already 
been bringing pressure to bear on the syndicate to reduce 
prices to an equitable basis in order to move a good ton¬ 
nage. Up to the present time only about one-fifth of the 
tonnage of German potash has been shipped since April 
6 that would have been shipped had prices been on a 
reasonable basis. Spot stocks, however, arc being firmly 
held on the basis of $2.20@$2,25 per unit for kainit and 
$2.66 for muriate, with no manure salt offering and no im¬ 
portant shipments on the way. The demand, however, is 
very light, as fall mixtures are usually much lower in 
potash than during the spring season. 

Fish Scrap 

The catch of fish in the Che.sa])cake Bay remains moder¬ 
ate and stiffening up in prices is noticeable, while the 
nominal market is $7.50 and 10c. for dry scrap f.o.b.' fac¬ 
tories. This price is subject to catch and “if made.” Pro¬ 
ducers arc well sold up and every indication points to the 
fish factories having a banner season. 

Bone Meal 

There is no change in the market, which is practically 
bare of bpth raw and steamed bone meal, 3'and 60 l>er cent 
still being held at $54 per ton, in buyers’ bag^s, f.o.b. Bal¬ 
timore, and every indication points to this price being 
maintained. Raw bone meal is a trifle firmer and very 
scarce; resale lots now being held at $64 per ton in second¬ 
hand bags f.o.b. basis Baltimore. 


General Chemicals 


CURRENT WHOLESALE PRICES IN NEW YORK MARKET 


Carloti 


Leas Cerlota 


Acetone.. 

Arid, Hnptir, 28 per cent. 

A _r_^ 


Acetic, Klnrial, 99) per r.ent. -arboy 


Hydroi'hlfirir (nominaljL . 


Molyb'lir, C. P. 

Muriatic, lOdcK. (oee hydrochlorio). 

Nitric, 4(1 i1»*k-'. 

Nitric, 42 dcR.. 

Oxalic, crynf.'iU. 

Phnephorio, Ortho, SO per oent aolutit 
Piorio .. .. 


..lb. 



$0.65 - 

id. 75 

..lb. 

$0.15 - 

$0.20 

.21 - 

.22 

.cwt. 

3.50 - 

3.75 

4.00 - 

4.50 

. cwt. 

6.50 - 

7.50 

8.50- 
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cwt. 
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16.25 - 


..Ib. 

.15 - 

.15) 

.16 - 

.19 

..lb. 

.15 - 

.15) 

.16 - 

.20 

..lb. 

.78 - 

.80 

.82 - 

.84 

.owt. 

2.00 - 

3.00 

3.10 - 

4.00 

..lb. 

.13)- 

.14 

.141- 

.15) 

..lb. 

.11 - 

.11) 

.12 - 

.16 

..lb. 

.041- 

.05) 

.06 - 

.07 

..lb. 

4.00 - 

4.50 

^50 - 

5.00 

.'.lb. 

.06 - 

.07 

.07)- 

.08) 

..lb. 

.07)- 

.08 

.08)- 

.091 

.lb. 

.55 - 

.57 

.60 - 

.65* 

1 .lb. 

.14 - 

.23 

. .24 - 

.25 

..lb. 

.28 - 

.35 

.40 - 

.50 

..lb. 

2 25 - 

2.55 

2.60 - 

2.65 

, tun 

14.00 - 1 

16.00 




•Siil|iJiiirh', 60 diet, <li iiiiin.tnii • .. 

Sulphuric, 66 drit., tank oam. ton 16.00 -17.00 

SiiJphiirjc, 66 dOK , driiiiiB.ton 26 00 -28.00 

Sidpliiiiic, 66 dcK-, otirbiiyH.ton.. . 

.Sulphuric, fuiiiintc, 20 pci cc‘Tit (oleum) tank 


18.00 - 20.00 


.Sulphuric, fiiiiiinfr, 20 pi>r rent (olruin) 
dritiiiB, * - 


ton 27.00 -30,00 37.00 - 42.00 

toll 28.00 -30.00 38.00 - 42.00 


Sidplitiric, fiiniiiiR, 20 imt cent. (oliMim) 
carbava.tun 

32.00 -35 00 

40.00 

Tannic, C. S. P. 

. lb. 

1.45 - 

1.50 

1.55 - 

Tannir <teeh.). 

. Ih. 

.60 - 

.70 

.80 - 

'Tartaric, cr.VHlitlM ... . 

. Ib. 

- 


.74 - 

Tuni'blic, per Ib. iif WO. 

Ib. 

. 


1.20 - 

Xlcoliol, Ftii.vl (noiidnid) . 

Mcdu.l, Methyl. 95";. 

Mcrihid. Methyl, pure 

.RUI. 

5.10 - 

5.50 

6 00 - 

Rill. 

. 


3.25 - 

gal. 

. ..— 


3.50 

Vicdhiil, ilcnatiircd, 188 pmof (iiondnnil 

pal. 

. ... -. 


1.10 - 

Xlcohol, ilcnaliircfl, 190 prciof (nominal). 

gal. 

. 

^.... 

1.05 - 

XliiDi, aiiiiDonia lump. 

. lb. 

.05 - 

.05} 

.05)- 
.09 - 

\Ium, potatdi lump. 

. lb. 

.08 - 

.08} 

\lum, cliroiric lump. 

..Ib. 

:iJ|: 

.18 

.19 - 

Vliiniiniiin sul|duitc, cuiiiiiicrcjul 

..11). 


.. — 

Miiiiiiiiiiiii su||iha(c, inm free. 

. lb. 

.06 


- 

\(iuii iiiiitniiniii, 26 div , di iiiuh (7^0 Ib 1 

. lb. 

.091- 

ilO} 

/II - 

Xiiiiiioidiit iiiihyilnuiH,••jliiiil'UB (lOtbISO lb )lb. 

34 - 

.35 

.35 - 

•Xmiiiiiniiim carbonate, powder. 

Ih. 

.16 - 

• .16) 

.17 


1.6S 
.90 
.77 
1.40 
7.00 
3.30 
3.55 
1.15 
1.10 
.06 
.09) 
.20 


Aiiiiiioniuiii cliliiriilc, Kiaiiidiir (wliiti- Hiilaiii- 

iiioidiic) (nniiiinal). . lb. .36- .16) 

Aiiiiiiiiniinii ch1oi'if!c, Kraiiular (ijcriiy Bulain- 

inoniar). lb. . 13 - ■ 

AminoTiiiirn nitrate. lb. .09 - 

Aiiiinotdiiiii .'!idpliato.1h. .07 — 

Arriyliicctatr. eal. 

Aiiiylucctiito tech.. . ... .jjal. . 

Ar.<iL‘i)ic, iiKirlr, liinipa (white araciiic) . . . lb. 

.Aracnir, fnilphlilc, powdered (red aracnic)...Ib. 


:lo*‘ 

071 


Hiirium rhlrti ide.. . . 


. 16 

.21 

ton ISO.00-160 00 


ISJ- 

.20 - 


.21 - 

.09i- 


.23 

.11 


.041- .05 


.08 - 
.14 - 


.09 

.15 


.09 - .09) 

.30- .35 


Hariuia ilioxide (peroxide). lb. 

Marhiiti nitrate. lb. 

Mariuin aulphate (prccip) (bliiiic n.\c) .... .lb. 

Hloachuiix nnwdcr (hcc cidi’iuiii liypochluritr).. 

HIiic vitriol (ace cotiper aiilphate). 

Hnrnx (am HiMlitiiii borate) . 

nrimatoiie (sco aidphtir, roll). 

Rrninitip. lb. 

nalcium acidate.c.cwt. 3.50 - 3.55 

('alcium carbide. Ib. ^^.041 ■ .04 J 

t'afciuin rhioridc, fiiHcd, liiiiip.ton 25.00 -30.00 

r'alciuin rhloriilc, Kruiiulatcd.1b. .01)— .01} 

ralriuin bypochloi‘ite(blrBc hiii* powder).cwt.-. 

nalciiiin pcroxiia.lb.—. 

nalciiirn phuaphato, inonolmaic.lb.-. 

Calcintii aulplintc, pure.lb. .—. 

Carbon biaulphidr.Ib. 

Harhon tetTnchloridc, druiiia.lb. 

Harbimyl chloriilc ((dKiefcciic).*. .lb. 

raiiPtic potuah (see potaHHiuni hydroxidr).... 

raiiHtic BOfla (ace Hodiiiiri liytlroxldc). 

rhloriiio, Kaa, liiiuid-cyliinlcni (100 lb.).lb. 

Chloroform.lb. 

t'obalt oxide.lb. 

Copperaa (rcc iron Hii1|diatc).. 

Copper nirbonatc, Krccn precipitate.lb. 

Copper cyanide.lb. 

Copper Hulpliutc, cryatida.lb. 

Cream of tartar (ace potaBRiutn bit art rate)... . 

Epaom Halt tnee tiuiKticHiuiii Htdphnte). 

Ethyl Acetate* (''oin, 85% . . Ital. 

F.lhy Acetate pure (aeef io ether 98*'; to IO(K;) 

l‘'••rnmldehylle, 4I)pereriit (nominal). lb. 

EiihcI oil, ref . rhI. 

FuHel oil, crude tnnininnl) . .. . ..Ral. 

(ilaiibrr’B H.ilt <si f Hodiuni aiilphstc). 

t JlyeiTine...._.lb. 

Iodine, rcHublimed.lb. 

Iron oxifle, rod.lb. 

Iron Hulpliatc (copperaH).cwt. 

Tjeuil aevtate, normal.lb. 

I^*ftd araeniito (paate).jb. 

Ijcnd nitrate, eryalnla.lb.. 

litharge.|b. .14 ^ 

Lithiumnirboiiate. .. .lb. ... • • •“• • • 

Magneaiiim carbonate, technical.lb. .12- .14 

Mngnpaium aidphate, \j. 8. P.100lb. 3.00 - 3.55 

MaKncaiiim aidphate, commcixdal.1001b.-. 

NicKcl anlt, double.Ib.•-. 

Niekel salt, aingle. • • • j • • •,• v .* r- -***.". 

Phosgene (ace carbonyl ehlorlde)... ..... .-• • • • 

l^oaphomiB, rad.]b. .50- .5$ 

PboaphoniB, yellow.••••!?• • • • ti-"- • • 

Pttiiii^m blchrcnnato.lb. .50 - .55 


.17 - 

.081-. 
5 00 - 
4 75 - 
.161- 
.22 - 

.24- 
.11 - 
.054- 


.12 

.40 

.18 

.18 

;1J‘ 


5 25 
17 
.25 

.25 

.12 

.06 


.70 - .90 1.00 - 1.05 


.04i- 
35.00 - 
.02 - 

4.50 - 

1.50 - 
.75 - 
.25 - 
.10 - 
.16 - 
.80 - 


.05) 
45.00 
.03) 
6 50 
1 70 
.80 
.30 
.11 
.17 
1.05 


.10 
.36 
2.00 ' 


. 10 ) 

.38 

2.05 


.27- .28 

■ '.68 - *.6i' 


.29- 
.65 
.09 • 


.31 

.70 

.09) 


1.35 - 


4.30 - 4.35 


. 11 - .12 


.15 


1.40 - 
1.75 ■ 
57 ■ 
5.25 


.261- 
4.40 - 
.03 - 
2.20 - 

:!!•: 
.90 - 
151- 
1.50 - 
.15 - 
4,00 - 

. 13 - 


.65 

6.00 


.281 
4.45 
20 
2 50 
.16 
.17 
I.CO 
16 


4 50 

.1C 


.60- 
.35 • 
.51 - 


.■65 

.37. 

.60 
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PotoMium bitartnte of Tartir)-lb.. $0 

Poiaairium bromide. grMulu..b. .. 

PotMoium carbonate. U. S. P.lb. .. 

PotaniuDi oarbonate, crude.lb. 

PotBMium chlorate, crystals.lb. 

PotHSBluni liydroxido (caustic potash). lb. 

Potassium iodide.lb. .. 

Potassium nitrate.lb. 

Potassium permanganate.1b. 

Potassium prussiate, red..lb. 

Potassium .; 

Potassium sulphate (powdered).ton$225 

Rochelle salts (see sodium potas. tartrate). 

Salnmmoniac (sec ammonium chloride). 

Sal soda (see sodium earbonaU*). 

Salt cake ton .. 

Silver cyanide (nominal).os. .. 


Carlots 
52 -50.56 


17 - 
75- . 
90 - I 

00 >240 


.. .ton 

. . . . OB. 
os. 



w.uu - 

1.25 
.63 - 

lOfilb. 



3.20 - 

100 Ib. 



3.55 - 

. ...Ib, 

— 


.10 - 

1001b. 

2.50 - 

2 75‘ 

3.00 - 

... .lb. 

.22 - 

.24 

.26 

... ton 

7.00 - 

8.00 

9.00 - 

... lb. 

.082- 


•!? “ 

Ib. 

.09 - 

!io 

.11 - 


Sodium bisulphate (nitre cake) .ton 7.00 - 8 

Sodium biaulphito Powered. II.S.P.lb. ■ 0*2 - ■ ■ 

Sodium borote (borax) .. ■. jb. . 09 - 

Sodium carbonalo (sal soda).100 lb. 1.50- I 

Sodium ohlorate ...JP* • * * ” 

Sodium cyanide, 96-98 per cent.jb. . 25 - 

Sodium fluoriile. .......-..v.*?• 

Sodium hydroxide (caustic soda).100 lb. 

ScMlium nitrate.^ 

Sodium nitrite....}»■ ■ I* ” 

Sof Hum [M-roxide. powdercHl.lb. .32- 

Sodium phosphate, dibasic.............. jb. • 032 

Sodhini potlasBiiiiii tartrate (Rochelle salts) jj>. -. 

.Sodium rirussintc, ycljow. ..lb- • 23 - 

Sodium silicate, solution (40 deg.).Ib. . 01J- 

Sofliiiiii aUicBte, aqlution (60 cleg ).....lb. . 02*- 

Sodium sulphate, crystals (( Jiiiiber t. suit) cal. I. on - I 

Sodiiim8ulphiilc,ory8tnl,60-62pcrcc*nttconc)lb. .09} 

Sodium sulphite, crystals...lb. . 04 - i 

Strontium nitrate, powdered.lb. . U t 

.Sulphur chloride red. Il». , • J* 

.Sulphur, crude.^ ..ton 25.00 -30 

Sulphur dioxide,liquid, cylinders.. . ib. .09 -. . 

Sulphur (aublimecl), Hour..' 

Sulphur, roll (brimstone).100 iji. ... . . 

Tin bichloride (staimoiiB).j|’- • 42J- 

Tin oxide. |J*- 

Zinc carbonate, precipitate.||»- ■ j J ” 

Zitie chloride, gran.JJ>- ■ '3 

Zincevanide.jj»- ~ 

Zinc dust. ■ l" 

Zinc oxide, IJ. S. P.jb- ■ * 2 -- . -- 

Zinc sulphate.lb. .“31- .03* 


Less Carlots 

10.57 - $0.58 
.90- .95 

.47- .50 

.26- ' .28 
.18- .20 
.35- .38 

3.35- 3.60 


Coal-Tar Products 

NOTI?—‘The following pricehurc fm original piickiigesin large iiuanlilies: 

Alpha fiaphthdl, crude.jj». -Tj 4() $J. 

Alpha nupiilhoi, rclincd. Jj>- 1 J.** 

Alpha uaphthylarniiic. |j*. ’ii 

Aniline oil, drums extra. j ». in ' 

Aiiiliiie Mults •'*. .40- 

Anthrm-ine, 80^. in drums (100 lb.). j[». . 9[j - • 

Henzidiiie, Mulpliiitc. J]'- '•*3 j 

Hcnr.oieiieul,l’.SP.«». J " ' 

Rensoritn of so<ln, IT S P... ... . .. H*. ' ?2 ~ 

Heiixol, pure, anter-while, in drums (ino Ib).. . . gni >7 

nensoi, 90«^„ in drums (100 Ib ) . mil . 33 

Heiixyl ehloriilo, 95-97%, iTlmed. |b. ' 11 ~ 

Benzyl chloride, I^•eh.Jb. 27 . 

Beta iiaphthol bensoate (nomiiiall. b. 3 4 


Beta naphtliul, tech (nomiiiah . 

Beta napiithylaiiiinr, siiIiUiiiimI . 

Ori-s.ll, U. S. 1>., in iliiims (100 ll») . 

Ortho-cresol, in druiiis (100 Ib )....... 

Cresylic iieiil, 97-9'y.';, straw eoli.r, in dniiiis... 

Oesylie u>'id, 95-97%, dark, in .liiiins. 

Cresylic ;ieid, 50%, first (piality, diiiina. 

niehlorbeliBol. 

Dii-thylaiiiline. 

Diiiieihylaiiiliiic. 

Diiiitrobensol. 

I )l iii t roi-l. irlM-iiB. »l. 


DiplieiiyTaminc (nominal). 
H-oeid (nominal).... 


Mnnni>thylam1inc... ■ • ■ • 

Naphthaline crushed, in bbls. (250 

Naphthaline, flake. 

Naphthaline, balls... 

Naphthionlc acid, crude. 


Ortho-amidophcnol. jb- 

OrthoKii^lor-hensol.Jb- 

Oriho-nltrorphenul. »b. 

Para-amidophenol, base. 'd- 

Ptea-amMophenol, HOI.lb. 

Patn-diohlor-honsol. b- 

Poranitraiiiline. . 


... lb. 

.fl 40 

. . . Ib. 

1 (0 

... Jb. 

.53 

... lb. 

3) 

... lb. 

.40 

.. lb. 

.90 

... Ib. 

2.1111 

... Ib. 

1.35 

.. lb. 

1.15 

. . «». 

.90 

. . III. 

.80 

. . gill 

35 

. . . gill 

.33 

.: lb. 

. t5 

... Ib. 

25 

. . lb. 

3 50 

. . Ib. 


. . III. 

85 

111. 

2.25 

... Ib. 

.18 

.. Ib. 

23 

... gal. 

1 05 

gnl. 

1 00 

. . gal. 

.(iS 

Ib. 

.08 

. Ib. 

1 50 

.. . Ib. 

1 35 

. lb. 

.30 

... lb. 

.32 

... lb. 

.45 

... Ib. 

.40 

... lb. 

.35 

... gid. 

.38 

...lb. 

80 

... lb. 

2 00 

... lb. 

1.25 

... lb. 

.18 

... lb. 

2.00 

... Ib. 


... lb. 


... lb. 


... III. 

:75 

... Ib. 

.14 

.. Ib. 

.40 

... lb. 

.18 

... Ib. 

3.25 

.... Ib. 

.15 


Para-nitro-tolunl.Jb. 1.35 — 1.51 

. Paraphenylcnediamine.Ib. 2.50 — 2.6! 

Paratoluidine.Ib. 2.00 — 2.1 

Phthalic anhydride.Ib. .60 — .71 

Phenol, U.S.P., drums (dcat.), (240 lb.).Ib. .12 — .21 

Pyridin.:.nal. 2.00 - 3.51 

Uesorein, technical.Ib. 4.25 — 4,5< 

Keson-in, pure.Ib. 6 25 - 6.7! 

Salicylic acid, tcch., in bbls. (110 lb.).Ib* e .50 - .52 

Salicylic arid, H. S. P.ib. .50 — .6' 

Salol.Ib. .90 -- I 

Solvent naphtha, water-white, in drums, 100 gal.. gul.o .33} — . 3: 

Solvent iiaphthn, crude, heavy, in drums, 100 gal. Mill. .23 — .2i 

Sulphunilic acid, crude. lb. .32 — .3 

Toluidinc. ib. 1.70 — 2.5 

Toluidine, mixed. Ib. .45 — .5 

Toluol, in tank ears. gal. .35 — ... 

Toluol, in drums. gal. .381 — .4i 

Xylifline, drums, 100 gal.. Tb. .50 — .6 

Xylol, pure, in drums. gal. .37 — .4 

Xylol, purib in tank cars. gal. .35 — ... 

Xylol, cnmmercisl, in drums, 100 gal. gsl. .37 — .4 

Xylol, eomiiiurr.iul, in tank cars. gal. .23 — .2 

Waxes 

Prices based on original puckagesin largeiiuantiiles. 

Beeswax, refined, dark . lb. $0.36 ■ $0.3 

Beusw-ux, relim-d, light. lb. .39 -- .4 

Beeswax, white pill 0 . lb. .63 — .6 

CHarnauba, No. I. iiiominal). lb. 1.00 1.0 

Carnauba, No. 2, regular (iiomimil). lb. .85 -* .8 

Carnauba, No. 3, North Country. lb. .35 .-3 

Japan. lb. .19 -- .1 

Montan. i-riide ... ib. .23 — .2 

Paraffine waxes, crude match wax (w hite) 105-110 

m.p. Ib. ,09 • - .0 

Parafline waxes, crude, scale 124-12fi ni.p. lb. .10 — .1 

Paraffine waxes, refined, 118-120 m p. lb. .113-- .1 

I'amfliiip w-nxes, rc-flni-d, 125 in p . lb. .124— 

Pnralliiic waxes, relined, 128-DO nip. Ib. .143 — .1 

Purairmc waxes, refim-d, IH-DSiiip. lb. ,16 — .1 

Paraffine waxes, refined, 133-137 m.p. Ib. .17 — .1 

Stearic acid, single pressi-d. Ib. .24 — .2 

Stearir acid, double pressed. Ib. .25 — .2 

Stearic neul. triple presseil. Ib. .27 — .2 

NOTE—Parafline waxes veiy scarce. 

Flotation Oils 

AH prices arc fnb. New York. uiilt-sH otlier\t it<e Htnted, and arc based 
earload lots. The oilsfin 50-gal. bbls., gro.NH weight, 300 lb. 

Tine i)il,Hteaiii diht ,sp. gr.,0.93(M1.940.gal. $2.3 

IMrie nil,pine, ilest. tlist.gid. I 8 

Pine tar oil, ref , sp gr 1.025-1 0)5. gal .4 

Pine till oil,i-niile,Hp gr. 1.025-1 (DSfiiiikeui'sf.o.li. JiiekBoiivi11e,l''ln.gii1. . 3 

IMiietnr oil,•loiible lef ,sp gr. 0.965-0.990 . gal .8 

Pine tar, ref , thin, sp gr , I OHO-I 960. gaj . 3 

Turpentine, eriifli-, sp gr , 0 900‘0.970.gid 2 0 

Ilardwooil oil. f o b Midi . sji gi . 0 9f,n ().«pjn gill . 1 

l*inewof»d ercfiHole, ii'f ... gsl. .5 

Naval Stores 


Kosiii K-J.. .. 
Hodii K-N.. 


.Spirits of till pent iiie. 

Wood turpentine, hleiiiii disl_ 

Wuml tiirpi-iitini-, di-hl. dist - 

Pine tiir pitch, bill 

'1 nr, kiln'.mnied, bbl ('<00 lb), 

I'etqrt tiir, bbl . 

Ilosjii ojl, first run . 

llosin oil, Hi-eiiiid run . 

Rosin od, tliinl run . . 


280 Ib. 

$12 25 

-$I6 25 

280 Ib 

16 60 

- 16.75 

280 lb. 

17 00 

- 17 20 

280 Ib 

17 25 

17.50 

280 Ib 

15 00 


gid. 

gill. 

gill. 

200 Ib. 

1 69 

- 'r.so 

bid. 

i4!50 

15 00 

500 lb. 

15 00 

- 15 50 

gal. 

70 


gill. 

.7) 


gill. 

.92 



Solvents 


7V76 deg , .- tei I bill'.. 185 III ) 

70-72 fleg , MCI I bblH (83 III) . 

68-7(i deg . steel bids. (85 Ib ) . 

V. M mid P n!i|ihl li», >ie« I bids. (85 Ib ) 


('rude Rubber 


Para I*priv«-r fine 

I'priver Cl HUM 
I'privcr eiiin-lii> b.dl 
Plantation —Pirst hitex • m i" 
Ribbed siniiked -In « I*' 
jtruwn i-rcfie, (Inn,«ll■:lll 
Amber ere[if No. I.. 


VK.CF.TABI.r: 

Tho following iirii-es are f.o b.. New York for uuiload lota. 

(.'astoroil. No ),iii bills. .... |J>. 

Castor oil, A A, in bblh. lb- 

("hina wood oil, in bids .... . Jb. 

Coeonniit oil, t'eyloii grinle, in bbls .... JJ>. 

Cocrinnut oil. Cijc hin guide, in bids (iioiriiiiiil).. jj). 

Cottonseed oil, ennle (f i» b null). If*. 

Coitonscf-d oil, snininer .vellow. |t). 

Coteonsoed oil, winter yellow. . lb. 

Linaed oil, raw, cor lots (domc^tlO) . gnl. 

Linseed oil, raw, tank eais (diuni-stir). gsj. 

Linseed oil, boilfd. ear lots (doiiiesfio) . gab 


Rill. 

$0 40 

.. gul. 

38 

.. gal. 

.37 

gnl. 

.29 

$0 32 

$0 33 

23 

24 

.23 

24 

.32', 


. 3IJ - 


.30 - 

— 

.30 

- 


lb. 

$0 17 

$ii. IS 

Ib. 

. 19 


Ib. 

18' 

.19 

Ib. 

16 


Ib. 

171 

i/ 

lb. 

. 16 - 

16 

Ib. 

.10 

.11 

Ib. 

.13* 

I) 

lb. 

.19 


gnl. 

1 20 


gsl. 

1 30 


gal. 

1.35 






































































































































218 


CHEMICAL AND METALLUBGICAL ENGINEERING 


VoL 23 , No. 5 


Olive oil, enmniercial. kuI 

Palm, Lagoa. ll>. 

Palm, bright red. IVi. 

Palm, Nigt'r. lb 

Peanut oil, rriiflr, tank rnm (f.o.b. mill). lb. 

Peanut oil, refinod, in bhln. lb. 


Soya bean oil. tank rarH. f.o b., Paeifir coant_ Ih. 

• FISH 

Winti'r iirrpiwd Menlnuleii. gal. 

Yellow ijlrarlifHl Menhadi'ii. gal. 

White bleuf'hed Menhaden. gal. 

Blown Meiilindc'ii. gal. 


. . . gul. 

3.00 — 

3 . lu 

... Ih. 

.104 - 


. lb. 
lb 

:i?‘r 

!i2 

lb. 

.12i - 

. 12 

,... Ib. 

.17 - 

. 18 

.. . . gal. 

1.65 


S!' 

1 70 

14 — 

iMl 

.... lb. 

.101 - 

.11 


Ores and Semi-finished Prodnets 

All f.o.b. Minoa, Unleaa Otherwiae Stated 


10.90 — $1 05 
0.95 — I 05 
I 00 -- 1 25 

1.00 1.20 


'Miscellaneous Materials 

.Ml f. o. b. New York I nlcHs < >thcrwitic Stated 

Mar^tea, ground, while, f oh. Kiiign Oeek, SC. act ton $2. 

Hnrytea, ground, otT enlor, f ci.b. Kings Cn‘ek r.i't ton II 

Miirytes, eriule, 88* f,(o 94* » bn.. Kings (*ri‘ek net ton I 

Hnrytew, grouiiil, white, f.o.b. (’artersviMe, (ia. net ton 2 

Hiiryti'H, ground, olT-eolor, f.o.b. CurlerKville iii't ton li 

UuryteH, rriule, ba , ('artemville,. . . m-t ton b 

Huryten, floated, f o.h. St. I.ouh . m-t ton 2' 

Barytea, eriide, min. 98Vo ba., MisHuuri. net ton I 

Blann fixe, dry. lb. 

Blane, fixe, pulp. net ton 61 

Cnaein.^. lb. 

Chalk, doiiieHlie, extra light. lb. 

Chalk, iloiiieetie, light.. lb. 

('halk, doineHtio, heavy. Ib. 

Chalk, Kiigliali, extra light.. . lb 

Chalk, Knglinh, light. lb 

Chalk, Knglihli, dense. lb. 

('Iiiiin e>ay, (Kanlin) erude, Lo b. niines, Ceorgiu net toi 
Chiiin elay (Kaolin) waHlieil, f.o b. (lefirKiii net to i I 

Cliiiin eluv (Kaolin) powilered. f •» b Ceorg-a n t to i II 

China elay (Kaolin) enide f.o li \ irginia poiiits net (on I 

(’liiiia elay (Kaolin) ground, f.o.b. \ irginia poll th. i et tun I! 

('liiiia rl.'iy (Kaolin), iinportio, Ininp. net (i>ii I 

t'hiiiu elay (Kaolin), iiiiportf d, piiiidi n d. .. net ti.n h 

Feldspar, eruile, f.o.b. Maryliiiiil and \i.rtli 

Carolina pointa. gross to*. i 

FeldMpiir, enide, f.o.b. Maine i(tt..-i 1 

Felclspar, groiiii'b f o.b. Mai 'e •!> 11.< i 2 

FeIdH[iar,gn>ii:iil, f.o i. Nortli('arolina .. in t to i li 

Feldspiii.gnjiiiid, f.o l>. N. Y. Slate.. i.et ti. i , li 

Fuller's iMirtli, granii'iir, f o.b. Fla.,. .. net to'i 2' 

Fuller's earth, jiowdensl, f.o.b. Fla . net to i 11 

Fiiller'seurtli, iiiifioiied, powili Md. net ii.n 3 

(•rapirte (diint po!i.'«b gradn 30* ;> ^^blulMl, .Mu lb. 

CSniphite (dust meiiig gniile 50*,’) .^.‘hlaml, .Mii. lb. 

(irapliite, cnieihlo. 80*; earbcin .\(-hliiiid, 'bi Ib. 

Clrupliite, rriieible, 9UMi oarboii Nhlilund, .Mu Ib. 

(irujihite, enieihle, 85'earboii. Ib 

Craphite, erueible, 88'"; rurbon.. Ib 

(iraphito. enieible, 90'','. rarluin. II•. 

Piiiiiiee sto'ie, imported, lump . Ib 

PuiiiieeHtn ie, doiii(*.s(ie, liiiiiii .. Ib 

Pmniee Mto"e, gioii id. III. 

(blurts (neid tower) fi'd to head, f o.b. I'nltii. ure m t to i 

,(.blurts fneid tower) li<o'2 in., f u.li. Paltiinore.. i it tu i 

(juarts (arid tower) riee, f.ob, l‘-ilT:n.ore 11 1 li .i 

()iiurts, liitiip, f.o.b. North Caroli.'ui i et ton 

Shellar.orn* gidi’ie .... !> 

Shellac, orange uiiperi'ine « 

Shellac, A. C. gar et.. . !' • 

Slieiiae,T. N... I * 

Sonpstone. . . tin 1 

Tile, paper-iiiiiking grad(*H, f.o.b, Vermont. to!! ' 

Tale, roofing grtules, f.o.b. Vei inonl. . tu'-i I 

Tale, rubber grnrles, f.o.b. \'e moi I . ton ' 

'fair,powileml. Southern, f.o.b. ears Ion li 

'Tale, imnorti'd. ton ul 

TalCalifornia Tiilruiii Powiler grade to i 2i 


Refractories . 

('limine briek, f.o.b. Chcbler, earioth 
(Thtutiie briek, 9-iii. Htra. and sises, f.o.li. '•ultinnin- 
Fire elay briek, Ist (jiiality, 9-in. Hliupisi, l.o.b. PenneyI- 

vaiiiu, Ohio and Kentucky wairks. 

Fire elay briek, Ist iiiiabty, f.o b. St. Louis 
Fire clay briek, Ist f|iinlit.v, f o.b. New .lersey. . 

Fire elay briek, 2il qiiiility, 9-in. aliapes f.o.b. i'eiiiieyl- 

vnn'ii, ()hio and Kentucky works. . 

Magnesite briek, 9 in. Htraiglits, f.o b. Daltiiiiore .. 
Magnesite briek, 9-in. aisi'S iiiid shapes larger than 9-in. 

Magnesite briek, Lo h. ('heater... ^. 

Silien brick, 9-iu. and 9-in. sises, Cliiengo district. 
Silica brick, f.o b. Minningliain 
Silica iirick. Lo.b. Mt. riiuni, Pii. 


Ferro-Alloys 

All f.o.b. V. ..rk.s 

Fcrro-carbon-titnniuiii, 15-18^0, f.ob. Niaguiu 

Falls, N. Y.net toll 

Ferm-eliruiiie, per ib. of Cr. contained, 6-8^r 

earboii. earinls ... Ib. 

Fcrro-chroine, |ter lb. of Cr. contained, 4-6?c 

carbon, lurlois. lb. ' 

Ferro-niunganeM', 76-80% Mil.Ki'uksicn 

Spiogelciseii, l8-22?o Mn.grosstdi 

Kerro-niolybdeiiiini, 50-60';^ Mo, per lb', of Mu.. lb. 

Ferro-silicon. 1t>*l5^c.gross ton 

Fcrro-silicon, 50%.gross ton 

Ffnro-silicon, 75^0.gross ton 

Farro-tiincstcn, /0-8Q%, per lb. of contained W... lb. 
Ferro-urariiutn, 35-50% ot C, per lb. of content lb. 

Ferro-vaimdium, 30-4(1% pc*rlb. of nontained V.... lb. 


net ton 

$22.00 

-$25 00 

Fict ton 

18 00 

- - 20 00 

net ton 

8 00 

- to 00 

net ton 

23 00 

- 25 00 

iii'i ton 

16 00 

— 19 00 

lift ton 

12 00 


iii-t ton 

26 50 

- 28 00 

lift ton 

II 00 

II 25 

lb. 

.05) 

— Oo 

iif>t ton 

60 00 

80 00* 

Ib. 

15 

— 18 

lb. 

.05 

Ob 

lb. 

.041 

05' 

Ib. 

.04 

— 05 

Ib 

.05 

.07 

Ib 

.05 

.00 

Ib. 

.044 

.05 

lift 1«M 

9.00 

12 00 

lift til 1 

12 00 

15 GO 

II t ill 1 

IR 00 

■ 22 ro 

lift tun 

8 00 

- 12 00 

1 ft tun 

15.00 

-- 40.00 

ni't ti.ii 

25.10 

35.011 

lift tf.ii 

Ju.on 

60 00 

gross to'i 

7.50 

8.00 

Id t^.-i 

7 50 

10 00 

ill t t.i 1 

21 (.0 

2 4 00 

l:( t to 1 

17 CO 

- 20 00 

i.ft ti. 1 , 

, 17 CO 

- 20.00 

lift tii'i 

' 25 to 


lift to 1 

18 no 


lift li.li 

3 j.tO 

40 OC 

11). 


01 

Ib. 


02 

Ib. 


— .05 

Ib. 


— .10 

Ill 


— 08 

lb 


09' 

lb. 


10'. 

lb 

04 

50 

Ib 

n.i 


III. 

04 

.07 

lid (>> 1 


10.00 

1 (t ti. 1 


14 on 

1 d ti .1 


17 00 

1 ft toil 

5.00 

• 7.50 

1 > 

I 45 


I'l 

1 45 


r, 

1 l/i 

1 15 

i'l 

1 70 

1 50 

ti :i 

I'l.OO 

- 2i.l.n 

to:i 

'> 50 

14 (.0 

ton 

8 00 

9 GO 

ton 

9 (lO 

•5 00 

(on 

12 on 

15 00 

(on 

uO CO 

70 on 

lii 1 

20 00 

35 00 


l.i'L lull 

no¬ 

100 

lift tun 

vo 

95 

1,000 

45 

53 

1,000 

45 


1,000 

75 


I.COU 

40 


lift (on 

100 



l<cguliir extras 

ii«-t tun 

90- 

100 

1.000 

55- 


1.000 

51- 

'55 

1,000 

50- 

55 


Chroino ore, Calif, concentrates, 50'/« min.. 

C'r#C3s.. 

Chruiiio ore, 40%, min., CraO, f.o.b. Atlantia 

Seaboard. 

♦Coke, foundry, f.o.b. ovens. 

♦(■Joke, furnace, f.o.b. ovens. 

♦Coke, |}utmleiim,ro(iiier.v, Atlantic Seaboard ... 
hliifirspar, lump, f.o.b.Toiiuoo, Now Mexiro.. . 
r1uor spur, Htamlard, domeHtie washed gravel 

Kentueky and Illiijoia trines . 

Ilincnitc, 52 'o TiOs, per Ib. ore. 

Manganese (>n>, 5(K>^ .Mii, e i.f. Atlai:tic aeaport 

.Mangiuiesc ori*. eheinicul (MiiO.). 

Molybdenite, 85% MoS-, per Ib. of MoS,, N. Y. 

Monasite, per unit of Tiif),. 

I'yriti'^, Spinisli, (iiies ,e.i f., Atiuntie seaport 
Pyf ites. Spanish, furnace .size, c.i.f., Atlantic 

seaport. 

Pyrites, Spanish, run of mines, ei..f , Allantie 

seaport .. . 

Pyrites, domestic, fines. 

(luiilc, 95'.o TU)® per lb. ore. 

Tungsten, ^heelite, 60% W (J, anil over, per tiiiil 

of WO,...:. 

Tijngsti'ti, Wulfruniite, 6C)^o VV’O. and over, per 

^ unit of WO„ N. y. (J. 

Cranium Ore (Carnotite) per ll». ef C* (>h 
I jRiniuin oxide, 96% per lb. oontainoil CjOh. . . 

Vana*liiiiii peiitnxide, 99^Ji. 

yuiintliiiiii Ore, per lb. of Va (>5 nontained. 

Zircon, wtisheil, iron free. 

•.Nominal 


Non-Ferrous Metals 

\rw York Markets 


CJopper, olactrolytic. 

Aluiniiiuiii. 98 to 99 per cent. 

Antimony, wholusaln lots, ChiiiCMe and Japiiiie-o 

Nickel, ordinary (Ingot). 

Nickel, eleetrolytic. 

Tin, ,Strait8, spot. 

Lead, New York, spot. 

Lead, E. St. T. 01118 , spot. 

Zinc, spot, New York. 

Zinn spot, C. St. T.oiii8. 


. unit 

.60 

65 

.. unit 

.77 — 

.85 

.. net ton 

18.50 — 

20.00 

... net tun 

18.00 - 

19.00 

... net ton 

24.00 


. . nut ton 

17.50 - 


Vfl 



.. net ton 


25 00 

.. lb. 

■.62 - 


irt unit 

.724- 

75 

.. gross ton 

75.00 — 

85.00 

Y. lb. 

.60 — 

65 

.. unit 

42.00 — 


indt 

.12 


unit 

.164- 


unit 

. 12 

. 14 

unit 

. 12 - - 

. 14 

lb. 

.15 — 



. ... unit 

7.00 - 


per 

. .. unit 

6.50 — 

7.50 

lb 

2 75 

3 00 

. . . Ib. 

2.75 — 

3.00 

.. lb. 

12.00 — 

14.00 

. ... lb. 

1.25 — 


,... Ib. 

.10 - 



OTHER MK'rAI.,S 

Silver (('uliiiiiercialj. ns. 

(Jadmiuiii .Ih. 

Ilisinuth (SOib Ib. lots).lb. 

Cobalt.lb. 

Magnesium (f-o.b. Niagara Falls).Ib. 

Platinum. .*.os. 

Iridium.os. 

Palladium.os. 

MeA'ury.75 lb. 


Ceuta (ler Lb. 
19.00 
33.00 
8 00 
43.00 
45.00 
49.50 
9 25 
8.90 
8 25 

7 9061:8 40 


$0,991 
1.40691.50 
2.70 
1 50643.00 
1.75 
006485 
350. on 
80.00 
88.00('r:90.00 


FINISHED METAL PRODUCTS 

Warehouse l*rice 
Cents per Lb. 

(Jopiicr sliects, liol rolled. 33.50 

CJopper bottoms.>.. 38.00 

Cupjirrroils. 38.006n40.00 

High brass wire and Bhevts . 30.25 

High brassrcKls. 25.00 

Low brass wini and sheets. 28.50 

Low brass rods.* . 29.00 

llrascd brass, tubing. 38.25 

llrosed limnse tubing. 41.75 

Seamless copper tubing. 34.00 

Seamless high brass tubing. 33.00 

8C!ilL4P ME'l'ALS 

Cents per Lb. 
Buying Price 

Aluminum, east scrap. 23.0064 23.50 

Aluminum, sheet scrap. 23.000)23.50 

(Jopprr, heavy iiiachiiirry comp. 14.506415.00 

(Jopper, lioavy a^l w iro. 15.506415.75 

Copper, light and bottoms. 13.75Q4l4.25 

Copper, hc‘avy cut and crueib'.e. 16.25 

Brass, liea\y. 9.50(^10.00 

Brass, light. 7.2564 7.75 

No. I clean brass iiirititigs. 9.0064 9.50 

No. I comp, turnings. 12.S0((413.50 

Lo^, heavy. 7.2503 7.50 

Pine, scrap. 5.0064- 5.50 


;20U.UU -$25U.UU0 

17 . 18 

19 20 

200 00 - 225.00 

75.00 

2 50 -- 3.00 

60.00 — 65.00 
80. (JQ— 90.00 
150.00 — 160.00 

6.50— 7.75 


Structural Material 

The following base prices pcT 100 Ib. are for siriietural shnpns 
larger, and plates fin. and heavier, from jobbers* warehouses in 


--NewY'ork- 

One 

Current Month 
Ago 


— ^-Clovoland'- 
One One 

Year (Jurrent Year 
Ago Ago 


3 in. by i in. and 
the citiea named: 

Chicagt^ 

One 

Current Year 
Ago 


iStriietural shapes... $4.47 

Soft steel bars. 4.62 

Soft Steel bar shapes 4.62 

S^t steel bands.... 6.32 

Plat.s, I to I in. think 4.60 


$4.47 

$3.97 

$3.47 

$5.00 

$3.37 

$3.97 

$3.47 

4.62 

4.12 

3.37 

4.50 

3.27 

3.87 

1.37 

4.62 

4.12 

3.37 


3.27 

3.87 

3.37 

6.32 

5.32 

4.07 

6.25 

• s • 



4.66 

4.17 

3.67 

4.50 

3.S7 

4:i7 

3.67 
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Industrial 


Financial, Construction and Manulbcturers* News 


CLNV'RLAND—The Jordan Motor Car 
Co.. 1052 Kast 152d St., hna awarded the 
oontnict for the count met ton of a 2-Htory 
Japanninff building at 1070 lOnat 152d St. 
to the TIunkin-Coiikey ('oiintr. i'o., Century 
Hlfig. KHtlmatcd cost. 1100 , 000 . 

CLKVKLANn T. S. Injather Co.. 

0/0 K. R Cunaett. Kant l.'lth Si. and fiu-' 
«-lld Avc., plana to build a I-.story. li)Ux.lOO- 
ft. factory on Hroadvlow Hd. Eatlrnatad 
cost. $100,000. • 


Construction and 
Operation 

Alabama 

BIKMINQHAM—Thp Ainer. Bolt Wlc».. 
29th St. and lOtli Ave. N., has awarded the 
contract for the construction of a steel 
addition to forire shui>N. to C. M. .Alien. 
Estimated cost. $25,000. 

Arizona 

jyiESA—Tile South Side iTuinmunity Hos¬ 
pital. c/o Berlin, Sworn & Kandall. archts.. 
19 South La Salle St. Chic.'if;.'). is having 
preliminary plana prepared for the con¬ 
struction of a .l-story, 42xl00-ft. hospital. 
A small chemical laboratory will be in¬ 
stalled in same. Ustlmated cost. $12.5,000. 

Connecticut 

liJtllMSKPOllT — The Amer. Tube A 
St.'implng Co.. 471 Hancock Ave., will build 
a 1-story. .50x160-ft annealing building on 
Wordln Ave. Estimated cost. $30,000. 
Work will be done by day labor. 

SUFPTELD — The Fords AVawbeek 
Springs, Ine.. c/o Waller E. Dibble, archt. 
.117 Main St., Springfield. Mass., will soon 
award the contract for a 1- and 2-story 
spring water plant. Estimated eost. $50.- 
000 . 

WATEHBrRY- M. J. Daly A Sons. 543 
Bank St., has awarded the contract fur the 
ennstruetion of a 1- and O-story factory for 
tlie manufacture of sheet metal, to the O. 
S. f'halfield To.. 138 Division St. Esti¬ 
mated cost, $85,000. 

WATEUVTT.LE—The Berbecker & Row¬ 
land Mfg. Co.. Main St., has awarded the 
contract for the construction of a 3-story. 
40xl80-ft. factory for the Triariuf<*ieture of 
met .'ll goods, to the Torrliigton Blilg. ("o.. 
197 Water St. Estimated eost, $100,000. 

WIN’DSOR TX)CKS — C. 11. Dexter & 
Sons. Tnc.. h.as awarded the contract for 
altering the present tissue paiu^r mariiifae- 
tiirifig building, to the Bent-Bartlett Co.. 
43 Ann St.. Hartford. Estirn.'ited eost. 
$29,00(1. 


Louisiana 

NEW ORLEANS -S. Ohnstelii will soon 
award the contract for the coiistruetion of a 
1-story factory on (^^1apessa St., for the 
Union Paper l^rodncts ("o., 109 Tchoupl- 
toulas St. Estimated eost. $195,000. Emile 
Well, Whitne.v Pentrai ikink RMg.. ;ircht. 

,' Maryland 

liAI.TIMOKB The Nntl. Hltullthlc 
Enamel A i*:ilni Piv. ijiiwreiice and Wood- 
all Sts., will receive bids about Aug. 9 for 
I ho eonslrnction of a 3-story. 100x150 ft. 
addition to the enamel and paint plant- 
Estlfintti'd cost, $100,000. J. R. Broderich, 
mgr. 

Massachusetts 

EAST EVERETT -The Boston Varnish 
Co., 2d St., has awarded the contract for 
the construction of a l-slory, 40x60-ft. ad- 
liilion and altering the present plant on 
East Summer St., to J. E. Locatelll Co.. 
Inc.. 4B Coriihill St.. Boston. Estimated 
eost. $30,000. Noted July 21. 

ilOLYDKE—Tlie Hampden Olased Paper 

Card Ci>.. River Side, has awarded the 
coni met for the construction of a 4-story, 
92x291 ft. factory on Water St, to the 
Casper Ranger Constr. (To., 201 Devonshire 
St, Boston, at $165,000. 

W'UEELWRKIIIT — The George W. 
Wlieelwright Paper Co., 70 Franklin St, 
|{oston. lias awarded the contract foie the 
construct ion of n concrete sediment a tltm 
t.ank at its Hardwick mill, hen\ to tin* H. 
P. (himmings (Smstr. (^o., AVnre. 

Michigan 

DETROIT—The General Forgings (Torp., 
e o J. D. Edwards, fi4 Lafayette Blvd., 
pl:iiis to build a 2-slory. 65x210-ft drop 
forging shop. 

Minnesota 

.MINNEAI’OLIS Tile Western C’hemlcal 
Co. Ilians to build a 3- to .5-8tory jiatent 
medicine faelory on Malcolm Ave. and 
University Ave.. South Chemical crpiii.- 
nieiit will be installed in same. Estimated 
cost, from $12.5.000 to $150,000. A. G. 
Kranz. Ilntchinson. iires. Downs A Ends, 
80.1 Piioenix Bldg, arelits. 


Fd.STC'RHA The Wlllys IJght ('orp., 221 
('berry St.. Toledo, has awanled the con¬ 
tract for Mie construction of a 1 story. 130x 
211-ft. foundry for the inaniifactnre of iron 
castings, to II .r. Splcker, Elm and ITtlca 
Sts.. Toledo Estimated eost. $125,000. 


VVIIOtglWn 

eiigr. M l6 East 116th St.. Cleveland, has 
been engaged to report upon sewerage and 
sewage disposal improveineiUs. Estimated 
cost, $600,000. T. S. l'*Htln*rs, city ungr. 

WARREN--The Bd. Educ.. c/o .1. Buck- 
waller. has awarded the contract for the 
construction <}f a 2-stiiry. 125xl50-ft. addi¬ 
tion to the Technical High School, 

and a 2-Htory. ]10xl82-ft addition to tho 
\Aes! Technical High School, to the ShttS- 
trump ('o.. Youngstown. Laboratory 
equipment will be installed in aame. Esti¬ 
mated cost, $850,000. Noted July 28. 


Pennsylvania 

EI^YSRURG- The Ikl. Edue. is having 
Ilians iirepared for the construction of a 
2-Btory. 60x80-ft. high sehool. A chemical 
laboratory will in^ Installed In same. Esti¬ 
mated eost. $100,000. RIehter l.H»e, 32 South 
17th St., Phlladelplila. arc.lit. 

.IDIINSTOWN—The Peris Products Co. 
lias piircliHsed a site on Sheridan Ave., and 
ivlnns to build a 2-Htiiry. 47x157 ft. factory 
for the niiinuracture of soap prorlucta. Estl- 
in.ated cost, $150,000. 

PIIII^jADELPHIA—T he Electric Storage 
ISaltery, Allegheny and 19th Sts., has 
awardeil the contract for tlie construction 
of a number of huildings. Including a form¬ 
ing room, pig lend manufacturing building. 
Jars and castings buildings, etc., to William 
Steele A Sons (7o., 16th and Arch Sts. 

PITTSBURGH -The Oliver Iron A Steel 
(Ni., 10th and Muriel Sts., has awarded tho 
contract for the construction of a 2-Btory, 
2Hx60-ft. water purification plant which will 
have a eaparity of 20.000 gal. per hour, to 
the Uuihiierl Bros, (’’o., Bessemer Bldg. 
Estimated cost, $35,000. 

Uhode Island 


PROVIDENfTE—J. P. (Toncarinon, Chalk- 
stone Ave., has awarded the contract for 
the eonstriietion of a l-story, 76x126-ft 
Iniiiidry. to the interstate Constr. Co., 20 
Wi'yboaset St. Estimated cost. $28,000. 


Georgia 

SAVANNAH--Tho Dd. hMuc. plans to 
build a S-story, 148-224-ft. scliool. A chemi¬ 
cal lHborntor.v will be installed in same. 
Estimated cost, about $1,000,000. William 
B. Ittner. Bd. Educ.. St. Louis, Mo., archt. 

Illinois 

CniCAGO —The Enterprise Paint Ule- 
Co., 854 West Van Buren St., has awarded ' 
the contract for the construct Ion of a 6- 
story, 44x60-ft. paint factory on Van Hiiren 
and Peoria Sts., to the O. W. Rosenthal 
Co.. 84 East Jackson St. Estimated cost, 
$50,000. 

GRANITE CITY—The Bd. Edue. is hav¬ 
ing plans prepared for the construction of 
a 3-slory high school. A chemical labora¬ 
tory will be installed In same. Estimated 
cost. $ 280 , 000 . William B. Ittner, Bd. Educ. 
Bldg., St. Louis, Mo., archt. 

Indiana 

GARY—The Universal Slag Brick A Tile 
Co. is building a l-story. 100x200.ft. brick 
idant. Estimated cost, $200,000. Silica, 
Brick ft Eng. Co., engr. 


Iowa 


DKS MOINES—The Mtd-We«t Steel Co., 
c/o Des Moines Steel Co.. 4 th St. south of 
Tuttle St., plans to build a 2-story steel 
manufacturing plant. Estimated cost, 
1200,000. J. Vanijow, pres. 


NEWTON—^The Newton Pdry Co. has 
awarded tho oontraet for the construction 
of a 2-story, 106z300-ft. foundix to the 
A. H. Newman Co., 617 Hubbelt Bldg.. Des 
Moines. BstimatM cost, $100,000. 


Missouri 

BROOKFlEId)—The School Bd. is hav¬ 
ing pri*linilu;iry plans prepared for tho con- 
Htructioii Ilf a 2-story sehuol. General 
«-liHrnleaI laborstorloM will be Installod in 
siiirie. Estimated cost, $105,006. A. W. 
Bnkor. secy. W. E. liulse ft Co., 309 Se- 
»*urltIeM Bldg,. D«*h Moines, archt. Noted 
June 30. 

ST. liOUiS—Tlie , Blanke-Baer Chemical 
Co.. 1710 Morgan St., plans to build a 
modern, factory for the manufacture of 
.leilies and pre.servea on King’s Highway. 
Estimntfd coMf. $150,000. 


New Jersey 

EI>GEWATER—The United States Alum¬ 
inum ('o. Ilians to eon.struet a large addi¬ 
tion to its plant. 

JERSEY ('TTY - J. T. Ryerson ft Sons, 
mniiufactiircrs of steel. 230 West Side Ave, 
plan to iiuild an .nddllion •to their plant. 
Estimated cost. $50,000. 

MONMOl'TU JUNCTION—Tile Alcoholic 
Products f'orp. ha.s awarded the contract 
for the ronstructlon of a plant addition, 
lo Barney Ahlers, 110 West 40th St.. New 
York (;ity. TOstlmaled cost. $.50,000. 

TRENTON—The Acme Rubber Co., East 
.'4tatc St,, has awarded the contract for the 
construction of a l-story, 90x3o0-ft. rubber 
plant addition on East State St., to the 
N. A. K. Bugbee Co. 206 East Hanover 
St. Estimated cost. $60,000. 

Ohio 


(CANTON—The Timken Roller Bearing 
Co.. Dueber Ave., plans to build a 1 and 
6-Btory addition to preaent plfint on 18th 
St, S. W. Estimated cost, $75,000. 


PROVIDENCE -The Franklin Prooess 
Cty, 29 l*romenade St., has awarded the 
contract for the construction of a 2-Btory, 
n0x170-rt. dye house, to J. H. Bickford, 
509 WeMi minister St. Estimated cost, 
$150,111)0. Noted July 28. 


Tennessee 

MEMPIIIS--The ('onlinental Piston Ring 
('o , 650 Marshall St.. Is building a 150x217- 
ft. factory. 


Texas 

IHHiGK- Thp TranM-Contlnontal Oil Co. 
plans to Iiuild a wax plant hero. Estimated 
cost. $750,000. W. S. Barwiek. supt. 

West Virginia 

WllEETilNG—The city plans to Install a 
inech.'inlcal filtration system. Estimated 
eost. $1,500,000. 

Wisconsin 

• •KGAKHURG—Krpd Schuolte. City CIU., 
Will reeeive bids until Aug. 24 for the in¬ 
stil 11a lion of 2 sewage disposal tanks, etc. 

MII.WAUKEE--The Esleln Sheet Metal 
Wks.. 1001 noth St., will build a l-story. 
30xl20-ft. sheet metal works addition on 
30th St. Esilmoted cost. $8,000. Work will 
be done by day labor. 

MILWAUKEE —The Patton Paint Co.. 
213 Lake St., has awarded the contract for 
the construction of a 2-8tory, 70xl06-ft. 
varnish factory and a 60xll2-ft warehouse 
on Lake St. to the Amer. Contg. Co., 198 
Milwaukee St. Estimated cost, $180,000. 
Noted July 7. 
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SHEBOYGAN—The Tomnh Rubber Wks.. 
176 16th St., Milwaukee, plans to' build a 
2-Btnry, 80x160-ft. factory for the manu¬ 
facture of rubber goods. 

WAUKESHA—The Waukesha Fdry. Co., 
340 R'way, has awanled the contract for 
the construction of a 1-story, 120x300-ft. 
foundry, to the Fedei^l Bridge & Structure 
Co. HfStlmatod cost, |5n,000. 

WHITEFISH BAY—The city Is having 
plans prepared for the rconstrucilon of a 
sewage disposal plant, Alter beds of sand 
and crushed syphons. Estimated cost, 
120,000. Parsons ft Orbert, 627 M. & M. 
Bank Bldg., engrs. 

Alaska 

UNAIjASKA island—T he Amer. Whale 
Products Co., 8 South Dearborn St, Chi¬ 
cago. will soon award the contract for the 
construction of a whale oil plant along 
Udagak Bay. Plans Include refining and 
fertiliser plants, oil tanks, etc. Elstlmated 
oost._|L000 ,000. Woltorsdorf ft Bernard, 
138 North Lu Salle St., Chicago, archts. 

Alberta 

ATHABASKA — Mackenale Basin Fish¬ 
eries will soon receive bids for the con- 
siructlon of a cannery along Black Bay. 
hero. L. Baxter, Sidney, N. S., engr. 

Cuba 

HAVANA — The Anglo-Saxon TTospltal, 
o/o Berlin, Swern ft Randall, archts., ID 
La Salle St, Chicago, Is having, plans pre- 
ared for the construction of a -story 
ospltal. A chemical laboratory will bo In¬ 
stalled In same. Estimated cost, $600,000. 

Ontario 

BRANTFORD—The Cockahut Plow Co. 
will receive bids until Aug. 8 for the con¬ 
struction of a 70x200-ft. foundry and forg¬ 
ing building. Estimated coat. $ir»0,ii00. 

GODEUKMl — The Town Council Is re¬ 
ceiving bids for the installation of :in anto- 
matlcally controlled chlorinating plant. 
Mayor Wlgle, Chn. of the Committee. 

GRIMSBY—The Grimsby PIckio Co. wMll 
soon award the contract for the construc¬ 
tion of a 3-Btory, 40x80-ft. pickle factory. 
Estimated cost, 840,000. 

PRTROLBA — The Adams Wagon Co. 
plans to build a 1-stury, 70x200-ft. forge 
shop and Is in the market for equipment for 
same. Estimated cost, $26,000. 

SUDBURY—The Canada Creosotlng Co. 
plans to build a I- and 2-story creosotlng 
plant. Creosotlng equipment will be In¬ 
stalled In same. Estimated cost, $50,000. 

Quebec 


hill sales representative for the Dayton, 
Ohio, territory. Mr. Toohlll was for some 
years metallographlst with the Interna¬ 
tional Motors Co. at the PlalnAeld and 
New Brunswick, N. J., plants of that com¬ 
pany. 

The Knoxville Iron ft Steel Co., Knox¬ 
ville, Tenn., is preparing to use powdered 
coal for puddling, bushellng and reheating 
furnaces as well as for boilers to replace 
its present hand-Ared method. Contract 
has been closed with the Quigley Furnace 
Specialties Co., 26 Cortlandt St. New York 
City, for a complete system, including coal¬ 
mining plant and equipment for distribut¬ 
ing and burning the pulverized fuel by the 
Quigley compressed air system. Work on 
this Installation Is to be started imme¬ 
diately. 

The Clbvesand Crane ft Enqineerino 
Co., WlcklifTe, Ohio. Is publishing a bi¬ 
monthly house organ entitled CrMui-ing. 
This paper Is an Intentional effort to create 
immc^dlate Inquiries and subsequeat sales 
for Cleveland cranes, and Is a most Inter¬ 
esting and well illuminated presentation. 

Meiob. Hasbktt ft Slaughter, Tnp., 
chemical engineer. 210 South 13th St.. Phll- 
ade^hla. Pa., has taken over the Interest 
of Dr. Samuel P. Sadtlcr in the Arm of 
Samuel P. Sadtler ft Son, analytical and 
research chemist, and has Incorporated the 
same as Samuel 1*. Sadtler ft Son. Inc. 
Dr. Sadtler Is retained as the expert con¬ 
sultant and S. S. Sadtler has been made 
president. Dr. IF. P. Bassett and B. G. 
•Slaughter vice-presidents, and C. C. Meigs 
secretary and trea.surer. 

W. S. Qcjksi.kt, pre.^ldcnt of the Qulghiv 
Furnace Speelnltles Co., sailed for Europe 
on the Cunard liner Impcrator on July 16. 
His trip Is for the purpose of furthering 
the business relations of the Quigley orga¬ 
nization in England. France, Beli^um. Italy 
and .Spain. 

Tiik Angelijs IIkkt, ft RijiinER Co. Is In¬ 
stalling new equipment in Its factory at 
1417 X. Main St., Los Angeles, and In the 
near couture expeets to begin the produetlon 
of rubber tubing, stopples, etc., for the 
drug and ehotnlcal trade of the PaclAc 
Coast. The present output consists chieAy 
of mechanical goods, especially rubber soles, 
heels, and vnive disks. W. E. McCarty is 
president and gcm^ral manager and Enimct 
Long is factory supeiintondont. 

New York Tbsting TjAuouatories, Ij. R. 
SeldolL managing dlrcx^tor. has been 
awarded the contract for the chcmclal, 
physical ond electrical Ic'stlng of approxi¬ 
mately 400,000 ft. of Are niariii telegraph 
and police .signaling cable, and wire by 
A. E. Roche, engineer, for the City of Troy, 
the Inspection being under the supervision 
of O. Brlnton Jack, Jr., director of inspec¬ 
tion and tests. 


Coming Meetings 
and Events 

American Association fCr the Advance¬ 
ment OF Science will hold Us 1920 meeting 
Dec. 27, 1920, to Jan. 1. 1921, at ChleagO^ 
Illinois. 

American Ceramic Society will hhUL Ita 
summer meeting at the La Salle Hotel in 
Chicago, Aug. 16, 17 and 18. 

American Chemical Society will hold 
ts fall meeting in Chicago, Sept. 7 to 10 
neluslve. 

American Electrochemical Society will 
hold Its fall mooting In the Hotel Statler, 
Cleveland, Ohio, Sept. 80, Ocf. 1 and 2. 

American Focndrymen^s Association 
will meet in Columbus, Ohio, Oct 4 to 8 
Inclusive. 

American Institute of Mining and 
Metallurgical Bnoineebs will hold its one 
hundred and twenty-second meeting Aug. 
20 to Sept. 8, at Lake Superior. 

American Mining Congress will hold its 
next convention In Denver Nov. 15. 

American Peat Society will hold Its an¬ 
nual meeting at Madison, Wla. Sept Zm 8 
and 4, 1920. 

American Physical Society will hold a 
meeting Nov. 27 at the Case School of Ap¬ 
plied Science, Cleveland, and the annual 
maetlnir beginning Dec. 28. at Chicago, the 
latter neing the oeeasloti of the sptH'hil 
quadrennial meeting of the American Asso¬ 
ciation for the Advancement of Science and 
the Afflllated Societies. 

American Steei. Treaters' Socukty, Chi¬ 
cago, will hold its second annual conven¬ 
tion and exhibit, combined with the con¬ 
vention of the Steel Treating Research So¬ 
ciety of Detroit, Mich., In the Coliseum 
Museum, I’hlladclphla, Pa., Sept. 14 to 18 
Inclusive. 

Association of Iron and Steel Elec- 
TKK'AL Engineers will hold Its 14th annual 
convention at the Hotel Pennsylvania, New 
York City, Sept. 20 to 24, 1920. 

Engineering Council will hold Us next 
meeting In Chicago, HThursday, Oct 21.1920. 

Institute of Metals Division or the 
A.l.M.E. will hold Its usual Joint meeting 
with the American Foundrymen's Associa¬ 
tion at Columbus, Ohio, during the week 
beginning Get. 4. 

IRON AND Steel Institute (British) will 
hold its .autumn meeting at Cardiff by In¬ 
vitation of the Ironmasters and Steel Man- 
ufaelurers of South Wales and Monmouth- 
.Mhlre. The date of the meeting will be 
Tuesday, Sept 21, for the assembling of 
the members at Cardiff, and the formal 
proceedings will open on the morning of 
Wednesday, Sept. 22. 


MONTHKAT.!—The Canadian Rubber Co.. 
Ltd., Inapeclor St, has awarded the con¬ 
tract for the construction of a 1-story, 40x 
50-ft rubber factory on Notre Dame St, 
E.. to George M. Martin & Co., St Catherine 
St, W.. Westmount. Estimated cost. $12.- 
00 <. 


Industrial Notes 

Canadian Abrasives, Ltd., has been 
organized with a capital of $100,000, and 
ground has been broken for the erection 
of a plant which is to cost 250.000, on 
Mason St, Victoria. The Provincial Gov¬ 
ernment. through the Departiin‘iit of indus¬ 
tries, has granted the compony a loan of 
$22,000 at 6 per cent 1nti*ri'.«5t. Tlu- • om- 
pany will manufacture «brasl\»* papi'r.M ami 
powders from natural products. At .«»cvtTal 
points In British Columbia there :iro ••xton- 
sive deposits of high-grade silica and gar¬ 
net siinuH. 

Wilson-Makulen Co., New York City, 
has appointed S. C. Horn repri'.‘«entntivi* for 
ihe Cincinnati district, wdth an office at 811 
Commercial Tribune Bldg. 

Elei’trio Furnace Construction* Co., 
Phllndolphla, I*a., aniiourioe.H recent .hh1»*s of 
Mcctric furnaces to iKwlgi', CHrrIgiin A 
Favorite, of Philadelphia, Pa., and the 
Electric Steel Products Co., of Turners 
Falls, Mass. 

ITamlin ft Morrison, Philadelphia. Pa., 
announce the opening of a branch at 10 
East T,exlngton St., Baltimore, Md.. on 
Aug. 2, 1920, where they will spoclalize In 
sampling and w'olglilng. All a nautical 
work will continue to be done at the Phlln¬ 
dolphla laboratory. 

The Quigi.ky Furnace Specialties Co., 
New York City; has appointed W. A. Too- 


Manufacturers’ 
Catalogs * 

The Cutler-Hammer Mfo. Co., Milwau¬ 
kee, Wls., Is issuing a new two-color, 24- 
irnge booklet on elevator controllers. This 
booklet, which is known as Publication 840, 
illustrates the new controller.s and em¬ 
phasizes their simplicity, quiet operation 
and smooth ;u*celorntlon? Carbon-to-copper 
.standardized pow'er contacts are used, 
which are interrhnngeable on a.c. or d.c. 
controllers of tho same rating. Aocc'lern- 
tlon is obtained by time limit relays of 
siiiiplo design, which furnish the same eom- 
fort.'ible sniootliiic.sN of .neeeleratlon In spit" 
of wlilely varying load conditions. The la.st 
few' pages are devoted to auxiliary appani- 
tus for use with elevator eontrollers, which 
includes reversing switches, floor selectors, 
various limit switches, car switches and 
tloor switches. 

TitE (hUSGOM-KUBSELL Co., Ncw Yoi’k 
<Mty, calls attention to Bull. 1111. entitled 
"Stratton Air Separator,’* whieh tells of llm 
successful removal of water from com¬ 
pressed air. 

Yarnall-Wari.vo Co., Philadelphia. Pa., 
has published a folder description of Its 
Yarway pipc-joint and Tarway holtlte pipe 
rlainps. It will gladly furnish copies of 
tile folder upon request 

, P- H. ft P. M. Roots Co., Connersvllle, 
Tnd., has Just recoived from the press 
Cat. 68, 2nd edition. . T^ls attractive 48- 
page booklet gives descriptions and Illus¬ 
trations of the many types of blowers for 
foundry cupolas, steel converters, oil fur¬ 
naces, gas appliances,^ nitration and agita¬ 
tion, and also tables of sizes of the blowera . 


National Exposition of Ciikmtcat. Tn- 
DiISTUiKS (Sixth) will be held In the Grand 
Central Palace, New York City, Sept. 20 
to 25. 

Society of Industrial Engineers w* 111 
hold Its fall national convention at Car¬ 
negie Music Hall. Pittsburgh, Pa.. Nov. 
10. 11 and 12, 19;20. 

Technical Association of the Puia* 
AND Paper Industry will hold its fall meet¬ 
ing Saratoga Springs, N. Y., Sept 1, 
2 and 3. 


New Publications 

Tue Forest Products Labobatory. Madl- 
.son, Wls., announops ihe following circulars 
for distribution: Key for tho Idcntiflcatlon 
of Native Woods Used for Chairs and <>Cher 
Furniture: 12 pages and appendix. Glues 
Used In Airplane Parts; z8 pages. Illus¬ 
trated ; report No. 66, prepared for the 
Naval Advisory Committee for Aeronautics, 
1920. The Effect of Kiln Drying on the 
Strength of Airplane Woods.; 69 pages, 
lllustratiHl: report Na 68, prepared for the 
Naval Advisory Committee for Aeronautics. 
Drying Lumber by Moans of Superheated 
Steam; 1 page, with dlazram of kiln; re¬ 
print from lumber Journals. Sultabill^ of 
Cotton Hull Fiber for Paper Manufacture: 6 
pages, 1 chart: reprint from trade JournalB, 
April, 1980. Ii^rmatlon for Dry Kiln 
Operators on Drying Hardwoods for Furni¬ 
ture and Similar Products: 14 pages with 
charts and tables. 

_ The Mellon Institute of iNDuormiAi. 
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Suggesting the The Engineer 

Old Divining Rod ' And His Thinking 

HE DESIRE to detect the presence of valuable A T THE organizing conference of the Federated 
mineral deposits in the earth without engaging in JLx American Engineering Societies held in Washing- 
the arduous and expensive task of digging for them ton last June one of the speakers referred to ‘The kind 
has always appealed to men, whether engaged in min- of thinking” of the engineer. Not once, but many 
ing or not. Knowing that ores and minerals of fabulous times, was the phrase reiterated, in varied form, until 
value have been located and uncovered by one means it became the theme of the speaker in his argument 
or another, it is not surprising that human ingenuity for the recognition of the engineer, scientist and tech- 
should be requisitioned in an effort to “see into the nolugist as a potent but neglected force in public af- 
ground” and thus gain a substantial advantage in lo- fairs. “It is the engineer’s thinking for which he seeks 
eating needed materials and acquiring wealth. Thus recognition, as well as his works.” The phrase is 
we have run the gamut of devices from the divining worthy of closer inspection and analysis. What is the 
rod of the charlatan to the more pretentious and rea- engineer’s kind of thinking? How does it differentiate 
sonable machines for measuring electrical resistance him from his follow citizens; from lawyers, financiers, 
in parts of the earth’s crust. The common character- business men, merchants, clerks, the men on the street? 
istic of all of them is that they do not “work.” That What leads hifn to do his kind of thinking? And what 
is, no important and valuable mineral bodies, metallic is, or would be, the value of bringing that kind of think¬ 
er non-mctallic, have been located by their use, save ing to bear on public affairs? 

only extensive magnetic surveys to fix the approximate A man’s habit of thought is the product principally 
position of large superficial deposits of iron ore. of his environment of his associations, training and 

But hope springs eternal; and where should it be experience. Out of them he acquires a characteristic 
more aspiring than in Germany? Reduced to financial viewpoint that determines his activities and modifies 
straits and having to rely mainly on economic resources his opinions. From them he gets his ideas of efliciency, 
with which to pay her bills and rehabilitate her indus- responsibility, fitness, integrity and reliability, all o^ 
tries, what more natural than that her subjects should which affect his usefulness as a citizen as well as his 
turn to ready means of discovering hitherto unknown worth in his occupation. Measured by this yardstick 
mineral deposits within her borders? And since physi- let us see what kind of thinking we may expect from 
cal exploration takes time and money and offers no the engineer. 

certainty of result why not devise means for doing His training and education bring him early into con- 
this from the surface and thus steal an economic tact with the inexorable laws of nature which arc the 
march on the rest of the world? foundation of his later work. With these he may not 

Comes now therefore out of Germany “processes and trifle and yet gain success. No amount of brilliant and 
practical means . . . developed to a high state of clever argument will enable him to ignore the simplest 

perfection for definitely locating many mineral and non- laws of physics and mathematics. If ho were not in¬ 
mineral deposits in the earth, from above ground.” herently honest he would soon become so or retire as 
We confess to skepticism. It sounds suspiciously like a failure in his profession. Facts must be faced; ma- 
the “stannophone” which excited so much merriment terials of construction must be ihsed for purposes for 
at the last New York meeting of the A.I.M.E., and which they are best fitted; efficiency must characterize 
by means of which the presence of tin in the earth’s the performance of a machine; analysis must prevail 
crust could be detected by the “cry” of the metal. instead of guesswork; tradition must be abandoned in 

But in this case our interest is held and our skepti- favor of absolute knowledge; reason must prevail and 
cism perhaps modified by assurance on the part of a law must be obeyed. The whole preparation of the 
responsible investigator that he has “investigated the engineer for his professional work makes him exact, 
matter most thoroughly for several weeks,” and further, precise, honest, efficient, unshackled by tradition, ag- 
that he has “gone to great pains to have some partic- gressive in attacking a problem, sound in analysis and 
ular indications of the apparatus checked by borings.” judgment, and fearless in execution. 

We let Mr. IlOLZ speak for himself elsewhere in this All of these arc splendid traits and qualities for 
issue in a letter which he has written from Germany, citizenship and government as well as engineering. In 
His opinion and judgment in other matters have been fact we are beginning to recognize government as a 
sound and have commanded respect. He has sponsored vast engineering undertaking, in which the fitness and 
useful scientific devices well known in the metallurgical integrity of men are fundamental necessities. By his 
world. Whether he has been deceived in this instance training the engineer will bring a broader mind to bear 
remains to be seen, and we shall wait with interest on public problems than will the lawyer, financier or 
for further developments. • merchant. He will select men with much the same 
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care and investiKation that he selects materials. He 
will demand efficiency' and good managernent, because 
those things arc essential to successful business, and 
government is the greatest business of all. He will 
excel at organisation and management, for these ele¬ 
ments are primary in his scheme of things. And when 
it comes to great"public works which are essentially 
engineering there is no argument as to the necessity 
for technical control and direction. 

The engineer's kind of thinking fits him for almost 
any position in our scheme of government, unless it be 
in the judiciary; and even there we have increasing 
evidence of the need of technical advice. But certainly 
in the executive and legislative branches of government 
the engineer can find a widening field for his services. 
Ofiicials, hoards and commissions are in growing need 
of his advice and counsel. Civilization is becoming 
more complex, research and investigation are bringing 
to light things unknown to the non-technical citizen, 
and goveimment is demanding wider and more compre¬ 
hensive knowledge. Respect for law and order, which 
lies at the very basis of the engineer's training, is the 
imminent need of the world. These are the things 
for which the engineer's kind of thinking fits him, and 
to which he can bring a new and valuable force in his 
capacity as a citizen and government official. 

State Ownership of 

Radium in New York , 

HKRE aro several interesting phases to the recent 
purchase by the State of New York of two and one- 
quarter grams of radium salt valued at $225,000. In the 
first place, it is the first instance in the United States 
of public purchase and control of a therapeutic agent. 
But more important, perhaps, it marks the conservation 
for domestic benefit of a resource that our country was 
Jn danger of squandering; New’ York's supply of radium 
Vas produced from carnotite ore mined in Colorado and 
refined in New Jersey. Further it is an example of 
public benefaction in the interest of all the people, after 
years of experiment which demonstrated fully the value 
to the substance as a cancer cure. 

Of the therapeutic value of radium emanations in the 
treatment of cancer we have no doubt. The testimony of 
eminent physicians is in accord on that subject, and in 
the past few years there has been a sufficient quantity 
of radium available in several hospitals to make experi¬ 
ments in large numbers. Private philanthropy in co¬ 
operation with federal agencies was hitherto largely 
responsible for making available substantial quantities 
of radium—much more than private practitioners could 
afford and more in one lot than was collected elsewhere. 
It has remained for New York, however, to take the step 
which it has long been evident must be taken by either 
state or federal governments if the people are to benefit 
materially and quickly from this great natural restource. 
And while New York has made the purchase for the 
benefit of all the people and will extend service gratui¬ 
tously without regard to .state residence, other states 
should follow her example. It is known that the re- 
.sources the of the United States in radium are limited; 
and the world's supply, for that matter, is not large. 
And if all that has been and will be produced were to be 
applied to scientific and medical purposes, it would still 
be an expensive substance calling for Government pur¬ 
chase and control. The use of radium in the arts is in¬ 
consistent with its value and .should be discouraged. 


Iron and Steel 
Export Trade 

HERE are various ways of looking upon the matter 
of iron and steel export trade. The worst way is 
to consider it a means of relieving ourselves of surplus 
product, or of ^'dumping" the tonnage needed to enable 
the iron- and steel-making industry to operate at 
capacity, so that the production cost of the entire 
tonnage may be reduced. “Dumping" was developed by 
the Germans as a system prior to the war; at no time 
was it a settled policy of American manufacturers, 
though to a limited extent it was practiced in a few of 
the years of the last decade of the nineteenth century. 
As a rule our iron and steel exports rise and fall much 
as our production fiuctuates, whereas if we were export¬ 
ing for the purpose of working off surplus product or 
engaging surplus capacity exports would fluctuate in¬ 
versely to the fluctuations in domestic demand. 

From the national economic standpoint iron and steel 
exports may be viewed as helping greatly to make up 
our merchandi.se trade balance. The iron and steel 
exports reported for the fiscal year ended last June 
amounted to $933,000,000, while our imports of iron 
and steel, including iron ore, totalled $39,000,000, show¬ 
ing a favorable balance in iron and steel of about $900,- 
000,000. In all merchandise our favorable balance was 
$2,873,000,000. Thus iron and steel may be said to have 
contributed almost one-third to the country's trade bal¬ 
ance. While the criticism might be made that a favor¬ 
able merchandise trade balance is not an unalloyed 
blessing at this time, much the .same sort of comparison 
could have been made in the pre-war years, when the 
merchandise balance was absolutely essential. 

After all, however, the nomenclature of statistics may 
be productive of misconception. What are “iron and 
steel exports"? They represent the commodities the 
Bureau of Foreign and Domestic Commerce has desig¬ 
nated as to be included under the heading “iron and 
steel." There are included such diverse materials as 
scrap and wire nails, pig iron and enameled bath tubs, 
rails and fypewrifers. Now it is perfectly true that 
typewriters are made chiefly of iron and steel, but these 
materials also enter largely into the manufacture of 
passenger# automobiles and trucks, which are not 
returned in the official statistics under iron and steel. 
Magnetos and transformers are also made chiefly of 
iron and steel, but they are not reported as such, being- 
included with “electrical machinery and appliances," 
whereby they take their place, properly enough, with 
incandescent lamps, batteries, insulated wire and 
spark plugs. 

We exported 553,860 gross tons of steel rails in the 
last fiscal year, which was certainly quite a tonnage, but 
the value assigned, $32,000,000, was just on a par with 
the value of our exports of gasoline engines and fell 
short of the value of the steam locomotives exported. 

From the economic viewpoint, which is what really 
counts, it makes a great difference whether an exported 
commodity represents largely minerals which are of low 
value in the exporting country but of high value in the 
importing country or represents chiefly the product of 
labor. A common view is that we ought to export the 
products of our labor and keep our mineral resources 
for ourselves, but it is quite unsafe to generalize. We 
have trillions of tons of coal in the ground and Italy 
has practically none. Why should we be indisposed to 
sell coal to Italy, but, on the other hand, sell to Italy 
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annually millions of dollars’ worth of engines and type¬ 
writers? The essence of international trade is that of 
exchange. We should export what we can produce most 
readily, whether it is a rail or a typewriter, and import 
what we find it most difficult to produce. Rails and 
typewriters are totally different things, even though 
the statistics put them both in as “iron and steel.” 

Courts of Law Err * 

Through Lack of Knowledge 

I NSIDIOUS pleadings by lawyers in chemical patent 
cases and consequent decisions by misled judges are 
establishing mal-traditions which will work many 
wrongs in future cases. It is now said that ^analogy 
defenses to novelty are substantially excluded in chem¬ 
ical cases.” 

A review of several cases shows that the courts 
hold that “reasoning by analogy in a complex field 
like chemistry is very much more restricted than in 
a simple field like mechanics”; that “chemistry is 
essentially an experimental science and that chemical 
prevision is as impossible today as it was in former 
times”; that “in chemistry you almost entirely fail to 
predicate the result—it is a mere question .of result 
from experiment.” Another court submits that “a 
machine which consists of a combination of devices is 
the subject of invention, and its effects may be calcu¬ 
lated a priori; while a discovery of a new substance by 
means of chemical combinations of known materials is 
empirical, and discovered by experiment.” Still another 
states that “analogy does not go a long way in chem- 
istrJ^” 

Chemistry is an exact science and the field is quite 
readily predictable. The judges are confusing chem¬ 
istry with the cookery practiced by the old alchemists. 
Were this attitude of the courts correct, the manufac¬ 
turer of synthetic nitric acid, for instance, might hold 
patents for all reactions his product undergoes with 
other compounds, although easily predicted through the 
action of nitric acid made from Chilean saltpeter. The 
great mass of development work done in recent years is 
based on. prediction by the research chemist. 

Surely our modern scientists will not stand idly by 
while the judiciary calmly classifies present-day chem¬ 
istry with the alchemy of the obscure ages, and through 
decision based on tradition brings disaster to impor¬ 
tant industries. 

Materials Handling 

Section of the A.S.M.E. 

L ast w^eek the initial meeting of the Materials 
^ Handling Section of the American Society of 
Mechanical Engineers was held in New York. Robert 
M. Gates, who has been most active in organizing the 
Section, stated that it must be a bureau of informa¬ 
tion—complete in its scope, specific in its knowledge 
of the physical and economic conditions and unbiased in 
its conclusions. This is to be done by having special 
meetings on particular subjects, meetings jointly with 
other sections,' other organizations or associations, by 
taking part in all local and national problems relating to 
the purpose of the Section. 

An invitation has been extended by Mr. Roth to 
the Section to take ever the Materials Handling Sympo¬ 
sium to be held at the Chemical Exposition on the 
twenty-second of next month. In doing this the Sec¬ 
tion will perform its greatest function in bringing to¬ 


gether the men who design the equipment and those who 
use it. F. M. FEiKra, in his address before the Sec¬ 
tion, emphasized the fact that it was not an Intcrdis- 
cussion among the engineers themselves on materials 
handling that was needed but the propagation of the 
best thought on these problems throughout industry. 
To do this in the chemically controlled industries, in our 
opinion, the Section can find no better medium than the 
Symposium to be held at the Exposition. 

Considerable discussion wa.s brought forth on what 
the scope of the programs should be. Some thought the 
limit should be set at studying the broad, underlying 
principles, some believed the matter should be taken 
up in the smallest details, and others thought the human 
element should be considered the center about which 
everything revolved. There is no doubt that materials 
handling embodies a problem having numerous factors 
and disregard of any one of them is apt to g.ve bad 
results. However, it is probable that these factors 
will have to be pulled loose, picked apart and studied in¬ 
dividually before any comprehension of the composite 
whole can be had. 

In Support of the 

Chemists* Club Library 

I IBRARIES are the hallmarks of culture in our modern 
^civilization, evidences of enlightenment, badges of 
learning, signs of national appi’ecialion of art and 
literature. Among cultivated people they are supported 
with .scrupuloifs care; under bolshevism, on the other 
hand, we are told, libraries are the fir.st public institu¬ 
tions to suffer neglect and abandonment. The comment 
is significant. 

Some time ago we raised our voice in the interest of 
libraries as important factors in the industrial develop¬ 
ment of cities and the regions surrounding them. Our 
reference at that time was particularly to the western 
part of the United States, but it applies with equal force, 
to the East. Accordingly we are glad to lend our 
support to the appeal of the Chemists’ Club library in 
New York City for funds with which to enlarge and 
extend its service to the chemically controlled industries 
of this country, and particularly in the metropolitan 
district. 

There is no adequate measure of the value of a first- 
class complete chemical library, and aside from that of 
the Chemists’ Club there is none in the United States 
worthy of the name. The Club is the logical custodian 
of such a library', and the industries in the metropolitan 
district are equally the logical beneficiaries of it if they 
will make use of it. It is estimated that 35 per cent of 
the chemical industries of the United States are located 
within commuting distance of New York, and it is incon¬ 
ceivable that their work can be conducted efficiently and 
profitably without tho aid of the best library that it is 
possij^le to bring together. Only those who use a 
library constantly can realize how it supplements the 
laboratory and the plant. As evidence of the service 
which a complete chemical library can render, it is cited 
that the German Reichsanstalt, before the war, was 
able to answer directly from the literature about 80 per 
cent of the industrial problems submitted to it. The 
cost doubtless was insignificant in comparison with tho 
expense that would have been involved in duplicating 
researches and investigations that had already boon 
made. In urging the chemical industries to respond to 
the appeal of the Chemists’ Club, we feel that wc arc 
presenting an opportunity for service to themselves. 
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Ls Synthetic Petroleum Possible? 

To the Editor of Chemical & MetaUnrgiral Engineering 
Sir:—O f the many j?reat problems now confronting 
the world probably none is greater than that pf pro¬ 
viding a bountiful and cheap supply of petroleum. The 
petroleum of the United States is now rapidly approach¬ 
ing exhaustion. What supplies may be hidden in the 
other parts of the world are as yet unknown, but in 
any event the cost of petroleum to the people of the 
United Slates must necessarily increase and go very 
much beyond that heretofore experienced. Sir E. 
Mackay Edgar last spring predicted that in ten years 
the United States would be buying from England 500,- 
000,000 bbl. of oil annuall 3 \ If this should occur the 
price to be paid would certainly be $10 or more a 
barrel, which would make the price paid by our people 
a fabulous sum. 

When it is known that petroleum is composed of 
approximately 80 per cent carbon and 20 per cent hydro¬ 
gen, also the case and cheapness with which these 
elementary substances can be procured, one naturally 
considers the possibility of producing ipetroleum syn- 
thetica'ly from those elementary substances. In the 
belief that man is capable of so handling elementary 
materials as to form or produce any product that Nature 
has produced by the association of elements, the prob¬ 
lem of the production of petroleum docs not seem to 
be insurmountable. 

To solve successfully the problem of the synthetic 
production of petroleum it is, of course, necessary that 
* we have a starting point. The labor and time neces¬ 
sary for the accomplishment of the feat will be short¬ 
ened by a thorough investigation of Nature’s method. 
In the oil .shales of Colorado, Wyoming and a number 
of our Western states it i.s conceivable that we have 
a starting point for this inve.stigation. We have rea¬ 
sons for believing that the shale as removed from the 
earth does not contain petroleum, this product being 
produced by application of heat to the rock. Evidently 
Nature has so as.sociated the carbon and hydrogen with¬ 
in the rock that the simple act of heating will cause 
their union in such manner and proportions as to 
produce petroleum. 

There are throughout the United States many chem¬ 
ists who unquestionably would devote study to this 
problem if it were properly brought to their attention. 
Many of them have never seen a sample of oil shale 
nor are they situated so they can procure samples, but 
should the U. S. Bureau of Mines distribute liberal 
samples of the oil shale among chemists of the United 
States, with the suggestion that they endeavor to solve 
this all-important problem, it is not beyond the bounds 
of probability that wdthin a very short period this 
question of the future supply of petroleum would be 
solved to the immense benefit of the American people. 

Many suggestions are now being made that a sub¬ 
stitute for gasoline be found. Much attention is also 
being devoted to the extraction of petroleum from our 
great deposits of oil shale in the Western states. The 
Government itself is devoting much attention to these 


Important subjects, but should this problem of the 
synthetic formatfon of petroleum be successfully solved 
in a thoroughly commercial manner all of these vexing 
questions would be settled. In fact, the results attained 
might extend beyond the fields we ordinarily consider 
as those belonging to petroleum. It is' not at all 
visionarj' to believe in the possibility of causing carbon, 
from any of the many sources from which it can be 
obtained, to combine with hydrogen and create petro¬ 
leum at sufficiently low cost and in sufficient abundance 
to be used as a liquid fuel. Such a fuel would use our 
carbon supplies in a much more economical manner than 
i.s now being practiced, as for instance where it is 
burned under a boiler for the generation of steam for 
power production with a loss averaging more than 
85 per cent of the fuel value of the coal. 

New York, N. Y. EDWARD G. ACHESON. 


Post-War Progress in Germany 
To the Editor of Chemical & Metallurgical Engineering 

Sir:—A careful survey of the metallurgical, chemical 
and electrical engineering progress in Germany during 
the past six years shows nothing new of importance to 
the U. S. A. The large manufacturing plants and 
research laboratories had to concentrate during that 
period entirely on war work and on the creation of 
substitutes for materials which were not obtainable 
on account of the blockade. 

Nearly all the substitutes which were developed, 
mostly by the chemical industry, are of no value in 
peace times, especially since the cost of^producing them 
is higher than the world market value*-of the genuine 
article. In some rare cases, where t^e real product 
can be purchased) only in foreign countries and the 
substitute is manufactured in Germany at approxi¬ 
mately the same price, the tendency still prevails to 
give the preference to the domestic substitutes, be¬ 
cause Germany is forced to keep down to a minimum 
her importations and her payments to other nations. 

An example of this kind is the paper textile industry, 
which was created during the war and is still quite 
active. Burlap from India ceased to come in soon 
after the beginning of the war in 1914, and millions 
of bags were sorely needed for the transport and storage 
of cement, sand and all kinds of products. Germany is 
still producing bags of paper thread and of a mixed 
burlap and paper thread that looks very much like the 
real article but does not stand the wear and tear of 
burlap, especially when moist. I do not believe that 
such paper bags or the German paper twine would 
ever be used in America. However, the German paper 
industry produces very nice rugs, colored in all shades 
and patterns, wall covering, table covers, window shades 
and similar articles, artistically decorated, very cheap 
and sanitary, perfectly satisfactory for the purpose. 
This industry may outlive the return of normal times. 

Another industry which has come to stay in Germany 
is the manufacture of synthetic ammonia by the Haber 
process, the only one which permits the economical pro¬ 
duction of this material independent of the necessity 
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ol cheap electric power. The large German aniline 
concerns are even at present increasing the capacity 
of their ammonia plants, not only in order to make 
Germany independent of foreign sources but especially 
to be able to export the material and to help pay the 
big bill. 

Wonderful progress—entirely independent of war 
work—^has recently been made in Germany in the utili» 
zation of physical forces about which theory still knows 
very little; 

Processes and practical means have been devel¬ 
oped to a high state of perfection for definitely lo¬ 
cating many mineral and non-mineral deposits (ores, 
coal, salts, oil, gases, water, etc.) in the earth, from 
above ground, for accurately determining the*position, 
depth, width and thickness of each such deposit, and 
for differentiating between the various materials form¬ 
ing the deposit. 

The last named feature is of utmost importance; 
thus if the apparatus is adjusted for lead it is acted 
upon only by lead, and by nothing else and the number 
of materials it can be adjusted for amounts to over 100 
and is constantly being increased. 

Thoroughly practical and reliable apparatus has been 
developed for this purpose and is already being used 
with wonderful success in central Europe. Since very 
little gold is in the treasury of the new German Re¬ 
public all the payments of billions of marks we hear 
so much about have to be made in coal, potash, metals 
and other contents of the earth. 

The apparatus mentioned offers unlimited possibili¬ 
ties for locating new fields of mineral deposits and 
shifts the responsibility onto the laborer to get the 
stuff out of the German ground, which is full of valu¬ 
able material. Very large deposits of oil, potash, coal, 
asbestos, etc., are present in Germany, the majority 
entirely untouched, and as a matter of fact they will not 
be touched until Germany knows definitely the amount 
of the bill it has to pay. 

I have investigated the matter most thoroughly for 
several weeks and have gone to great pains to have 
some particular indications of the apparatus checked by 
borings. I have worked with the apparatus personally 
for quite a time and have also investigated the excellent 
work the inventor and his staff is doing right along for 
many prominent mining concerns and the government 
railroads. 

What interests Americans much more than the re¬ 
sults of these activities in Germany is the economic 
importance of such an invention to the United States. 
Certainly it should be carefully investigated by some 
governmental agency, and if what seems to be its 
everyday performance can be transplanted over the 
ocean, when in the hands of an ordinary field party, 
then the invention should be acquired by the United 
States Government. 

The entire country could be surveyed, under the 
joint supervision of the United States Bureau of Mines 
and the United States Geological Survey, and the United 
States Government could then grant licenses to operat¬ 
ing companies on a royalty basis. 

If a practical working arrangement between the 
United States Government and the operators can be 
established—^and there is no reason why this should not 
be the case—^the financial returns to the Treasury would 
of course be immense. Herman A. Hole. 

Berlin, Germany. 


Phosphate and Manganese Production in the 
Society Islands 

Phosphate is the only mineral produced in or exported 
from the Society Islands. It is produced and exported 
by one company, the Compagnie FYaaqaise des Phos¬ 
phates, a French corporation with head offices in Paris, 
and w'ith a capital stock formerly of 000,000 francs, all 
French owned, except for a relatively small amount held 
in Tahiti. The capital stock is now 11,000,000 francs. 
This concern, organized in 1908, has the exclusive min¬ 
eral rights of the island of Makatea, which is about 120 
rrilcs sorth of Tahiti and has an iiroa cf roughly 1,200 
acres. Two piers about 300 m. long, a part of which 
length, however, is on shore, have been constructed. 
Mooring buoys and lighters are used by the loading 
vessels. . .. j .• 

Mining Process Is Simple ’ • 

The phosphate, as exported, is virtually the soil it¬ 
self, which is dug with pick and shovel and loaded on 
cars on a short narrow gage railway and drawn to the 
works, where it is put through crushing and drying 
processes. It is sold on a moisture percentage basis. 
After going through the drying process the product i.s 
stored in bins awaiting shipment. Most of the ma¬ 
chinery used is of French manufacture. 

At the present time nearly all the phosphate is ex¬ 
ported to New Zealand. Before the war much of it 
went to San Francisco, some to Europe, particularly 
France, and af considerable quantity to Honolulu. It is 
expected that in the future the product will recover 
the markets cf the pre-war period. 

Phosphate Production . 

The phosphate soil shipped runs about 80 per cent 
pho.sphnte, according to the statement of the manager 
of the company. Before the war the annual production 
was from 80,000 to 90,000 metric tons. In 1919 thd 
production was approximately 40,000 metric Ions, and 
it is reasonable to expect that the production will 
rapidly increase. 

Labor Problem Restricts Production 

The great difficulty encountered in this enterprise, 
as in all enterprises in this colony, is the difficulty of 
procuring suitable labor. At present the company em¬ 
ploys about 600 workmen and employees, many of whom 
are Japanese. The French Government has recently 
enacted a decree providing for the importation of 
foreign labor, and fixing the conditions of such im¬ 
portation. It remains to be seen whether it will prove 
profitable to import such labor under the conditions 
prescribed but the probabilities are that it will, at least 
for the pho.sphate company. 

^ Mangankse Investigations Under Way 

There is one island in the group which is known to 
contain manganese deposils. The owner of the mineral 
rights has engaged engineers to make an exhaustive 
investigation, and within the next three or four months 
it will probably be definitely determined whether there 
is manganese on this island in paying quantities and 
whether it can be profitably mined and exported. As 
matters stand now it is purely a matter of speculation 
as to whether manganese will be a commercial factor 
in the colony. 
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Decennial Celebration Forest Products Laboratory 


An Account of the Two-Day Meeting at Madison Celebrating the Decennial Anniversary of the U. S. 
Forest Products Labora^,ory—Greater Co-operation on the Part of Industry 
Asked—^National Forest Problems Discussed 


E xtensive conservation or our national wealth 
of wood through more efficient utilization was the 
keynote sounded throughout the decennial celebra¬ 
tion at the Forest Products Laboratory at Madison, 
Wis., July 22-23. More than 200 visitors from all parts 
'of the country were present, representing every line of 
wood-using industry, including fifty-nine wood-using 
associations and companies, eighteen lumber manufac¬ 
turing associations and companies, the deans of twelve 
forestry schools, the United States Forest Service, and 
other visitors and friends. They came to pay tribute 
to the laboratory's ten-year record of service to Ameri¬ 
can industry. 

The opening session of the gathering convened in 
Agricultural Hall at 10 o’clock on the morning of July 
22. H. F. Weiss was chairman. The program of ad¬ 
dresses included Mr. Weiss’s introductory remarks; 
“Legislative Measures for Forest Conservation," by 
Governor Philipp; “Translating Knowledge Into 
Power,” by President Birge of the University of Wis¬ 
consin, and “The Ferest Products Laboratory,” by C. P. 
Winslow, present director of that institution. 

After luncheon the program continued with inspection 
of the work and exhibits of the laboratory. Guides in 
charge of .-mall parties showed the visitors the various 
lines of endeavor in which the laboratory is saving 
millions of dollars a year to the people of the country. 
Following the inspection trip was a period for recrea¬ 
tion consisting of automobile tours around the city, boat 
rides, and swimming. 

Nearly 500 prominent lumbermen, manufacturers and 
u.sers of forest products, and members of the Forest 
Products Laboratory attended the banquet in the even¬ 
ing. Burr W. Jones presided as toastmaster. Lieuten¬ 
ant-Colonel W. B. Greeley, Chief Forester of the United 


States, spoke on “Forests and National Prosperity." 
Following the address of Colonel Greeley, Max Mason, 
research specialist of the National Council of Defense, 
gave an illustrated talk explaining in detail the subma¬ 
rine detector which he perfected during the war and 
which was successfully used in European waters. 

At the Friday morning session John Foley, forester 
for the Pennsylvania Railroad, was chairman, introduc¬ 
ing the speakers follows: D. C. Everest, secretary 
and general manager Marathon Paper Mills Co., “Some 
Problems of the Pulp and Paper Industry”; H. E. Howe, 
chairman research extension division National Re¬ 
search Council, “America’s Place in Industrial Re¬ 
search”; and W. A. Gilchrist, representing the National 
Lumber Manufacturers’ Association, on “Some Problems 
of the Lumber Industry." 

Mr. Weiss Urges Greater Co-operation 

“The tendency of the time, I think, particularly on 
the part of Government and industry, is for these two 
to work too much apart, this being due largely to a lack 
of familiarity with each other," said H. F. Weiss, chair¬ 
man of the opening session, in his introductory remarks. 

“1 believe it is particularly necessary for the Govern- ' 
ment and the industries to co-operate more whole¬ 
heartedly if our country is to play a prominent part in 
the commerce of the world. In the Forest Products 
Laboratory the Government has established an insti¬ 
tution which is doing much direct good for all of the 
wood-using industries and indirectly is doing good for 
all of us, because all of us use wood in some form or 
other." 

Mr. Weiss then introduced the first speaker of the 
morning. Governor Philipp of Wisconsin. 

“Nature would have been a great conservator of 
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forests if she had permitted trees to grow square rather 
than round,” declared Governor Philipp during his rem¬ 
iniscences of the wasteful methods of the earlier days 
of the lumber industry. 

”It is unfortunate for the country and unfortunate 
for the timber supply of the country that there was not 
some control even back in the '60s and '70s, when the 
great timber supply was here, that there was not some 
supervision that compelled the use of what we at tha£ 
time regarded as the class of timber \hat had no com¬ 
mercial value for purposes to which it could be put and 
save the high-grade timber—the timber that we need so 
much today—for the future. But somehow our fore¬ 
fathers did not foresee it. We will not blame them.” 

Reforestation a National Problem 

Concerning an advisable policy of reforestation Gov¬ 
ernor Philipp said: “This state has had some experi¬ 
ence in reforesting. We have attempted, and we have 
made an honest attempt, to replant some of our cut-over 
timberlands. Now I have this to say about it. As a 
state policy it is not a possible thing today. 

“The cost of the land, the cost of planting, the cost 
of the care that the plant needs, the taxes that the state 
loses provided it reserves this land for forestry pur¬ 
poses, make the price, if we compute it up to the time 
that'the trees might become merchantable, so high as 
to make it an impracticable thing. Nor is it, in my judg¬ 
ment, a state duty. Let us assume that the state of 


cause we at one time had a forest, and that those states 
that at one time had forests should now undertake this 
great business proposition, this great speculative invest¬ 
ment, in order that the whole country might have a 
timber supply. That does not appeal to me. It is not 
a state duty, it is a national duty. fTlfc National Gov¬ 
ernment should recognize it promptly and take hold of 
the future supply in an cfbcient mifniier. The timber 
supply of the future, the one which is produced, should 
be the supply of the entire country, and whatever it 
costs should be the expenditure of all of the people.” 

Rurpose of Forest Products LABORiVTORV 

President Birge of the University of Wisconsin em¬ 
phasized in his remarks the fact that during the last 
few decades the need had become apparent for a dif¬ 
ferent type of institution, of which the Forest Products 
Laboratoiy is an excellent example. The speaker de¬ 
veloped the idea that this organization is engaged in 
assimilating vast stores of technical knowledge accu¬ 
mulated to such an extent that no one man can grasp 
it all; and of translating these stores of knowledge into 
power that energizes industry and enables greater 
things to be done by better and less expensive methods. 

Director C. P. Winslow, in speaking of the purposes 
and work of the laboratory, illustrated the manifold uses 
of w^ood in connection with the everyday life of the 
people. He brought out the great problems of conser¬ 
vation and utilization of forests, of cut lumber and of 



SPKAKEnS AND KXliUUTIVE ('OMMITTKK 


Wisconsin would plant in the northern part of our state 
a million acres of young pine. 1 do not know what it 
would cost to do it, nor does anj^one else know. The 
best we could do is to make an estimate which would 
be liable to be wrong, but we would have to wait at least 
fifty years before we could get any merchantable timber. 
Now when that timber comes into the market it is not 
for the state of Wisconsin alone. If it were it would 
not be a supply for the country, and what we need is a 
supply for the whole nation. So then those who agitate 
that the state ought to undertake reforestation would 
do it upon the basis that it is a state duty merely be- 


finished product. He stated that it was the broad pur¬ 
pose bf the Forest Products Laboratory to aid the nation 
in solving these problems. 

He said in part: “The Forest Products Laboratory is 
called an institution of industrial research. Its object 
is to acquire, disseminate and apply useful knowledge 
of the properties, uses, and methods of utilization of all 
forest products. This is a broad field of almost un¬ 
limited scope—the surface has as yet been but partially 
scratched.” 

Mr. Winslow gave statistics showing by conservative 
estimate that the work of the Forest Products Labora- 
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tory effected an annual increase in production and de¬ 
crease in waste agRrefirating $30,000,000. These figures, 
the speaker said, should prove the value and importance 
of industrial research. 

In concluding, Mr. Winslow indicated the immense 
program of work' yet to be undertaken by the laboratory, 
saying: *‘The Forest Products Laboratory is the only 
institution of organized research engaged upon the 
problems of these industries, and those problems yet 
untouched and unexplored are many and of far reaching 
importance. What, for example, of the possibilities 
which may result from the development of permanently 
durable and water-proof glues or adhesives and their 
application to the use of material too small or of too 
poor a grade for other service—what of their applica¬ 
tion to forest economics through the increased value 
thus given to small second growth material? What of 
the sulphite pulp liquor problem involving the possi¬ 
bility of utilizing the 65 per cent of the wood fed into 
the pulp digesters and now lost in the waste sulphite 
liquors? What of the problems of packing, boxing, and 
crating of various materials and commodities for ship¬ 
ment and transportation when conservative estimates 
show a possible theoretical annual saving to the country 
of $300,000,000? What of the need for improvement 
and the method of treatment and handling of piling and 
dock timbers in water infested with marine borers which 
destroy the piling within eighteen months after place¬ 
ment and cause an annual replacement aggregating 
millions of dollars in the various harbors,of the nation? 
What of the waning supply of hardwoods and the need 
for authentic knowledge of the properties of South 
American and other foreign woods as compared to those 
of our own country for which they may ultimately be 
needed as substitutes?” 

Conserve and Grow More Forest Products 

Lieutenant-Colonel Greeley contrasted the extensive 
'and often wasteful use of wood in this country with 
the frugality and care with which France conserves her 
very limited supply of lumber, and he praised the indus¬ 
try and foresight of a people who could build up within 
an area less than that of our largest state the great 
industrial nation that France is today. 

”Thc lesson which such things brings home is, in a 
broad way, the same fundamental truth which underlies 
many economic problems of the present time—^not alone 
those of America but of the whole world as it strives 
to get back to normal industry. It is an old and simple 
axiom. Aside from the will to work which is the fore¬ 
most quality of any strong nation, its economic and 
social progress depends in the long run upon the fore¬ 
sight and efficiency with which its natural resources are 
used.” 

The speaker showed by statistics the extensive use to 
which wood has been put in this country and the urgent 
need of a yet greater supply—the need on the farm, in 
building houses, in our paper industry, on our railroads, 
in boxing and crating our commodities, and in our fac¬ 
tories. 

He spoke also of the diminishing supply of wood, 
stating that three-fifths of the original supply of timber 
in the United States is gone and that every year we are 
taking out of our forests four times the amount of 
wood that we are growing in them. Moreover, the avail¬ 
ability of the remaining timber is rapidly becoming 
less. Half of the remaining timber of continental United 
States, Colonel Greeley says, is in the three states bor¬ 


dering the Pacific Ocean. And the true index of timber 
depletion is not the quantity that is left but its avail¬ 
ability. 

Colonel Greeley indicated the reason for our decreas¬ 
ing wood supply and the cure for it as follows: **The 
real cause of our timber depletion is idle forest land. 
The area of idle or largely idle land is being increased 
]|py from three to four million acres annually as the cut¬ 
ting and burning; of 'forests continue. The enormous 
area of forest land in the United States not required 
for any other economic use, estimated at four hundred 
sixty-three million acres, would provide an ample supply 
of wood if it were kept productive. Depletion has re¬ 
sulted not from using our timber resources but from 
failure t6 use our timber-growing land. 

“The answer to the forestry problem of the United 
States is not to use less wood but to grow more—to put 
our idle acres of burned and logged-off timber land at 
work growing trees. This is not inherently a difficult 
thing to accomplish. It is not the Utopian dream of a 
technical enthusiast. Three-fourths of it lies in prevent¬ 
ing forest fires. But it does require an aggressive 
national policy of reforestation. It requires concerted 
action by the national and state governments to do the 
things which must be done by public agencies. It re¬ 
quires the active participation of the private forest 
owner. It requires a clear definition of public and 
private responsibilities as to timber-growing land, with 
an equitable showing of the cost. There is no phase of 
our whole problem of an assured and perpetual supply 
of timber that cannot be met by simple and obvious 
measures once the constructive effort and capacity for 
organized cO-operation of the American people are put 
behind them.” 

Greater Support Needed 

“If i;he Forest Products Laboratory is to be of the 
greatest possible assistance to the pulp and paper indus¬ 
try closer co-operation must exist with the mills, for the 
final test of any laboratory trial must take place in the 
mill,” remarked Mr. Everest, in discussing several prob¬ 
lems of the bulp and paper industry. “Too often infor¬ 
mation vital to the successful prosecution of a problem 
is withheld or full and hearty co-operation is lacking. 
If the mill% refuse to give the laboratory their full con¬ 
fidence and at the same time maintain a critical and 
unsympathetic attitude but little real progress con be 
made on those problems in which the industry is vitally 
interested. If, however, they look upon the laboratory 
as a part of their own organization and treat it as such, 
correcting its mistakes and commending its successes, 
the greater portion of any research problem is already 
solved.” 

Mr. Everest spoke of the valuable assistance the 
laboratory is rendering in solving the manifold difficul¬ 
ties confronting the pulp and paper men in these days of 
decreasing supply of timber and increasing price of 
labor and the appliances of manufacturers. He believed 
that inadequate support was being given. 

In conclusion he said: “We need this laboratory. 
Private enterprise cannot buy such facilities and con¬ 
ditions. You who have been privileged to see and know 
what is being done here must realize that if we are to 
solve our technical problems relating to timber, its care, 
perpetuation and proper use we must back this labora¬ 
tory to the limit, either by inducing Congress to ade¬ 
quately provide for it or by individual subscriptions if 
necessary.” 
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Preyention of Fires and Explosions 
in Coal-Tar Chemical Works* 

By Nicholas RicHARDSONt 

T he problems for the fire prevention engineer in 
chemical works, and particularly in the synthetic 
dye industry, are new, peculiar and difficult, and it doea 
not appear that expert chemical dirc^ptors or advisers 
give sufficient attention to the accidents that may occur 
even in well-thought-out processes due to numerous 
causes which sometimes are foreign to the purely chemi¬ 
cal nature of the operation. To one who has had 
opportunities of observing a wide range of operations 
and has particularly noted accidents occurring*in many 
processes that were considered non-hazardous by men 
of experience, many features present themselves that 
are lost sight of by the man who has concentrated on 
a few lines only. Although a process may be non- 
hazardous in its normal operation, failure of mechanical 
devices to function properly, and unforeseen irregular¬ 
ity in the materials used, may result in hazardous con¬ 
ditions not contemplated. 

The following remarks are quite apart from a ques¬ 
tion of insurance rate, or underwriting considerations, 
and attempt only to suggest lines on which may be 
worked out arrangements for reducing to a minimum 
the losses and interruption of business that may ensue 
from accidents in the particular operations. The most 
important is a rigid policy of so detaching and isolating 
all integral parts that the loss or damage in one will 
be localized and will not cause the interruption of 
production of the plant as a whole. 

General Design op Plant 

Plant to be in units, each as small as practicable, 
separated and isolated from each other as efficiently 
as possible. 

The vital points of the plant to be located in areas 
of absolute safety. The boiler and power plant, ice¬ 
making or refrigerating plant, the research laboratory 
with valuable records and the storehouse, where large 
amounts of finished products may be stored, are points 
of chief concern. 

The location of processes shown to be especially 
hazardous to be considered with reference to other con¬ 
siderable values in plant and materials. 

The location of above-ground tanks containing large 
quantities of flammable liquids to be considered with 
regard to the flow of liquid possible from leakage, rup¬ 
ture, etc. When tanks must be near buildings the 
consequences of falling walls should be considered. 

General Type op Construction 

Buildings should be one story in height, and prefer¬ 
ably of fire-resistive construction. It must be remem¬ 
bered that non-combustible construction does not 
necessarily imply fire-resistive qualities, and unprot 
tected steel may have less fire-resistive quality than 
heavy timber. 

The minimum of wall openings is recommended where 
separate buildings expose each other—blank walls are 
the most desirable—^and necessary doorways should be 
protected with efficient fire doors. 

•From a report submitted by tha Underwriters* Bureau of New 
England to the Atlantic Dyestuff Co., Boston, Mass. 
fWatertown, Mass., Arsenal. 


The peculiar conditions of certain production build¬ 
ings point to the advisability of light roofs, except over 
fusion kettles, etc. 

In general it is recommended that the power plant, ice 
plant, research laboratory, fusion building and drying 
building be of strictly fire-resistive construction 
throughout; nitrating buildings, sulfriionating buildings 
and grinding buildings to have fire-resistive walls and 
light non-combustible roofs, and other buildings to be 
of as good type of construction as the business war¬ 
rants, slow burning wood construction for buildings 
where ^here are no manufacturing proces.ses not being 
particularly undesirable. 

Other Points to Be Considered in the Design 
OP A Coal-Tar Chemical Plant 

In all buildings where benzol or toluol is used in any 
way, the floors should be above the surrounding ground 
level, without hollows or pits of any kind, and have 
ample ventilation openings at floor level to the outside. 
The vapors of these hydrocarbons are about three times 
as heavy as air and do not readily mix with moisture 
in the atmosphere. Floors of course should be of con¬ 
crete, asphalt or some similar material. Such buildings 
must not be located in proximity to other buildings or 
plant where direct heat or flame is present, and the 
approach of locomotives must be avoided. 

The floors of buildings where azo compounds may be 
present should be so adequately drained that the col¬ 
lection and drying out of dangerous salts is impossible. 

The arrangement of storage tanka for benzol, toluol, 
fuel oil and other flammable liquids should be carefully 
considered. The moat desirable arrangement is to have 
all storage below ground. Where above ground, the 
units should be of as limited capacity as practicable and 
dikes provided to confine escaping liquid from overflow, 
rupture, etc., to safeguard buildings, other tanks, 
wharves, etc., also to conserve the liquids themselves. , 

Gravity flow into buildings should be avoided. 

Where air pressure lifting is necessarily used, the 
pressure egg should preferably be outside. 

Heating arrangements for dealing with frozen benzol 
should be carefully designed to preclude the possibility 
of overheating. 

Consideration should be given to safeguarding tanks 
containing flammable liquids against lightning. 

The disposition of empty benzol or toluol drums which 
contain vapors should be considered. 

The disposition of tank cars containing flammable 
materials is very important; the location of sidings 
where they are discharged or allowed to remain must 
be considered with regard to damageable property; the 
record of accidents with tank cars is very bad and too 
much care cannot be exercised in their use. 

Special Features in Manufacturing 

•Nitrating. Nitrating benzol, toluol and other organic 
compounds is a very hazardous process; there are two 
important points of interest: 

The first is the flammable nature of the material used. 
The vapors of benzol and toluol are heavy and have a 
considerable explosive range in mixtures with air; 
Ignition is possible from many causes, among which are 
overheating, electrical power or lighting apparatu.s, 
static electrical discharges, and all may be guarded 
against. 

The second is the danger of accident in the actual 
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nitrating reactions, since failure of temperature control, 
stirring devices or regulations of flow of materials may 
have results that arc of explosive violence, possibly 
followed by fire, difficult to control. 

Nitrating, therefore, should be carried on in small 
buildings well away from other parts of the plant and 
be of non-combustible construction, but designed so that 
any explosion may be dissipated with a minimum of 
damage and the loss and interruption of work localized. 
All nitrating products must be considered as poten¬ 
tially dangerous. While the lower nitrated products 
may be considered safer than those of a higher,degree 
of nitration, they cannot be considered safe, and in 
event of a fire even from an extraneous cause, conditions 
might arise from which explosion or uncontrollable fire 
would ensue. 

Sulphonation. Sulphonation has dangers allied to the 
above and also due to material that may be treated. In 
case sulphonators need to be heated, indirect heat in all 
cases should be adopted; if direct heat from gas, fuel 
oil or other means is unavoidable, arrangements should 
preclude possibility of unequal heating hnd burning 
through. 

Antoclavesi, When processes involving use of auto¬ 
claves. with heat and great pressure, are used, autoclaves 
should be in special fire-resistive buildings, or at least 
in fire-resistive sections, properly cut off from other 
parts of the building. The dangers of accident with 
such apparatus have been shown to be great. When 
certain materials are treated the result of ..even a trifling 
accident may be disastrous. 

Fusion, In this process, ignition of the contents of 
fusion kettles frequently occurs, and such apparatus 
should be in buildings of non-combustible construction. 

Drying, Vacuum driers arc at all times the most 
desirable, but where drying is done at atmospheric 
pressure, driers should be entirely of metal, or non-com¬ 
bustible material, and wooden trays or racks and paper 
should not be used in them. Drying buildings may often 
contain high values in nearly finished dyes, when a small 
fire from any cause may result in great loss of stock. 

Grimling, In this operation there is often great 
hazard; dust may cause an explosive atmospheric condi¬ 
tion, and possible igniting causes are many, such as 
foreign material, electric sparks, etc.; particularly is 
there danger at the end of a run. Some dyes may heat 
up in the mill owing to the incompleteness of certain 
previous reactions, and the grinding of all dyes with 
picramic acid base is attended with the greatest danger 
of explosion. Grinding should be done in a separate and 
small building, each mill should be isolated from others, 
and it is probable that some form of light non-combus¬ 
tible construction is most desirable. 

Distilling. Stills are always liable to accident, and 
the magnitude of the resultant damage is largely depend¬ 
ent on the material being handled. They should be 
treated with the same regard to danger as nitrffi:ors. 
Direct fire-heated stills are, relatively, the moat danger¬ 
ous and their use should be avoided, or very rigid pre¬ 
cautions taken. 

Sulphur Colors, The manufacture of this class of dyes 
is very dangerous. Nitro and nitroso compounds are 
used, also sulphur and sulphides, involving the possible 
production of explosive or spontaneously ignitable 
substances. 

When it is not known exactly what other dyes or 
intermediates will be manufactured,'and also where it 


is probable that changes and new processes will con¬ 
tinually be introduced, it is recommended that a very 
careful review of all processes and reactions projected, 
and all materials used or produced, be given with a view 
solely to their fire hazards before the processes are put 
in operation. 

Storage of Raw Material and Intermediates. The 
proper and safe storage of many raw and intermediate 
materials should thave attention. Such compounds as 
picric acid, picramic acid, nitroso compounds, sulphides, 
chlorates, alcohol, etc., should each be in separate 
storages. 

A storehouse divided into sections of small area by 
proper fire walls should allow the segregation of ma¬ 
terials wViich may cau.se trouble due to careless handling, 
mixing with others, etc. 

The storage of acids in tanka outside probably does 
not call for special attention, but the disposal of spent 
mixed acids from the nitration processes is important. 
Accidents have occurred due to nitrated, or unnitrated 
material, other than the acids, becoming mixed with 
them. 

General Management 

Accidents due to carelessness of employees arc diffi¬ 
cult to guard again.st. Smoking in all production or 
storage buildings should be rigidly prohibited. Owing 
to the difficulty of enforcing this rule it is suggested 
that a smoking room be provided in a safe location 
in the plant, where employees are even encouraged to go. 
It is also recommended that detached buildings be pro¬ 
vided for locker rooms, and that employees be not 
allowed to leave their clothes or belongings in manufac¬ 
turing buildings, or use driers for hanging wet 
clothing, etc. 

Where processes are continuous, and night, Sunday 
and holiday work is necessary, it is often impossible to 
have the efficient supervision that obtains during usual 
day working hours, and records show that accidents are 
more liable to occur at these times. This is a peculiarity 
of the industry and has a great bearing on the hazards 
of the. plant as a whole. 

The foregoing remarks are largely directed from a 
prevention attitude, but an efficient system of fire-fight¬ 
ing appaartlis, hydrants, and adequate water supply is 
assumed, in order that localization of fire may be as¬ 
sured. 

Silk Production in Japan 

The year just ended in May was one of the best for 
Japan’s silk industry, owing to the prosperity in the 
United States and the lack of supplies from Europe, says 
the Japan Times and Mail for June 7, 1920. The export 
figures from June, 1919, to May 31, 1920, reached 517,- 
311 bales, an excess of 50,305 bales over the previous 
year. The previous largest figure was less than 500,000 
bales. 

The silk production of the country has attained a re¬ 
markable development during the past few years» especi¬ 
ally during the war period, in which the world’s demand 
for silk yams was centered on the Japanese market, 
owing to the decline or stoppage of the sericultural 
industry in Europe. Though the sudden depression of 
the business caused by the financial failures toward, the 
closing part of the silk year dealt a severe blow to the 
trade, the production for the season was still a record. 
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The Power Problem in a Copper Refinery 

An Outline of the Steam Recovery Possible With Waste Heat Boilers and the Steam Demand for Heat¬ 
ing Electrolyte, With a Discussion of the Bearing of These Factors Unon 
the Problem of Choice of a Prime Mover 

By LAWRENCE ADDICKS 


A n electrolytic copper refinery may obtain its steadily throughout the twenty-four hours, the two 
. power from a self-contained steam or jj^as plant, extremes of poling and charging give large differences 
from an adjacent water power or by transmission, but in the temparaturc of the gases leaving the furnace, 
while each case will call for a different type of power The situation is graphically expressed in Fig. 1. Where 
plant as far as the provision of current for the tanks a number of furnaces are feeding boilers in parallel, 
is concerned, the demand for fuel for smelting and for their operations arc usually staggered enough t r give 
steam for heating liquors will remain unchanged. The a sufficiently uniform steam supply to avoid any serious 
fact that both fuel and steam are required introduces irregularities in the demand upon the main boiler in¬ 
waste heat boilers in any event and most refineries have stallation. Where the electrolytic power is obtained by 
steam-driven electrolytic generators, although there are transmission, this variable supply might cause undesir- 
notable exceptions. The conditions surrounding each able lluctuation.s, but in this case most of the steam 
case call for individual study of all the factors entering would be used for heating purposes where considerable 
and it is the purpose here merely to point out the 
general requirements and limitations of the problem 
as a whole. 

In the early plants, before the days of waste-heat 
boilers and with live steam heating, the total water 
entering the plant could be considered as utilized 
as roughly one-third for generation of electrolytic 
power, one-third for steam for heating and miscellaneous 
uses and one-third for make-up water in the tanks and 
at the boshes. The ideal steam-driven plant would, 
therefore, be one where the steam generated by waste 
heat at the reverberatories would be sufficient to supply 
the demands of the engine room, the exhaust from the 
engine room used for heating and the condensate'finally 
used as make-up water at either the boshes or the 
boilers. This ideal solution is yet far from being 
reached, but the very uniform conditions of load and 
output under which a refinery is, run have enabled 
sufficient progress to be made in this direction con¬ 
siderably to handicap hydro-electric and gas plant 
competition. 

Waste Heat Boilers 

It is perhaps' most logical to start with the con¬ 
sideration of the amount of steam available as a by¬ 
product at the reverberatories. 

Given a fair grade of bituminous coal, a modern re¬ 
fining furnace will average eight to nine tons of product 6 IS 16 20 S4 

per ton of coal burned. As there are two furnace Hours 

operations and as the anode furnace treats about 15 kig. i. waste heat kou.eu steaming rate 
per cent of anode scrap and as various other items con-' 

tribute to swell the net tonnage treated in either fur- variations are temporarily permissible. On Sundays 
nace, a ratio of four to one is safe, giving 25 per cent the waste heat steam supply is lessened, but so is the 
fuel consumption on a cathode basis. miscellaneous demand. 

A properly designed boiler, placed close to the throat A good general discussion of the whole question of 

of the furnace and equipped with an economizer, can waste heat boiler equipment is given in a paper by 

be depended upon to give an average equivalent evapora- Arthur D. Pratt in the Transactions of the A.S.M.E. for 
tion of between 6 and 7 lb. of water per lb. of coal 1916, vol. 38, p. 599, and of the particular application to 
fired. We, therefore, have available al^ut 1.6 lb. of copper refining furnaces in an article by Clarence L. 
steam per lb. of cathode output, or in other terms a Brower in the Engineering and Mining Jfmrnal for May 
200-ton furnace will develop at least 863 boiler 22,1916, vol. 99, p. 892. The secret of successful operation 
horse-power. « lies in placing the boiler as close as possible to the fur- 

The rate of steaming is not uniform, as although the nace throat and in the exclusion of air infiltration. A 

coal in a large modern furnace is consumed (iuite good modern installation obtains a temperature of 1,600 
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to 1,700 deg. F. in the boiler firebox aa against 1,000 to 
1,200 deg. in the earlier attempts. The exit gases may 
be brought down to 500 or 600 deg. F. 

Electrolytic Power 

As has been discussed in a previous article (Met. & 
Chem. Eng., Marcji 15, 1917), the power required in 
the tank house depends upon the current density and the 
temperature of the electrolyte. In average practice the 
density will be around 18 amp. per sq.ft, and the temp¬ 
erature about 130 deg. F., in which case the power con- 



FI«. 2. WATKR RATE 1»KU KW.-HR. ON 1.200 KW. UNIT 


.sumption will approximate 350 kw.-hr. per ton of 
copper deposited. In general a refinery with a capacity 
of 100,000 tons a year may be considered large enough 
to be a thoroughly economical unit and this would call 
for a dependable power capacity of about 4,000 kw. 
Whatever type of steam-driven prime mover be adopted, 
a thoroughly modem power plant of this size should 
deliver a kw’.-hr. at the switchboard for not over 15 lb. 
of steam, given reasonable superheat and vacuum and 
excluding auxiliaries. We, therefore, require at the 
throttle roughly 2.6 lb. of steam per lb. of copper re¬ 
fined, or nearly double the 1.5 lb. available from the 
waste heat boilers. 

Choice of Prime Mover 

In cases where water power is cheaper than steam at 
the place where a refinery has been located, generally 
for reasons quite apart from the cost of power, it is of 
course employed, and we have such a case in the refinery 
at Great Falls, Mont. In the same way transmitted 
powder originating at a water power is used at Tacoma 
and to a certain extent at Baltimore. A very unusual 
instance of power transmitted from a steam generating 
plant is that of the electrolytic department of the leach¬ 
ing plant at Chuquicamata, Chile. In general a refinery 
is located with reference to copper freights rather than 
cost of power and in most locations steam power is 
cheaper than water power. 

Gas power has also been more or less discussed, but 
up to the present time nowhere applied to copper^refin¬ 


ing work as far as power generation is concerned. The 
great first cost of the installation and its low economy 
at partial loads have always been handicaps. The his¬ 
tory of refineries has been that they are continually 
being added to and expanded and that even individual 
units are seldom operated under the conditions for 
which they are designed, while above all else a gas plant 
Jacks elasticity. On a basis of thermal efficiency some 
very interesting .figures may be worked up, but very 
large steam turbine units can now practically equal 
these. 

As between steam turbines and reciprocating engines, 
the question is largely a question of size of unit. A 
turbine can expand steam down to the highest attain¬ 
able vaeflum without unreasonable increase in size and 
owing to its high rotative speed very large units can 
be built in small compass. In the case of a reciprocat¬ 
ing engine the speed is limited by valve gear considera¬ 
tions, while cylinders larger .in diameter than 54 in. are 
undesirable and the practical limit of size is about 
72 in. diameter by 72 in. stroke. The low pressure 
cylinder is frequently divided into two in making a 
four-cylinder triple-expansion unit. These considera¬ 
tions bring us to about 2,000 hp. discharging into 
27i in. vacuum as a reasonable limit size of unit for a 
reciprocating engine and the steam economy attainable 



FIG. 3. APPROXIMATE STEAM TURBINE WATER HATE 


is indicated in Fig, 2. A turbine of this size can hardly 
equal this performance even with higher vacuum and 
when the efficiencies of conversion from alternating to 
direct current are included it is under a serious handi¬ 
cap as far as economy of steam coni^umption is con¬ 
cerned. In larger sizes, however, the turbine reaches 
very high economy. Fig. 3 shows approximately what 
water rate may be expected with 170 lb. gage pressure, 
100 deg. F. superheat, 28 i in. vacuum, after allowing 
7 per cent toss of a.c.-d.c. conversion. (See Stott, 
quoted below.)' 
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The advantages of a turbine are based partly upon 
its compactness and its ability to utilize high superheat 
and vacuum. One inch of vacuum or 50 deg. F. super¬ 
heat will vary the water rate 5 or 6 per cent in a high 
pressure turbine. As to the space factor, it must be 
remembered that its value is considerably less at a 
refinery than in a city power house and regarding con¬ 
densation the cost of producing high vacuum must not 
be lost sight of. The temperature of saturated steam 
drops very rapidly as vacuum increases and if cold 
lyater is not available the cost of circulating water may 
become very great. These conditions are illustrated 
by the curves in Fig. 4. 

The whole question of the relative value of the several 
types of prime mover is reviewed })y Stott, Pigott and 
Gorsuch in Transactions, A.LE.E., vol. 33, p. 1,133. 
The special application to electrolytic work was 
discussed at a joint meeting of three of the engineer¬ 
ing societies several years ago and may be referred 
to in the various transactions as follows: Newbury, 
Trans,, A.I.E.E., vol., 33, p. 1; Longwell, Journal, 
A.S.M.E., July, 1914; Addicks, Trans., A.E.S., vol. 26, 
p. 65. Tn a general way it can be stated that with cheap 
coal the plant will be steam driven, using reciprocating 
engines if small and turbo-alternators distributing 
through rotary converters if large. With expensive 
coal, a fairly large plant and regular tonnage a gas 
plant could be made to pay. With water power close at 
hand it would probably displace cither steam or gas. 

' The Electric Generator 

The tank house circuits demand (a) direct current, 
(b) high amperage, fc) low voltage and (d) wide 
voltage range. The amperage used has steadily in¬ 
creased as the generator builders have found it possible 
to build larger capacity commutators and to-day runs 
between 10,000 and 15,000 amp. per circuit. The voltage 
is generally limited to 200 volts or less per circuit and 
the maximum unit to be considered is, therefore, 
3,000 kw., while 10,000 amp. at 120 volts or 1,200 kw. 
would more nearly represent present practice. A 
1,200-kw. generator, direct connected to a reciprocating 
engine, would call for 1,900 i.hp., which is about the 
limiting engine size. 

The generator problem is almost wholly one of com¬ 
mutation. This subject is reviewed at length under the 
heading of “Physical Limitations in D.C. Commutating 
Machinery,” by B. C. Lamme, Transactions, A.I.E.E., 
vol. 34, p. 1,739. The simplest case is that of the direct 
connected reciprocating engine. Here the slow engine 
speed, certainly not over 125 r.p.m., permits reasonable 
freedom in commutator design, and the volts per seg¬ 
ment, length of bar and amperes per brush arm can all 
be placed at conservative figures. It must be remem¬ 
bered that steady duty at 100 per cent current load and 
occasionally at abnormally low voltages impo.ses commu¬ 
tating conditions far more severe than met with in 
average practice and that any roughening of the com¬ 
mutator surface becomes rapidly wor.se. Commutating 
pole field construction has made a great advance toward 
sparkless commutation in all electrolytic generators. 

The efficiency of a direct connected engine type gen¬ 
erator exclusive of bearing friction will be about 94 per 
cent and the e.lip. delivered by the generator should be 
about 88 per cent of the i.hp. of the engine. The total 
losses on a 760 kw. G-W. generator built in 1905 are 
given in Table 1. 

The direct current steam turbine has also given satis- 


TABLE 1 


Voltace 

Volte. 

125 

125 

100 

Current 

AinpcTcs. 

0 

6,000 

9,500 

Output 

Kw. 

0 

750 

950 

Dearinic friction 

Watts. 

• 4JK10 

4,000 

4,000 

Windaso 

Watts . 

1,^00 

1,600 

1,600 

RniRh trirtitm 

Watts. 

6,200 

6,200 

6,200 

('ore and pole Iocbch 

Walts. 

^18,000 

18,500 

15,000 

Field copper 

Wutts. 

• 6.560 

7,930 

4,680 

Arinatiiro ct>p|M'r 

Watts. 


11,750 

29.400 

Briiah rcHiHlHiu'e losHea 

Watts. 


8,650 

15,400 

Total loBscB 

Watts. 

36,360 

58,630 

76.280 

Mprhanical Iodbi'h 

per eeiit input 

. 32 4 

1 5 

l.l 

Maanetic losses 

per rent input 

44 4 

2 3 

1.5 

Kleetricnl losses 

per cent input 

18 2 

3 5 

5 0 

Output (cHieirney). 

per rent input . 

0 

92 7 

92.4 

liontl • 

per eont retina 

0 

100 

127 


faction in service, although there is a practical limit 
to the size of commutator which can be constructed, as 
it is necessary to restrict the diameter owing to the 
high rotative speeds required. A two-cylindei com¬ 
pound driving a direct connected generator and exhaust¬ 
ing into a direct-current turbine connected electrically 
in parallel makes a satisfactory unit and several such 
pairs nrc in successful operation. The steam economies 



po.s.«^ible with such combinations are indicated in Fig. 2. 
This same field is covered by geared units, a rather 
high-speed generator being geared to a rather low-speed 
turbine. For large plants electrical rather than mechan¬ 
ical connection between turbine and generator, as pro¬ 
vided by rotaries, has many advantages. 

The unipolar generator which delivers direct current 
without a commutator and which may be driven at tur¬ 
bine speeds is a very pretty theoretical solution of the 
whole problem. Practically, while commercial units 
have been built (see Lamme, Transactions, A.I.E.E., 
vol. 31, p. 1,811), many special problems are involved 
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in the collection of the current, and this type of 
apparatus has not received any considerable application. 

If a turbo alternator is used as the main source of 
current, allowance must be made for the efficiency of the 
distributing: system* the transformers, conductors and 
rotary converters absorbing about 7 per cent of the 
a.c. output. f 

The voltage regulation should be made wide and is 
satisfactorily accomplished by hand control. In the case 
of reciprocating engines the speed may be altered so as 
to keep the engine operating at the best cut-off. This, 
however, means some adjustable attachment ito the 
engine governor, which has its drawbacks. With ordi¬ 
nary direct current generators, either engine or motor 
driven, the usual hand rheostat gives satisfactory volt¬ 
age control and modern commutating pole generators 
will operate well at surprisingly low voltages. In the 
case of rotary converters it is necessary to use booster 
control on the alternating current side, which may be 
supplemented by employing multi-tap transformers. 

A circuit of 120 volts would probably have 360 tanks 
connected in scries and when drawing copper two groups 
of, say, thirty-six tanks each might be cut out. This 
would call for a 20 per cent cut in the normal operat¬ 
ing voltage during this period. On the other hand, 
while a tank house is supposed to l)e operated on a con¬ 
stant current basis, this is very apt to become constant 
wattage, the current density being temporarily in¬ 
creased during periods of low voltage. 

Heating Electrolyte 

Heating the electrolyte has already been discussed 
(Met. & CiiEM. Eng., March 15, 1917). At what 
temperature it will pay to carry the liquor must be 
determined for each case. Eastern refineries expend 
about 0.75 lb. of steam per lb. of copper produced to raise 
this temperature, say, 30 deg. F. This means a power 
saving at the generator of 15 per cent taking an overall 
temperature coefficient of 0.5 per cent per deg. F. If 
we are using 3.0 lb. of steam (including auxiliaries) 
per lb. of copper at the engines the saving will be 
0.45 lb. as against 0.75 lb. required at the heating coils 
and it is evident that live steam heating would not pay. 
If we run an electrolytic unit non-condensing it will 
take about 4.0 lb. of steam instead of 3.0. If we are 
able to run a proper proportion of the circuits non-con¬ 
densing we can, therefore, furnish steam for heating 
the tanks and obtain an average overall steam rate of 
3.2 lb. on 85 per cent of the original resistance, or 
2.7 lb. per lb. of copper instead of 3.0 when running 
without heating. 

Where the electrolytic power is hydraulic live steam 
heating may not pay if there is not waste heat boiler 
capacity in excess of other needs, but except where very 
high densities arc employed, thereby predicating clean 
bullion and resulting in considerable electrical heat 
being generated in the tanks, it generally is desirable 
to heat the electrolyte from purely metallurgical con¬ 
siderations. 

The condensate from heating coils is generally col¬ 
lected for use in washing the anodes and cathodes free 
from slimes, bluestone crystals, etc., and a small amount 
of heat is in this way returned to the system as well as 
a safeguard established against leaky heating coils with¬ 
drawing any electrolyte and sending it to the sewer. 

The silver refinery and the purifying system or 
bluestone plant will always require a certain amount of 
boiling or evaporating. This varies greatly in amount 


in different plants. In a very general way it may be 
stated that there will be 2 lb. of steam condensed for 
every pound of water evaporated and that about 10 per 
cent of the total steam used will be employed in this 
way in the average plant. 

Steam siphons used for pumping are really heaters, 
their efficiency as pumps running but a few hundredths 
of 1 per cent. The steam consumption of a siphon de¬ 
pends upon the original design and upon the amount of 
nozzle wear at the time of test, but 1 per cent dilution 
of the liquor is probable and 3 per cent possible. 

Heating Feed Water 

The steady full load conditions of the electrolytic 
engines call for a complete installation of economizers. 
Probably 10 per cent of the steam furnished by the 
boilers will be called for as exhaust steam for further 
heating of the feedwater. 


Miscellaneous Demand 

There is a considerable amount of pumping to be 
done, such as circulating electrolyte, circulating bosh 
water, supplying condensers, fire system, general water 
supply, feeding boilers and high pressure system for 
hydraulic cylinders. There is a more or less extensive 
compressed air system for operating copper hoists and 
pneumatic tools. There is power required for the 
motor drives of cranes, shop tooK ventilating fans, 
sampling drills and possibly an electric railway. Finally 
there is the lighting system. 

If steam driven, non-condensing, in a large plant, 
these various units will consume from one-third to one- 
half as much steam as is called for by the electrolytic 
generators operated condensing. This steam may ad¬ 
vantageously be turned into the heating systems, the 
requirements of which it roughly fills, turning all of 
the electrolytic exhaust into the condenser. Another 
solution is to electric drive all auxiliaries and supply 
the current by means of a non-condensing light and 
power unit. There is even the opportunity of utilizing 
an electrolytic spare for this service, thereby reducing 
the total equipment called for, the plant consisting of 
several electrolytic generators, one light and power unit 
and one spare for both services. 

Summary 

The total steam consumption of a copper refinery will 
vary within wide limits, depending upon the size of 


TABLE II 

A. Electrolytic power, ccinclpnftinK . 

li. Liftht, power, water, air and auxiliaries, iioii-rnndcnBiiig. 

C. Evaposatina, live atenm. 

D. Heating, pxnauat steam. . 

E. Total steam demand, A + /? -1- r + />. 

F. Exhaust steam for D from R . 

O. C'untribiited by waste heat boilers. 

TI. Net steam demand, E — (E -j- f?). 


lb. steam per 
lb. copper. 


2.5to 3.0 
I.Oto 1.5 
0 5to2.0 
1.0 to 1.5 
5.0 to 8.0 
I.Oto 1.5 
1.5 to 1.5 
2.5to5.0 


plant, the current density employed and the amount of 
purifying oi the electrolyte required, and may be stated 
somewhat as in Table II. 


China’s Soap Trade 

Although many small native soap factories, producing 
cheap and inferior soaps from local raw* materials, have 
recently sprung up in various parts of China, for many 
years there has been an increase in China’s import trade 
in this commodity as a result of the growing use of 
soaps by the Chinese. 













Avotut 18, 1920 


CHEMICAL AMD UBTALLDBOICAL ENGINEEBING 


279 


Forest Products of the Northwest as 
Industrial Chemical Assets 

By R. k. Strong 

A t present the great industry of the Pacific 
L Northwest is that of lumbering. One-fifth of the 
standing timber of the United States is in Oregon, and* 
consists mainly of Douglas fir. The byproducts of this 
industry form a large potential source of raw materials 
for the industrial chemist. 

It is a matter of considerable expense to dispose of 
the waste wood and sawdust produced at the sawmills. 
Within the last few months one concern has put into 
operation a 90-foot incinerator, said to have cost $50,000 
to erect. Except near the cities, most mills burn the 
waste in this way, to prevent its accumulation forming 
a nuisance. In the forest the stumps are difficult to 
remove on account of their immense size and the length 
of time required for decay. The trimmings of the trees 
form a considerable fire hazard. 

Waste Wood Utilization 

In the cities much of the waste wood is used as 
domestic fuel. An appreciable percentage of the saw¬ 
dust and least valuable waste is utilized in this way for 
the production of power. Three large plants in Portland 
use such fuel in the generation of electricity. A large 
paper mill is being constructed in which much fuel will 
be obtained from a neighboring lumber mill, in return 
for which electricity is furnished the latter. 

In considering the chemical uses to which waste wood 
may be put two lines of procedure are available— 
namely, those in which the material must be dried at 
some stage in the process, and those in which the waste 
is utilized by wet methods. On account of the large 
moisture content, which may be over half the gross 
weight, and the difficulty and expense involved in 
removing the same it would seem that processes operat¬ 
ing without the necessity of removing the water would 
be more likely to succeed if other considerations were 
even approximately equal. , 

Methods Involving Volatilization of Water 

As 'R fuel, wood waste and sawdust have inherent 
drawbacks, such as the high moisture content mentioned 
above and the low calorific value when dry. It is stated 
that the fuel value of a cord of wood on the dry basis is 
20 per cent less than that of a ton of coal. The com¬ 
bustion space is necessarily larger and the flame tem¬ 
perature lower than with coal. In spite of these dis¬ 
advantages the fuel gives satisfaction for steam genera¬ 
tion. Plants for the production of fuel gas from wood 
are in operation, and it is expected that more will be 
installed. 

Considerable work has been done on the destructive 
distillation of Douglas fir. As it has not yet proved 
successful on a large scale, probably on account of the 
low yield of valuable products, the problem is open. 

Wet Methods 

The wet methods available for treating wood waste 
center around the production of paper pulp and seem to 
offer every promise of ultimate success, if attacked with 
the proper scientific and financial backing. Either with 
or without preliminary steam > distillation for the 
recovery of the turpentine content, the wood can be 
made into a satisfactory pulp for certain grades of 


paper by the soda or sulphate process. Experiments 
here have shown a high cellulose content in Douglas fir. 
The Forest Products Laboratory, at Madison, Wis., 
states the yield, in experiments made there, to be 1,170 
lb. of bone dry, screened, unbleached 4)idp per 100 solid 
cubic feet of wood—the equivalent of one cord as 
ordinarily piled. The report statesi further that the 
fiber is of gpod length and the kraft pulp of good grade, 
with uses similar to that made of white spruce. 

An approximate idea of the amount of pulp it is pos¬ 
sible to recover from waste wood may be obtained from 
the statement that about 25,000 cords of waste wood, not 
including sawdust, arc produced per month on the harbor 
front of Portland alone—a location which offers excel¬ 
lent facilities for utilization of this material both as to 
quantity available and transportation advantages. Even 
if only half of this were used, a production of 5,000 tons 
of paper pulp per month could be obtained. 

Another wet process is that by which wood sugar is 
made for use in the manufacture of ethyl alcohol. Con¬ 
siderable importance attaches to this product in regard 
to its use as a fuel for internal combustion engines. 
Canada is attacking the problem in a large way. 

Other Wood Problems 

Minor problems that are worthy of study and full of 
promise are the extraction of tannin from the bark of 
the Western hemlock and the Douglas fir, and the 
recovery of rosin and turpentine from forest waste and 
stumps. Douglas fir pitch is receiving attention as a 
source of turpentine and rosin oil, the pitch being drawn 
from pockets caused by wind shakes. 

Paper Pulp 

The amount of paper pulp at present produced in the 
Pacific Const region is relatively small, although the 
mills already established are intelligently operated and 
of good size. From the latest statistics of the Forest 
Service, for the year 1918, the following figures ar^ 
cited to compare and contrast the production of paper 
pulp in the Eastern and Western states: 

eastern states western states 


PerCpnt Per On t 

CorrlB Pulp of ('orda Pulp of 

Wood Tolal WimmI ToUl 

State C'onBurnc'd iiiU.H. State ('otiHUiiiMl inU.S. 

Maine. 1,235,000 23.5 OroRon ) 

New York. 1,004,000 19.1 Wanhinfcton .f 240,000 4.6 

WiBconnin. 861,000 16.4 California.. j 

PenaBvlvania. 384,000 7.3 

New llampiihim... 345,000 6.6 


72 9 4 6 

Total eonaumnd in the ITuitiN] .States, 5,251,000 ronis. 

The output of the Pacific Northwest should be greatly 
increased and the percentage raised to an appreciably 
large fraction of the production of the country. This 
could be done with more benefit to the country and at 
less expense than the proposed utilization of the Alaskan 
forests for this purpose. Not that the latter is 
undesirable, but that the former can be more easily and 
quickly accomplished. 

Research and development would make possible the 
use of other woods of the region besides those at present 
made into pulp. With 46 per cent of the standing timber 
of the United States in the Pacific Northwest and an 
abundant supply of water for power and pulp treatment, 
there should be a paper-producing industry in this 
region ranking with that in any other part of the 
country. Research and capital can accomplish this in a 
reasonable time. 

IndUBtriRl Chemistry Department, 

Reed ColleK«, 

Portland, Ore. 
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Zones of Weakness in 
Solidified Insfots 

By Lkslie Aitchison, D.Met. 

I N THE course* of a considerable experience of the 
defects which a^e met by engineers in bars, for^inRS 
and castings made of steel and other metals I have been 
convinced that a very considerable proportion of these 
defects can be traced back to the earliest history of 
the metal; namely, to the form which it assumes 
immediately after it has been melted and pourpd from 
the meltiiiK furnace. In other words, it can be said 
quite definitely that a very large number of the 
engineer’s problems are created for him in the steel 
or brass ingot which provides the metal which he finally 
uses. This being so, it seems desirable to give a brief 
account, as far as possible, of some phenomena 
associated with the production of metal ingots. 

Columnar crystals will fill up the whole of an ingot if 
the supply of fluid metal does not fail or if the growing 
crystals do not meet any solid oi)struction. The first 
requisite means that the metal in the ingot must remain 
liquid for a comparatively long time. Tn practice it may 
happen in relatively small ingots that the steel in the 
center of the ingot remains fluid to the end, but in 
large ingots this very rarely occurs, and the center of 
the ingot is cooled down to the freezing point before the 
columnar crystals have grown right across the ingot. 
The solidification of the remaining mej:al lakes place 
from a large number of independent centers, the result 
being that the center of the ingot is filled up with 
numerous small crystals of no special shape and whose 
axes do not lie in any definite direction in relation to 
the walls of the ingot mold. These may be termed 
“free” crystals. The main variation among the different 
steel ingots is the proportion of the columnar and “free” 
crystals found therein. From what has been said above 
•one importatit factor which determines the proportion of 
these crystals is evidently the temperature from which 
the metal was cast, as this will fix the time during which 
the steel will remain fluid after casting. 

Sets of Crystals Distinct and Separate 

The structure of the cross-section of an ingot shows 
the way in which two sets of columnar cr>"stals growing 
from adjacent aides of the ingot mold interfere along a 
plane of junction. It is quite clear that the two seta of 
crystals are quite distinct and separate and that even 
where they touch they do not join or coalesce. If the 
junction has been suitably magnified for examination 
the nature of the junction is made much more plain and 
it is evident that really there is no junction at all, there 
being rather a complete discontinuity or hiatus between 
the two sets of crystals. If this is so it may be 
expected that between the individual columnar crystals 
(which after all have formed their junctions in exactly 
the same way in which the junction of the sets of 
columnar crystals has been formed) there will be no 
real coalescence. Similarly there will be a zone in which 
the columnar crystals of the outside of the ingot join 
onto the free crystals of the core, and here again there 
will be distinct discontinuity or lack of cohesion between 
the two constituent types of crystal. 

It must be stated that in the majority of cases the 
crystal boundaries, particularly those of the columnar 
crystals, are deflned by a layer of non-metallic impuri¬ 
ties—slag or sulphides or the like. Conversely it may 


be put that if there is a layer or a pocket of non-metallic 
material in the ingot it will result in a greater or less 
degree of discontinuity between the crystals around 
which it is formed. 

Position op Non-Metallic Impurities Preordained 

In the middle of the ingot—i.e., in the free crystals of 
..the core—there are found a certain number of places 
at which there are inclusions of non-metallic impurities. 
It can easily be understood that these inclusions will 
occur somewhere, and a little thought will show that the 
positions in which they are found are more or less pre¬ 
ordained. As the steel rises in the mold the steel in 
contact with the sides and bottom freezes first and the 
succeeding layers of steel to solidify will be more or 
less cup shaped. Owing to fluid contraction and to the 
contraction which occurs during the plastic state of the 
metal in the core of the ingot there is a tendency for the 
steel of any particular layer to sink in the middle to a 
level rather lower than that at the sides, so that a layer 
which was originally horizontal becomes at a later stage 
more or less sharply depressed in the middle. The result 
is that the successive layers of steel as they solidify are 
distorted downward. The non-metallic inclusions will 
follow the same path, so that the region filled with free 
crystals—i.e., the part of the steel which was fluid 
longest—contains these inclusions arranged symmet¬ 
rically pointing downward and inward toward the 
central axis of the ingot. Since the inclusions are there 
it is safe to assume that there is some discontinuity 
between the crystals at these points. 

Summary 

Summing up, it is evident that in the solidified ingot 
there are certain definite zones in which there is only 
very moderate cohesion between the crystals of the steel, 
and consequently that these positions in the ingot are 
zones of weakness. The zones in particular are: (1) 
the junction of each columnar crystal with its neighbors. 

(2) The junction of each set of columnar crystals. 

(3) The junctions of the columnar and the free crystals. 

(4) The symmetr,ically placed “herringbone” arrange¬ 
ment of planes of non-metallic impurities lying on either 
side of the axis of the ingot. These four places, since 
they represent the weakest zones of the ingot, are the 
positions at which contraction is likely to take effect. 
The result of the contraction will be the pulling apart of 
the hotter crystals within the ingot from each other and 
from the cooler, mortf rigid and stable shell, thus pro¬ 
ducing contraction or cavities in the metal. The pulling 
apart of the columnar crystals either individually or in 
sets may easily occur in the early stages of the contrac¬ 
tion—i.e., during the later stages of solidification— 
while the later contraction will become evident in the 
junction of the columnar and free crystals and in the 
“herringbone” cavities within the free crystals. 


Unfavorable Outlook for German Potash Industry 

The issue of Deutsche AUgemeine Zeitung for June 
16, 1920, says that at the general meeting of the Berg- 
bau-Aktien-Gesellschaft Justus in Volpriehausen the 
chairman remarked that domestic sales had come to a 
complete standstill. No exports are being made to 
the United States at present. Negotiations with the 
Americans are still pending, but the Potash Syndicate 
expects to come to a satisfactory settlement and to re¬ 
sume deliveries in the near future. 
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I Studies in Evaporator Design*—II 


The Effect of Temperature Drop and Temperature Level on Heat Transmission in Vertical Tube Evap' 
orators—Corrections for Hydrostatic Head—^Boiling Points, Heat Drops and Steam 

Temperatures as Factorsf * 

By W. L. badger and P. W. SHEPARD 


D etails of the methods used in conducting the 
tests and making the measurements have been 
given in Part 1. * 

Pressures were measured in mm., temperatures in 
deg. C., and heat in kilogram calories. Where condensed 
water was weighed, it was weighed in pounds. When 
measured, it was calculated directly in kilograms. 
Heating surface was calculated on the basis of the wet 
surfaces. Both top and bottom tube sheets were in¬ 
cluded. The heating surface in tubes was 66.4 per cent 
of the total, the rest being in the basket shell. 

Heat input was taken as the sum of the latent heat 
at the temperature calculated from the pressure of the 
steam basket, and the sensible heat recovered between 
this temperature and the temperature of the conden¬ 
sate. All calculations from the simplest up were made 
independently by two persons and checked back. All 
figures in the calculations were carried to 0.01 deg. for 
temperatures, 0.1 mm. for pressures, 0.1 kg. for weights 
and 0.1 cal. for heat. The final results were rounded 
off to the nearest even digit for K. 

Results 

The essential data for the three series of experiments 
are given in Tables II, HI and IV and in Fig. 3. It will 
be noted in the tables that the results are averaged in 
groups. In Fig. 3 the average of each group is indi¬ 
cated by a large circle. These circles have their centers 
at the exact points indicated in the averages and their 
radius is fifty units on the scale for K. This is an 
arbitrary choice, but is thought that it represents ap¬ 
proximately the accuracy of the averages. At any rate 
there are few cases where it is possible to suppose that 
the average has a greater accuracy than this. 

The principal thing which the curves indicate at once 
is the decided effect of both temperature level and tem¬ 
perature drop. The curves cannot be represented by a 
simple equation and it has not been thought worth while 
to try to derive any expression for them, in view of the 
limited significance of the absolute numerical values. 

The large number of determinations on the 25 deg. 
point on the 76 deg. curve is due to the fact that thi.s 
point is common to several sets of investigations now 
under way. The theoretical work of the station has 
been interrupted at numerous times. After each inter¬ 
ruption this point was redetermined in order to be cer¬ 
tain that the evaporator was in a condition similar to 
that under which the other runs had been made. No 
definite explanation can be made now for the fact that 
the 20 deg. point on the 76 deg. curve is low. 

In order to get a basis for more general comparisons, 
these figures were all corrected for hydrostatic head. 

*ilaad before the American Institute of Chemical Bnsineera. 
Montreal. June 27, 1920. 

-..IF®** Part I, aee Cksm. ft Mkt. Eno., vol. 22, Nos. 6. Aus. 11, 
1920, p. 227. 


The points corrected were not the averages actually 
determined, but were read off the smooth curves. The 
method of recalculation is illustrated by the following 
example: 

■■ temperature nf nteam (calrulatedfroinpretMure). 

M temperature of boiling liquid at the aurface (ralculated from vreuutu). 

"> tempc'ratiire of boiling liquid at the bottom tube aheet. 

0i « — tfff ^ temperature difference at aurfaeo * “apparent" temperatura 

drop. 

Of >■ >■ teinpcraturi* difference at bottom. 

0| "1“ Ot 

** —^ mean temperiiture difference corrected for hydroatatio head. 

Pp » absolute prcHauro in vapor apai^e. 

PfI « head of liquid on bottom tube sheet in mm. mercury. 

/*5 » Pp + P^ " total pn>HBuro at boltoiii tube sheet. 

For examiile, take the 2S deg. point on the 75 deg. curve. 

Pp a 287.6 mm. => 74.89 deg. 

+ 25.00 deg. » 99.89 deg. 

0i - 25.00 deg. 

The liydnMtatic head ie 48 in. nf water at a temperature of about 75 deg. (ap.gr. 
of w'Hter at 75 deg. »■ 0.9749). 

0.9749 -■* 87.4 nun. 

P^ =- 287.6 + 87.4 - 375.0 mm., » 81 37 deg 

9, - 99.89 — 81.37 - 18.52 deg. 


Now from the curve we rend the apparent A at 9i m 29.00 dog. aa 2,24(1 
Then the corrected K is 2,240 X j | ^ " 2,573 oal. 

The complete data from such calculations are aiva 
in Tables V, VI and Vll and are plotted in Fig. 4, to 
which the curves for apparent K are added for com* 
parison. 

Notes on Calculations 

This method of calculation calls for boiling points 
higher than steam temperature for the 6 deg. and 10 
deg. points on the 60 deg. curve and for the 6 deg. point 
on the 75 deg. curve. These cases wore handled as 
follows: The point on the basket where the boiling 
point of the liquid shoi^ld become equal to the tempera 
ture of the steam was determined. At this point, then 
the true temperature difference should be zero so fa 
as any boiling is conc erned. The mean temperature 
difference over the pari, of the heating surface used fe 
boiling was taken as the arithmetical mean of zero aft 
the temperature difren;nce at the top. Assuming ths 
the heating surface below this point was totally inac¬ 
tive, the apparent values for K were recalculated q 
the basis of the new temperature drop and the dimin 
ished heating surface. For the sake of comparison 
this correction was al»3 made on the basis of tempera 
ture drop only, neglecting any consideration of de 
creased heating surface. Both values so obtained arc 
plotted for each of the three points in question. 

It will be seen that neither assumption was correct, 
but that the truth Hus somewhere between the two. 
The values calculated on the basis of no action in the 
lower part of the heating surface are too high, thus 
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TABLK II. DATA OF INDIVIDUAL HUNS 
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60.0 

145.8 
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65 05 
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13 
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117 
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60 0 

134 8 

57.88 
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64 

93 

64 75 

125 

7 

05 

713 

153 

I8I-II 

50.2 

143 7 

59 24 

192 9 

65. 

65 

65.22 

101 

6 

40 

760 

155 

178-11 

15.25 

136 1 

58.08 

216 5 

68 

26 

67 02 

164 

10 

18 

773 

158 
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40 25 

137 1 
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68 

09 
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116 
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85 
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67 

38 
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8 

93 
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161 
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208 9 

67 

44 
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93 
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179 

186 
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67 

62 
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8 

96 
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137 

6in-i 
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138 6 
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87 
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219 8 

68 
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88 
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28 
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no 
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57 
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15 

09 
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31 0 
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01 
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15 

15 
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290 
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30 67 

137 5 
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24 
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87 
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Av.ofnIIniriH, 
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St fa III 
Ti'iiip 1 

I >f«. (’. 

Sti'iiin 
Tfiiip * 

W I)pg. 

K 

V 

189.7 

65 27 

64 51 

5 72 

543 

MO 

189.8 

65 32 

b5 31 

b 72 

736 

154 

214. 1 

68 00 

68 31 

9 52 

823 

170 

274.2 

73 75 

73 96 

15 17 

1.295 

265 

'346 8 

79.41 

78 69 

19 90 

1.556 

319 

414.2 

83.88 

83.50 

24 71 

1,619 

331 

486.0 

87.94 

87 75 

28 96 

1.697 

346 

588.3 

92 98 

93 19 

34 40 

1,847 

378 


1 AviTRgo from ilatii of ooliiiiiti VI. 

* Avonigi* of ciiliiiiin l\ f avoniRo from iliitii of otiluiiiii IX 


showing that there is some heat transmitted below the 
point where theoretically there is no temperature dif¬ 
ference between boiling liquid and steam. On the other 
hand, heat transmission in this area cannot be as high 
as during boiling, for the values calculated on the basis 
of the whole heating surface are far too low. Evidently, 
then, there is some action in the lower part of the 
basket in heating liquid from the temperature in the 
down-take (which is that corrc.sponding to the vacuum, 
or a little below because of radiation and incoming feed) 
to temperatures approaching steam temperature. Since 
heat transmission from steam to non-boiling water is 
known to be at a far lower rate than heat transmission 
from steam to boiling water, this furnishes a qualita¬ 
tive explanation for the difference in results from the 
two assumptions. It has not been considered worth 
while to try to draw any quantitative results from these 
considerations. 

It should be noted that the corrected coefficients 
change very little with change in temperature drop. 
What slope these lines have is undoubtedly due to the 
factor of increased circulation pointed out by Claassen 
(see above). It will also be noted that these corrected 
curves differ from each other nearly as much with 


changes in boiling point as do the apparent values for 
K, Many reasons for this will suggest themselves such 
as increased density of steam, decreased viscosity of 
boiling liquid, decreased viscosity (and consequently 
better drainage.) of condensed water, better thermal 
conductivity of condensed water, etc. The authors at 
present have no definite explanation to offer as to the 
cause of this increase in heat transmission with in¬ 
crease in boiling Qoint. 
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Hg 

C. 
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4613-1 

54.0 288 6 

74.97 

338 1 

78.79 

77.78 

69 

3.82’ 

797 

163 

46T3-1I 

54.0 287.8 

74.90 

340.7 

78 98 

78.14 

85 

4.08 

919 

188 

172 

61.0 286 6 

74 80 

386 0 

82.07 

80.89 

256 

7.27 

1,374 

281 

173-11 

60 0 290.0 

75 08 

387.2 

82.15 

81.09 

222 

7.C7 

1,333 

254 

38 A-T 

29 0 283.7 

74.55 

427 0 

84.61 

82.38 

184 

10.06 

1.497 

306 

38A-1I 

29.73 289 8 

75.06 

427.6 

84.67 

83.11 

184 

9.61 

1.525 

412 

47T3-r 

29.75 285.6 

74 72 

508 2 

89.11 

86.05 

336 

14 39 

1,656 

380 

47H-1I 

30 5 290 8 

75 15 

510 4 

89 22 

86.26 

330 

14.07 

1,820 

373 

48R-I 

32.75 289 2 

75.02 

519.2 

89.67 

87.27 

371 

14 65 

1,824 

374 

48U11 

31.05 289.6 

75.06 

523.8 

89.90 

86.74 

343 

14.84 

1,733 

355 

I93-I 

27 n 283 9 

74.60 

632.0 

94.93 

93.96 

440 

20 33 

l,’877 

384 

193-11 

40 0 282.9 

74 51 

632 8 

94.96 

94.09 

640 

20 45 

1,829 

374 

195-1 

30 0 286 6 

74 82 

651 6 

95.74 

95.79 

514 

20.92 

1,911 

392 

198-1 

30 0 283.4 

74.55 

634 2 

95.02 

91.65 

512 

20.47 

1,958 

401 

198-11 

30 0 285 4 

74 72 

633.6 

95.0 

91.43 

489 

20 28 

1,890 

387 

205-1 

24 5 288 6 

74.96 

631 0 

94.86 

92.04 

402 

19 90 

1,938 

397 

205-1 r 

24 0 288 8 

75 0 

636 0 

95. 10 

92.0 

395 

20.10 

1,920 

393 

208-TlI 

26.5 289 6 

75.07 

625 7 

94.66 

92.63 

427 

19 59 

1,930 

395 

208-1V 

24 5 289 4 

75 05 

626 4 

94.69 

92 34 

366 

19,65 

1,884 

386 

208-V 

24 5 291.2 

75 20 

631.4 

94.90 

92.43 

389 

19 72 

1,891 

387 

39\-I 

33 0 285 3 

74 69 

618.7 

94.34 

91.64 

524 

19.65 

1,898 

345 

39.V-n 

33 5 290 0 

75 II 

621 2 

94 45 

91 29 

532 

19.34 

1,930 

395 

39\ III 

30 0 291 6 

75 24 

621.0 

94.44 

91.15 

44 i 

19 20 

1,808 

370 

39.\-1V 

33.5 292 3 

75 27 

623.0 

94 52 

91.43 

512 

19 25 

1,864 

382 

20R-T 

23.0 292.4 

75.30 

765.5 

100.20 

98.56 

552 

24 90 

2,245 

460 

208-11 

24.5 292 3 

75.29 

761.1 

100.04 

98 03 

558 

24 75 

2,145 

439 

207-1 

31 0 286.5 

74.81 

762.9 

100.11 

98.05 

754 

25 30 

2.242 

458 

207-11 

25 0 288.0 

74.94 

761.6 

100 06 

97.84 

590 

25 12 

2,189 

448 

207-iri 

25.5 284.3 

74.63 

767.4 

100.27 

97.94 

607 

25.64 

2,166 

444 

209 11 

30.0 277.6 

74 06 

767.4 

100.27 

97.85 

734 

26.21 

2.175 

446 

209 111 

23 0 281.8 

74.42 

776.5 

100.60 

98.59 

573 

26 18 

2,218 

454 

4IH-II 

28.5 297.9 

75.72 

756 7 

99.90 

97.00 

664 

24. IB 

2.249 

446 

41H-1II 23 9 286.7 

74.33 

760 2 

100 01 

96.80 

583 

25.23 

2.257 

465 

4113-1V 

26.25 287.0 

74.82 

760.4 

100.02 

97.10 

661 

25 19 

2,335 

476 

6013-1 

19 5 293.2 

75 35 

781.8 

100 79 

96.67 

484 

25.44 

2,278 

466 

6013-11 

20.2 290.0 

75.09 

767 8 

100 28 

96 28 

480 

25 19 

2.207 

452 

6013-11] 

19.5 290 0 

75 09 

733.2 

100.48 

96 87 

479 

25 39 

2,260 

463 

187 

25.0f2BO 7 

74 33 

766 9 

100 25 

98.54 

651 

25 92 

2,339 

479 

188 

27 0 283 4 

74 55 

762.8 

100.10 

97.58 

664 

25.55 

2,243 

459 

190-11 

26 5 284 8 

74 67 

760 9 

100 03 

98.67 

672 

25 36 

2.325 

477 

190-111 

22 0 286 1 

74.78 

761.4 

100 05 

98.84 

552 

25.27 

2,310 

473 

190-lV 

28 0 285 9 

74 76 

762.2 

100.08 

99.10 

724 

25 32 

2,375 

486 

197-1 

29.5 286.6 

74 62 

763.7 

100 13 

96.94 

706 

25.31 

2,213 

453 

197-11 

30 0 287. 1 

74 87 

759.2 

99.97 

96.70 

731 

25.10 

• 

2,268 

464 

20I-I 

24.0 293.3 

75.35 

916.4 

105.32 

102.50 

729 

29.97 

2,340 

479 

201-11 

24.0 292.5 

75 31 

916.0 

105.31 

102.33 

734 

30.00 

2,364 

484 

192-1 

16.0 283.9 

74.60 

906.7 

105.02 

104.26 

502 

30.42 

2,384 

488 

192-11 

23 0 284.7 

74.66 

906.6 

105.02 

104.85 

720 

30.36 

2,379 

487 

192-111 

22.0 283.8 

74.59 

905.7 

104.99 

104.41 

676 

30.40 

2,338 

479 

4913-1 

26.25 282 5 

74.45 

689.2 

104.45 

100.51 

752 

30.00 

2,222 

455 

49B-1I 

26.25 263.5 

74.54 

889.6 

104.46 

101.22 

744 

29.92 

2,290 

469 

4913-111 26.0 283.2 

74.51 

890.6 

104 50 

100.98 

762 

29.99 

2,273 

466 

49n-lV 

26.0 287.9 

74.91 

892.8 

104.57 

101.30 

760 

29.66 

2,291 

469 

204-1 

20.0 289.3 

75.04 

1065.8 

109.76 

106.8(1 

759 

34.72 

2,521 

516 

204-11 

19.0 290.4 

75.14 

1074.0 

109.99 

107.30 

736 

34.85 

2,564 

525 

A V. of all runs, 287.6 

74.89 
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V 
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78.88 

78.84 
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‘ 

176 

386.6 

82.11 

82.06 


7.17 


. 1.354 


277 

427.3 

84.64 

84.73 


9.84 


1,511 


309 

515.4 

89. 


89.38 


14.49 


1,808 


370 

629.9 

94. 

h 

94.81 


19.92 


1,895 


388 

763.0 

100.18 

100.22 


25.33 


2,252 


468 

901.5 


15 

104.97 


30.08 


2,302 


475 

1,069.9 

B8 

109.67 


34.78 


2,542 


520 

1 Average frmn data of column VI. 







• Avetage of column IV-1-average from data of eolumii IX. 
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CHEMICAL AND METALLURGICAL ENGINEERING 


Another interesting fact is that at higher tempera¬ 
ture levels both the apparent and the corrected curves 
are becoming parallel. 

The hydrostatic head corrections furnish a ready ex¬ 
planation for the fact that the apparent values for K 
approach zero as the temperature drop approaches zero. 

As the apparent temperature drop (6,) approaches 
zero, this means that tw approaches As tw approaches ^ 
the distance below the top tube she^t where ti — 
approaches zero. Hence the inactive part of the heat¬ 
ing surface approaches the whole heating surface, and 
the total heat transmitted approaches zero. But since 
in calculating the apparent heat transmission coefficient 
the whole heating surface is used, it is evident that'the 
coefficient must therefore also approach zero as i!he heat 
transmitted decreases. 

Relation of Steam Temperature to Heat 
Transmission 

If a section is taken across the curves of Fig. 3 at 
right angles to the X-axis, one obtains a curve showing 
the combined effect of increased steam temperature and 
increased boiling point for the same temperature drop. 
Such sections taken for temperature drops in multiples 
of 6 deg. are plotted in Fig. 5. These curves are obvi¬ 
ously developing a fairly definite limiting curve to the 
left, but will extend out to fill the whole space to the 
right. Fig. 5 furnishes an excellent explanation for the 
very wide variations in Kerr's results both experi¬ 
mental (Bull. 149, La. Agr. Exp. Sta., p. 33) and on the 
commercial scale. {Tram,, A. I. M. K., vol. 30, p. (57.) 
Kerr plots K against steam temperature without any 
regard to temperature drop and then attempts to derive 
a single equation to cover all these points. Our results 
show how completely false it is to assume such an ex¬ 
pression. 

On the basis of his experimental results, Kerr de¬ 
velops an equation, IJ — 225 (- 17,500/9, where D - 



FIG. 3. relation BETWEEN APPARENT HEAT TRANS¬ 
MISSION COEFFICIENT AND TEMPERATURE DROP FOR 
DIFFERENT BOILING I’OINTS 

steam density in lb. per cu.ft. In attempting to plot this 
equation, it was found that the equation called for such 
high values of K that they came entirely off our chart. 
To make Kerr’s figure for steam at 130 deg. check with 
our figure for steam at 130 deg. and the 30 deg. tem¬ 
perature drop, his results, as calculated and converted 
to metric units, are multiplied by 0.302. The resulting 
values are plotted in Fig. 5. 


Parr {Engineering, vol. 121, p. 146) has suggested for 
multiple effect evaporators, V — 300 \/P/), where P is 
the absolute pressure of the* heating steam in lb. per 
sq.in. and D is the density of steam in lb. per cu.ft. 
Parr's equation is derived from theoretical considera¬ 
tions and not from experimental data.* Values calcu¬ 
lated from this expression and converged to metric unith 
are also plotted in Fig. 5. These results and those of 



via. 4. DATA OF FIG. 3 CORRECTED FOR HYDRO- 
.STATIC HEAD 
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30 0 

738 4 

99 19 

881 9 

104 22 

102 17 

97 

5 03 

1,491 

305 


10 0 

718 4 

99 19 

881 7 

104 21 

102 41 

100 

5 02 

1,547 

317 

(>5n 1 

20 0 

735 3 

99 OH 

1,049 H 

109 31 

106 04 

177 

10 23 

1,998 

419 

65U II 

21 75 

735.3 

99 08 

1,049 9 

109 31 

106 88 

204 

10 23 

2,110 

432 

63IMI1 

19 0 

735.3 

99 08 

1.042 2 

109 10 

105 72 

172 

10 02 

2,088 

428 

^I2-!I1 

18 0 

736.7 

99 14 

1,039 4 

109 02 

107 41 

170 

9 88 

2,203 

451 

215-1 

16 0 

731..1 

98 93 

1,072 5 

109 95 

107 69 

160 

II 02 

2,097 

429 

2IS-I1I 

!6 0 

731.3 

98 93 

1,064 9 

109 73 

107 53 

154 

10 80 

2,052 

420 

45\-I 

10 0 

733.3 

99 00 

1,048 3 

109 26 

105 95 

2( 0 

10 26 

1,955 

399 

45A-II 

29 25 

733.3 

99 GO 

1,051 9 

109 37 

106 30 

256 

10 36 

1,954 

398 

2I0-I 

29 50 

745 9 

99 48 

1,288 2 

115 48 

113 72 

533 

16 01 

2,590 

530 

210-11 

29 0 

745 9 

99 48 

1.280 2 

115 29 

113 79 

536 

15 81 

2,660 

545 

210-111 

29 0 

745 9 

99 48 

1,282 0 

115 34 

113 56 

522 

15 86 

2,588 

530 

2II-I 

24 0 

738 2 

99 19 

1,285 0 

115 41 

113 59 

428 

16 22 

2.512 

514 

213-1 

21 0 

731 1 

98 92 

1,254 6 

114 67 

112 20 

370 

15 73 

2,568 

526 

2I3-II 

28 0 

731 1 

98 92 

1.238 3 

114 27 

112 43 

465 

15 35 

2.477 

507 

2I6-I 

16 0 

733 2 

99 GO 

1,268.0 

115 00 

112 91 

267 

16 00 

2,384 

488 

2l(i-11 

17 5 

733 2 

99 00 

1.270 3 

115 06 

112 90 

295 

16 06 

2.404 

492 

21(1-111 

16 0 

733 2 

99 00 

1,253 0 

114 66 

112 31 

267 

IS 66 

2,444 

500 

64M-1I 

20 0 

738 4 

99 19 

1,458. 1 

119 34 

115.77 

445 

20 15 

2,520 

516 

214-1 

26 0 

729 3 

98 85 

1,489 6 

120 17 

117 74 

616 

21 32 

2,526 

518 

214-11 

25 0 

729 3 

98 85 

1,481 9 

119 83 

117 90 

532 

20 98 

2,634 

538 

191-1 

18 0 

744 4 

99 42 

1,741.7 

125 02 

124 04 

557 

25 60 

2.726 

558 

I91-II 

22 0 

744.9 

99 44 

1,743 5 

125 06 

124 09 

656 

25 62 

2,621 

537 

191-111 

25 0 

745 9 

99 46 

1,749.3 

125.16 

124 39 

745 

25 70 

2,613 

535 

Avi>rnK<-' nil 











riiiiH, 

736 7 

99 13 








Ab»olu(f* 




AviTiigcH by (iroiipH 















StfHin 


Stfaiii 

Steam 







PrcMHiire 


Temp. 

1 

'I’emp 1 

1 






inin. Hg 


Deg.t\ 

Deg. C. 

B Deg. C. 


K 


(/ 

B81.8 
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1.052.4 


109.38 

109.46 


10 35 


2,057 


422 

1.268.8 


115.02 

114.97 


15.86 


2,514 


515 

1,476.5 


119 78 

119.93 


20 82 


2,560 


324 
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125.08 

124.75 


25 64 


2,653 
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3 Averaso from data of column VI. 







9 Average of oolumn IV -I- avorage frciiii data of column IX. 
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TABl,l!: V. 

Mean values at intervals of 5 deg. lemperature drops, corrected for hydroHtatic 
head: 60 deg. teiiip(*rHtiire level Meriim 

Average body tcmpiTBtiire nt top tul>e nIuk*! for whole sorios, 58.79 deg. (\ 
Average body tciiipi*ratiiro at V)uttoni tube nheot for whole BcrU.‘H,69.S9 deg. 






Apparent 

Corrwited 

•l 

5 

fa 

63.79 

0.0 

H 

K 

525 

K 

1,050 

10 

68.79 

0 0 

5.00 

940 

1,880 

15 

73.79 

4.20 

9.60 

1,270 

1,984 

20 

78.79 

9 20 

14 60 

1,500 

2,054 

25 

83 79 

14 20 

19 60 

1,660 

2,117 

30 

88 79 

19.20 

24 60 

1,770 

2.159 

35 

93 79 

24 20 

29.60 

1,850 

2,188 


Where 01 -» S.Odeg , K eorreeted for both bydroHtatie hca<l and iiiaet lieutiiig 
surface » 2.563. 

Where 01 M 10.0 deg.. K eorrected for both hydrosliitie head and inactive heat¬ 
ing surface a 2.134. c 


TMtI.K VI. 


Mean values at intervals of 5 deg. toniijerutiire drops, eorrecteil for hydrostatir 
head: 75 deg. tcinperatiire levf^l series. 

Average body temperature at top tube sheet for whole serieH, 74 89 deg. (\ 
Average body toiiiperatiire at bottom tube sheet for whole Heries, 81 37 rleg. (' 

Apparent C’orrerted 


01 

fa 

02 

5 

79 89 

0 0 

10 

84 89 

3 52 

15 

89 89 

8 52 

20 

94 89 

13 52 

25 

99 89 

18 52 

30 

104.89 

23 52 

35 

109 89 

28 52 


Where 01 ■'« S.Odeg . K eorreeli*il for 
surface - 2.7S0. 


”mh 

K 

K 

2 aO 

1.005 

2.010 

6 76 

1.515 

2.246 

II 76 

1,840 

2.346 

16 76 

2,070 

2.470 

21 76 

2,240 

2.573 

26 76 

2.365 

2,640 

31 76 

2,435 

2,684 


hydrostiilie head nnil iiiiietive heating 


TAIlfd-: Vlf. 

Mean values at iiitt*r\'nlM of 5 deg. teniperntiire ilrop. eorreetiHl for h.vilront:itie 
head: 100 deg. bMn|N>ratiire level series. 

Average body temperature at top tube shet't for who'e series, 99.13 deg. (' 
Average body teiniMTatureut bottom tubesheet for who'eHerie.H. 102 23 deg (' 


01 

5 

10 

15 

20 

25 

30 


104 13 
109 13 
114 13 
119 13 
124 13 
129 13 


0 s 

I 90 
6 90 
II 90 
Ui 90 
21 90 
26 90 


»//i* 

3 4-> 
8 45 
13 45 
18 45 
23 45 
28 45 


.\ppimMit 

1.490 

2.050 

2,370 

2,570 

2,710 

2,800 


(*orri*eti*d 

K 

2.160 

2,426 

2,643 

2.786 

2.890 

2.952 


Kerr are reproduced here merely to illustrate how im¬ 
possible it is to represent heat transmission over a 
range of values for either boiling point, steam tempera¬ 
ture .or temperature drop by any expression which does 
not involve at least two of these three factors. 

It will be seen by a comparison of the corrected 
values for K and the apparent values for K that one 
part of the cause for low coefficients in the latter bodies 
of multiple effect evaporators is accounted for by the 
effect of hydrostatic head. Of the many factors which 
affect heat transmission coefficients, hydrostatic head is 
the one which is susceptible of calculation. The au¬ 
thors believe that if values reported in the literature 
for heat transmission coefficients had been uniformly 
corrected for hydro.static head, the results would be 
found much more concurrent and systematic than they 
have been thought to be. As work progresses in the 
evaporator experiment station and more data are accu¬ 
mulated on both apparent and corrected heat transmis¬ 
sion coefficients over a wider range of conditions, it 
seems not unreasonable to expect that the choice of the 
coefficient for the different bodies of the multiple effect 
may not be such a difficult matter in the end. Removing 
the factor of hydrostatic head may remove much of the 
uncertainty regarding heat transmission coefficients at 
low boiling temperatures or low temperature drops. 

Conclusions 

The following conclusions for the present must be 
taken as indicating tendencies only and must be applied 
with caution to evaporators which differ very much in 
design from the evaporator in which they were deter¬ 
mined : 

1. The apparent coefficient of heat transmission in 


vertical tube evaporators decreases in temperature drop 
and approaches zero for zero temperature drop. 

2. The apparent coefficient of heat transmission in¬ 
creases with boiling point for a given temperature drop 
(which also means increasing steam temperature). 

3. Correcting the apparent heat transmission coeffi¬ 
cients for hydrostatic head gives figures which change 
but little with temperature drop. This remaining 
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change is probably due to increased circulation at in¬ 
creased rates of boiling. 

4. The corrected heat transmission coefficients used 
show considerable differences as the boiling point is 
increased and the temperature drop held constant. 

5. It is impossible to represent heat transmission co¬ 
efficients for different boiling points, different tempera¬ 
ture drops and different steam temperatures by any 
expression which does not consider at least two of these 
three factors. 
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N4W Zealand Prohibits Exportation of Adulterated 
Kauri Gum . 

The New*Zealand Government published in the New 
Zealand Gazette of May 27, 1920, an order in council 
prohibiting the exportation of kauri gum which has been 
in any manner adulterated or mixed with other gum. 
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Legal Notes 


By Wellington Gustin 

Decree Against Continental Sugar (lo. Modified— 
Byproduct Plant Is Abandoned 

In a recent decision of the Supreme Court of 
Michigan the Continental Sugar Co. and the United 
Engineering Co. were defendants. The sugar company 
operates a plant at Blissfield, Lenawee County, Mich., 
for the manufacture of beet sugar. Among itS waste 
products was a liquid known as Steffens water, which 
developed an offensive odor and could not be run into 
the river there, and this it was compelled to store at 
some expense. The United Engineering Co. believed 
that by a process of evaporation this waste product 
could be converted into a valuable byproduct, and 
entered into an agreement with the sugar company, 
whereby the engineering company agreed to install a 
plant for such purpose at its own expense on a part of 
the sugar company's premises, the net profits to be 
divided between them. This contract was to cover a 
period of ten years from October, 1917. The sugar 
company had the option to purchase at any time after 
three years. 

The engineering company let the job of constructing 
and installing the plant to J. C. Carland & Co. The 
plant was completed and operated for a few months, 
but was then closed because its operation was not profit¬ 
able. Payment for its services having been made by 
the engineering company, Carland & Co. sought to fore¬ 
close its lien upon the plant against the two companies. 
The trial court gave a decree against the companies and 
found the amount due to be a *7ien upon said refining or 
potash plant, equipment and appurtenances and lease¬ 
hold rights.” 

The Supreme Court upheld this decree except it 
provides that should the purchaser,, at a sale of the 
property, remove the buildings, the premises should be 
restored to substantially the same condition as before 
the construction of the plant. This modification of the 
decree was obtained upon the appeal of the Continental 
Sugar Co., one of the defendants. 

How a Loosely-Drawn Contract Caused Loss to 
Glue Manufacturer 

Interesting facts on how loosely business is sometimes 
conducted are brought out in the action of the Oscar 
Schlegel Manufacturing Co. against Peter Cooper’s 
Glue Factory; so also is the law applying to a sales 
contract to furnish one with chemical requirements 
covering a period. 

The plaintiff was a jobber exclusively, handling glues, 
wax, paints and chemicals. It bought only for retailing 
to the trade and did not manufacture or use any of 
these articles in its own business. The defendant glue 
factory wrote plaintiff, stating that it had been 
instructed by one of its officers to enter contract of 
said jobber ”for your requirements of special BB 
glue for the year 1916, price to be 9c. per pound. 
• . . deliveiy to be made to you as per your orders 
during the year.” This writing, together with the job- 
Im’ written acceptance thereof, was* held by the court 
to ehow that there existed a valid contract between 


the parties. The parties admitted these writings con¬ 
stituted the only agreement between them, but defendant 
claimed that it lacked mutual promises and therefore 
was unenforceable when it sought to avoid deliveries. 

Dependant Refuses Delivery 

It appears that the parties enter^i upon perform¬ 
ance of the agreement and deliveries were made from 
time to time amounting to 169,800 lb. Between October 
and December, 1916, the jobber ordered 79,891 lb. of 
glue, to meet its requirements, but defendant refused 
to deliver the same. The jobber in anticipation of the 
performance of this contract on the manufacturer’s part 
had sold 42,000 lb. of this glue, and as it could no 
longer be bought in the open market it lost its profits 
on such sales. Other damages sustained by refusal to 
perform on part of defendant brought plaintiff jobber’s 
damages up to $6,431.28, for which it recovered a 
judgment. 

The jobber filled the orders of its customers as it 
received them by calling upon the factory to deliver 
the goods under the contract. Therefore the jobber’s 
requirements for the year 1916, in special BB glue, 
were the amounts of orders received therefor from its 
customers to whom its salesmen had sold such goods. 

System Was the Usual One 

This method of doing business, and the meaning of 
the term "requirements” as used in the contract, were 
concededly welf known to the manufacturer, which had 
done business with the jobber under the same system 
as far back as 1910. The contract for 1915 was also 
for the jobber’s "requirements” of special bookbinder’s 
glue, for the balance of the year from March 3, 1915, 
at a fixed price quoted. No question arose as to the 
meaning of this contract, nor, said the court, did any 
question arise as to the meaning or validity of the con¬ 
tract for the year 1916, until the price for this special^ 
glue rose so high that the contract became very valuable* 
to the jobber, and entailed a corresponding loss of 
profit to the manufacturer which it could have made 
by selling elsewhere. The contract price was 9c. per 
pound, and, by December, 1916, prices were quoted as 
high as 25c. 

Under these conditions the jobber sought to reap a 
legitimate advantage from its contract, and by soliciting 
the trade received orders for the last three months 
of 1916 aggregating 126,100 lb. Instead of repudiating 
the contract, the manufacturer undertook to place an 
arbitrary limitation upon the same, by saying it would 
give the jobber 10 per cent more than it had purchased 
in 1915, or about 40,000 lb. But despite this the 
manufacturer never notified the jobber to cease taking 
orders from its customers for delivery of this glue, 
nor did it ever notify the jobber that it would not live 
up to its contract. 

Manufacturer Could Have Protected Himself 

The manufacturer had not protected himself against 
any abnormal variation in price during the year, nor 
had he limited the amount to be furnished. The only 
proviso in the contract which he cared to insert was 
that the contract was contingent upon fires, strikes, 
accidents and other causes beyond the control of the 
parties. A rising market, says the court, could have 
been guarded against by the factory, by inserting in 
the contract a clause fixing the maximum amount which 
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the plaintiff minht be entitled to receive thereunder, 
but instead the manufacturer made an absolute con¬ 
tract at a fixed price for the entire year to deliver as 
much glue as the jobber might be able to sell. 

• • 

Contract Was Mutual, Says Court 

As for the confract not being mutual, the facts are 
that if the jobber had taken orders for this quality 
of glue, and had failed to buy the amount to fill such 
orders from the defendant, the latter could have held 
the jobber under the contract and recovered the damages 
which it sustained by reason of the jobber's faMure to 
order such glue from the defendant. This it c6uld have 
done, no matter how low the market price might have 
fallen during the year. The parties entered upon this 
contract with their eyes open to all the conditions then 
existing or which might possibly arise, said the court, 
and with the intention of being mutually bound thereby. 
The mere uncertainty jis to the amount of glue which 
might be required to be furnished under the contract 
is no reason why it was not a mutual one, nor does it 
make the contract unenforceable. 

Had Right to Solicit Orders 

The customers’ orders were received by the jobber 
and transmitted to defendant under the contract. The 
jobber’s good faith in soliciting the orders, and their 
validity, were not successfully attacked. In the absence 
of any notification from the manufacturer that it would 
not or could not fill all its orders, the'jobber had a 
right to proceed legitimately and in good faith to solicit 
orders from the trade and expect the filling of these 
orders by the manufacturer. The manufacturer had no 
right to limit arbitrarily the amount which the jobber 
should receive under the contract, and it was there¬ 
fore liable for the damages which the jobber sustained. 
Thus the Appellate Division of the New York Supreme 
Court affirmed judgment against the Peter Cooper Glue 
Factory. 

Same Situation in Another Case 

In another case the same situation was presented to 
the New York Court of Appeals. There also the parties 
had left the contract open and indefinite as to the 
quantity of the goods the purchaser might order from 
time to time. The seller had there sought to have the 
contract reformed, so as to call for only the usual amount 
of goods sold in the preceding year, as an answer to the 
buyer’s suit for damages sustained by reason of the 
seller's refusal to furnish the goods called for under 
its orders for the second year. Here the court said: 

^Tt is quite probable that this controversy originated 
in a circumstance which the defendant, at least, had 
not anticipated or provided for. After the execution 
of the contract there was a large advance in the market 
price of iron and the manufactured products of iron, 
and consequently the value and selling price of the 
goods covered by this contract advanced in the same 
or possibly in a greater proportion. 

'‘The needs of the plaintiff could be indefinitely en¬ 
larged, when the market was in such a condition as to en¬ 
able it to undersell its competitors in the Same business, 
in consequence of a favorable contract with the manu¬ 
facturer of the goods. If a party contracts for goods 
upon a rising market, he is ordinarily entitled to such 
profits as may accrue to him by reason of a prudent 
or favorable contract.” 


Determination of Naphthalene in Crude 
Naphthalene and Tar 

By John C. Pastrb* 

The following rapid and accurate method for de¬ 
termining naphthalene in crude naphthalene and tar 
was worked out by R. G. Downing, chief chemist, and 
•the author, while endeavoring to determine the yield 
of naphthalene from our products at the new plant of 
the Steel & Tube Co. at Indiana Harbor, Ind. 

Distil 1,000 g. of tar into two receivers, collecting in 
the first receiver all the distillate up to 270 deg. G., and 
in the second receiver the fraction obtained between 
270 deg. C. and BOO deg. C. It is necessary to use an 
air-cooled condenser when the naphthalene begins to 
come over and to gently heat the condenser with a flame 
to prevent freezing. 

The first fraction is then freed from water by means 
of a pipette and the fractions combined and refractioned. 
The water is again removed as before and the crude 
naphthalene allowed to solidify. This is weighed as 
crude naphthalene. 

Ten grams of the crude naphthalene is then weighed 
on a balance and dissolved in 100 to 200 c.c. of naphthal¬ 
ene-free benzol. When solution is complete make the 
volume up to 250 c.c., with benzol. Pipette off 5 c.c. of 
this solution and place in a dry 100 c.c. flask containing 
0.7 g. of picric acid and allow the picric acid to dissolve. 

When solution is complete place the flask in a water 
bath at 60 deg. G. and pass air over the solution. Pre¬ 
caution must be taken to keep the liquid level in the flask 
above the water level. When the benzol is entirely 
evaporated and the odor of benzol is no longer detected, 
dissolve the residue in the flask in 10 c.c. of alcohol. 
Make the volume up to 100 c.c. and cool in an ice bath. 
Filter off 60 c.c. and titrate with N/10 sodium hydroxide, 
using methyl red as an indicator. Run a blank determi¬ 
nation with 0.7 g. of picric acid and subtract the first 
titration (times 2) from the blank. This gives the dif¬ 
ference due to the formation of naphthalene picrate, and 
when multiplied by 2.66 gives the grams per liter of 
naphthalene. 

Since a theoretical solution of 40 g. per liter was 
made, the per cent of naphthalene in the crude naph¬ 
thalene is calculated by dividing the grams per liter 
found by 40 and multiplying this result by 100. 

It is best, however, to determine a factor on the solu¬ 
tion used by running a sample of pure naphthalene in 
conjunction with the test. 

The results on the crude naphthalene are theh cal¬ 
culated back to the original weight of tar. 

Hydro-electric Development in Ceylon 

The Public Works Department, Geylon, has taken up 
the work of investigating the island’s hydro-electric 
resources, which work was delayed by the war, and it 
is expected arrangements will proceed rapidly for the 
early initiation of the proposed electrification of the 
island’s industries and the partial transformation of 
the transportation systems for steam to electricity, in¬ 
cluding the extension and development of the use of 
electricity for domestic purposes in Golombo and other 
centers of population. Although the standard American 
frequency of sixty cycles has been prevalently employed 
in Eastern countries during recent years the adoption of 
the British standard of fifty cycles is now recommendedf. 

•Laboratory Manager, Steel A Tube Go., InMaiia Harbor, Ind. 
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Bituminous Acid-Proof Coatings for. Acid-Proofing 

Concrete Surfaces* 


A Condensed Form of the Recommendations of the Bureau of Standards as to tRe Coating of 
Concrete J^loors, Vats and Tanks Exposed to Acids, Oils 
and Similar Substances 


HREK methods of treatment have been used for 
the protection of concrete floors, vats and tanks 
against mineral acids and acid salts, th& method 
selected depending upon- the character of surface to be 
covered, the concentration and temperature of the acid 
and whether the coating was required to resist abra¬ 
sion. The materials are bituminous compositions of 
various kinds. 

Bituminous Paints 

The bituminous paints are used primarily on account 
of their cheapness and ease of application and give fair 
service on tanks or other vessels with rather smooth 
walls, such as is obtained with a plaster or grout coat, 
and when exposed to mineral acids of low concentration. 
Two kinds are marketed—^those made with an asphalt 
and those with a coal-tar pitch base, thinned to the 
desired brushing consistency with suitable solvents. 
For acids of the lower concentration, the kind of base 
selected is immaterial. The efficiency of the coating 
depends upon its thickness and continuity. This can 
best be obtained by using a thin priming coat to insure 
a bond with the concrete surface, and when this is 
thoroughly dry, carefully applying a thicker coat of 
similar material. It is important that the concrete sur¬ 
face be fairly dry and dust-free. Special care should 
be taken to touch up all dull, brown, porous and 
uncoated spots. At least one week should elapse after 
the application of the last coat before filling the tank 
with acid. 

Satisfactory material has been obtained on the fol¬ 
lowing specification: 

Acid-Proof Black, This material shall be composed 
of a high grade of bitumen thinned with suitable 
volatile solvents to furnish a smooth, black product 
which shall dry in twenty-four hours and be unaffected 
by mineral acids of specified concentration. 

It must contain at least 40 per cent of non-volatile, 
shall not settle, liver or thicken in the container, and 
shall conform to the following requirements: 

(o) When flowed on a piece of clean sheet iron 
approximately 4 x 6 in. and 0.016 in. thick and allowed 
to dry for one week at room temperature, the film must 
withstand bending double quickly over a rod 6 mm. 
in diameter without cracking or flaking. 

(6) A test piece prepared as above and dried for 
one week at room temperature shall be laid flat and in 
different places several drops each of sulphuric acid, 
specific gravity 1.3, nitric acid, specific gravity 1.23, 
and hydrochloric acid, specific gravity, 1.09, shall be 
allowed to remain on the surface of the film for six 
hours. On examination the film shall show only slight 
dulling and the metal beneath shall show no corrosion. 

Bituminous Enamels 

The bituminous enamels are used where protection 
for an indefinite period against relatively strong acids 
is desired and when the cost of the structure justifies 
.the extra expense of application. They can be employed 

•a report prepared by the Bituminous Materials and Cement 
Auctions of the Bureau of Standards. 


both on smooth and rough walls and surfaces, and on 
account of its thickness, continuity of the coating is 
more easily obtained. They will not resist abrasion 
at elevated temperatures. 

The bituminous enamel consists of two materials— 
the priming solution and the enamel proper. The prim¬ 
ing solution consists usually of a relatively high- 
melting-point bitumen, of low susceptibility to temper¬ 
ature changes, dissolved in sufficient volatile solvent 
to give a paint of thin brushing consistency. The 
enamel proper consists of a bitumen similar to that 
used in the primer with or without a finely powdered 
siliceous mineral filler. Some mineral filler is desirable, 
as it increases the resistance of the enamel to flowing 
and sagging at elevated temperatures and to abrasion. 
The enamel is applied hot over the properly dried prim¬ 
ing coat. 

The following specification should obtain material 
suitable for tanks exposed to relatively high and wide 
variation in temperature: 

This material shall consist of a bituminous primer 
and a bituminous enamel which when applied to con¬ 
crete surfaces will give a coating which will possess 
good adhesive qualities, will not flow or sag from a 
vertical surface at the highest prevailing temperature, 
will not become brittle at 32 deg. F., and will resist 
mineral acids of specified concentrations for long 
periods. • 

Bituminovs Enamel, The enamel shall consist of a 
homogeneous mixture of a bitumen of relatively; high 
melting point and finely powdered siliceous mineral 
filler. The total amount of mineral filler, as determined 
from the ash, shall not exceed 40 per cent nor bo less 
than 16 per cent by weight. Within the above limits 
the satisfactory working qualitie.s of the enamel shall 
control the quantity of mineral filler to be used. The 
mineral filler must be resistant to hydrochloric, sul¬ 
phuric and nitric acids, and must pass a sieve the 
openings of which are not greater than 0.14 mm. 
(0.0066 in.). (This corresponds to about 100-mesh 
sieve.) 

Bituminous Primer, The primer shall consist of a 
like bituminous material, containing no added mineral 
matter, thinned with a solvent to a satisfactory brush¬ 
ing consistency. It shall dry to a tacky state in thirty 
minutes and shall not flash below 30 deg. C. by the 
Abel closed tester. The solvent used shall have a 
minimum toxic effect upon workmen applying the 
primer within an enclosed space. 

These materials shall conform to the following 
requirements: 

(a) Workability. The enamel and primer shall be 
applied to dry, clean, dust-free concrete slabs in the 
following manner: The slabs shall be coated with the 
primer and when this has dried to the tacky state, 
the enamel shall be mopped on until a coating 3 to 6 
mm. (i to A in.) thick is obtained. The temperature 
of application shall not exceed 360 deg. F., at which the 
enamel shall brush and spread out to a fairly smooth 
coating. 

(b) Brittleness Test. The brittleness is best deter¬ 
mined by testing the material applied to a steel plate. 

A steel plate 30 cm. x 30 cm. x 1.6 mm. (12 x 12 x A 
in.) shall be primed and coated to a thickness of 3 to 
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5 mm. (i to in.) with the enamel, and after cooling 
for twenty-four hours shall be subjected to the follow¬ 
ing test: A 760-g. (1.65-Ib.) steel ball shall be dropped 
from a height of 244 cm. (8 ft.) on the coating at a 
point at least 10 cm. (4 in.) from the edge of the plate. 
The plate is to be supported in this test by a block or 
the floor in sucU ai^ manner that there shall be support 
beneath the point of impact. In this test none of the 
coating shall have^shattered from the plate nor shall 
radial cracks develop longer than 4 cm. (1.0 in.) 
from the center of the point of impact. The coated steel 
plate shall then be laid coating downward, on a board 
through which a hole about 8.0 cm. (3.5 in.) in diameter 
has been cut. The same steel ball shall be dropped from 
a height of 244 cm. (8 ft.) and shall strike the steel 
plate over the center of the hole in the board support¬ 
ing the plate. The coating must not shatter from the 
plate by this test nor shall cracks develop in the coat¬ 
ing further from the center of the point of impact than 
the boundaries of the hole in the board. 

(c) Acid Test, The test piece made in the worka¬ 
bility test may be used for this test. The coating shall 
be unaffected except for a slight dulling when ex¬ 
posed in different places to the action of sulphuric acid, 
specific gravity 1.3 (about 40 per cent), nitric acid, 
specific gravity 1.22 (about 35 per cent), and hydro¬ 
chloric acid, specific gravity 1.09 (about 18 per cent), 
for twenty-four hours. 

Covering Power. The materials shall have the follow¬ 
ing covering power: 

Bituminous primer, 1 gal. to cover not less than 100 
sq.ft. 

Bituminous enamel, 1 lb. to cover not less than 2 
sq.ft., to I in. thick. 

Application. Extreme care should be taken in the 
application of these materials so as to obtain a continu¬ 
ous coat free from blisters and pinholes, and bonding 
well to the concrete surface. The concrete surface 
should be as dry as possible, and free from oil and 
grease and all loose particles and dust. The latter 
can be removed by brushing the surface first with a 
wire brush and then removing the very fine dust with a 
soft bristle brush. The primer then should be applied 
and should be worked thoroughly into all hollows and 
pores. The bond between the concrete surface and the 
enamel coat depends to a great extent upon the proper 
application of the primer. Before the application of the 
enamel, the primed surface should be thoroughly in¬ 
spected and all brown, dull or uncoated spots should be 
jtouched up. When the primer has dried to a slightly 
tacky state, it is ready for the enamel. 

The enamel should be melted and carefully heated 
until it is sufficiently fluid for brushing, avoiding de¬ 
composition and carbonization. The temperature of the 
material in the kettle should not exce^ 375 deg. F. 
When fluid it should be mopped on quickly, as it sets 
and hardens very rapidly. 

For tanks below ground or those in which the tem¬ 
perature never exceeds 100 deg. F., material with a 
lower melting point made from a softer bitumen may 
be used on account of its greater ease of application. 

For tanks in which the temperature range does not 
exceed 30 deg. F., a slightly more brittle material 
might be used which although shattering under the im¬ 
pact of a 750-g. (1.65-Ib.) ball from a height of 244 
cm. (8 ft.) withstands its impact from a height of 183 
cm. (6 ft.) 

Bituminous Mastics 

The bituminous mastics are used almost exclusively 
for floors on account of the thickness of the layer 
which must be applied, but they can be used for tanks 
or vats if proper care is taken in the application. They 
are easily applied, bond well to concrete surfaces and 
resist moderate abrasion and fairly strong mineral 
acids. They are of two kinds, depending upon whether 
they are applied hot or cold. 

^ere a thin surfacing for concrete floors is desired, 
cold mastic is ordinarily used. This consists of two 
compositions—the priming solution and the body coat 
or mastic. The primer consists of a hard asphalt dis¬ 
solved in a volatile solvent to a fairly thin brushing 
consistency. The mastic consists of the primer into 


which sufficient abestos and finely powdered siliceous 
mineral fillers are ground so as to obtain a very thick 
pasty fibrous mass. Occasionally, a finishing coat is 
applied where a color other than black is desired. In 
that case pigments are added to the last coat of the 
mastic. The method of application is as follows: The 
smooth concrete surface is thoroughly dried and cleaned 
ctf all grease and dust. The priming coat is then 
applied, and when it has dried to the tacky state a 
thin layer (about in.) of the mastic is trowelled on. 
When this has dried, successive i^a-in. coats of the 
mastic arc applied until the required thickness is 
obtained. 

The hot mastics are somewhat similar to the mixtures 
used in laying sheet asphalt pavements. However, they 
contain a little more asphaltic binder, so that when they 
are heated to the temperature where the asphalt is 
fluid they can be poured and trowelled into place. They 
are satisfactory only when applied in layers 1 in. or 
more in thickness. When mixed and ready for laying 
they consist of about 15 per cent of asphaltic binder, 
about 20 per cent of finely powdered siliceous mineral 
filler, and the remainder properly graded sand or other 
aggregate, containing no particles larger than those 
passing }-in. sieve. The proper grading of the aggre¬ 
gate so as to get a composition having a maximum 
density is very important, as upon it the stability and 
efficiency of the finished floor largely depends. The 
thoroughness with which the materials are mixed and 
the care with which they are laid also contribute to 
the life of the finished surface. 

Hot mastics have given very satisfactory service in 
a wide variety of chemical and dye manufacturing 
plants, plating, acid tank and storage battery rooms, 
the pulp rooms of paper mills, and in the leaching tanks 
of copper and gold refineries. 

For convenience in shipping and handling on the job, 
the asphalt cement and the powdered mineral filler are 
usually mixed by the manufacturer and cast into blocks 
weighing from 50 to 76 lb. each, which are marketed 
as “rock asphalt mastic." For use these blocks are 
broken up, melted and fluxed with additional asphalt 
and mixed with the sand or other aggregate. However, 
the practice of mixing all of the raw materials on the 
job in suitable mastic machines is becoming more com¬ 
mon, as it is more economical, gives a more homogeneous 
mixture, and danger of overheating and charring of the 
asphalt is minimized. 

Satisfactory materials have been obtained on the 
following specification: 

Ritnminoua Acid Proof Mastic. The bituminous mas¬ 
tic shall be composed of asphalt cement, clean, sharp 
grained sand, and fine absorbent siliceous dust. These 
materials shall be mixed in the proper proportions and 
shall be applied hot to the concrete surnicc, which shall 
be dry and free from dust and shall have been previ¬ 
ously coated with a priming or bonding solution which 
has just reached the tacky state. 

Asphalt Cement. The asphalt cement must be of re¬ 
fined asphalt, and shall be homogeneous and free from 
water. 

It shall meet the following requirements: 

Melting point (ring and ball), 160 to 180 deg. F. 

Penetration at 26 deg. C., 100 g., 6 see., 16 to 40. 

Total bitumen soluble in carbon bi-sulphide, not less 
than 90 per cent. 

Sand. The sand shall be clean, hard nained and 
moderately sharp, and shall be free from day, dlt and * 
organic matter. 

It shall be well graded from eoarse to fine, and 
when tested by means of the laboratory sieves shall 
meet the following requirements: 
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PhsbIiik 4-m(^8h sieve . 

Total passlnir 20-meBh sieve 
Total passing SO-mcsh sieve 
Passing lOU-mesh sieve .... 


Per Cent 

.100 

.50 to 80 

not more than 80 
.. not more than 5 


Mineral Filler. The mineral filler shall be any finely 
powdered acid-resistant siliceous material, 85 per cent 
of which shall pass a 100-mesh screen. 

Priming Solution. The priming solution shall consist 
of an asphaltic base similar to the asphalt cement and 
shall be thinned to a irood brushing consistency with a 
suitable volatile solvent. * 

Mixing, The sand or the mixture of the sand and 
mineral filler and the asphalt cement shall be heated 
separately to about 300 deg. F. When the asphalt 
cement is completely fluid, the hot dry aggregate is 
stirred in and thoroughly mixed until the mass is homo¬ 
geneous and sufficiently fluid for pouring. The temper¬ 
ature of pouring should be between 360 and 400 deg. F. 
The aggregate if dry may be stirred in without previous 
heating, but in that case a longer period of heating 
and stirring will be required. 

Laying. The concrete surface shall be primed and 
allowed to dry to the tacky state. The hot mixture, 
prepared as above, shall then be poured, spread on, 
smoothed out and worked into place with suitable tools. 
After the surface has begun to set, it shall be sprinkled 
with hard-grained sand and a little mineral dust and 
rubbed down until it is ^ smooth. The finished layer 
should be at least 1 in. thick. 

Approximate Formula. The composition varies with¬ 
in narrow limits according to the service required of the 
material, and when ready for laying should be as 
follows: 


Per Cent 


Asphalt cement . 12 to 15 

Mineral filler . 20 to 25 

Sand or other aggregate . 60 to 70 


Names of manufacturers who can probably furnish 
materials conforming to the foregoing specifications are 
given in the following list: 


BitunUnoue Paints: 

Barber Asphalt Paving Co., Philadelphia, Pa. 

Standard Paint Co., Woolworth Bldg., New York City. 
The Barrett Co., 17 Battery PL, New York City. 

The Biturine Co., 24 California St., San Francisco, Cal. 
The Paraffine Paint Co., San Francisco, Cal. 

Certainteed Products Corp., St. Louis, Mo. 

Bituminous Enamels: 

American Bitumastic Enamels Co., 17 Battery PL, New 
York City. 

Barber Asphalt Paving Co., Philadelphia, Pa. 
Johns-Manville Co., New York City. 

Briggs Bituminous Composition Cq., 17 Battery PL, 
New York City. 

Standard Paint Co., Woolworth Bldg., New York City. 
The Biturine Co., 24 California St., San Francisco, Cal. 
Bituminous Mastic (Cold): 

Thomas Moulding Brick Co., Chicago, Ill. 

Insulite Mastic Flooring Co., Aurora, Ill. 

Bituminous Mastic (Hot): 

Barber Asphalt Paving Co., Philadelphia, Pa. 

Warren Chemical & Mfg. Co., 17 Battery PL, New York. 
Johns-Manville Co., New York City. 

Standard Paint Co., Woolworth Bldg., New York. 

The Biturine Co., 24 California St., San Francisco, Cal. 
Paraffine Paint Co., San Francisco, Cal. 


Newly Discovered Australian Pigment Deposits 
The discovery of an extensive deposit of ocher and 
sienna at no great distance from the surface and within 
thirty miles of Adelaide, South Australia, has attracted 
much local interest, particularly in view of the abnor¬ 
mally high price of imported paint pigments. 

Though regarded primarily as a mining proposition 
the discovery is important in a manufacturing sense. 
During the years of war several new paint works were 
established in Australia, but the promoters were hand¬ 
icapped to some extent by the necessity of importing 
"most of the requisite raw materials. This new find of 
ocher and sienna, therefore, extends the possibilities of 
the paint industry and should render it largely inde¬ 
pendent of overseas supplies of the basic pigments. 


Oil Shades and Their Economic 
Importance* 

By Martin J. GAViNt 

T he twentieth century has often been spoken of as 
the age of petroleum, and from igany viewpoints it 
can justly be considered so. Certainly the petroleum 
indu.stry is one of enormous importance to this country, 
industrially, financially and economically. The United 
States, however, at present producing over 60 per cent 
of the ji’orld's total output of petroleum, is not pro¬ 
ducing petroleum at a sufficient rate to provide for its 
own domestic consumption. For several years this coun¬ 
try has been importing increasing quantities of. crude 
and partly refined oils from Mexico, and has been draw¬ 
ing heavily on domestic stocks of petroleum. Production 
in the United Slates is increasing, but it is not increasing 
at the same average rate as domestic consumption, nor is 
it probable that in the future domestic production will 
increase sufficiently to satisfy the demands of domestic 
consumption, but on the contrary, in the opinion of 
those best qualified to know, the peak in the curve of 
domestic production of crude petroleum will be reached 
in a comparatively few years, whereas the consumption 
of petroleum and its products will increase at a con¬ 
tinually growing rate. This country, then, must turn, 
and, as the increasing imports from Mexico indicate, is 
turning, to other sources than the crude petroleum pro¬ 
duced in this <:ountry to make up the defleit between 
domestic production and domestic consumption of pe¬ 
troleum and its products. 

Industrial Products Derived From Petroleum 

The chief products of petroleum are motor fuels, 
kerosene, fuel oils and lubricating oils. Of these, the 
increasing demand for motor fuels or gasoline is per¬ 
haps the greatest, and that of fuel oils probably next 
greatest. The ever-growing use of the internal com-* 
bustion motor, especially in automobiles and trucks, 
accounts for the first, and the increasing use of fuel oil, 
chiefly for steam-raising purposes, accounts largely for 
the second. Lubricating oils are, of 'course, of prime 
importance, as machinery must be lubricat^ if it is 
to operate. 

Growing Need for Petroleum Products Substitutes 

To help make up the deficit in our supply of petroleum 
we can expect to draw on the enormous potential pe¬ 
troleum supplies of Mexico at an increasing rate, and 
by the use of new and improved processes of manu¬ 
facture a greater percentage of the petroleum products 
for which there is the greatest demand will undoubtedly 
be obtained from petroleum. The more efficient utiliza¬ 
tion of these products, as for example through the 
development and use of the Diesel engine and the 
gradual change in the design of our present internal- 
combustion motors, enabling them to use lower-grade 
fuels, will perhaps tend to relieve the growing shortage. 
Hydro-electric power, or electricity otherwise produced, 
can be expected to take the place, to a certain extent 
at least, of fuel-oil installations on land. However, all 
these expedients have their practical limitations, and*it 
is to be expected therefore that in the comparatively 
near future new sources of products similar to those now 


*U. S. Bureau of Mines, reports of InvesUsatlons. 
presented by permission of the Director. U. S. Bureau of 
before the thirteenth cor 
April 8, 1920. 

tReflnery enslneer. Bureau of Mines. 
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beiriK derived from oil-well petroleum will have to be 
developed. As a matter of fact, some are already beinff 
developed. 

Source ok P^stroleum Products Substitutes 

There are possibilities of importance in the develop¬ 
ment of the prodliction and use of benzol as a motor 
fuel and other coal-tar products as Diesel engine fuels 
and as substitutes for other petroleum products. There 
are also important possibilities in the commercial pro¬ 
duction of alcohol as a motor fuel. In fact, blends of 
alcohol, benzol and petroleum di.stillales are being mar¬ 
keted in the East at the present time as motor fuels 
and are giving satisfaction in use. 

Taking all these considerations into account, how¬ 
ever, it is the opinion of many that the oil shales of 
Utah, Colorado, Wyoming, Nevada and possibly other 
states are extremely important as now sources of prod¬ 
ucts similar to those now obtained from oil-well petro¬ 
leum. These states contain enormous deposits of oil 
shales which by proper treatment yield gas, oil and also, 
if desired, ammonia, of value as a fertilizer. The oil 
in many respects is similar to oil-well petroleum and 
yields products similar to those of petroleum. 

Oil shales have been worked in Scotland and France 
for upward of sixty years. In the former country the 
industry has been successful from a financial stand¬ 
point, especially of late years, although it is passing 
through a diliicult period at present. The industry in 
France has not been nearly so successful as that in 
Scotland. The success of the Scotch shale industry has 
been brought about partly by the development of cheap 
processes for treating the shales and the oils produced 
from them, but mostly by local conditions, such as 
competition only with high-priced petroleum products, 
low labor costs and the fact that the industry grew up 
in a densely populated region where a ready market for 
oil and ammonium products was available. 

Products Obtained From Oil-Siiale Distillation 

Oil shale contains little or no oil as such, but it con¬ 
tains substances which when the shale is subjected to 
destructive distillation yield gas, crude oil and nitrogen- 
containing compounds, notably ammonia, as well as 
other products in small and probably of unimportant 
value for the most part. Oil shale as a rule must be 
mined much as coal is mined, crushed, and heated to a 
relatively high temperature in closed retorts which 
may operate continuously or intermittently. These steps 
are necessary to produce the gas, crude oil and am¬ 
monia, the latter in solution in the water obtained along 
with the oil. 

The ammonia water is then distilled and the released 
ammonia passed into sulphuric acid, producing am¬ 
monium sulphate. The crude oil must be refined, much 
as petroleum is refined, to produce the various com¬ 
mercial products. The refining of shale oil is more 
complex and in all probability more costly than the 
equivalent refining of petroleum. Undoubtedly, how¬ 
ever, the shale oils can be refined and made to yield 
many products similar to those produced when petroleum 
is refined. The oils produced from the oil shales of 
this country will yield gasoline, burning oils and paraf¬ 
fine wax, all of which when properly treated will be 
satisfactory commercial products. Whether the more 
viscous grades of lubricating oils, such as lubricants 
for internal-combustion motors, can be produced from 
shale oils is doubtful, but it may be possible. Little is 


known in this country as to the refining of shale oils, 
and this statement can be applied generally to the pos¬ 
sibilities and technique of oil-shale operations in the 
United States. 

Economic Requirements for the Development 
OP AN Oil-Shale Industry 

• The development of an oil-shale industry to one of 
considerable imfrortance in this country will require 
the expenditure of many millions of dollars and take a 
period of many years. Such development will require 
much research and technical study, and will require the 
services of trained executives and experienced tech¬ 
nicians.^ Nevertheless, when economic conditions become 
favorable, it is reasonable to believe that our oil shales 
will be of great value as a source of oils similar to those 
now derived from petroleum. An idea of what large- 
scale development of the oil-shale industry involves may 
be gained from the consideration that to produce one 
barrel of crude oil from shale, on the average at least 
one ton of a tough rock must be mined, crushed, heated 
to a relatively high temperature, and finally the residue, 
amounting to about 75 per cent of the original weight 
of the raw shale, must be disposed of as valueless. The 
United States now produces over one million barrels 
of crude petroleum per day. 

Our immense oil-shale deposits practically assure us 
that, come what may, this country will still have its own 
sources of petroleum products. We should never have 
to be wholly dependent on foreign countries in this 
reh'.pect. From another standpoint the shales are also 
of great economic importance. The oil shales, especially 
of the Rocky Mountain country, occur in sparsely settled 
regions. Their development on a large scale means 
the bringing into these regions of a great number of 
miners and other laborers, often with their families, 
who will earn their living in the shale fields and spend 
their money in the same locality. Millions of dollars 
must be spent in erecting plants, developing mines and 
the like, much of which will be spent in the states where 
the oil shales nccur. The shale-oil refineries will require 
sulphuric acid and..other chemicals and supplies, which 
logically will be produced as near to the shale fields as 
possible, thus bringing in more capital and labor. Trans¬ 
portation facilities will be extended to meet the require¬ 
ments of the shale operators, thus benefiting the regions 
now inadequately supplied in this regard. Prices of 
petroleum products in the regions contiguous to the 
shale operations can be 'expected to be relatively lower 
than they would be if similar petroleum products had 
to be shipped in. 

Conclusion 

It should again be emphasized, however, that develop¬ 
ment of an oil-shale industry to a scale sufficient to be 
of so much economic importance will require much 
study, time and money. The oil-shale industry is no 
business for the man of little experience and small 
capital. It may be compared with the development of 
the low-grade copper ores of the West, in that it is 
a large, low-grade, chemical manufacturing enterprise, 
requiring capital, time and trained men. The investor 
in oil-shale operations should know that he will probably 
have to wait for a long time for a return on his invest¬ 
ment and'that returns in all probability will be con¬ 
servative. In spite of this, the day of the oil-diale in¬ 
dustry is coming. When, it is difiScult to predict, but 
some day it will undoubtedly be one of great importance* 
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Mid-Continent Gasoline^* 

By C. K. FRANCIS+ 

T he gasoline of the Mid-Continent district, which 
includes the states of Kansas, Oklahoma, Texas and 
Louisiana, is a product derived from petroleum and 
natural gas, having a Baume gravity between 55 and 
72; initial boiling point, 90 to 140 dej?. F.; a dry point 
between 370 and 460 deg. F., and is suitable for use 
in an automobile engine. 

There are three methods for producing this gasoline: 
(1) Direct distillation of petroleum. (2) Cracking, 
under pressure, certain petroleum products, such a.s 
gas oil. (3) Extraction from natural gas by ^eana of 
coippression, absorption and refrigeration. Contraiy 
to the somewhat general opinion, gasoline identical 
with some refinery gasoline may be obtained from 
natural gas by the absorption process. 

The ordinary refinery equipment will not permit 
the recovery from petroleum of that very volatile prod¬ 
uct identical with compression natural gas gasoline. 
However, by means of suitable towers, condensing and 
other apparatus, it is pos.sible to condense the petroleum 
vapors so as to obtain products identical with those 
obtained from natural gas. 

During 1919 the Mid-Continent field produced over 
217,000 000 bbl. of ^petroleum, from which there was 
extracted over 50,000,000 bbl. of gasoline, and while 
exact figures are not available, it would probably be 
safe to venture the opinion that 12,000,000 bbl. more 
of gasoline was made by special processes in pressure 
atiPs. The quantity of gasoline extracted from natural 
gas in this district was about 37,000,000 bbl. Then 
approximately 100,000,000 bbl. of gasoline was obtained 
last year from petroleum and natural gas out of the 
Mid-Continent district and placed on the market. 

It is the object of this paper to outline and briefly 
describe some of the tests used for determining the 
prominent characteristics of gasoline. 

The greater proportion of the gasoline marketed is 
obtained by the distillation of petroleum and consists of 
the first fraction, or cut, condensed. This product is 
for convenience called crude benzine. 


Treatment of Crude Benzine 

The crude benzine is transferred from the receiving 
tank, commonly known as a run-down tank, to a specially 
constructed vessel called an agitator. Most agitators 
in the Mid-Continent field have a capacity of from 1,000 
to 2,000 bbl. When these are used singly or in pairs 
they are known as batch agitators because the charge 
of ^e product to be treated is a known quantity. Some¬ 
times agitators are erected and connected in series; 
usually the system consists of from six to ten tanks 
through which the liquid passes while being treated, 
each unit or agitator containing the proper chemical 
or liquid for treating the crude benzine. Such units 
are known as continuous agitators. It is now the com¬ 
mon practice to mix or agitate the crude benzine and 
the purifying agents by means of compressed air. 

While the charge is being agitated, strong sulphuric 
acid is added. The quantity of acid used may vary 
from 1 to 15 lb. per bbl. of product treated according 
to its condition and the specific results desired. The 


•Paper read at the May 29, 1920, meeting of the American 
Chemical Society and Society of Mechanical Bnglneere, Tulsa, Okla. 

superintendent and chief chemist, Qosden St Co., 


next step is to wash the benzine free from acid by 
showering water through it. Then, in order to be very 
certain that no acid remains and to remove sulphur com¬ 
pounds, it is washed with dilute caustic soda which is 
saturated with litharge. Free sulpflur is added to aid 
in the precipitation of the lead sulphur substances. The 
charge is finally washed with watel*. 

Distilling Treated Benzine 

The treated benzine is pumped to a steam still and 
redistilled. The vapors from this may be led through 
speciaf towers which serve to divide them while slightly 
cooling and the resulting streams may be further sep¬ 
arated in the receiving house. In this manner a series 
of streams are divided from one tank to another and a 
number of finished gasolines produced. 

Cushing, Inola and Bixby crudes (Fig. 1), whiih are 
representative of the best crudes of Oklahoma, begin 
to decompose or crack when approximately 60 per cent 
of the total volume has been distilled. 

Up to this point the products extracted from the 
crude oil are separated by direct distillation on a basis 
of their boiling points. Between 550 and 700 deg., 
chemical decomposition takes place, with the result that 
the boiling point is materially lowered owing to the 



FDJ. 1. l>I.STIl^r.ATION C7TTRVI3 OF UTXliY CRUDE OF 
34.6 DEG. GRAVITY 

formation of cracked products from the wax or lubricat¬ 
ing oil portion of the crude. This illustrates the diffi¬ 
culty of using crude petroleum in the ordinary motor. 
The decomposition of the oil and resulting deposition 
of carbon and heavy substances, including coke, brings 
out clearly the fact that refining is necessary for the 
production of an ideal motor fuel. 

Probably the most apparent property of gasoline to 
the owner of his first car is that of color, and he with 
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hia fellows soon learn to demand, without knowing 
why, a product which must be as clear as a crystal. 
Gasoline, being the lightest of the common liquids 
obtained from the distillation of petroleum or from 
natural gas, shoqld be free from the heavy oils and 
asphaltic substances which would produce a yellow to 
brown color. A very light yellowish tinge may be 
caused by a dirty tank, contamination with coloring 
matters contahied in packing of the seams of the tank, 
faulty refining and occasionally as a result of the addi¬ 
tion of an inferior or heavy petroleum product. The 
common cause of the yellowish tint found in cmany 
gasolines is faulty refining. A very large part of the 
gasoline on the market is the product of cracking 
processes. The cracking process causes the formation of 
unsaturated compounds and these in turn are the cause 
of many gasolines going olf color. The unsaturated 
compounds are removed to a great extent by washing 
the unfinished gasolines with sulphuric acid. 

Gasoline Distillation Test 

All gasolines used for motor fuel are subjected to 
the distillation test, which includes: 

(a) The determination of the temperature at which 
the gasoline boils, or more accurately when the first 



FIG. 2. EFFECT Ob' HLBJNUING OF GASOLINE WITH 
KEROSENE ON THE DRY POINT 
DISTILLATION 


drop falls from the end of the condenser tube; this is 
known as the initial boiling point. 

(h) The rate of distillation, which is determined by 
observing the temperature for each 10 per cent of the 
distillation. 

(c) The dry point, or the temperature when there 
is no liquid remaining in the bottom of the flask, com¬ 
monly known as the end point. 

(d) The maximum temperature, or the highest tem¬ 
perature recorded at the end of the distillation. 

It is unfortunate that the terms end point and max¬ 
imum temperature are often confused. The dry point is 


probably more often considered to be the end point 
than the maximum temperature, because the dry point 
is the temperature registered at the end of the distilla¬ 
tion or, specifically, when no liquid remains in the flask 
and the observation is usually aided by the fact that 
there is a slight puff of smoke formed when the last 
particle of liquid is vaporized. The maximum temper¬ 
ature, on the other hand, is the highest temperature 
recorded during the operation of heating and may be 
the dry point. The maximum temperature is a point 
not so easily checked as the dry point and the higher 
temperature may be due to superheating and not actu¬ 
ally be a physical characteristic of the gasoline. 

A convenient method for illustrating the results of 
distillation tests is by means of a temperature per cent 
curve, the ideal gasoline being one that produces a 
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distiUation curve which may be represented by a straight 
line inclined upward at an angle of about 30 deg., having 
a downward turn at the left end and an upward turn at 
the right end. The beginning of the curve shows the 
starting quality ; the long straight line, the even dis¬ 
tribution of the energy; and the upward turn at the 
end indicates the .proportion and character of the 
heavier liquids present. 

The illustration (Fig. 2) includes a number of curves 
representing Mends made with a fair grade of gasoline 
and good kerosene. These curves show very clearly 
the influence of both products. The gasoline when pres¬ 
ent to the extent of only 10 per cent lowers the boiling 
point to below 200 deg. F., while the kerosene, a heavy 
liquid, may be easily detected in every mixture and its 
behavior is well indicated from the starting of the curve 
through to the end point. While the initial boiling point 
of a heavy product may be lowered appreciably by the 
addition of a small quantity of light liquid, it is not 
possible to decrease the end point or lower the boiling 
points of the last fractions of a blend. The heavier 
particles persist and may be detected in a blended gas¬ 
oline when present in very small quantities. 

A comparatively low initial boiling point is a desir¬ 
able property for a gasoline, because it insures easy 
starting of the motor. But should there be no rise in 
the curve the liquid would be too light for motor cars 
and the quantity required would be large, due to the 
exceedingly rapid rate of vaporization. A good body or 
staying quality is derived from the heavier constituents 
of the gasoline, and is indicated on a distillation curve 
by the uniform rise after the first 20 per cent fraction 
has distilled. An exceedingly rapid rise to the curve 








August 189 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


would indicate the presence of a large quantity of heavy 
oils which might cause the deposition of carbon in the 
cylinders. Just what a safe rise would be and the 
proper end point have not been determined. The tem¬ 
perature of the explosion chamber is probably over 2,000 
deg. F.p and if the correct quantity of air were admitted, 
there can be no question that all ordinary gasolines 
would be altered to gaseous forms when exposed to so 
much heat. • 

Sulphur in Gasoline 

The petroleum of the Mid-Continent district seldom 
contains more than 0.3 per cent sulphur and if the 
gasoline is properly refined it should contain, less than 
0.01 per cent total sulphur, but gasoline may be 
accepted on contract up to 0.04 per cent total sulphur. 
As indicated above, free sulphur is added to the unre¬ 
fined gasoline during the refining process and if extreme 
care is not exercised the sulphur may be added ifi excess 
with the result that the completely refined gasoline will 
contain more sulphur than the untreated or unrefined 
product. Indeed the examination of a large number of 
gasolines indicates that many refiners are accidentally 
adding sulphur to their gasoline in this way. The harm¬ 
ful effect of the sulphur is evidenced in the corrosion 
of the copper tubing, the brass connections and the 
cylinders of the motors. The sulphur in the gasoline is 
particularly injurious to the brass and copper connec¬ 
tions, with the result that the feed system often becomes 
clogged by the black scales collecting upon the openings 
to the vacuum feed. The sulphur is also deposited in 
the cylinders, and this, together with other black sub¬ 
stances, is commonly called carbon. Analysis of this 
black deposit shows less than 65 per cent carbon, the 
remaining 36 per cent being made up of oil, asphalt, 
iron, silica and sulphur. Under the temperature exist¬ 
ing in the cylinders, there can be no doubt that the 
sulphur combines with the iron and eventually causes 
serious damage. 

Determination of Sulphur in Gasoline 

A convenient and simple methdd for detecting the 
sulphur in gasoline has been proposed. A small piece 
of polished copper, or a clean penny, is placed in a 
beaker, covered with gasoline and heated over a steam 
bath for fifteen minutes. At the end of that time 
the copper is removed and examined. The surface will 
be found to have become tarnished or blackened accord¬ 
ing to the quantity of free sulphur. Analysis indicates 
that the deleterious action of the free sulphur becomes 
apparent when it is present to the extent of 0.008 per 
cent and very bad and corrosive in action when it is 
present to the extent of 0.018 per cent. The accom¬ 
panying table gives the physical and chemical prop¬ 
erties of Mid-Continent straight run gasoline obtained 
by direct distillation from the crude petroleum and a 
sample of unrefined pressure gasoline made by distilling 
gas oil under pressure. 

In a very short period gasoline has advanced from 
an annoying substance to a product of great commercial 
importance. When first used as a motor fuel very 
simple requirements for quality were mentioned; usu¬ 
ally gravity* covering a broad range, and color were 
auificient. 

The gasoline on the market today is classified under 
very carefully drawn specifications as illustrated in 
the accompanying table. 


The Potash Deposits of Alsace 

One of the outstanding questions of the great war was 
“Will Alsace be restored to France?” This question, 
full of national interest and appeal as it was to France 
and Germany, was of still wider copfimercial interest, 
for the only known deposits of potash of proved com¬ 
mercial value in the world except the deposits near 
Stassfurt, Germany, are in Alsace. The search for 
deposits in the United States, however, is being con¬ 
tinued, and in that search a study of the origin, extent, 
and value of the deposits in Alsace is likely to be very 
usefid. For this reason Hoyt S. Gale, of the United 
States Geological Survey, and Frank K. Cameron, of 
the Bureau of Mines, were sent to Alsace early in 1919, 
soon after the armistice had been signed, to examine 
and report upon the deposits there. 

Location of the Deposits 

The potash deposits of Alsace lie beneath an open 
stretch of the valley of the Rhine in southern Upper 
Alsace, about 25 miles north of the Swiss border. 

No evidence of either the potash or of the large 
masses of common salt that are as.sociated with it is. 
found at the surface; the potash was discovered only by 
borings put down in search of coal. Under the German 
rule a large part of the potash field was owned and oper¬ 
ated by the great potash monopoly, the German Kali 
Syndikat. All the potash properties in this region are 
now in the hands of representatives of the French 
Government# 

Their Depth and Character 

The potash deposits lie at depths ranging from 1,200 
to 2,200 ft. below the surface, in two beds, one about 60 
ft. below the other, which are mined through concrete 
lined shafts, somewhat as coal is mined. The appearance 
of the deposits in place is striking. They present high 
walls of .sparkling crystalline salts, banded in nearly 
horizontal more or less wavy stripes of red and white, 
resembling a part of an immense flag. Much of the 
crude material is used for fertilizer after cru.shing only. 
In the refining processes tjie mother liquors are used 
repeatedly, as the accumulation of impurities in them is 
slow', this being considered one of the advantages which 
the French field has over the German. The resultant 
product from the refining of the Alsatian pota.sh is a 
high-grade chloride. 

Quantity of Potash in Alsace 

Before the war, when the world's supply of potash 
was controlled by the Kali Syndikat, the mines in 
Alsace produced about 5 per cent of the total world's 
output of potash, equivalent in 1913 to about 220,000 
tons of crude mixed salts containing 41,000 tons of 
potassium oxide (K^O), or actual potash. The material 
mined carries an average of 18 per cent of pota.ssium 
oxide. The deposits in Alsace are e.stimated to contain 
.*100,000,000 tons of potassium oxide, enough to .supply 
the world's need at the normal rate of consumption 
before the war for about 275 years. 

Mr. Gale's report on the examination of these deposits 
has been publi.shed by the United States Geological 
Survey, Department of the Interior, as Bulletin 715-B, 
under the title “The Potash Deposits of Alsace.” The 
report contains a valuable bibliography and is illustrated 
by a small map and several half-tone views. It may be 
obtained without charge from the Director of the 
Geological Survey at Washington. 
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Effect of Arsenic in Steel 

By P. E. McKinney* 

N VIEW of the fact that the question has frequently 

arisen as to the effect of varying percentage of 
arsenic in steel/it was deemed expedient to make a 
few experiments ir^ connection with the regular manu¬ 
facturing operation on the effect of this element. 

Two series of experiments w^crc made. The first con¬ 
sisted of a comparison between a plain converter steel 
and steel from the saT-e heat to which had been added 
0.1 per cent arsenic. The second series was ic^ntical 
except that an addition of 0.5 per cent arsenic was made. 

After adding the final addition to a regular converter 
heatp a 8?-in. diameter x 32-in. long split ingot mold was 
top poured from a bull ladle for the plain test. Then 
about 3 in. of steel was poured into a hot bull ladle 
of about 100 lb. capacity to cover the bottom, the metal¬ 
lic arsenic, mixed with several times its weight of 
thermit and wrap|>ed in p.iper, was thrown in ladle, the 
ladle was then filled with steel, mixed and top poured 
into a similar mold. This constituted the arsenic test 
ingot; both series were handled in the same manner. 

The ingots were stripped the following morning, sent 
to forge shop, heated and forged longitudinally from 
bottom end to i in. square and cut into 6-in. lengths, a 
convenient size for test-bars. They were not soaked or 
annealed before forging, hut both series worked excel¬ 
lently while being forged. All of the 6-in. lengths were 
annealed at 1.400 deg. F. and then heat traitcd as shown 
in tabulation of results. The ingots whose heat num¬ 
bers are followed by the letter A are those to which 
arsenic was added. 

The result of these tests shows practically no dif¬ 
ference between the steel containing no arsenic and 
that to which arsenic has been added, and if anything 
the result of test shows slight superiority in favor 
of the steel containing arsenic. While these tests were 
made on small ingots and the test-piece received con¬ 
siderable longitudinal forging work, the results of these 
preliminary tests would not indicate that arsenic has 

r\ihlish<*il by iHM'iMl.sHitm, Clili l* of lliinavi of iJiilnanfi-, Navy 

Di'pMi'ttiifiit. 

•iMu'iuIsI ami Mi'talliiiKist. Naval dun Karlory. 


the detrimental effect to steel attributed to it by some 
authorities. 

There is no noticeable difference in the properties 
of steel containing arsenic as compared with that to 
which no arsenic additions were made. In the pouring 
or forging the steel acted normal in every respect. 

While it is evident from these experiments that 0.3 
per cent arsenic is not injurious, as far as static testing 
can disclose, the {act must not be lost sight of that it 
is extremely hard to get rid of arsenic after it is once 
present in steel and if the steel is used for scrap pur> 
poses after its usefulness has ceased, there is a constant 
automatic augmentation of the arsenic content which 
will in time get beyond the limits desired. It would 
also be faiteresting to note the effect of arsenic upon 
shock-resisting qualities of the steel, which is of major 
importance where ordnance work is concerned. 

Wnshlneton, D. C. 

Tests for Defects in Spring Steel 

During the progress of some experiments made by 
the Bureau of Ordnance, U. S. N., to produce suitable 
recoil springs from a lot of 1-in. round silicomanganese 
spring steel numerous breakages were obtained in the 
24-hr. solid clamping test of the finished springs, in 
most cases the breaks showed deep seams. In torsion 
tests of the same material to determine the properties 
imparted by various heal treatments scams developed 
throughout the length of the specimen. In order to 
guard against receipt of such bars ir the future it was 
first suggested to make a short torsion test of a fixed 
percentage of each lot. This would be an expensive 
procedure, and it was therefore decided to determine 
the effect of compression on a short length of the full 
size bar. This opened widely the seams noted in the 
above material and on twenty samples of material now 
in stock showed only three defective pieces. None of 
the defects was as serious as those in the ^in. silicomnn- 
ganese steel. A paragraph is therefore being added to 
the specifications for spring steel requiring compres¬ 
sion of a test piece of a length 1.5 times the thickness 
of the bar to a lepgth equal to the thickness of the 
bar. This compression is sufficient to clearly indicate 
serious defects. 
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Wire-Bakingr Electric Oven 

The application of electric heat to the process used 
in making? steel wire has driven such excellent results 
and is so economical of operation that it should be of 
interest to operators of all plants where wire drawing 
is done. 

In the manufacture of steel wire the rods as received 
from the hot rolls are pickled in acid to remove the , 
scale, dipped in lime-water to neutralize the excess acid, 
and then baked, to drive out the *‘acid in the steel,'* 
the amount of baking depending on how small the wire 
is to be drawn. If it is to be drawn only one or two 
holes, a short bake is enough, but for five or six holes 
the stock must be baked for several hours to withstand 
the severe drawing. The wire may be, in some cases, 
additionally heated to dry off grease or oil, or for a 
low anneal. 

At the plant of the Halcomb Steel Co., at Syracuse, 
N. Y., where the following operation figures were 
obtained, there are two electric drying ovens, using 
G.E. appfiratus, 16 x 6 x 6 ft. with 96-kw. connected, 
used for drying off the wire, at a maximum temperature 
of 600 deg. F., the other 40 x 6 x 6 ft. with 234-kw., for 
drying “acid in the steel," the wire being in the oven 
from 1 to 10 hr. at an average temperature of 350 
deg. F. Coke and steam heated ovens are also used 
to do the same work. Thus it is possible to obtain com¬ 
parative operation costs. 

The following data show the coat of operation of the 
electric and coke oven for a con.sidcrable period of 
time on the ovens used in drying grease and oil from 
the steel, with normal production, and also the figures 
applicable if full production had been possible. The 
work of electric power in these tables is figured at 
$0.96 per kw.-hr.: 
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--ProiIueti»iii 

Normal M»\ 
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The efficiency of the electrically heated oven as actu¬ 
ally operated amounts to 3.73 lb. per kw.-hr., or 635 
kw.-hr. per ton, the maximum figures being 16 lb. per 
kw.-hr., or 125 kw. per ton. 

The figures on the operation costa of the kiln for 
drying “acid in the steel” also show a greater economy 
in the use of the electric oven. 


. Wedge Optical Pyrometer 

Accurate measurement and control of high tempera¬ 
tures are essential to the production of the best results 
in the metallurgical and many other industries. It will 
soon be considered as absurd for a workman to attempt 
to estimate a temperature by the unaided eye as to 
attempt to measure up his work by t|)e eye alone when 
rules and gages are available. The demand for a 
simple, portable instrument for temperature measure¬ 
ment, which can be used without long training or expert 
technical qualifications, has been met by the Wedge 
optical pyrometer, a reliable and practical instrument, 
requiring no accessories of any kind,’ which cannot get 
out of order, and may be placed with confidence in the 
hands of any intelligent workman. 

This pyrometer can be used whenever the object to 
be examined shows a distinct coloration, that is to say, 
for any temperature above 625 deg. C. The size of the 
object or its distance makes no difference whatever to 
the reading. 

As shown in the accompanying illustration, the in¬ 
strument consists of a brass tube, furnished with a 
small achromatic telescope, so arranged that the objec¬ 
tive of the telescope focuses the image of the heated 
body on a movable prism placed inside the tube. The 
eye-piece of the telescope then reveals the magnified 
image on the prism to the observer. There is a suitable 
shield provided, to prevent exterior light reaching the 
eye. At one side of the lul)e is a milled head, actuating 
a rack-and-pinion which moves the prism through the 
field of vision. The prism is made of specially prepared 
dark glass, so arranged that it cuts off the light emitted 
by a heated body at different temperatures. For 
example, in looking at a heated bar of iron, us the 
thicker part of the prism comes gradually into the field 
of vision, the bar appears gradually darker and darker 
in color, until at a given point the image entirely disap¬ 
pears; this point gives the actual temperature. On 
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As operated, the efficiency of the electric oven is 24.1 
lb. per kw.-hr., or 83 kw.-hr. per ton, while the maximum 
production figures would be 36.8 lb. per kw.-hr., or 54.4 
kw.-hr. per ton. 

The use of an electric oven permits accurate duplica¬ 
tion of results of the finished product due to the perfect 
temperature control, whereby the operating temperature 
can be quickly changed when desired. 


INTERIOR VIEW OP WIRE-BAKING ELECTRIC OVEN 
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looking at the scale on the side of the instrument, the 
pointer will be seen at (say) 1,000 deg. C. A similar 
operation takes place in every estimation. Naturally 
a little practice is required to decide the exact moment 
when the color disappears, and here, of course, the 
practiced eye df'the operator comes into play. 

The first readings will probably be within 20 deg. C., 
afterwards to 10 deg. C. or less. When great accuracy 
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By means of a cage gland the lubricant is forced from 
the container always and only in the direction of the 
packing. 

The impeller is of such design that in case the dis¬ 
charge connections break and the head be reduced, the 
impeller will not admit more liquid than the motor will 
handle, so it automatically prevents damage to motor in 
direct connected installations. Helical vanes in impeller 
admit a free flow of liquid, consequently there is the 
least possible erosive action in operation. 

The suction and discharge connections are adjustable, 
and this pump will accommodate itself to any position 
or angle that may be necessary or desirable under any 
conditions of installation. 

Where the liquid handled carries solids in suspension 
or material not suitable for the closed type of impeller, 
an open type that will handle a large percentage of 
solids may be used. 

All parts of the pump are ground to gage and are 
therefore interchangeable. 


is required, and the heated body or furnace aperture is 
small, it is advisable to mount the pyrometer on a 
stand. The accuracy of the Wedge optical pyrometer 
has been demonstrated by trial by eminent experts 
under test conditions. It is introduced on the market 
by the Rohde Laboratory Supply Co., of New York City. 

Non-Corrosive Centrifugal Pump 

The Diiriron Castings Co., of Dayton, Ohio, has 
placed on the market an improved Duriron single-stage 
centrifugal pump. Kvery part of the pump that comes 
in contact with the li<iuid handled is of Duriron, and 
thus resists virtually all acids, alkalis and salts as 
well as erosion. 

Probably the greatest single source of trouble, cer¬ 
tainly the most constant one, in acid pumps has been 
* the limited service possible to obtain from the packing. 

Contact of the corrosive handled with the packing 
made its life short, and frequent repacking of acid 
pumps has been considered a necessary evil. In this 
pump the packing cannot be touched by the liquid 
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carried, inasmuch as the suction is always under 
vacuum while the pump operates. 

Operators should be instructed, however, to drain the 
pump when not in service and when the vacuum is lost. 

All parts of the pump proper may be reached quickly 
and easily by loosening the bolts, removing the cover 
plate, and pulling out shaft and runner, and this with¬ 
out disturbing the suction and dfscharge connections. 


New Truck to Save Space, Time and Man Power 
A new industrial truck which, with its own power, 
elevates the loads to sufficient heights to put material 
in box cars, stock rooms or trucks, without rehandling, 
has been developed by the Lakewood Engineering Go., 



Cleveland, 6hio. Because of its ability to perform all 
the functions of a tiering machine as well as those of 
a load-carrying storage battery truck, the new machine 
is called the “Tier-Lift." It serves practically every 
purpose of a load-carrying industrial truck. This appa¬ 
ratus will, with its own power, elevate a 2-ton load to 
a height of 76 in., or to any intermediate height. 

A 4-wheel steer permits turning m a circle 92 in. in 
radius. This permits easy turning in narrow aisles, or 
congested parts of a plant, and gives easy entrance into 
box cars. 

There are three speeds forward and three speeds 
reverse. The controller handle is conveniently located 
for operation for travel in either direction. The lifting 
mechanism is operated by means of a specially designed 
controller with one speed in either direction. The lift¬ 
ing is done by means of high-efficiency steel worm 
screws. A separate motor is used to raise the load. 

The load platform is carried by a cantilever type sup¬ 
port and the load is balanced over the load-carrying 
wheels. Ball bearings are used throughout and by a 
special design the friction losses in elevating and lower¬ 
ing the load platform are practically eliminated. 
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Add-Prooflng and HArdenlng of Concirete 
The chemical division of the U. S. S. Lead Refinery, 
Inc., is" producing a new solution for the hardening 
and acid-proofing of concrete surfaces. The manufac¬ 
turing operations are carried on at the company’s lead 
refinery located in East Chicago, Ind. This solution 
has become a product of intense interest to manufac¬ 
turers of chemicals, particularly those industries where 
acids or oils enter into the processes, mainly because the 
tests made up to the present time and still under way 
show that ordinary concrete is rendered practically 
inactive to acid solutions and oils. 

The concrete surface at the time of each treatment 
must be free from dirt, oil or grease, and mu^t be dry 



TEST WITH ACETIC ACID 


and set at the first instance of application. One part of 
proofing solution is diluted with two parts of water and 
applied with a brush. After allowing to stand for 
twenty-four hours the second coat is put on, consisting 
of equal parts of proofing solution and water. This is 
allowed to stand for twenty-four hours and a third coat 
is applied, consisting of two parts of proofing solution 
to one part of water. When the concrete is very porous 
a fourth application of straight proofing solution is 
recommended. * 

At the completion of the process the surface is dried 
and flushed with water. 

When the solution is thus brought in contact with 
the concrete, it precipitates acid-resisting compounds 
into the pores of the mass, causing the new surface to 
become an entirely different chemical composition from 
the original concrete, this effect penetrating to a depth 
of about i in. This new surface chemically formed is 
hard and flint-like in structure and is not attacked by 
acid solutions or oils. It is also very hard, being r^psist- 
ant to wear, as when put on concrete floors. 

It is now in use on floors subjected to acid slops at 
the Wihard Storage Battery Co. and is being considered 
by a number of chemical firms for the construction of 
acid tanks. Should it prove successful in the latter case, 
the benefit to the chemical engineer over the pre.seht 
method of lining these tanka or silos with acid-proof 
brick is obvicjs. 

The accompanying illustration shows a comparison 
between a treated and untreated slab of concrete which 
has been immersed in a 20 per cent acetic acid Solu¬ 
tion over a long period of time. A complete series 
'of tests on all of the acids is now under way at 
the Research Laboratory of the U. S. S. Lead Re¬ 
finery* Inc. 


Roto Piston Pump 

. A tot^ly different application of eccentric motion, ob¬ 
tained through the use of the ‘*Roto-Piston,” has been 
introduced by the Crescent Pump Co., of Detroit, in com¬ 
mercial vacuum and pressure pumpsr Manufacturing 
high-duty, high-speed pumps, direct-motor driven, it 
has been sought to make durability the outstanding 
feature. By its ingenious construction and operation 
this ha.s been so far accomplished as to justify a guar¬ 
anteed length of life for each pump. 

The vacuum pump will pull within J in. of mercury 
prCsswro under commercial conditions and down to i*o in. 
in special use, according to the manufacturer’s guar- 
.mtoe. Reversed as a compression pump, it will give 
20 lb. to the sq.in. 

An inner and an outer casing revolve at the same 
speed, greatly reducing friction, as all contact, are 
rolling contacts. Flywheel vanes, valves and gears are 
eliminated. A single sliding vane accomplishes a con¬ 
tinuous .sealing with an oil film protection, being posi¬ 
tively hold by centrifugal force. It rotates with the 
inner and outer casings and at almost the same speed, 
having a sliding contact area of less than 3 in. on the 
outer casing. 

The accompanying diagram illustrates the motion of 
the pump. One casing revolving on an eccentric alter¬ 
nately creates and fills a space into which air is drawn. 
At rapid revolution the action is continuous. 

An important feature in the pump’s long life is the 
compen.sation*which is automatically made for wear. 



jumj JusToN ri;.\ip 

This wear takes place almost entirely in the bearings, 
which are standard ball and roller bearings. Because of 
this automatic compensation adjustment is unnecessary 
and leakage is easily prevented. 

Careful balancing of all rotating parts practically 
eliminates vibration. The complete pump is compact, 
light and self-air-cooled, and can be easily moved. Heavy 
foundations are not recjuired. 

Porcelain Token Money 

The city of Meissen and other towns have ordered 
porcelain* coins for local use, to solve the small-change 
scarcity and obviate the present unclean and easily tear- 
able paper cuffehey. Germany is said to be about to 
introduce porcelain small-change coins. 
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Status of the Xluminum Industry in Germany Dur- . 
ing and After the War.—Among the industries which 
were moat extensively developed in Germany during 
the war that of aluminum occupies one of the first 
places. L. Descrois has published in the April, 1920, 
issue of Revue de MHallurgie an article on tliia sub¬ 
ject, of which the following is an abstract: 

Up to 1914 the role of aluminum was quite unim¬ 
portant, but the necessities of war required its ex¬ 
tensive use by all the belligerent nations and espe¬ 
cially by the Central Powers. 

Aluminum alloys were extensively used in aero¬ 
nautics and automobile construction; the iron indus¬ 
try used great quantities of a ferro-aluminum with 
10-20 per cent aluminum and 3 per cent carbon as a 
deoxidizer; an aluminum alloy was used for the manu¬ 
facture of fuses c'lnd even for small change money 
(pfennigs). Aluminum metal was used as a copper 
substitute for electric conductors, in fermentation in¬ 
dustries and in nitric acid plants. In Austria alumi¬ 
num powder entered into the manufacture of explo¬ 
sives. 

Germany has no bauxite or cryolite deposits, except 
small quantities of very poor quality in Hesse near 
Frankfurt-a-M., and previous to the war 96 per cent 
of the bauxite treated in Germany was imported from 
France. The aluminum industry was monopolized by 
two companies; namely, (1) The Aluminium-lndustrie 
Aktien-Ges. of Neuhausen (Switzerland), with plants 
at Neuhausen (4,000 hp.) and Chippis (60,000 hp.), 
both in Switzerland; at Rheinfelden, Germany (5,000 
,hp.), Lissa, Silesia, and Lend-Gastein (16,000 hp.), in 
Austria, and (2) Gebrfider Giulini of Mannheim, with 
plants at Lissa, Silesia, and Martigny, Switzerland 
(8,000 hp.). 

These two companies controlled the entire produc¬ 
tion of the three states and during 1913 produced 
12,000 tons of aluminum—i. e., 17.6 per cent of the 
total world production. Of this amount Neuhausen 
and Chippis produced 8,000 tons and Martigny 700 
tons, so that the aluminum production in Germany in 
1913 was not over 2,500 tons, although its consumption 
was about 12,600 tons—i. e., 18.5 per cent of the total 
world consumption. 

With the outbreak of the war the supply of raw 
material was completely cut off and they had to rely 
on Switzerland for the needed aluminum, which they 
were able to obtain in exchange for coal. Thus during 
the second half of 1914 Germany imported from 
Switzerland nearly 4,000 tons of aluminum, about 
9,000 tons in 1915 and more than 10,000 tons during 
1916. This contributed to an extraordinary develop¬ 
ment of the aluminum industry in Switzerland, where 
in 1917 the production reached 20,000 tons, of which 
the greater part went to Germany. But even the in¬ 
crease in import did not meet their needs, and so the 
Germans started to build their own plants as early as 
1915. The first aluminum war plant was put in oper¬ 
ation at the end of 1915, using as raw material the 
timelv discovered bauxite In the Cano region 
the Adriatic Sea of the then Austrian Empire. From 


that region about 50,000 tons of bauxite was mined 
in 1916, besides the supply of the formerly known 
bauxite mines in Hesse, near Frankfurt-ap'M. The 
need of aluminum encouraged extensive exploration' 
for bauxite, with the result that rich deposits were 
discovered in Dalmatia and Hungary. Those of Hun¬ 
gary are especially valuable and it has been estimated 
that there is in reserve about 10,000,000 tons in the 
Bihar district alone, besides appreciable quantities 
in the valleys ol' Jad and Galbina and near Rey, Son- 
kolyos and Tizfalu. 

The Bihar bauxite analyzes A1,0, 63-60 per cent; 
SiO, 1.67 per cent; Fe,0, 20-36 per cent, TiO, 1.6-3 per 
cent, and in 1916 as much as 60,000 tons was mined 
from tl^is newly discovered field. It is also said that 
there was obtained in 1916 from the Oderberg district 
about 40,000 tons of bauxite analyzing A1,0. 64 per 
cent, SiO, 2.6 per cent, Fe,0. 26 per cent, TiO, 4 per 
cent. The Dalmatian and Carso mines, especially 
those of the islands of Veglia, Loparo and around St. 
Gregory, were worked with Russian prisoners. In 
May, 1916, it was stated that the German Norton Co. 
discovered near Laybach great quantities of very pure 
bauxite, but it would seem that not much use has been 
made of it, because the official figures given indicate 
that only 660 tons was mined in 1916 and 4,000 tons 
in 1917. 

Great efforts have been made to recover aluminum 
from clay or from a mixture of clay with bauxite or 
cryolite, but it is certain now that all these efforts 
failed completely. 

The importance of aluminum proved such that by 
the middle of 1916 the Imperial Finance Department 
approved the formation of three special aluminum 
companies; namely, (1) Erftwerk Aktien Gesellschaft, 
(2) Vereinigte Aluminium Werke Akt. Ges. and (3) Inn- 
werk Bayerische Aluminium Akt. Ges. Up to now three 
new plants have been installed—namely, at Knapp- 
sack, near Cologne, by the first named company, and 
at Bitterfeld and Niederlausitz, by the Vereinigte 
Aluminium Werke. All these plants get their power 
from central stations using lignite as fuel. There are 
now in course of ^construction two plants by the Inn- 
werk company to use respectively 60,000 and 76,000 
hydro-electric hp. It is stated that when all these 
plants arc ^n full operation their annual production 
will be 43,000 tons. 

Aluminum is destined to occupy a very important 
place in industry, due to the great variety of applica¬ 
tions to which it may be suited and to the relative 
abundance of the raw material. 

The following table giving the production in thou¬ 
sands of tons for 1913, 1917 and after the war, shows 
the^apid increase in the aluminum industry in the 
main producing countries: 


ALUMINUM PRODUCTION, TTTOUSANDS OF TONS 

--1917-- After the War 

Aficordini^ to 
AccordiiiKto Fiii|nneenii| 

CoantilM Per Mineral A Mining Aooording to Per 

Cent Industry Journal R. TYoger Cent 

OnItaidBUte..... 22.5 52.50 W.7 <5 65 55.70 

Fntae.. 18.0 26.00 20.0 20 20 lO.U 

(Irctnritain.... 7.5^ 10.80 6.0 12 12 6.20 

OOTmaiw. 1.6(7) 1.45 6.0 12 40 20.70 

Atutoo-Hvrauy 

1.0(7) 1.45 5.0 ' 5 . 

IJ.o' 17.55 15.0 20 - 25 IS.W 

Canada. }.J f.JO 14.3 8 8 4.15 

Italy...... 0-8 1.15 7.0 7 7 3.80 

1.5 2.15 18.0 _14_ 16 8.30 

Total oTi 99.90 176 0 153 193 100 00 
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Mr. Desgrois passes in review at length the pros¬ 
pects for the after-war German industry, and shows 
that these prospects are very gloomy, due to the low 
quality of raw material, the percentages of silica and 
titanium oxide being detrimental, and to the high cost 
of power. He analyzes the cost prices, especially those 
given by Dr. Hans Goldschmidt and Dr. C. Dux, both 
authorities on the aluminum industry, and concludes 
with the statement that even on the basis of the Ger¬ 
man calculations Germany will not be able to compete 
with'the American, Froich and Swiss producers. 

ignamela for Sheet Iron and SteeL—^In response to 
the demand for a general treatise dealing with the 
technology of the manufacture of vitreous enaniels for 
sheet iron and steel, the Bureau of Standards has 
issued Technologic Paper 165, by J. B. SllAW. This 
subject has not been treated adequately in any previous 
publication. 

From the standpoint of mechanical equipment the 
sheet-iron and steel enameling industry has been prob¬ 
ably the most progressive of all ceramic industries in 
the United States. The presses and machinery used 
for working the steel and forming the shapes are 
unsurpassed in ingenuity by those used in any other 
industry, and are constantly being improved. In this 
respect the sheet-metal enameling industry of this 
country has led the world. In the strictly ceramic 
lines of the industry having to do wiib the preparation 
and application of the enamels, progress has been less 
rapid. Up to a few years ago there was very little 
work carried on, and this little was seldom reported 
in print. Recently there has been a decided change 
in this respect. Representatives of the enameling in¬ 
dustry have been joining the ceramic technical socie¬ 
ties, have been contributing rather liberally to the 
journals of these organizations, and have been show¬ 
ing a decided interest in developing the technology of 
sheet-metal enameling. The leading manufacturers of 
the country are realizing that the sheet-iron enameling 
industry has reached the limit of development po*ssible 
so long as it depends upon formulas rather than upon 
men with technical training which will enable them to 
improve and manipulate these formulas to meet vary¬ 
ing conditions. 

In collecting data for this paper an effort has been 
made lo obtain reliable and authentic information 
wherever available and to correlate it in such a manner 
as to shed some light on the problems encountered 
by enamelers. The treatise is a compilation of data 
dealing with the subject of enameling from various 
publications, from the note book of the author, from 
the files of the Bureau, and from the experience of 
men engaged in the enameling industry in this country. 

Among the subjects dealt with in connection with the 
properties and preparation of steel for enameling are 
physical and chemical requirements, sand blasting, 
treatment preliminary to pickling and methods of pick¬ 
ling. A chapter is devoted to the properties of the 
raw materials used in compounding enamels. The rela¬ 
tions between chemical composition and physical prop¬ 
erties of enamels are discussed fully. The procedure 
used in the preparation, applying and firing enamels 
is described in detail. The calculation of enamel 
formulas is fully explained and examples are given. 
The physical properties of enamels are dealt with in 
some detail and resistance of enairiels to chemical action 
is fully discussed. 


Recent Qtcmical 
&Mdnnu]]^GedIhipnis 


British Patents 

Complete .peelflctlona of uiy BrltUi Mtmt mv be obtaJi^ 
by remitting 26c. to the Bnpi^ntendenf British Patent Offlea, 
Southampton Bulldlnci. Chancery Lana. London. Hnsland. 

Snlphyr. — Crude sulphur is purified by melting or 
dissolving in a suitable solvent, such as carbon bisul¬ 
phide, and filtering through precipitated and ignited 
alumina or magnesia or mixtures thereof, or through 
ignited bauxite or magnesite or mixtures thereofe Solu¬ 
tions of sulphur obtained by extracting spent oxide with 
a solvent may be similarly treated. When exhausted, 
the filtering material is revivified by treating with steam 
or with a solvent for sulphur and then igniting. (Br. 
Pat. 140,844—1919. J. J. HOUD, London. May 27, 1920.) 

Extracting Copper.—Lyes, used for lixiviating cu¬ 
priferous pyrites, flow from si cock on to waste iron 
plates in a wicker-work basket, suspended above a 
tank, whereby a thin film of copper is allowed to de¬ 
posit on the iron. The copper-coated iron is trans¬ 
ferred to a tank containing cupriferous solution or 
lye to allow the film to increase in thickness. Finally, 
the copper is removed by means of a flexible blade, 
washed and dritid, when it is ready for use for melt¬ 
ing down, for electric refining, or for the manufac¬ 
ture of copper sulphate. The product contains 98 to 
99 per cent of copper and a very low.proportion, 0.35 
per cent, of iron. (Br. Pat. 141,290—1919. H. P. 
SOULIB-COTTINRAU, Paris, June 9, 1920.) 

Electrode Furnaces.—A furnace of known type, for 
the manufacture of hydraulic lime and slow or quick¬ 
setting cements by fusion of the ingredients, is pro¬ 
vided with electrodes 
which dip into a cru¬ 
cible 1 and are ad¬ 
justed by winches 8. 
Above the crucible 
is a cylindro-conical 
shaft 4 into which 
the materials are fed 
from a preheater 10. 
The hearth of the 
crucible is made of 
rammed conducting- 
material, such as 
earth, resting on a 
conducting-plate con¬ 
nected with the con¬ 
ductor bar 3. (Br. 
Pat. 141.142—1919. 
M. L. BoiiiOT and J. 
Daudignac. ■ France, 
ELECTRODE FURNACE June 9, 1920.) 

Purifying Oils.— 
Finely divided calcined phosphate is added to the oil, 
which may be stirred and kept at 40 to 50 deg. C. 
On standing, the mixture separates into layers, which 
are tapped off. The phosphates may be added in a 
dry state or suspended in water. A calcined natural 
phosphate such as apatite is used. Products obtained 
by calcining a mixture' of An artificial phosphate, 
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such as iricalcium phosphate, with a metallic salt of 
a volatile acid or other substance contained in crude 
phosphates, e. g. halogen compounds or carbonates, may 
also be employed. The phosphate may be used in con¬ 
junction with other reliiiing-agcnts. The calcined phos¬ 
phate may be treated with acids, alkalis or other re¬ 
agents. The precipitate obtained in treating the oil 
may be dried and used as a fertilizer. (Br. Pat. 141,028—. 

1919. K. Stiansen, Sanderfjord, Norway, June 2, 

1920. ) 

Barium Carbonate.—Finely-divided barium carbon¬ 
ate is obtained by treating witherite or artifrial car¬ 
bonate with a fused salt, such as sodium chloride, which 
dissolves it. A small quantity of an oxidizing agent, 
such as sodium nitrate, may be added, or air may be 
blown through to oxidize? iron comi>ounds, and any sedi¬ 
ment or scum is removed; or the fused mass may be 
submitted to a reducing atmosphere in the furnace. The 
material is then discharged into water, which dissolves 
the solvent salt, leaving the barium carbonate in a finely- 
divided state. (Br. Pat. 141,925—1919. H. Langwell, 
Stockton-on-Tees, June 2:i, 1920.) 

Steel.—In making steel from scrap, a small part 
of the charge is melted in an ofien-hearth furnace with 
a carburizing agent whereupon the main part of the 
charge, preheated to about 800 dog. C., is added. Alter¬ 
natively, the molten carburized metal may be added to 
the main charge in a separate furnace. The process may 
be worked as a continuous one. The preheating may be 
effected in containers erected over the hdlarth, or portable 
and traveling preheaters may be used. Metal and slag 
may be withdrawn from the furnace by means of a 
siphon. (Br. Pat. 141,950—1919. G. A. Jarvis, Wel¬ 
lington, Shropshire, June 23, 1920.) 

Recovering Volatile Solvents.—In an apparatus for 
recovering volatile solvents, especially in the rubber 
industry, in which air is drawn through a closely- 
• fitting hood covering the substance under treatment 



fic,2. 

and afterwards passed to a condenser, 
the air within the hood is agitated by 
a fan or the like, so as to improve its 
evaporating efficiency. In the arrange¬ 
ment shown, a fan 4 is mounted in the 
hood 3, which is provided with a 
counterpoise 6, so that it can be easily 
raised. The air is withdrawn through 
a flexible tube 8 provided with a cut¬ 
off valve 15 connected to the starting 
lever of the machine, by which it is closed when the 
material is not being drawn through the hood. From 
the hood the air passes to a condenser 10. It may be 
compressed before passing to the condenser. The con¬ 
denser tubes may be of circular cross-section provided 
with hexagcnal baffles 16 on a central rod 17, as shown 
in Fig. 2, to collect entrained liquid. (Br. Pat. 141,210 



—1919. D. V. Plumbridge, South Kilworth, Warwick¬ 
shire, .June 9, 1920.) 

Artificial Threads.—To obtain very fine threads from 
viscose by the drawing-out process, the viscose used is 
prepared from a **very weak hydrated cellulose,’* and 
the original relatively-thick threads are stretched, while 
undergoing coagulation, in a slowly acting precipitat¬ 
ing liquid, such, as a 1 per cent sulphuric acid solution. 
After leaving the coagulating bath thethreads are 
wound on reels revolving in a 2 to 4 pe]fl||||^t solution 
of sulphuric acid, by which they are finJjK hardened. 
(Br. Pat. 141,041—1919. Glanzfaden^ Akt.-Ges., 
Peter.sdorf-in-Iliescngebirge, Germany, Jrffflr2, 1920.) 

Secq^idary DIsazo Dyes.—Secondary di^^zo dyes are 
prepared by diazotizing an aminoazo dye of the gen¬ 
eral formula 

cooH coon 

R Nj R* NH, 

(R, R' — aryl radicals, substituted or not), and cou¬ 
pling with an aminonaphthol sulphonic acid, an ace- 
tylarninonaphthol sulphonic acid, or a pyrazolone con¬ 
taining a carboxyl group or a carboxyl group and a 
hydroxyl group in it.s aryl residue. The products are 
mordant dyes, dyeing wool in acid baths shades which 
become yellow to red or grccn-bluc when after- 
chromed, and give similar tints when chrome-printed 
on cotton. Examples are given of the preparation of 
dyes from the following parent materials:—4-amlno- 
azobcnzcne-3:3'-dicarboxylic acid and l-2*-carboxy- 
pheny l-3-methyl-5-pyrazolone; 4-aminoazobenzene-3: 
3'-dicarboxylic acid and 1: 8: 2: 4-aminonaphthol disul- 
phonic acid; 4-aminoazobenzene-5’-aulpho-3:3‘-dicar- 
boxylic acid and l-phenyl-5-pyrazotaue-3-carboxylic 
acid; 4-aminoazobenzene-5'-sulpho - ,3:3‘-dicarboxylic 
acid and 1:8:3:6-acetaminonaphthol j^ulphonic acid; 
4-aminoazobenzene-2:3*-dicarboxylic j|^d and l-2‘-oxy- 
3'-carboxy-5*-sulphophenyl-3-methyl-5ipyrazolone; 4- 

ami noazobenzene-3:4‘-dicarboxylie au4 and l-2'-oxy- 
3‘-carboxyl-5‘-aulphophenyl-3 - methyl - 5 - pyrazolone. 
(Br. Pat., 141,401—1919. SOCIETY OP Chemical Indus¬ 
try, Basel,‘Switzerland, June 9, 1920.) 

Aromatic Amines, Phenols, etc.—Coloration is re¬ 
moved from, or its development prevented in, aro¬ 
matic amines or phenols or their sulphonic or car¬ 
boxylic acids by treatment with a small proportion 
of a hydrosulphite or sulphoxylate. any excess of 
hydrosulphite or sulphoxylate being finally removed. 
Thus, a discolored finished product is dissolved or sus¬ 
pended in a solvent, decolorized by adding a small pro¬ 
portion of hydrosulphite or sulphoxylate, and then 
isolated from the solution or suspension in the usual 
way; or discoloration may be removed or prevented 
in a product by adding a small proportion of hydro- 
.<;ulphite or .sulphoxylate to the parent materials used 
in the manufacture thereof. Examples are given of 
the treatment with sodium hydrosulphite of 3-naph- 
thol, benzidine, the solutions of sodium sulphanilate 
or naphthionate obtained in the manufacture of these 
acids, or the acidified alkali melts obtained in the 
manufacture of phenols such as p-naphthol, H-acid, 
or y-acid; an example is also given of the addition of 
sodium hydrosulphite to mixtures of caustic soda 
solution and sulphonic acids, e.g. aminosulphonic 
acids, before heating in an autoclave to produce the 
corresponding phenols. (Br. Pat. 141,440. SOUTH 
Metropolitan Gas Co., London, and H. Stanier, Stoke- 
on-Trent, June 9, 1920.) 
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Acid- and Alkali-Proof Aluminum Ware.—^Alumi¬ 
num, aluminum alloys or vessels coated or lined with 
aluminum are rendered acid- and alkali-resistinsr by pow¬ 
dering the preliminarily roughened surface with finely- 
ground carbonate of lime (chalk, mussel shells, etc.), 
then heating in a furnace to about 560 deg. C. and bind¬ 
ing the coating to the aluminum by rolling, pressing, 
etc. (Br. Pat. 140,060—1919. Metallindustrie Schiele 
& Bruchsaler, Hornberg, Baden, Ma:^ 12, 1920.) 

American Patents 

i.*omplcte sppclflcations of any United States patent may bn ob¬ 
tained by remlttinfiT 10c. to the Cornmlsaioner of I'atents, WnshlriR- 
ton, D. C. 

Purifying Brine.—In the purification of brine for 
use in electrolytic cells, the calcium sulphate is usually 
converted into calcium carbonate by means of sodium 
carbonate. Thus there is formed in the brine an 
equivalent amount of sodium sulphate, which oxidizes 
the graphite anode during electrolysis and accumulates 
in the cell until it interferes with the cflicient operation 
of the latter. For the removal of this sodium sulphate, 
Frank G. Whkelkr, of Appleton, Wis., has devised an 
apparatus in which the impure brine is cooled by flowing 
over pipes containing refrigerated purified brine. The 
sodium sulphate which crystallizes out adheres to the 
pipes and has to be removed by a mechanical scraper. 
The mixture of brine and crystals passes to a settling 
tank, from the bottom of which the crystals are dis¬ 
charged into a centrifugal drier. The cold purified 
brine serves to cool the impure brine in a preliminary 
heat-interchanger. (1,342,519; assigned to Bleach Proc¬ 
ess Co.; June 8 , 1920.) 

Acetaldehyde From Acetylene.—In the preparation 
of acetaldehyde from acetylene, the catalysts used tend 
to polymerize a part of the aldehyde or to transform it 
into aldol, croionic aldehyde, etc. The solution of this 
problem is the continuous removal of the aldehyde as 
rapidly as formed. Many methods have been proposed 
for the accomplishment of this result. The most recent 
is that of Alfred Guyot, of Salindres, France. An 
apparatus has been devised in which the aldehyde is 
extracted continuously by the use of* a vacuum, which 
does not, however, act in such a manner as to draw the 
acetylene gas through the reaction vessel without being 
fixed. The reaction ve.ssel A, into which the acetylene 
enters through tube B, is 
provided with a powerful 
agitator a. The residual 
gases escape through C. 

Under the influence of the 
vacuum pump G circulation 
of the liquid through tubes 
D and H is maintained in 
the direction indicated by 
the arrows. The rise of 
liquid in /) may be assisted 
by introducing air at L or 
by heating at K. Arriving 
at F the acetaldehyde evap¬ 
orates due to the diminished 
pressure, and the aldehyde- 
free liquor returns to the rsr 
action vessel through H. 

Water entering into reaction or lost by evaporation is 
replaced through /. (1,343,715; assigned to Compagnie 
des Produits Ghimiques d'Alais et de la Camargue; 
June 15, 1920.) 


Porcelain.—Porcelain has heretofore been made of 
a mixture of clay, a flux, such as feldspar, and silica, 
these ingredients varying somewhat in proportion and 
chemical purity. The silica has been used as a sort of 
refractory skeleton or body during tlje vitrification of 
the other ingredients. Christian Dan^sizen, of Sche¬ 
nectady, N, Y., has discovered that tlje mechanical and 
insulating properties of porcelain may be improved by 
using in place of silica, in part or entirely, a stable 
refractory material, such, for example, as an oxide of 
zirconium, titanium, aluminum, magnesium, glucinum 
or thorium. A typical porcelain mixture in a “green” 
state before firing may consist of 46 parts clay, 36 parts 
feldspar and 15 parts flint. When a porcelain having 
the above composition and prepared in the usual man¬ 
ner is heated to 800 deg. C. and then plunged into water 
it becomes highly fragile so that it can be readily broken 
apart between the fingers. When the silica in such a 
composition is replaced by a refractory metallic oxide— 
for example, zirconia or zircite cement—the finished 
porcelain can be heated to 800 deg. C. and can be plunged 
into water without losing its mechanical strength. The 
modulus of rupture of a sample of porcelain was found 
to be 4,390; the rnoilulus of rupture of a zirconia por¬ 
celain similarly prepared was found to be 7,400. The 
electrical resistance of ordinary porcelain and zirconia 
porcelain are closely the same at ordinary temperatures, 
but at elevated temperatures the electrical resistance of 
zirconia porcehain is greater than that of ordinary por¬ 
celain; for exa;nple, at 286 deg. C. the electrical resist¬ 
ance of ordinary porcelain was found to be 0.832 
megohms, while at this temperature the resistance of 
zirconia porcelain is 2.43 megohms. The new porcelains 
are also less porous than silica porcelain. (1,343,040; 
assigned to General Electric Co.; June 8, 1920.) 

Treating Waste Sulphite Liquor.— A process for the 
recovery of SO, from waste sulphite liquor which leaves 
the liquor in a favorable condition for fermentation^, 
etc., is described by AUGUST ScTiAKFER, of Portland, 
Ore. The waste liquor as discharged from the blow’ 
pit of the digester flows in a thin film over a series of 
vertically stacked steam-heated coils contained in a 
chamber in which a vacuum of 5 to 6 in. is maintained 
by a barometric jet condenser. The heat and diminished 
pressure facilitate the escape of the SO,, which is re¬ 
covered by absorption in water in a suitable tank situ¬ 
ated between the evaporating chamber and the con- 
den.scr. The remainder of the liquor is discharged 
through the bottom of the evaporating chamber, neutral¬ 
ized and cooled. It may then be fermented for the pro¬ 
duction of alcohol. (1,342,721; assigned to Northwest 
Process Co.; June 8, 1920.) 

Halogenation in Side Chain of Aromatic Compounda. 
--Sulphur chloride (or sulphur) in the presence of ace¬ 
tyl chloride forms an ciricient catalyst for the substitu¬ 
tion of a halogen in the side chain of an aromatic com¬ 
pound. Thus, in the preparation of benzal chloride, 
225 parts of dry toluene is mixed with 4.5 parts of sul¬ 
phur chloride and 4 parts of acetyl chloride. After heat¬ 
ing to 100 deg. C. dry chlorine is introduced rapidly and 
the temperature raised to 180 deg. C. When the liquid 
has a specific gravity of 1.272 the flow of chlorine is 
stopped. The liquid will be found to contain about 246 
parts of benzal chloride. The preparation of benzyl 
chloride and benzotrichloride is also discussed. (1,34^- 
373; Lucas P. Kyrides, of New York, assignor to 
Genera] Chemical Co.; July 6, 1920.) 
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Current Events 

in tiie Chemical and Metallurgical Industries 





Chemical Exposition Greater Than Ever 

With accepted applications for space near the 400 
mark—a new record -the preliminary details of the 
Sixth National Exposition of Chemical InduAries in 
Grand Central Palace, New York City, Sept. 20 to 25 
inclusive, make certain that the show will outclass the 
five previous ones. The proifram, aside from the exhibi¬ 
tion proper, is also the most important that has ever 
been scheduled. 

On the afternoon of Thursday, Sept. 23, the Chemical 
Entrineerinp: Symposium will take place. The American 
Institute of Chemical Enirineers will hold a meeting in 
the Palace in the afternoon, and papers of great interest 
will be read. In the evening the engineers will have a 
dinner at the Technology Club. 

Three other symposiums will be held during the week. 
One will be on Fuel Economy, one on Materials Han¬ 
dling, and one on Industrial Management. The Fuel 
Handling Division and the Materials Handling Division 
have developed such progress that it is necessary to 
give each a separate section at the coming Exposition. 
Important topics will be discussed on the* days these two 
divisions meet. 

Entering as it does practically every phase of industry, 
the Exposition offers a remarkable opportunity to the 
manufacturer and business man to .see what has been 
accomplished since American chemists entered the field 
in earnest, or during the war. Discoveries that have 
revolutionized many manufacturing processes have been 
.made. These have increased production and improved 
the quality of the merchandise and have resulted in 
those who have spent money in research finding that the 
investment paid. 

A feature of this year’s Exposition will be moving 
pictures. These will illustrate fields where American 
chemistry has advanced, and the subjects will be placed 
before the public in a manner that will enable the lay 
public to appreciate the difficulties that have been over¬ 
come during the past five years. 

Research and experiments during the past five years, 
though successful to a wonderful degree, have proved 
that despite all that has been accomplished there is still 
a big field to be explored in dyes, pharmaceuticals and 
various organic products. American chemists are 
rapidly solving these problems, but they have no easy 
task. However, the United States has reached out and 
grasped the pilot’s wheel in world chemistry and its 
chemi.sts are determined that it will never again 
relinqui.sh its leadership. 

Chemical Merger Reported Consummated 

It is reported that the much-rumored combination of 
the Big Four, the General Chemical Co., The Barrett 
Co., the National Aniline & Chemical Co. and the 
Semet-Solvay Co., has actually taken place and that only 
minor details now remain to be taken care of before the 
public announcement will be made. 

The capitalization of the new company will be about 
$200,000,000. It is stated that Barrett Co.’s stock will 


be exchanged af the rate of 2.29 new shares for each 
share of Barrett stock, and that General Chemical Go. 
will be exchanged on a basis of 3.10 new stock for each 
share of the present General Chemical Go. stock. The 
terms under which the Semet-Solvay Go. will be taken in 
have nqt been determined, and will depend largely upon 
the adjustment that is made with reference to the entry 
of the National Aniline & Chemical Co. 

Application will be made to list the new stock on the 
New York Stock Exchange and it is believed that it 
will be listed at about $70 per share and pay dividends 
at the rate of 6 per cent per annum. 

Operation of Government Nitrate Plants Is Urged 

Grinnell Jones, chief of the chemical division of the 
U. S. Tariff Commission, in his recent article published 
in the Quarterly Journal of KconomicN, summarizes some 
of his investigations regarding the fixation and uses 
of nitrogen both in peace and in war. After giving the 
arguments which liavc been advanced as to the future 
policy of the United States with respect to the Muscle 
Shoals nitrate plant and other plants, this author con¬ 
cludes his article as follows: 

A discussion of the pros and cons of private and 
Government operation of manufacturing enterprises is 
beyond the scope of this article. The important ques¬ 
tion is whether the plants are to be operated or dis¬ 
mantled. To allow them to stand idle is nearly equiv¬ 
alent to dismantling them, because they would rapidly 
deteriorate. Without an experienced operating staff 
and the constant improvements which come with oper¬ 
ating experience they would be of little use in an 
emergency. If they can earn interest on any figure 
above their sale price as junk it will be profitable for 
the Government from a purely financial point of view 
to have them operated. Moreover, if operated they will 
be an important military asset and, if the need ever 
arises, will insure that the United States can make itself 
independcQt of imports of nitrate from Chile, just as 
Germany did. Should this need never arise these plants 
will continue to furnish a large supply of nitrogenous 
fertilizers, and thus increase the food supply. There 
can be no danger of excessive supplies of fertilizer 
material. There is plehty of land to put it on which has 
never received a pound of commei^al fertilizer. In 
some way, and soon, the existing legal obstacles to the 
operation of the plants should be removed in order that 
they may forthwith contribute to the production of food 
for a starving world. 

Whitehead Made Commissioner of Patents 
Vacancies in the offices of Goxnmissioner and First 
Assistant Gommissioner of Patents were filled on Aug. 9 
by recess appointments by the President. Robert F. 
Whitehead is to succeed James T. Newton, who recently 
resigned as Gommissioner of Patents. The new First 
Assistant Commissioner is Melvin H. Goulston. 

Both of the new appointees are lawyers. Mr. White- 
head received his professional training at the University 
of Virginia and Mr. Goulston at Cornell University. 
Each has been a member of the Patent Office staff for 
more than eighteen years. They have occupied positions 
in the various grades of examiners and are thoroughly 
familiar with the workings of the office. 
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Dr. Pftrsons on the Chemical Industry in Europe 

Italy has the foundation of a number of great chem¬ 
ical industries well laid, in the opinion of Dr. Charles 
L. Parsons, secretary of the American Chemical So¬ 
cial, who just has returned from a three-months* trip 
in which he looked into chemical matters in several 
of the European countries. When the lack of raw 
materials and the scarcity of coal are considered, the* 
Italian chemical development is little <short of wonder¬ 
ful, he says. Italy, however, is making effective use 
of its two great assets, water power and cheap labor. 
In addition, full advantage is being taken of its sup¬ 
plies of sulphur, salt and the few other raw materials 
which Italy possesses. 

While many chemical lines are being developed, the 
coal-tar and rubber industries are being conducted on 
a much larger scale than are any other individual 
chemical activities. Due to the coal shortage, electrifi¬ 
cation of the Italian railroads is being extended rapidly. 
Dr. Parsons reports. He predicts that all the railroads 
in Switzerland will have been electrified in the very 
near future. 

In Home Dr. Parsons attended the meeting of the 
International Union of Pure and Applied Chemistry. 
He is vice-president for the United States. 

The chemical industries of Germany are only stag¬ 
gering along, Dr. Parsons asserts. Coal shortage, trans¬ 
portation difficulties and inability to secure raw ma¬ 
terials are obstacles which the German industries are 
not surmounting with great success. He was particu¬ 
larly impressed with the practical applications which are 
being made in Germany of liquid oxygen as an explo¬ 
sive. These explosives are being used successfully on 
small operations, as well as in large mines and ex¬ 
tensive works requiring blasting. The Germans have 
developed machines for the making of liquid oxygen 
which can be placed on motor trucks and operated by 
the truck’s engine. Machines of this character are 
made as small as seven liters an hour capacity. He 
believes that liquid oxygen explosives could be used 
to great advantage in the Unit^ States. 

Dr. Parsons made a special study of the application 
of oxidation of ammonia for the production of nitrous 
oxides to be used in the chamber process of manufac¬ 
turing sulphuric acid. Germany is using ammonia 
almost entirely, he observed. Even in England 30 
per cent of the sulphuric acid is being made by the 
newer process. He satisfied himself that large savings 
are being made over processes using Chilean saltpeter. 
He is confidently of the opinion that saltpeter is certain 
to be displaced in the sulphuric acid industry in this 
country. 

In Scotland Dr. Parsons inspected dye works and paid 
a visit to the oil shale field. 


Decreased American Production of Soda 
Ash in 1919 

The domestic production of sodium carbonate in the 
form of soda ash was greatly curtailed in 1919. The 
sales amounted to only 981,354 tons, valued at $29,824,- 
245, as compared with 1,390,628 tons, valued at $35,635,- 
520, in 1918, according, to R. C. Wells, of the United 
States Geological Survey, Department of the Interior. 

The decreased demand in 1919 was well rcfiected in 
the price of soda ash quoted in the New York market. 
The year began with a sharp decline to $1.40 a hundred 
pounds for carload lots, the lowest price quoted for at 


least three years, from which there has been a slow and 
steady rise to the present price of $3.50 a hundred. 

Soda ash is one of the cheapest and most widely used 
chemicals manufactured. It is used in making glass, 
soap, paper, caustic soda, chemicals,, drugs, paints, 
leather, enamel ware, and cleansing compounds. Most 
of it is made from common salt, but a small quantity 
is obtained directly from the water of Owens Lake, in 
southeastern California. 

The exports of soda ash in 1919 amounted to 50,481 
short Ions, valued at $2,656,608. This material was 
shippec\ principally to Canada, Brazil, Sweden, Mexico, 
and Australia, named in order of decrease in quantity 
exported. The imports amounted to only 416 short tons, 
valued at $12,998. 


Notes of the Chemical Warfare Service 

The Chemical Warfare Service will have about twenty 
commissions of the lower grades to award this fall. 
In an effort to arouse interest in obtaining these com¬ 
missions the heads of twenty-five technical colleges 
have been apprised of the fact in the hope that some 
of their students will apply for the places. 

The results of the recent examination for commis¬ 
sions are expected by Aug. 20. 

With the idea of stimulating outside research on 
military gases General A. A. Fries plans to request a 
co-operative agreement with the American Chemical 
Society. He believes a way can be found to keep the 
profession interested in the i(le.'i of working on gas 
problems. General Fries points out that it cannot be 
hoped to secure sufficient appropriations in peace time 
to conduct the volume of research on military gases 
which should be in progress. Since all nations are 
paying considerable attention to chemical warfare, he 
believes it will be necessary to obtain a considerable 
amount of outside research if the United States keeps 
pace with other nations in this regard. 

In order that cadets of the United States Military 
Academy may have a better idea of the uses of gases 
in warfare the Chemical Warfare Service is staging 
a series of demonstrations at Lakehurst, N. J., near 
the cadets’ summer camp. Of the new class of cadets 
twenty-two have applied for transfer to the C. W. S. 
This is particularly pleasing to General Fries. He 
points out that while chemists are the most important 
need of the service, men with military training also 
are highly essential, since the work of the chemists 
would be useless unless the gas troops had sufficient 
military training to allow the orderly use of the chem¬ 
ists* product. 

The chlorine plant of the Chemical Warfare Service 
at Belle, W. Va., has been sold for $300,000. This is 
40 per cent of the original cost of the plant. Since the 
plant was built under war pressure, almost regardless 
of cost, the realization is regarded as a very fair one. 

Leather Construction in Organs and Player Pianos 

Quite an extensive report of the kinds of leather used 
in the manufacture of certain parts of organs and player 
piancs has been issued to tanners, dealers and manufac¬ 
turers. At a conference held in New York on July 20, 
between the tanners and splitters and a representative 
of the Bureau of Standards it was decided to experi¬ 
ment with sheepskin skivers in order to produce leather 
in this country as satisfactory as that now imported. 
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Growth of the Union Tank Car Co. 

During thd past two years U.T.L.X. cars have grown 
from 18.000 to 26.000 in number. The Union Tank 
Car Co.'s equipment consists entirely of modern all- 
steel cars of the latest design and built substantially in 
excess of Master-Cur Builders' specifications. Entirely 
aside from its twenty-one shops for the repair of cars, 
the company's cars alone at present-day valuations very 
largely exceed the total of its security issues. Such cars 
coat today in excess of $3,000, at which figure its 26,000 
cars would have a valuation of $78,000,000. 

On the dissolution of the old'Standard Oil Co. of New 
Jersey this subsidiary, formerly known as the Union 
Tank Line Co., was turned adrift and, incidentally, was 
compelled to borrow $1,000,000 immediately required for 
working capital. By the end of 1017 it had built up 
a surplus of $5,463,000 and by the end of 1919 this 
surplus amounted to $9.J198,000. A recf)rd of its net 
earnings, before deducting depreciation and federal 
taxes, is as follows: 


1 *11 •».$G.GM 1,1 r,8 1 nin.$ 1 , 606,439 

i!)is. ii.or.i.;j7r» i' m i.i8r,.r>(5H 

I !»17 . 1 . 11 ; 7 , Hi.'. 11113 . 1 , 713,789 

1916. i:,683.14ri 1912. 1.815.902 


The business of a tank car company consists of own¬ 
ing and keeping in repair tank cars w’hich it leases to 
the oil-refining companies. Not being a common carrier, 
it is not subject to the jurisdiction of the Interstate 
Commerce Commission or of the state commissions and 
therefore fixes its own charges for the use of cars in 
ordinary liusiness negotiation with those whom it serves. 


Southern Cotton Oil Earnings Over $2,000,000 

The annual statement of the Southern Cotton Oil Co. 
for the fiscal year ended May 31 shows assets of 
$37,256,600 and earnings of $2,156,688 over div¬ 
idends, etc. 
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Co-operation of Bureau of Standards With the 
American Committee on Electrolysis 

Early in the year definite arrangements were made 
by the Bureau of Standards with the American Com¬ 
mittee on Electrolysis, which represents all of the great 
national associations of utility companies, for co-opera¬ 
tive work between that Committee and the Bureau in 
conducting an extensive research in the field of elec- 
tholysis mitigation. After this arrangement had been 
made, the Committee asked the Bureau to outline a 
program of research work to be carried out jointly, and 
such a program was formulated by the Bureau and 
approved by the Committee. During the last four months 
a number of .somewhat extended investigations have 
been carried out in co-operation with this Committee in 
several Middle Wc.stern cities. This work has been 
confined largely, and almost exclusively, to the effect 
of pipe drainage on underground systems, especial 
attention being given to the possibility of joint elec- 
Irolysis on high resistance joints anil interchange of 
current between drained systems. Some attention has 
also been given to the three-wire systems of power dis¬ 
tribution and also 1o automatic substation instsllalion as 
a means of electrolysis mitigation. This joint investiga¬ 
tion is an extremely important one and it is hoped that 
means will be found for continuing it during the coming 
year. 

Need of Study on the Changes in the Structure of 
Hardened Steels Upon Tempering 

Work has been started by the Bureau of Standards 
on quite an elaborate series of examinations to determine 
the changes which occur in the structure of hardened 
steels upon tempering. Very little information is avail¬ 
able on this subject, and in particular, good micrographs, 
demonstrating the changes which occur, are rare. It 
can be shown by such other methods as magnetic tests 
and density determinations that proncir.iced changes 
occur in the hardened steel upon tempering, but the 
changes in the microstructure are much less plainly 
marked. For this reason there is need for more care¬ 
ful study of this phase of the metallography of steel. 
The specimens to be studied will include six different 
types, varying in carbon content from 0.07 per cent to 
considerably above 1 per cent. The stool will be hard¬ 
ened by quenching in water from various temperatures, 
and the length of time at which the material is held at 
the quenching heat will also be taken into consideration. 

Refractories for the Glass Industry 

The Bureau of Standards has commenced an investiga¬ 
tion having for its object the development of improved 
refractories out of which to construct pots, etc., for the 
glass industry, with particular reference to their resist¬ 
ance to corrosion. The principle adopted has been to 
study systematically such bodies composed of siliceous 
bond clays mixed with aluminous grog and of aluminous 
bond with siliceous grog. In this matter it is hoped that 
the various pcssible combinations will be covered. A 
large number of crucibles have already bjen made from 
these mixtures. These are being fired, and will then 
be subjected to the action of a corrosive barium glass. 
Upon breaking the crucibles, the depth of penetration 
and degree of attack of the glass upon the material of 
the crucible will 1)6 determined. In addition, the trans¬ 
verse strength of the mixture, both in the dried and in 
the fired state, as well as the shrinkage, will be 
measured. 
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Changes in Exports and Imports of Chemicals 

Material increases were shown in both exports and 
imports of chemicals in June, 1920, as compared with 
June of last year. This is shown by the latest returns 
to the Bureau of Foreign and Domestic Commerce. 
During June, 1920, imports of duty-free chemicals 
totaled $12,160,789 and dutiable chemicals totaled 
$6,100,996. This compares with $2,940,273 and $5,356,- 
904 respectively for June, 1919. The chemicals exported 
in June, 1920, were valued at $15,649,^08. This com¬ 
pares with $12,266,274 in June, 1919. 

The imports of coal-tar products in June, 1920, totaled 
$658,225 in value, as compared with $341,322 in June, 
1919. 

The total jmms imported in June, 1920, amounted to 
14,144,032 lb., valued at $5,217,950. This compares with 
imports of 4,605,105 lb., valued at $1,460,760, in June, 
1919. 

Acids exported in Juno, 1920, were valued at $565,347, 
as compared with exports valued at $561,242 in June, 
1919. Exports of dyes and dyestuffs totaled $3,851,180 
in June, 1920, as compared with $1,392,346 in June of 
last year. Exports of sodas in June, 1920, were valued 
at .$2,404,080. The exports of June, 1919, were valued 
at $1,336,299. 

The following tables are intended to show the changes 
ill foreign trjiding, with records of a few chemicals 
which move in lesser volume: 
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I'filciiim carbide . 
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Potash, chlorate . 


.3.407,4.16 
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. 688,041 

. 

986.393 
87,420 
262,443 
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Consideration of Others Will Help Coal Shortage 

Alarm over the coal shortage, especially in the West¬ 
ern fields, has developed to a point of economic hysteria 
which is not justified by the facts as investigated 
through the coal committee of the Chicago Association 
of Commerce. Harry A. Wheeler, ex-president of the 
U. S. Chamber of Commerce and chairman of this com¬ 
mittee, made an extended report of the findings re¬ 
cently in which he states that the transportation fac¬ 
tor is largely responsible for the present shortage and 
offers the following seven remedies for getting the sup¬ 
ply back to a normal basis: 

1. Frankly recognize the situation as serious, but 
one that can be met. Do not get into a hysteria of 
bidding for coal, thus giving the speculator an oppor¬ 
tunity. 

2. Comply with every regulation and help the rail¬ 
roads to get the greatest amount of work out of their 
equipment. 

3. Demurrage charges should be graded so that the 
penalty for retaining possession of equipment for 
longer than free time will become an expensive and 
unprofitable operation. 

4. Annul the proposition to average the time of 
cars in possession of the shipper or consignee. This 
rule invites speculation and carelessness in the use of 
transportation. The Interstate Commerce Commission 
and railroads should abandon it during this emergency 
period. 


5. Watchfulness over -the rule of the commission 
which permits the railroads to consign cars to carry 
coal for their own needs. Railroads must be generous 
in sharing the equipment with the public. 

6. Consumer should take what coal he can get and 
not wait for products of more distant fields. 

7. Conservation. It is estimated that Chicago mar¬ 
ket may alone save 70,000 cars by Inarch 31. Save 
coal, save transportation—these arc most important. 

Mr. Wheeler's analysis shows that common sense and 
thoughtfulness for the welfare of the other fellow are 
just as necessary during this reconstruction and read¬ 
justment period as it was during the war. Then the 
majority of men were actuated by unselfish patriotism, 
now all must work to rebuild business relations. The 
motive for consideration of general business interests, 
while not so strong, shows promise of development to 
a degree far beyond the exportations of the prc-»var 
period. 

The Reorganization of Nela Research Laboratories 

Ncia Research Laboratory was organized in 1908, 
under the directorship of Dr. Edward P. Hyde, as the 
Physical Laboratory of the National Electric Lamp As¬ 
sociation. The name was changed to Nela Research 
Laboratory in 1913, when the National Electric Lamp 
Association hecaino the National Lamp Works of the 
General Electric ("o. For some years the laboratory was 
devoted exclusively to the development of those sciences 
on which the art of lighting has its foundation, but in 
1914 its lunctiftns were extended by the addition of a 
small section of applied science, which had an immediate 
practical objective. 

The section of applied science is now being largely 
extended as a separate laboratory of applied science 
under the immediate direction of M. Luckiesh, who 
becomes director of applied science, and a new building 
is being constructed to house this branch of the work, 
which will be carried forward with a staff of several 
physicists, .an engineer, an architect and a designer, 
together with the necessary technical and clerical 
assistants. 

Ur. Ernest Fox Nichols, formerly president of Dart¬ 
mouth College and more recently yirofessor of physics 
at Yale University, has accepteil an invitation to assume 
the immediate direction of the laboratory of pure 
science, under the title of director of pure science. The 
work of this laboratory, wdiich will be continued in the 
present building, will be somewhat further extended 
under the new organization 

The laboratory of pun^ science and laboratory of 
applied science will together constitute the Nela Re¬ 
search Laboratories, and will he co-ordinated under the 
general direction of Dr. Hyde, who becomes director of 
research. 

Priority Transportation on Water-Refining 
Chemicals 

('Omplying with a request of the Public Health Serv¬ 
ice, the American Railroad Association has issued a 
circular to all carriers asking that all chemicals used 
for water purification and the raw materials from 
which they are* to be made be handled as expeditiously 
as possible. The circular covers the following material 
when consigned to municipal authorities or intended for 
the purification of public water supply: aluminum sul¬ 
phate, bauxite, chlorine, calcium hypochlorite, soda ash, 
copperas, lime and empty cylinders for chlorine 
. shipment. 
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The Relation of Composition to the Softening 
Point of Enamels 

A knowledge of the effect of variation of composition 
of enamels on their softening points is of considerable 
technical importance in the enameled metal industry. 
While a few of those relations are understood in a 
general way, the results of a systematic investigation of 
the subject have never been published. The Bureau of 
Standards has undertaken a study of these relations and 
up to the present time seventy-four enamels, the com¬ 
positions of which have been systematically varied, have 
been studied and their softening points determined. 

From the data obtained so far it may be stated that 
the effect of various constituents on the softening point 
is not in accord with the chemical similarity of these 
constituents. For instance, certain basic oxides act as 
refractories in enamels, while others act as fluxes. The 
same is true for the so-calicci intermediate oxides and 
the acid oxides. In a given chemical group of oxides 
the fluxing effect is not in proportion to the molecular 
weight, and on the other hand equal percentage amounts 
of the various oxides do not have the same fluxing 
effect. The action of each oxide and mineral used in 
compounding enamels seems to be characteristic of that 
particular mineral or oxide and cannot be calculated 
by any system of a vriori reasoning. It must be de¬ 
termined experimentally. 

Hearings on Water-Power Regulations 

Sections of the regulations which will be used in con¬ 
nection with the administration of the water-power act 
are being drafted and made the subject of hearings be¬ 
fore oflicials of the Federal Power (Commission. The 
regulations pertaining to form of application were the 
subject of criticism and discussion at a hearing on 
Aug. 12. On the following day representatives of banks 
and bond houses listened to the reading of the draft of 
,the regulations pertaining to the financial aspects of 
the law. It is the policy of the commission to submit 
all regulations to those interested before promulgating 
them, with the idea of embodying such suggestions and 
criticisms as may be made. 

Those interested in the Great Falls on the Potomac 
water-power project have been invited to attend a hear¬ 
ing before the Power Commission on Aug. 24. Each of 
the railroads entering Washington has been asked to 
send a representative to the hearing. The representa¬ 
tives of all large consumers of power in Washington 
and in the Great Falls area will be in attendance. 

September Meeting of the International Bureau 
of Weights and Measures 

The International Bureau of Weights and Measures 
will meet in Paris during September of this year. S. W. 
Stratton, director of the Bureau of Standards, has 
recently sailed to attend these sessions as the official 
representative of the United States. 

There is in contemplation a considerable increase in 
the functions of the International Bureau to include 
other standards than those of simple weights and 
measures. This idea of extension of activity has been 
approved by representatives of the American Physical 
Society, the National Academy of Science and the 
National Research Council. It is expected that if tHe 
plan is adopted the International Bureau of Weights 
and Measures will have custody of numerous other types 
of standards and will eventually undertake the study of 


physical values and promulgation of constants basea 
upon the best available information. Such constants 
would doubtless be adopted by most of the interested 
countries in the form of an international convention 
with respect to units and standards. 


Electrical Smelting Steel Plant Established 
in Sao Paulo 

The cstablishnnPent in Ribeirao Preto of the Cia. Elec- 
trica Metalurgica Brazileira, whose object is the opera¬ 
tion of a large electrical smelting plant, marks a new 
epoch in the industrial development of the State of Sao 
Paulo. Assistant Trade Commissioner Connell reports 
that the above-named company, in conjunction with the 
Empreza Forca Luz de Ribeirao Preto, which is to 
furnish the power, made final arrangements on May 18 
for the erection of the plant at Ribeirao Preto, and 
work will be started as soon as the American con¬ 
tractors who are to construct the mill can get their 
engineers on the ground. The capacity of the mill will 
be sixty tons of steel daily, but it is believed that the 
plant will turn out only a^ut half that amount during 
the early months of its operation. The ore is to bp 
mined in the southern part of the State of Minas Geraes 
and will be hauled seventy-five miles to the mill at 
Ribeirao Preto, which enjoys easy rail access to the 
port of Santos, whence ultimate distribution of the 
finished product will be made. It is interesting to note 
that the inauguration of this company in Brazil marks 
the beginning in South America of the use of electricity 
for smelting purposes. 

Ceramic Day at the Chemical Exposition 

The committee on co-operation of the American 
Ceramic Society, II. Schmidt, chairman, is planning to 
have a Oramic Day at the Exposition of Chemical 
Industries Friday, Sept. 24. The custom of having a 
special day set aside for the members of the Society 
during which papers are presented is a welcome one, 
as is indicated by the considerable attendance during 
the Exposition in Chicago last fall. 

Personal 

■ - -Li 

Melvin H. Coulston has been appointed First Assist¬ 
ant Commissioner of Patents. Mr. Coulston has been a 
member of the Patent Office staff for more than eighteen 
years. 

C. O. Dicken, head of the chemical laboratory of the 
E. J. Brock & Sons Candy Co., delivered a talk before the 
Chicago Chemists’ Club recently on ^'Chocolate Refining 
for Candy.” 

Dr. Gustav Egloff of Chicago has been in New York 
for several days. 

Dr. Ralph H. McKee recently left for Europe, where he 
has been called in consultation. 

W. T. ScHALLER, after an extended period in private 
employ, has returned to the position of mineralogioal 
chemist with the United States (Geological Survey which he 
formerly occupied. 

George Slocum, who for the past five years has been 
with the United States Rubber Co., in Java and Sumatra 
rubber plantation work, spoke before the Chemists’ Club 
at Chicago recently on “Java and Its Rubber Plantations.” 

George Otis Smith now has the distinction of having 
served longer as the director of the U. S. Geological Survey 
than any of his predecessors. He will have completed his 
fourteenth consecutive year as head of the bureau next 
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May. The opinion is very generally held that the long 
tenure of oflloe on the part of the directors of the Survey has 
been an important factor in the bureau's effectiveness. 
Clarence King, the first director of the Survey, accepted 
the position forty years ago only to organize the bureau 
and served but one year. The remaining thirty-nine years 
have been divided practically equally among J. W. Powell, 
C. D. Walcott and Dr. Smith. 

F. H. Tucker has resigned as associate chemist of the* 
Bureau of Standards to take a research {Position in the New 
York Laboratories of the Chile Exploration Co. Mr. Tucker 
has already begun work in his new position. 

R. G. Waltenbebg, who for a number of years has been 
a physicist on the staff at the Bureau of Standards, has 
been appointed an industrial fellow of the International 
Nickel Co. to continue research work at the Bureau of 
Standards on properties of nickel and monel metal. This 
is one of a number of fellowships recently established at 
the bureau for co-operative investigation in special in¬ 
dustrial lines. 

Robert F. Whitehead has been appointed Commissioner 
of Patents, succeeding James T. Newton, who rcsigpied 
recently. 

Dr. L. F. WlllTMER, who has been an associate chemist 
at the Bureau of Standards for a number of years, has 
rcently accepted appointment as associate professor in the 
department of chemistry of Lafayette College, Easton, Pa. 
He will have charge of metallurgy and certain inorganic 
courses in this department from the beginning of the next 
college year. 



Book Reviews 


PRACTICAL CHEMISTRY. By N. //. Black and Janies 
B. Conant, 474 pp. 251 illustrations. New York: 
MacMillan Co. 

The number of elementary introductory books on chem¬ 
istry is very large and growing still larger, just as is the 
subject itself. The authors of “Practical Chemistry” are 
to be congratulated in having written a book that will give 
the beginner not only a grasp of the fundamental facts 
of the science but also some notion of the part played by 
chemistry in industrial life. The illustrations are excellent 
and should make it easy for the student to get quick and 
lasting impressions. While the text^ has been primarily 
prepared for class work, there is no doubt that it is suit¬ 
able for general reading. Copies of it should be in every 
plant library so that all employees who desire a good start 
in chemical reading will have it available. 

Wallace Savage. 



Qmcnt Market Reports 


The Iron and Steel Market 

Pittsburgh, August IS, 1920. 

For a month in which the steel market was reported as 
dull as it was last month the July unfilled tonnage state¬ 
ment of the Steel Corporation was very favorable, as the 
unfilled obligations increased by 139,651 tons during the 
month, this being 100,000 tons more than the 38,351-ton 
increase of June, and as shipments probably increased 
50,000 or 100,000 tons from June to July the bookings 
appear to have increased by 150,000 or 200,000 tons. Yet 
July was one of the two proverbially dull midsummer 
months and June, being the end month of a quarter, should 
have witnessed ^e booking of a considerable tonnage of 
routine business which is simply entered up quarter by 
quarter. 

It is understood that the Steel Corporation subsidiaries 
have not been soliciting any business, but are simply accept¬ 


ing such part of the business offered them as is to their 
liking. On account of the disparity in quoted prices by the 
Steel Corporation afid the independents the corporation 
must hold its facilities for its regular trade. As to the 
independents, it is said that they are nqt soliciting business 
either. Some of them are sold up only a short distance 
ahead, but to solicit business would be to provoke a question 
as to why the quotations remain abo^ those of the Steel 
Corporation, if additional orders are desired. 

As an offset to the 11,118,468 tons of unfilled obligations 
which the Steel Corporation reports at the end of July 
there is the considerable tonnage that has been produced 
but not shipped, but this amounts to only about a month's 
output? At 90 per cent of rated capacity, 62.500 tons per 
working day, the output in nine months would be approxi¬ 
mately equal to the unfilled obligations reported, so that it 
may be taken that the corporation is booked up approxi¬ 
mately to April 1, 1921, as an average date. 

Steel Production Opp 

The rate of steel ingot output declined about 6 per cent 
from June to July, the July rate being about 39,900,000 
gross tons per annum. The computation is based upon the 
monthly report of the American Iron and Steel Institute, 
showing the output of thirty companies which made 84.03 
per cent of the total output of 1918, these companies report¬ 
ing 2,980,690 tons for June and 2,802,818 tons for July. 
The rate of production of pig iron by steel works furnaces 
decreased about 2.2 per cent from June to July, the rate of 
steel ingot production decreasing about 6 per cent, as noted 
above. However, there is the disturbing element that Inde¬ 
pendence Day was a steel-mill holiday but not a blast¬ 
furnace holiday, and such facts are taken into account in 
the computatiqns used for this report of production rates. 
The result is that while the thirty companies produced 
178,000 tons less of steel ingots in the month of July than 
in the month of June the steel interests in general produced 
about 20,000 tuns more pig iron in the latter month. 
Accordingly it would appear that they accumulated some 
pig iron, this being quite natural seeing that they accumu¬ 
lated large tonnages of semi-finished steel, production of 
finished steel being restricted by car shortage and large 
stocks already accumulated. The circumstance is interest¬ 
ing in view of the fact that merchant pig iron is scarce 
and furnacemen show a disposition to advance their prices. 

In the past few days the Carnegie Steel Co., after a 
long interval, has been in the market for heavy melting 
steel scrap and has bought a total variously estimated at 
20,000 or 30,000 tons, some of the purchases being at |29, 
when ten days ago the market was quotable at barely over 
$27 to consumers. It is normal, however, for the buyer of 
a large tonnage to pay more than the quoted price, for the 
dealers are buying odd lots every day and selling large 
lots only occasionally. Usually scrap purcha.ses by the 
Carnegie Steel Co. are taken as indicating that the steel 
market has a particularly favorable prospect, but in this 
case the purchases may have been occasioned by the com¬ 
pany having left so much of its steel lately in semi-finished 
form, whereby the production of works scrap has been tem¬ 
porarily curtailed. 

Pig Iron Advancing 

For several months there has been a waiting attitude in 
the pig iron market, the question being whether buyers or 
.sellers would act first. The scarcity of prompt iron has 
caused some buyers to seek iron at whatever price has to 
be paid and the furnaces are showing a strong disposition 
to advance prices. Basic recently sold at $46.60, valley, 
in important tran.snctions, an advance over the previously 
quoted market of 50c. Bessemer remains quotable at $47, 
valley, and foundry at $46, valley, but some furnaces are 
holding out for much higher prices and it is a question 
whether additional purchases of any of the three grades 
could be made at the prices here named. Whether an 
advance in the market predicated upon an insistent demand 
for early deliveries can be molded into a general buying 
movement for extended deliveries remains to be seen, but 
at the moment it looks as if the furnaces had the upper 
hand. An advancing pig iron market is somewhat anorna- 
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lous, aceinj? that steel prices show more likelihood of declin- 
in|jr» by the independents dropping to the Steel Corporation 
level, yet pig iron prices are already too high in relation 
to steed prices. 

.Transwirtation 

• • 

If anything there is more complaint in the? trade regard¬ 
ing transportation ctUnditioiis than a week or two ago, yet 
there is no doubt that on the whole shipments of pig iron 
ami steel products have been increasing for a fortnight, if 
not for a longer period. The shippers had hoped that 
transportation conditions would be entirely righted by this 
time, which accounts for their dissatisfaction now. Ship¬ 
ments of pig iron are probably equal to production, but 
steel still seems to be accumulating, though at a low rate. 

Steel Interests in the Pittsburgh, valley and Cleveland 
districts have discovered that a large nurnher of gondola 
cars owned by railroads endeavoring to serve them are 
beyond the Mississippi River and are making representa¬ 
tions to the Interstate Commerce Commission looking to the 
issuance of an order that these ears he returned to owner 
roads, just as box cars owned by Western road.s were 
ordered west some time ago in order to m«ive grain. Car 
supplies in the Connellsville coke region have been dis¬ 
tinctly belter last week, and this owing to cars moving 
•somewhat less slowly. It is remarkable that phacements 
have been as good as they have been, in view of the very 
slow movement. Various furnace interests have related 
their <*xperierii*e of having to have en route more than 
double as mueh coke as normally in order that daily 
receipts may he up to requirements, which of course means 
that the cars involved are moving at less than half normal 
speed. 

Iiake Superior iiori o»*e .shipments down the lakes in July 
.nmounted to tons, a trifle more lhan in July, 

1010, and a trifle less than in July, 1018, which held the 
record for a .luly. The season total to Aug. 1 is 26,079,111 
tons. Taking the three preceding years as a criterion, using 
the rate of pig iron production shown each July as the 
basis of ivquireinonts to the opening of navigation the lol- 
lowing year, the shipments this year to Aug. 1 fall 3.8 per 
cent of the indicated tonnage, hut that is practically nothing 
In view of the millions of tons of ore regularly carried at 
fyrnaces and on liuke Krie docks. Shipments from Lake 
Erie docks have been a trifle below their normal relations 
to the vessel movement. 

Several purchase.*; of sheet bars, for conversion into 
sheets, have just been made at $70. At least four mills 
sold at this price, and two or three others would recognize 
the price. A trifle over a fortnight ago sheet bars brought 
$76, also for conversion. 

The Chemical and Allied Industrial Markets 

iVee- ) ork\ Antjust 7.7, 1920. 

The slight activity evhihitcd in the chemical market 
during the last week has been confiruMl almost entirely to 
actual requirements. S|)rt supplies on some of the items 
are increasing and as a result there has been an easing up 
of the firm tone that ha.s been noticeable for some time 
previously; forwnltlrhydv is among the foremost ;»nd spot 
sales are being made as low as 4Sc. per lb., with the ?>ossi- 
bility of still further dn»p due to the improved almhol 
situation. However, former quotation of $5.50 per gal. for 
the ethyl grade still holds. Despite the increased cost of 
pmduetion manufacturers are finding it impossible to raise 
their prices with resale material being offered below the 
present market. This is the case in miljdnirir nrid^ 60 deg., 
which can he obtained as low as $12 per ton, and as a result 
producers are awaiting the fall buying, which it is hoped 
will be very heavy. The increased arrivals of hatdnm 
chloride frnm abroad have belli this item down and it can 
be obtained in fairly large quantities at $150 per ton, 
although there is not enough material on hand yet to meet 
the normal demand. Due to weak inquiry both caitfttic soda 
and potash fell off during the week and the former is now 
quoted at 27@)28e. per lb., while the latter is being held 
at $6@$6.50 per ewt. in resale lots. 


Coal-Tar Products 


There is very little to report in this market during the 
week, as business has been very dull. The closing of a 
number of textile plants has cut off the only source of 
demand that has kept this market moving and a return to 
normal activity is not looked for before the fall. Some 
idea of the rise in naphthalene can be gained from the 
following table: 


_ Crushed 

.May. 101 ft.J0.06-$0.08 

M;iri»i. 1920 . 4 .06—.08 

Aluil. 1920 .08—.09 

M:«y. 1920 .15 

Jiirii*. 1920 .15 

.July, 1920 . 

Aueu.st, 1920 . 


Flake 
$0,07-$0 .08 
.07—.08 
.07—.08 
.15 

.15.i—.17 
.19 

.18 -.20 


Balls 
$0.10jk-$0.11 
.lOi - 
. 081 - 
.15 
.16—.18 
.19 

.19—.21 


.lit 

.111 

.101 


The sudden rise in April wa.s caused by a combination of 
circumstances; first, scarcity of the crude material, second, 
the dropping out of the market of one of the largest 
producers when a fire partly dismantled the plant. 
Although it is nominally quoted at 19@21c. today in small 
resale lots, deliveries on contracts, written in the early part 
of the year, are .still being made at 6^8c. crushed, 7@8c. 
flake and 8j(q)10uC. per lb. for balls. 


Navai. Stores and Ki/)tation Oils 


Heavy buying inquiry from England and South America 
is putting this market buck on the road to normal prices. 
Advances have been made in all grades of rosin, and 
although there is very little material available in the local 
market Savannah has been active during the week, espec¬ 
ially in the last few days. Turpentine has been quiet during 
the week, with very few inquiries, the former quotation of 
$1.70 still holding firm, with Savannah quoting $l.rj6 per 
gal. The flotation oils are somewhat weaker than last 
week, pine oil, steam dist., sp.gr. 0.930-0.940, being listed 
at $3.15, against $2.30 per gal. of previous report. Crude 
turpentine, sp.gr. 0.900-0.970, is down to $1.75 from $2 
per gal. 

VEr.ETABr.R Oils 

Conditions remain unchanged with low prices still pre¬ 
vailing and a tendency to still lower levels is noticeable. 
Soya bean oil. tank cars, f.o.b. Pacific Coast, sold as low as. 
9Ac. per lb. for spot material, with very few buyers avail¬ 
able. Practically the same condition exists in peanut oil, 
concessions being made on spot material and nobody willing 
to take these offerings. All grade.s of coconut oil are down. 
Ceylon being listed at 171 18c., against 18|019c. of last 

week, while Cochin grade fell from lG(g)in|c. to 15(^16c. 
per lb. 

The Baltimore Market 

Baltimore, Md, Auyust 12, 1920. 

Since last Report, the outstanding feature in the fer¬ 
tilizer business has been the heavy export demand and 
final consummation of order for about 25,000 tons acid phos¬ 
phate, which has had a tendency to materially stren^hen 
the market. 

During the past week the oar supply has been somewhat 
better, and the fertilizer manufacturers are now bending 
every effort toward getting off their shipments of complete 
fertilizer for the fall season, but there is still a shortage 
of labor which is handicapping the trade in general in this 
section. 

Prime cottonseed meal for September-December ship¬ 
ment has further eased off, and is now obtainable as low 
as $7.75 per unit of ammonia, delivered Baltimore, no 
charge for phosphoric acid, potash or bags. Of course this 
price is based on the present rates of freight, and the 
increase which will become effective this month is to be for 
buyers' account. The manufacturers, however, feel that 
after increased rates go into effect, which will be corre¬ 
spondingly reflected in the delivered price per unit of 
ammonia, sellers of cottonseed meal will still further reduce 
their f.o.b. quotations, and are therefore holding off in 
their purchases awaiting further developments. 


Acid Phosphate 

Practically all the important sellers of this material 
are now sold up, and the large export order has aboi^t: 
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cleaned up all the summer surplus. It is reported that 
26,000 tons was sold for shipment abroad at $19 per 
ton, in bulk, basis 16 per cent delivered to vessel at 
producer’s works, Baltimore, for goods testing 16 to 18 
per cent, pro rata charge for excess over 16 per cent. 
August-Septembcr shipments arc practically unobtainable, 
and October-December is nominally quoted at $19@$20 per 
ton, in bulk, basis 16 per cent, pro rata charge for excess. 
The lower figure is for shijiment by water, while the out¬ 
side price is for car shipments, with sellers hesitating to 
take on any impQ|{^nt business on Account of the car 
situation, and suc^^ders as are booked for shipment in 
this manner arc ABject to car supply permitting. Both 
phosphate rock an4i$|nlphuric acid are in short supply, with 
only occasional offings on the market, which arc eagerly 
taken up at marl^ prices. Every indication points not 
only to the mark^ being maintained, but ruling higher 
later on when it ^Sfil be more a question of securing the 
goods than of pricS. 

Tankage 

While there has been an easing up in the Western 
market, which is now nominally $7.60 and lOe., f.o.b. 
Chicago, this price with freight added figures consider¬ 
ably higher than buyers have to pay Eastern packers, 
and foreign ammoniates are again corning into favor, as 
these are obtainable on a lower basis than packing house 
byproducts. Foreign nitrogenous material testing about 
8 to 9 per cent ammonia and guaranteed SO per cent avail¬ 
ability is obtainable at $7.50 per unit, delivered Baltimore, 
but as only a limited tonnage of this class of material is 
required by the fertilizer manufacturers for their fall 
mixtures, more interest is shown in later deliveries than 
for August-September arrivals. 

Nitrate of Soda 

There has been a further recession in the market on 
this article, due to the lower rate of sterling exchange. 
August-September deliveries are now obtainable at $3.65@ 
$3.70, October-December $.*{.80@$3.90, and January-April 
$3.95@$4. 

It is understood that the easiness of the market is 
attributed to the foreign exchange situation, and if there 
should be an upward turn, there will doubtless be a cor¬ 
responding increase in nitrate, as this material is being 
firmly controlled at producing point. 

Potash 

There h.ave been no new developments in this since 
last report, as the fertilizer manufacturers are all hold¬ 
ing off in their purchases in anticipation of their being 
able to secure their supplies for the coming spring season 
at materially lovJbr prices than now prevail. In the mean¬ 
time, only meager supplies of foreign potash are being 
received, and the.se are being quoted at .somewhat lower than 
the previous market. 

Early deliveries of muriate are now obtainable at 
$2.40@$2.50, kainit at $2@$2.10, and manure salt at 
$ 2 . 10 @$ 2 . 20 . 

Fish Scrap 

The market remains stationary at $7.50 and 10c. for 
dry unground scrap, f.o.b. factories, subject to catch and 
if made. However, on account of financial conditions the 
buying demand has cased up, but producers are comfort¬ 
ably fixed by having contracts which were booked some 
time ago. 

Bone Meal 

While the market on 3 and 50 per cent steamed bone meal 
remains at $54 per ton in buyers’ bags, and little interest 
being shown at this price, every indication points to ‘still 
higher prices ruling on this article, as well as raw bone 
meal, when the increased freight rates go into effect. The 
tonnage available is very limited, and while the present high 
prices have curtailed consumption, the material is not being 
produced in * a large way, and any lots quoted under the 
market are rapidly absorbed. 


General Chemicals 
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1 idii 1', 1 ■ ''iililiiiii il . 


4.30 

4. 45 

4 -id 

4 45 

‘ii'ii ••\ii|i , i«''l ... . 

. . lb 



. \ 

20 

iriili -'ihiliati (I'l>111)1‘I'l.*-) . 

.'V 1 



2 M) 

2 50 

1. 1 'lnl :i' "I.ill', li'ii Inal. 

ii. 

- 


13; 

16 

' .I'.iil iiial'ir'Ii' (fi I'-li') . 

P. 

II 

12 

1) 

17 

1 , 1 ' III niliali, l•rv.•'l.'lIh. 

. r. 

- 


' 0 

1 on 

1 il l.ir-r, . 

1'. 

14 

15 

I)' 

16 

f.itliiniii (“irlimiatr . 

I'. 



1.51 - 


Afn'.’ii*'-inin r'lrln iinti, (I'l'liniral, . 

n 

12' 

1”. 

. 15 - 

16 

^•latPii'.'-iiiin .Milpliiili', iS I* . 

lOOlb 

i 50 

3 9fi 

4 no 

4 5G 

^1llt'nl'^il•ln siilpliati', I’liiiiiiii'ri ini .. 

100 lb. 

- 


3.5 • 

3 f.(l 

Nii'ki'l nalt, rlmilili'. 

. Ib 

. 


14 - 

. 16 

Virlrrl Halt, Hinpli* . . 

. lb. 



. 13 - 

. 14 

''hofii'i'iif■ (»iM* rarbunvl rhlnriili ). 




. -. 


i'hiiHiilinriip. ml. 

Ib. 

50 - 

sV 

60 - 

65' 

f tiii^-pliMniH, Vf IIf)W. 

11). 



. 35 - 

. 17 

PiitnKfliiiir bii'l'romivti*. 

....111. 

.50 - 

.55 

.57 - 

.60 
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Pritnwiiitn bitartraip (cream of Tftrtai)... .lb. $0 

PciliiMthim broiniclr, granular.lb. .. 

cnrbiiiiatc, IJ. S. P.lb. 

PotuMHiuin cnrboriiite. rriide.lb. 


Carlota 
52 -10.56 


Potnmiimi hyilroxide (raiistio potash). 

I'lttanniuni iofliih*.. 

Po!..Mriii.‘n .. 


PotaMHium pruBbiate, yrllow.lb. 

Potawiiiin sulphate (powder^).ton$22S 

Rochelle salts (sec soaiiiiri potas. tartrate). 

•Salarnnioniac (se«' aiiiiiinniiini chloride). 

.SaSscNln (sec sodium carbonate). 

Salt rake .ton . 

Silver cyanide (nominal).os. . 

Silver nitrate (nominal).oa. . 

S<^a nNhJight. 100 lb. . 

Soda ash, denae. 100 lb. . 

Soiliuiii iicrtiiite.lb. 

Sodium birarboiinte.100 lb. 2 

.Sodium bichromate.lb. 

Sodium bisiilphiitr (nitre rake).ton 2 

.Sodium bisulphite Powered. IJ.S.P.lb. 

Sodhirri horrite (liorax). lb. 

Sodium carbonate (sal soda).1001b. 1 

Sofliuni rhlornte.1b. 

.SiMljiirii ryiiiiiilf, 96-98 percent.1b. 

.Sodium (liioride .^.. 1b. 

Sodium hydrrixifle (raiisticsoda).1001b. 

Sodium hypoNiilphIte. lb. . 

.Sofliiim iMfilvbdiite. lb. 2 

Siiiliiiiii nili.'ile .lOOlb. 3 

Soiljuni nitrile.lb. 

.Soiliiiiii |)owiIer<Ml.lb. 

Sofiiuni phiiHpbiite, ililineic . lb. 

Sodhirii pot.M.'-siiiiii I iiti.'ili'tKorlielleHnlth) lb 
.Sofliiirn prie^hintf, \''III lb. 

.Soiiiiiiii-uliciiti, siiliil jiIII (4(1 lieu ).lb. 

.Si>i|iiirii uli«*!ili-,‘i'.liiii'.ii ((»*•'ll-': ). . Ib. 

iSiiiiiiiriiiiil|ih'ili'. i'l \i( :l-iiilii-i V.*-:iIl) rwl. I 
Siidiiiiii -IIIbill i. Ii'.cry .1 :iI, 61) (i2|>ei cent(<'otif| lb. 

iSoiiiiiiii milpliile, (■i\-.f;il.s.Ib. 

.Siriinliiiiii iiili'iti-, piMMleieil .Ib. 

Siil|iliiii f‘lili .1 iilr lei) .Ib. 

.Siilpliiir.ennb- . ton 10 

.Siil|iliiir dioMib', Iii|iiiil. eyliiulers. Ib. 

Sulpliiir (Niilvliineil), Ibiiir.100 lb. .. 

Sulpliiir, roll (briiiii-toiie).100 Ib. . . 

'I'in liii'bloriile (Nhiiinoiih). Ib. 

'I'iii ii\iili' . . . . ^.Ib. .. 

Zirii’ ivirboniite, pireipitnii;.Ib. 

YAuv cbloride, I'niii.Ib. 

/iitw* eviiiiide.Ib, 

/.iiifi|ii.Mt.Ib. 

/,inr oxide, 11. S. P.lb. 

Zinc Niilphiite.lb. 


... .lb. 
... lb. 

Ib 

.16 

.27 

“ .17* 

- 28 

.18- 
.29 - 
3 ^5 - 

.■.■.'.‘lb. ' 

.17 

- .171 

.i9 - 

....Ib. 

.75 

- .80 

.85 - 

....lb. 

.90 

- 1.00 

1.05 

....lb. 

.32 

- .36 

.35 - 

. .ton$225.00 

-240.00 



Less Carlota 
10.57- $0.58 
.70- .73 

.56 - .60 

.26- .28 


40.00 - 50.00 

1.25 -. 

.60- .62 
3.20- 3.50 


. Ib. 

10 - 

.15 

.20 - 

.1001b. 

2.50 - 

2.75 

3.00 -7 

. lb. 

22 - 

.24 

.26 - 

... .ton 

7.00 - 

8.00 

9.00 - 

.... lb. 

.081- 


.10 - 

.... lb. 

.09 - 

.10 

.11 - 

.1001b. 

I . SO ' 

1.80 

1.80 - 

. lb. 

.11 - 

.12 

.121- 

. lb. 

.25 - 

.30 

.32 - 

.... lb. 

.18- 


.19 - 

. 1001b. 

- 


6.25 - 

... lb. 

— 


.03 

.... lb. 

2.50 - 


3.25I-. 

.1001b. 

3.00 - 

3.25 

3.75 - 

. lb. 

16 - 

.18 

.19 - 

. Ib. 

.32 - 

.35 

.35 - 

lb. 

.03J- 

.041 

.044- 

L-lltH) Ib 



.39 - 

. II). 

.23 - 

.27 

.31 - 

.. . Ib. 

.Oli- 

.01! 

.02 - 

Ib. 

02i- 

.03 

.04 - 

ill) ewt. 

1 60 - 

1.70 

1.75 - 

(ci>iii-llb. 

09'. 

10 

. mi- 

.Ib. 

.04 - 

0.4} 

.(14'.- 

_111. 

. 15 - 

I8i 

. 19- 

. ... Ib. 

.08 - 

09 

. 10 - 

.. . tfiii 

16.00 -20.00 

,,. 

... 11). 

.09 -. 


.10 - 


Pora-nitro-toluol...lb. 

Paraphenylenodiamine.lb. 

Paratoliiidine.lb. 

Phthalic anhydride.lb. 

Phenol. 1J. S. P., drums (dest.), (240 lb.).Ib. 

Pyridin.jml. 

Resorcin, technical.Ib. 

Resorcin, pure.lb. 

{^licylic arid. tech., in bbls. (110 lb.).lb. 

Salicylic acid. U. S. P.lb. 

Balol. lb. 

Solvent naphtha, water-white, in drums, 100 gal., gal. 
Solvent naphtha,.rrudc, heavy, in druma, 100 gal. gal. 

Srilphanilic acid, crude. lb. 

Toluidine. lb. 

Toluidine, mixed..'. lb. 

Toluol, in tank cars.. . *•!. 

Toluol, in druma. snL 

Xylidine, druma. 100 gal. lb. 

Xylol, pure, in drums. gal. 

Xylol, pure, in tank cars. gal. 

Xylol, coinmerrial, in drums, 100 gal. gal. 

Xylol, commercial, in tank oars. gab 


.. lb. 

.90 — 

1.00 

gal. 

.331 - 

.35» 

le*- 

.23 — 

.26 

.32 — 

.35 

lb. 

1.70 — 

2.50 

lb. 

.45 — 

.55 

gal. 

.35 — 


R." 

.38* — 
.50 — 

:S‘ 

gal. 

.47* — 

.50* 

gal. 

.45 — 


gal. 

.32* — 

.354 

gal* 

.30 — 



Waxes 

Prices based on original parkages in large quantity 

IWawax, refined, dark. Ib. $1 

Dueswax, relined, light. lb. 


16- .18# 
13- .131 

45- .49 

II- .12 
17- .25 
031- .03J 


.10 - .12 
3.80- 4.15 
3.40- 1.90 

.45 - .46 

.55- .65 

.19- .20 

.131- .17 

. 50 - . (lO 

.12- .11 


Coal-Tar Products 

NOTR—The following prices are fur urigiiuil packages in large ciiinntities 

Alpha iiHplitliiil, crude . Ib. $1 40 $ 

Alpha iiaphtlull, reliiied. Ib. I (>0 

Alpha iia{ihlliylaiiiiiie . Ib. .51 

.\iyline ml, tlruiiis extra. lb. .11 - 

A inline .siillH.Ib. .40 -- 

.Xntbr.'iriiie, 8(H^r ill riruins (100 lb.). Ib. .90 — 

nenr.ildeh.vde(ff.o.). Ib. 2.00 — : 


Benxoic acid, il S P.. 

Heiisoale iif himIh, IT S I*. 

Rensiil, pure, aiiter-ubite, in drums (100 lb.)., 

Rensiil, W’r, ill ilniiiiH (11)0 Ib ) . 

nnixvl eblorjile, 95-977i, ri'iiiicd. 

liMixyl chlnride, terli.. 


Meta nnplitliyl.'iiiiiiic, Hiililiined.In. 

(’resol, I'. P., in dniiiiH 1100 Ib ).Ib. 

Orihri-crrsol, in ibiiiiiH (100 Ib ) .Ib. 

OcMylic acirl, 97 -W;,, .straw rnlur, in drums.giil. 

(^reH.vIic acid, 95 - 97 * <lai K, in druiiiH. giil. 

rresylic uchl, 50%, first quality, diuins. lUil. 

I )icb 1 orlM‘iiBol.lb. 

I Metbylnniliiie. lb. 

Diinethylaniline.lb. 

Dinitr'ibensfil . Ib. 

ninitrnchirbenxiil. 1 i>. 

Dinilrmmphthulinc. Ib. 

Diiiitrciphenol.Ib. 

l>iiiitr'it«>luMl.Ib. 

Dip nil, 25 *'r, tar iiridH, car lots, in drums. gal. 

Diphenylnniiiie (noiniiiul). lb. 

H-acirf (nominal).lb. 

M et iiplieiiyleiiei I lain iiie. Ib. 

MonuclilorlN'iixiil. .lb. 

MnniN'tliyliiiiibnc. lb. 

Naphthaline eriiHlied, in bills. (250 lb.). Ib. 

Xaphthalino, (lake. lb. 

Naphthaline, halls. Ib. 

Niiphtliirmlc acid, crude. lb. 

Nitrobenaol. lb. 

Nitru-naphthuline. lb. 

Nitro-toluol. Ib. 

Ortho-aiiiiduphenol. lb. 

Ortho-diohlor-bencol. lb. 

Ortho-nitro-phcnol.lb. 

Ortho-nitro-toluol.lb. 

Ortho-toluldine....lb. 

Para-amidophenoj, base. lb. 

Para-amidophenol, IICl.lb. 

Paro-dichlnr-bensol. |b. 

Paranltraniline. lb. 


... 111. 

$1 40 

.... Ib. 

1 60 

... Ib. 

.51 

.... Ib. 

.11 

.... lb. 

.40 

.... Ib. 

.90 

.... Ib. 

2.00 

.... Ih. 

1.35 

.... Ib. 

1.15 

.... Ib. 

.90 

.... Ib. 

.80 

_gul. 

.35 


.33 

.15 

.... Ib. 

.25 

.... III. 

3.50 

.... Ib. 


.... Ib. 

”85 

.... Ih. 

2.25 

.. .. Ib. 

.18 

.... Ib. 

.2) 


lb. 

1 15 

r_ 

1.45 

Ib. 

.10 

. )/ 

ll>. 

.12 

— 

.35 

Ib. 

.45 

- - 

.55 

Ib. 

.40 

- 

.45 

Ih. 

.35 

— 

.40 

gal. 

.18 

— 

.40 

Ib. 

.80 

— 

.85 

lb. 

2 00 


2.25 

Ib. 

1.25 

— 

1.30 

Ib. 

.18 

— 

.20 

lb. 

2.00 

— 

2.40 

Ih. 




lb. 

.... 


‘*.19 

Ib. 



.19 

lb. 

”75 

— 

.85 

lb. 

.14 

— 

,19 

Ih. 

.40 

— 

.50 

Ib. 

.18 

— 

.25 

Ih. 

3.25 

— 

4.25 

lb. 

.15 

— 

.20 

lb. 

.80 


1.25 

lb. 

.25 


.40 

Ib. 

.35 

— 

.40 

lb. 

2.50 

— 

3.00 

Ib. 

2.50 

— 

3.00 

Ih. 

.08 


.12 

lb. 

1.35 

— 

1.40 


C'ariiaulm, No. 2, regular (iKiniiniil) 


Japan. 

Montaii, crude.. 


. Ib. 

$0.36 


$0.39 

. lb. 

.37 


.38 

. lb. 

.63 


.68 

. lb. 

.90 


.95 

. lb. 

.55 

— 

.60 

Ib. 

.35 

— 

.36 

lb. 

.17 

— 

.18 

(b. 

0 

.35 

— 

.16 

. lb. 

.09 

- 

.09' 

.. 11) 

.09} 

. 

. 10’ 

. ll>. 

■ 11} 


.12 

. lb. 

.12} 



. 111. 

.14} 

— 

^15} 

. ll>. 

.161 

— 

. 17 

. Ib. 

.171 

— 

.18} 

Ib. 

.24 

— 

.25 

lb. 

.25 


.26 

lb. 

.27 

— 

.28 


m.p. lb. .09 - .09' 

Parallinc wuxes, crude, scale 124-126 iii.p. Ili .09} - .10’ 

ParaOiiie waxes, reliiicil. IIH-120 III p. Ib. .11} .12 

rar.'iOiiie w’:lxe.‘^, reli’ied, 125 in p lb. . 12} - 

Paralliiic waxen, reimed, DM'llOinp. lb. .14} — .15} 

I’aralliiie wum'S, relined, I4t-M5iiip. lb. .161 — .17 

I’aratjine waxes, refined, I >5-137 m.p. Ib. .I7\ — .181 

Stearie aeid, silifle prehceil. Ib. .24 — .25 

Stearie aeid, double pleased. lb. .25 .26 

Slearie aeul. triple pieM-eil . lb. .27 — .28 

\()TJi—Puralliii.' waxes vn.VM'iiiee. 

Flotation Oils 

All priees are f o b. Newr York, unless otherwise statril, and arc based on 
curhiiid lots. The oils in 50-gal. iibls., grtiss weight, 5iM) lb. 

Tine till,Hieaiii ilist ,sp gr.,0.9)0-0 940, . giil. $2.15 

Pine nil, pine, dest disL. .gal 1.80 

Pine till itil. lef, sp. gr. 1.025-1.0)5 _ gal .48 

Pinetar<iil,eriide,.Hp.gr. 1.025-1 Ol^iaiikearsf o ii .lacl\Bonvilli‘,Fla.gaI. ,35 

Pine tar oil.tloiihle lef .sp gr. 0.965-0 'J90 .gid. .85 

Pine tar, ref , lliin, sp gr., I.OHO-l.9nO .gal. .36 

Turpentine, eriide, np. gi , 0 900-0.970 .gal. 1 75 

linrdw’ood nil, f.n b. IMieli., sp. gr , 0.960-0.990.gul. .35 

Pinew’oftd rretwiite, ref. .gal. .52 

Naval Stores 

The fullnwiiig priuc.s arc f.u.b.. New York, fur carload lots. 

Hosiii M-D, bill. 280 Ib. $14 00 -$16 25 

Rosin K-1. 280 1b. 16( 0 -16.75 


Wocxl turpentine, ilest. dint. . 


Rosin oil,Beeoiid run 


28(1 Ib. 

$14 00 

-$16 25 

. 280 lb. 

16 (0 

- 16.75 

. 280 Ib. 

17.00 

- 17 20 

. 280 Ib. 

17 25 

— 17.50 

. 280 lb. 

15 00 

— 

gal. 

1 70 

— 

. gal. 


—. 

gal. 



. 200 lb. 


— 8.50 

. bill. 

14.50 

— 15.00 

. 500 lb. 

15.00 

— 15.50 

gal. 

.72 


. gal. 

.75 


. gal. • 

.92 

—. 


Solvents 

73-76 .leg., steel bbls. (85 lb.). gal. 

70-72 deg , steel bbls. (85 lb.).•.. gal. 

68-70 deg., steel libla. (85 Ib). gul. 

V. M. and P. naphtha, steel bbls. (85 lb.). gal. 

Crude Rubber 

Para—Upriver fine. lb. 10.33 

Upriver runrse. lb. .2lf 

I'privcr caueho ball. Ih. .21 

Plantation—First latex erepe. lb. .30 

Ribbed smoked sheets. Ih. aTOf 

Itrowii cn'^N*, thin, clean. lb. .27 

Amber crcfic No. 1. Ib« .29 

Oib 

VEGETAnLE 

The following pried are f.o.b.. New York for oarload lota. 

Castor oil. No. 3, in bbls. )b. 39.16| — 

Castor oil, A A, in bbls. lb. .19 — 

China wood oil, in bbls. lb. 

Cocoanut oil, Ccylnn grade, in bbls. lb. . IS — 

Cocoanut oil, Ccx'hin grade, in bbls (nominal).. lb. . I6| 


10.33 $0.34 

. 21 *— .22 

.29 — 


Ih. 

.16* — 

.164 

lb. 

• 14* — 

.131 

Ib. 

.lir — 

.11 

Ib. 

.12* — 

.134 

Ib. 

..irf - 

.10* 


Lins^ oil. raw, car lota idomestio). gel. 1.30 — 

Linseed oil, raw, tank ears (domestie). gal. 1.40 — 

Unse^ oil, boilra, car lots (domeslie). gal. I.S6 —* 
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Oliva oilt eommeroial. sal. \ 

Palm. . lb. 

Palm, bright . lb. 

Palm. Niner....■ lb. 

Peanut ou, crude. Unk cara (f.o.b. mill). lb. 

Peanut oil. refined, in bbla. lb. 

Rapeaced oil. refined in bbla. gal. I 

Rapeaeed oil, blown, in bbla. gal. 1 

Soya bean oil (Manehurian). in bbla. N. Y. ^ 

Soya bean oil, tank cara, f.o.b.. Pacific coast.... lb. 

FISH 

Winter preaaed Menhaden. gal. II 

Yellow bleaehed Menhaden. gal. I 

White bleaehed Menhaden. gal. I 

Blown M e nhaden. gal.. 

Miscellaneous Materials 

All f. o. b. New York rnlcNs Otherwiao .stated 

Barytea, ground, white, f.o.b. Kingn Creek, S, C. net ton $2i 

liaryti*B, ground, off color, f.o.b. Kings Crei*k net ton II 

Barytes, crude, 88%((i&94% ba.. Kings Creek ... net ton I 

Barytes, ground, white, f.o.l>. Curicmvillc. Ga. . net tun 2 . 

Barytes, ground, off-color, f.o.b. C'iirtrniville ... net ion l( 

Barytes, crude, 86%(ui94<;{, ba., Curtemvillc. net ton K 

Barytes, floatcil, f.o.b. St. Luiuh iii>t ton 2i 

Barytes, crude, min. 98% ba., Missouri. net ton I 

Blanc fixe, dry. lb. 

Blano fixe, pulp. net ton 61 

Casein. lb. 

Chalk, domestic, extra light. lb. 

< 'halk, domestic, liglit. Ib. 

('hulk, doiriesl ic, heavy. lb. 

('lialk, Kiiglihli, extra Tight. lb. 

Ch:dk. KnKljsii, liglit. Ih. 

Oi.ilk, Kiiglish, clc'n.se. lb. 

Cliliiii ekiy, (Kaolin) erutle, f.o.b. mines, Georgia notion * 
China eltiy (Knoliii) wa.'.lied, f.o b. (leorgiit net ton I 

(‘hill!! el;iv < Kiuilini pinvdiTed. f II b Georgiii net ion M 

China I'lay < Kiifilin) r rinh* f.f> b. Viremiii iMiint'. net loti I 

('hiiia ehiy ( Kaolin) ground, f.o.b \ irgiiiia poiiit.^. net toil 1 ‘ 

CMilli.'t el-iV (l\-io1l|i|. 111 ported, Iiiliip. It,-t ton 2 

(^Miinii el'iv < Kaiilin), iinpoiletl, powdered.. . Iiettun 
Fi*Iils|i!ir. <Tiiih‘, f.o.b. Alarylaiid and North 

f^iroli'ia point.'i ... gross ion 3 

FeliKprir. ••rude, f.o.b Maine . net lt»i» i 

re!ih|i:ir, iri''):iiii|, t o li. M:ii le net to'i 2] 

I'Vkbrier. KiMiiiiil. f o. i. Ntirl h • ':iriiliiia. net ton 11 

KelibpaV, gniuiid, f o.b. N V Slate net ton II 

I ehiipar, i-'ioiiiid, f o b Pidliriioii . net ton 31 

l''iiMer’s earth, graiiii’ar, f.o.b. Ma , .... lie! ton 2! 

1 nUer’s •■arth, powtiered, f.o.b Ma , . net ton II 

I*'lll•■r'H •* III h, iiii|ioiteil. |)owd(ied .net toll 3 

Grarihile (ilnst puli'^h gruth* 30'',) ^hlilanil, .^1a. Ib. 

Griphile blnst faeing gnule 30' ,) N'^liliiiiii. .Ma. lb. 

Gi'atihite, eriieible, 80' ,' earboii Ashhnnd. Ma Ib. 

(iraolnte, eriieitile, 90', cailioii AsliIiiii<J,-Ma.. lb. 

Grapbiti', eriieible, 8S', carbon. lb. 

Graphite, crneilile, 88', cnrbtiti. lb. 

Graphite, cnieillie. 90*, efirluin . fb. 

Pniiiiee stone, imported, lump . lb. 

Piinnee stone. fhinie.stie, lump. lb. 

Pumiee stone, ground ... Ib. 

(Quarts (aeid tower) fist to head, f o.b. Baltimore net. ton 

Quarts taeid tower) ljt« 2 in . f.o.b. Bait in tore... net ton 

Quartz (arid tower) riee, f.o b, Baltimore. . in‘t ton 

Quartz, lump, f.o.b. North Carolina. net ton ! 

Bhellae, orange tine . ... . lii. 

Slieltne, oraiigii superfine. . Ib. 

Shelhie, A. C. garnet. . lb. 

Shellar, T. N. lb. 

So'ipstorie. . . toll 1' 

Tale, paper-milking grades, f.o.b. Veniiont. l'»n II 

Tnie, roofieg grades, f.o.b. Veriiiuiit. ton ’ 

Talc, rublier grades, f.o b. Ve moiit . ton l( 

Tale, powdered, .Southern, f.o b. cars. ton 2' 

Tale, imporliHi. . . . ton 6( 

Tal^, Califurnia Talcum Powder grade .... ton 2i 

Refractories 

Chrome briek, f.o.b. Chester, Pa., carlots. ni*t !•» 


net ton 

$22.00 

—$25.00 

net ton 

18.00 


20.00 

net ton 

8.00 


10 00 

net tun 

23.00 


25 00 

net ion 

16.00 


19.00 

net toil 

12.00 

—. 


net toll 

26.50 


28 00 

net ton 

11.00 

— 

11 25 

Ib. 

.05J 

• 

.06 

net ton 

60.00 

— 

80.00) 

Ib. 

.15 


.18 

Ih. 

.05 


.06 

Ib. 

.04J 


.051 

lb. 

.04 

— 

.05 

lb. 

.05 

— 

.07 

Ih. 

.05 

— 

.06 

lb. 

.04i 


.1)5 

not ton 

9 00 

- - 

12 no 

net ton 

12 00 

- 

15 00 

net ion 

18 00 

- 

22 00 

net ton 

8 0«) 


12.00 

net ton 

15 00 


40 00 

lift ttiii 

2 i no 


35 00 

net tun 

iO OU 

- 

60.00 

gross ion 

7 50 


8 00 

net ((»n 

7 50 


10 00 

tie! lo'i 

21 01) 


23 00 

net tun 

17 (N) 


20 00 

net ton 

17 00 

— 

20.00 

net ton 

30 .00 



liel ton 

25 00 



net ton 

18.00 

- - 


net tun 

35.0(1 


40 nt: 

Ib. 


— - 

.01 

Ib. 


— 

.02 

Ib. 


— 

.05 

lb. 


— 

.10 

lb. 


— 

.08 

lb. 


- 

.09J 

rb. 


- 

.101 

Ib. 

“!04’ 

— 

.50 

lb. 

.00 

— 


Ib. 

.04 

— 

‘'07 

net ton 


- - 

10 00 

net ton 



14 00 

net(on 


- - 

17 00 

net ton 

5.00 

— 

7.50 

lb. 

1 45 


1.50 

lb. 

1 55 

— 


Ih. 

1 05 

- - 

il5 

lb. 

1 20 

— 

1 30 

ton 

15.00 


25.00 

l-ni 

10.00 

- 

20.00 

ton 

9.00 


15 00 

ton 

10 00 

- 

15 00 

ton 

2') 00 

- - 

75 00 

(on 

60.00 

- - 

70 00 

ton 

20 00 

— 

35.00 


Fire elay briek, 1st <piuiity. 9-in. shapes, f.o.b. Pcnnsyl 

vaiiiu, Ohio and Keiitiieky works . 

Fire clay briek, 1st quality, f.ob. St. 1.ouis. 

Fire clay briek, Ist quality, f.o.b. New Jerwy. 

Fire elay briek, 2d quality, 9 in. shapes f.o.b. Peiinsyl 

vniiia; Ohio iitiil Kentucky works . 

Magiieaite briek, 9 in. straights, f.o b. Baltimore .. 
Magnesite briek, 9-iti. sizes and slittpea larger than 9 in. 

Magnesite briek, f.o.b. (’hestiT. 

Siliea briek, 9 in. and 9-iii. sizes, Chieago district. 


Siliea briek, f.o.b. Birminghuni- 

Silica brick, f.o.b. Mt. I'liion, J*u.. 


net (•111 

90- 

100 

net ton 

90- 

95 

1 ^ 

. 1,000 

50- 

55 

1,000 

45- 


. 1.000 

75- 


1,000 

45- 

55 

net tun 

100 

110 

Regular extras 

net ton 

90- 

100 

. 1.000 

55- 


. 1,000 

51- 

■55 

. 1.000 

55- 

60 


Ferro-Alloys 

All f.o.b. Work! 

Ferro-oarboB-titanium, 15-18%, f.o.b. Niagara 

FaUcjN. Y.nc 

Fonb-ehromo, per lb. of Cr. contained, 6-8% 

carbon, carlota. I 

Ferro-chrome, per lb. of Cr. ooDtained, 4-6% 

carbon, rarlots... . 1 

Feiro-manganese, 76-80% Mn, domeslin.gi 

Ferro-manganeoc, 76-80% Mn, Englioh.gr 


SplegeleiBeii, 18-22% Mn... 

Berro-molybdenum. 5&>60% Mo, per lb. of Mo.. 

Ferro-eilioon, 10-15%. 

Fotro-eilioon, 50%. 

FoRo-eilicoD, 75%.. 

Ferro-tiingsten. 70-80%, per lb. of contained W... 
Feno-uranium. 35-50% of U.jper lb. of U oontent 
Ferro-vanodium. 30-40% per Ib. of oontained ¥..« 


lb. 

grosB ton 
grooa tun 
IgroMton 

groMton 

groeeton 

||roesion 

& 


.19 -- 

200.00 — : 
195.00 --: 
75.00 — 
2.25 — 


Ores and Semt-flnished Products 

All f.o.b. Mines, Unless Otherwise Stated 


Chromo ore, Calif, concentrates, 50^r min_ 

CriOs. 

Chromo ore, 40%, min., 0 |Ob f.o.b. Atlantio 

Seaboard. 

•Coke, foundry, f.o.b. ovens. 

•Coke, furnace, f.o.b. ovens. 

•Coke, petmleiiin, n'fiiierv, .\tliintip Seaboard . 
Fluor spar, lump, f.o.b.Toniieo, New Slexico... 
Fluor spur, staiulnnl, domestir washed gravel 
Keiifiirky and Illinois mines .... 

IlmeiiitP, 52 \ TiG*. per Ib. ore. 

Mangaiu'se Ore, SO*'!) Mn, e i.f. Atlantic seaport 
Manganeeo ore, ehciiiieal (MuOi). 

__ft « • a C. 


Pyrit4M, Sp'inisli, fineh ,e.i.f., Atlantic seaport.. 
Pyrites. Spanish, furnace siisc, c.i.f., Atlantio 

seaport. 

Pyritra, Spanish, run of miiies, ci..f., Atlantic 

seaport. 

Pyrites, domratie, fines. 

Rutile, 95', o Tit);»per lb. ore. 


iiiiitof WO,, N. Y. C' . 

Uraiihmi tVe ((\'iriMitil«-) pi r lb »'f I a Oh 
rraiiinin oxide, 9(>*pei Ib. ooiitaiiieii I » (>h 
Vuiiii'liniii iieiitoxide, 9*)*', 

Vaii.adiiim t »re, per Ib. of V 3 t '.i cinifMined. . . 

Zireoii, WMshed, iron fn-i-. 

*Niiniiii:d 


Non-Ferrous Metals 

New York Miirket.s 

Copper, elect rolytie. 

Aliiiiiinnin, 98 to 99 jii-r ec'it. . 

Antimony, wliolr.-'ali* lul-i, ( hiiie'i' :iii<l .1 qiMiii* •■ 

Nickel, onlinnry I IiiK'ii). .. .. 

Nickel, elertrolylie 

Tin, .'^(niits, i.pi't . . 

Lead, .New Yorl , '■jeit 

Lead, 1'.. St. I.onih, i-iiot .... 

Zinc, spot. New \ iirlv . 

Ziiiu, spot, )'3. St. l.onis . 

OTHKIl Mn’M.-^ 


. unit 

.60 

.65 

. unit 

.77 — 

.85 

. neitoii 

20.00 — 


. net ton 

18.00 — 

26.00 

net ton 

24.00 


netJton 

,1 

17.50 — 


rl 

not ton 

25.00 — 

27.50 

. lb. 

.oil— 

.02 

t unit 

.70 -- 

80 


75.00 -- 

85.00 

.75 — 

.85 

. unit 

42.00 — 


. unit 

.12 — 


. unit 

.161- 


. unit 

.12 — 

.14 

. unit 

.12 — 

.14 

. lb. 
it 

.15 — 


. unit 

7.00 — 


■r 

. unit 

6.00 — 

7.00 

lb. 

2.75 - 

3 00 

lb. 

2.75 - 

3 00 

. 111 . 

12.00 — 

14.00 

. lb. 

1.25 — 


. lb. 

.10 . - 



CentB per Lb. 
19 00 

3) no 

7 SO 
43 00 
45 00 
48 50 

9 25 

8 90 
8 25 

7.90MI8.40 


Silver (< 'c)niiiierei:il |. 

IIZ. 

$0,991 

C'admiuin . 

Ib. 

1.40(r9l.50 

nisiniiili (500 lb. lots). 

. Ib. 

2.70 

Cobalt. 

. . . Ib. 

2 506A3.00 

Magnesium (f.o.b. Niagara 1 n'N) 

.lb. 

1.75 

IMttiiiium. 

. . . 07. 

95(fi)l05 

Iridium . 

.IIZ. 

350 00 

I’ulladiuin. 

. 0 *. 

100.00 

Mercury. 

.75 Ib. 

8H.00('990.00 


I'lNLSHKD MKTAL PRODITfT.S 


Copper slieetn, hut ruhed . . 

('opper bottoms. 

Copper rchls. 

High brass wire and slieets 
High brom rcsls . 

Low brass wire and sheets.. 

Low bra.HH mils . 

Brazed brass tubing 
BrazcKl bronze tubing 
Keamlesa eoiiper tubing 
Boamlcss high brass t ubirig 


WnrelioiiHO IViee 
('cuts pur Lb. 

33 50 
38 00 

. 3B.00(oi40.00 

30.25 
27.00 
28.50 
29.00 

38.25 
41.75 

34 00 
33.00 


.SCRAP METALS 


Centaper T.b. 
Buying Price 

Aluminum, east scrap . . 21.00(??l23.50 

Aluiiiinuiii, sbeet scrap . 23.00(f423 50 

Copper, bnavy inachiiiery eoin]i . 14.50(mIS.OO 

Copper, heavy and u ire . I5.25(!jil5 75 

Copper, liglit and bottoms. . 13.00 

Coppi'T, heavy cut and crucible. 16.25 

Brasa, heavy. 9.50ai0.00 

Brass, light . 7.25^9 7.75 

No. I clean brass turiiingn . 9.00<!ri> 9.50 

No. I curnp. turnings. 12,50(^13.50 

Zino, scrap. 5.25 


$200.00 —$250,000 
.17 — .18 


structural Material 

Tho following base prices per 100 Ih are for Hlructuml shapes 3 in, by I in. and 
irger, and plates { in. and heavier, from jubburu* warebouscain tho cities named: 


--New York- 

One 

Current Month 
Ago 


■ '» a—Cleveland- 
One One 

Year Current Year 
Ago Ago 


» Chicog*^ 

One 

Current Year 


80.00 - 

- 90.00 

Btnietural shapes... 

$4 47 

$3 97 

$3 47 

$5 00 



150.OO - 

- 160.00 

Soft steel bars 

4 47 

4 12 

3.37 

4.50 

3 27 

3.87 

I.IO - 

- I.IS 

Soft steel bar shapes 

4 47 

4 12 

3.37 


3.27 

3.87 

7.00— . 

Soft steel bands_ 

6 32 

5 32 

4 07 

6 25 


.... 

6.50— 1.75 

Plat.s, i to 1 in. thick 

4.67 

4.17 

3.67 

4.50 

3.57 

4.17 
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Industrial 


FinanciVil, Construction and Manufacturers’ News 


Construction and 
Operation 

("Colorado 

DKNVF'^Il The Tiiiiffstfii I’rodiifts Co. 1 h 
hiiililin>; a I'ciliiftion plant for tin* 

n\r|iislv<* tn*alriii*iil of r.'iflhiiii om.s In oon- 
tn*4f!on with it.s plant at IfoiiKh-r. Kstimatnl 
rost. ."57,000. 

Illinois 

CHICACO—Thn Chaiii'.s H. Milhs F'lhy. 

VV4:.‘Jt f'l., plan.'^ t«i huild a 

l-slni*y. lOOxLMin-fL. at \Vo.*.t .Tr«tli ;i!nl 

South Iicavitt Sl.s. Pl.stjiriiLtoil oo.st, $l.'»0.00n. 

-1.0 Tin* ltd. Kiliu*. lias 
:i\\:ii'df(l till* fontivn*! Hir thi* p«»n.sl i iirt ion 
of .1 story. III\17L' ft. .sc'luMd. to .MThmI 
Xi'I.Mon. .■{<*• Wi'.Ht Kfiinl St.. i‘'hii’.isoi. .it 
A (•ln*inl(*:il lalior.atory will In* 
lii.sl.'lilt'd in s.'iirif. N<iti*il .luin* *!:s 

Iowa 

CKNTKUVlI.liK Tin* .Tiidy -MfK. Co. has 
awai'il**d tin* «*ontra(*l for tin* ooii.'^trufllon 
of a 1-story, l>l)x 1 ."’lO-ft. foinidry. to tho 
y. S. Stah'.v Const!’. <Ni., at $:m.(in0. 

Kentucky 

•I..OTTTSVII-rK 'I’ln* 1 .onl.‘<\ Illo Clioinlral 
Co., lOS South :ird St., iti in tin* inarlot 
for inai*hi!n*r.\ ft»r its m*w fa«*tory. It. K. 
(JroKary, pr«*.s. 

Maryland 

ANNAI'Ol.JS Till' Tublii- TTtlIUl<'R Co. 
plan.M to <*onstru«*t KfiS'plaiit :iddilions. 
M.stiniati*<i ro.st, $200,000. 

Miissachusetts 

nOSTOX Tin* i:o.*,ton At Main.* U.K. Oo.. 
Xortli Station, will ."^oon aw;ii'd c’oiilr.'irt 
^or the construi'tlon of an overhead sew- 
affe dlspo.Mnl syst4’in, at W.arreii r'trifli?€\ 

I*: s'r !•: V v: 1 1 1'/r'r < i ;»i.mi f >n r n.) — 'Phi- 
rCarp4*ritcr-Morton Co., 77 Sudbury St., Bos¬ 
ton, has awarded the **i>ntract for tin* con¬ 
struction of a 'l-story, .'VOxfiO-ft. f:u*tory on 
Ka.st Summer St., to ,1. M. liocatflli & Co., 
Inc., 46 Cornliill St , Boston. IGstiinated 
cost, $75,000. 

SOMTORSKT X. S. Chase, enKr., Honleii 
Ttloek, Fall lllver, will .soon award contract 
for the <*on.*:tru<'1 Ion <»f a l-story, 70x160-ft. 
Iron fiMiinir.v. Estimated c<jst, $50,000. 
Owner's nann* withhold. 

Michigan 

r>F-TItOIT — The Xatl.innl Alloys Co., 
WoodhriiUre St., plans to build a l-story, 
60x100.ft. foundry. Kstlriifiti*d cost, $2.5,000. 
Iliuiifc II. I-ane. Dime Bank Bldff., oner. 

Minnesota 

I'INF ISLAND- The Bd. of Fduo. plans 
to hiilld ;i 2-.story, fi0xl0(i-fl. hi>fti school. 
L. L. Cornwell, sney. Stehblns /fe Haxby, 
41.5 .Niidltoniiin Itldi?., Mimic.*!polls, nrchts. 

Montana 

FOIISYTII John R ICdward.s & Co. plans 
to huild a suKar fa«*tory. Mstlm.nted cost. 

$i.ri0o,i»oo. 

Nebraska 

Ml .\-\T.\Ul‘J -The Crcal WostiTn Sugar 
C4I.. Scot Is UliilT, plans to build a sugar 
f.'ii-tory with a capacity of 1,200 tons. 

New Hampshire 

DOV Kll - The Nat lonal Woodw'orklng 
Machinerx Co., B'way., has aw'arded tho 
contract f<ir the construction of a l-story 
50x100-ft. foundry, l-story 35x200-fL ma- 
t:hlno shoji and n l-story 40xl00-ft. pattern 
shop on T^ocu.st St., to Chcsl«*y & Co., 11 
Middle St. Rstlmntod cost, $125,000. 

New Jersey 

ATI..ANTTC CITY—Tho city Is havlnff 
plan.s prepari'd for the construction of a 
sewage disposal plant. R.stlmateil cost, 
$60,000. Clyde Potts. 30 Church SJ., New 
York City, engr. 


Ohio 

CANTON—The Bowman Bros. Drug Co., 
:{ril and (.’oiirt Sts.. N. W., lia.s awanh'd 
Ih'* eonirai't for the eonsi ruction of a 
2 .‘s!tii.\ wai'elioii.'^i* on S»’hro.vcr Av<*., S. W., 
to tin* Orman Bros. Kstimati d cost, 

$iiU,«llih. 

!:INCINNATT—HlIl Crtmth. 1262 Stale 
,\vc., plans to build 1- and l-story, 150x 
:hh)-ft. addition to foundry. Rsliinatod 
eost, ,$ 100 , 00 ( 1 . Bert Baldwin, 2nd National 
i::ink. eiigr. 

CLMVBLAND—Tho Cleveland Can Co.. 
1S:t6 BiU'lid Ave., plans to huild a S-story 
rai-((i!’>. B.sti!iiat<'d cost, $200,000. J. A. 
Jh'owii, is:i() Buclid Ave., nigr. 

'i'hc Champion Fdry. Oo. has 
awjird4*d the contract for the coll.'ll ruction 
of a 2-.st«»ry fai-lory to tin* Dnrri.s Hunt 
Ciiimlr, Co., DJiyton. Rstiniutcd cost, 
$ ITi.ruto. 

rilB.\NA—The United J’aper Board Co. 
:s li.'ivirig plan.s prepared for rcbiiililing and 
ri*iii<»di*ling its plant rcci'iitly destroytsi 
by lire. K.s(in!nted cost, $500,000. 

Pennsylvania 

I *m LA DFifAM 11 A—The Taylor Whsirton 
Iron Af Steel (\i., 2.'»th mikI Washington 

Sts., has :iwarded the coritraef for the «*on- 
struetlon of a l-story, SOxlOO-ft. in.4c*hinc 
siiop .'idditloii at .51st and (ir:iys Sl.s., to 
the TUighes-Foulkroil Co., (^unmonwoaltli 
'I’fiist Bldg. 

Rhode Island 

CllMItKKI.A.VT)—A. H. tUiinca, a.iht. 

Main M. I’’!wtiickr-t. will soon aw.ird 
the contr.'ict ftu* the conslruetlon of a 
l-story, 60.\80-fL factory on Abbott St., for 
the Stanrl.ard Nut & Bolt Co. Estimated 
eo.s!, $25,000. 

1*AWTUCKET -The Wli.*!l Cheer Chem¬ 
ical Co.. Crolto Avt*.. will build Ji l-story 
addition to Its fa<*tory. Estimated <*ost, 
$:i.5,000. Work will be done by day labor. 

Texas 

AMARILI.<0—The city plan.s to vote on 
a bond ls.sue for the construction of an iii- 
cfiii'nitor, $18,000; sanitary disposal*p1:int. 
$18,000: .sanitary sewers, $60,000: Hre 
alarm .station, $30,000; and a coliseum. 
$200,000. .\ddre.s.s tho Mayor. 

Wisconsin ^ 

CUM BERT,ANi:»—The city wdjl build n 
sanitary sewer .system and treatment plant. 
Estini.'itod <*ost, $80,000. Work will be done 
by ilay l;ibi»r. Noted July 7. 

CKAND RAPIDS- The Grand Kapids 
Fdry. Co. will huild a l-.story, 50xL04-ft. 
p.'itterii shop hi*ri*. Work will be done by 
il.’iy labor. 

MENASHA -The Simple Gas Engine 
Wks. plans to build a 60xl00-ft. foundry. 
J. 1). I'Yankland, De IVre SI., mgr. 

WAUKESHA—The Wauke.Mha Ca.^llngs 
Co., .34 0 B’way., is In the !ii:irki*t for new 
foundry equliimciit. W. Blulr. purch. agt, 

WEST ATJdS The Nelson Pulley Co.. 
857 27th SI.. MllwauU.*.*, will build a 

1- story, 60xl'J0-ft. maclihu* .shop and 
fo!inilry. Work will be done by day l.'ibor. 

Ontario 

HAMILTON -The Steel Wks. of Cniinda, 
Harvey L:ine. plans to build a 1- and 

2- story .sti*el plant and foundry. Estimated 
cost. $:{oo.ooo. 

KAPUlvASING—The Sprum Falls Co.. 
Toronto, plans to huild a pulp and paper 
mill here. Estimated co.st, $800,000. 

ST. THOMAS—Tho Elgin Milk Prodiwts 
Co. pbiii.<i to build a 2-atory. .5.5x200-ft. 
conden.sed milk factory on Talbot St. Esti¬ 
mated co.<tt, $100,000. 

ST. THOMAS—S. Cdlbert, mgr., will soon 
award the contract for rebuilding tho plant, 
which w*na recently destroyed by Are, of 
the Canada Iron Fdry. hero. 


Manufacturers’ 

Catalogs 

Thk Wellman-Skatbr-Moroan Co., CUtve- 
land. O.. calls attention to BulL 51, on 
it.s n<*w gas producer. This bulletin la 
practically ;i text-book on gas producers, 
and has also many Illustrations, some In 
color. 

l*oRTAJir.R Machinkrt Co., Passaic, N. J., 
hns Just published a 24-page catalog en¬ 
titled “Portable Conveyors.” This Is com¬ 
plete with illustrations showing tho various 
u.ses of the Scoop Conveyor and other port¬ 
able conveyors maniifnetured by the com¬ 
pany, and describes clearly the labor, time 
and money saving features of the machines' 
in .storing, reclaiming, loading and unload¬ 
ing i!i:iterial .such a.s i-oal, coke, ashes, sand, 
gravel. cru.shed stone, fertilizer, cement, 
clM*mk*al. etc. Copies of the catalog will 
he sent free upon request to the inanu- 
faclurers. 

This National Carbon Co., Inc., New 
York, ha.s Issued .a booklet entitled "The 
Carbon Electrode." The purpose of this 
booklet is to place in the hands of those 
Interested in electric fui’nace operation cer¬ 
tain suggestions relative to the handling, 
.storage jind u.se of carbon electrodes, and 
a comprchcii.sive bibliography. 


Coming Meetings 
and Events 

AMBUK’AN A.<?.«IOr*IATION FOR T!IR APVANCR- 
AiKNT OF Si’iKNi'B w*ill hold its 1920 mccting 
Die. 27. 1920, to .Ian. 1, 1921, at Chicago, 
lllinoi.M. 

Aaikrican Ciikmicai. SoriiOTT will hold 
ils fall meeting In Chicago, Sept. 7 to 10 
.’nclu.sivc. 

A.mi*:iiu’An ELKc’THorirRMirAr. SooiiCTT will 
hold its fall meoling In the Hotel Statlcr. 
Ckvel.ind, Ohio, Sept. 30. 0<*t. 1 and 2. 

Amkru^a.v Founi>rtmkn\s Association 
will meet in Columbus, Ohio. Oct. 4 to 8 
inclusive. 

Aaikrican iNS'riTUTE of Mintnq and 
MK' rAT.T.ruoicAT. Enuinkkks will hold its ono 
hundr«*d .‘ind twenty-second meeting Aug. 
2(» lo .Sr|il. 3, i)n l,ake Superior. 

.\.MKnTr.\N Mtnino Conorkss will hold Its 
next curiventlon in Denver Nov. 15. 

Aaikrican 1‘rat SorTETY will hold Its an- 
niial meeting at Madison, Wls., Sept. 2, 3 
and 4, 1920. 

Aaikrican IMiypical Society will hold a 
mc<‘ting Nov. 27 at tho Ca.se Sehool of Ap¬ 
plied Science, Clevcl.nnd, and the annual 
meeting, beginning Dee. 28, at Chicago, the 
latter being the occasion of tho special 
• qiiailrennlal meeting of the American Asso¬ 
ciation for the Advancement of Science and 
the Affiliated Societies. 

.■\AiEKirAN Stbki, Treatrrb' Soctrtt, Chl- 
c.ngo, will hold Its .second annual conven¬ 
tion and exhibit, c'omblned with the con¬ 
vention of the Steel Treating Research So¬ 
ciety of Detroit, Mich., in the Coliseum 
Mu.'^eiiin, Philadelphia, Pa., Sept. 14 to 18 
Inclusive. 

Assoimation op Iron and Steki, Elec¬ 
trical Engineers will hold Its 11th annual 
convention at tho Hotel Pennsylvania, New 
York City. Sept. 20 to 24, 1920. 

Enginrrring (\)itncil will hold its next 
meeting in Chicago Thursday, Oct. 21, 1920. 

Institute of Metai.s Division op the 
A.T.M.E. will liold Its usual Joint meeting 
with tho Ameiican Foiindryinen’s A.ssocia- 
tion at Coliirnbus, Ohio, during the wee^k 
Im' ginning Oct. 4. 

iRiiN AND Steel TN.sTiTiiTE (British) will 
fiold Its autumn meidlng at Cardiff by In¬ 
vitation of the Tronrna.'^ters and Steel Man- 
iifacturers of South Walc.s and Monmouth- 
.‘'■hire. Tho d:ilo of the meeting will be 
Tu r»day. Sept. 21. for the assembling of 
the nvTibers .it Cardiff, and the formal 
procicdfngs will op'-n on tho morning of 
WeilnesiJay, Sept. 22. 

National F.xrosmoN ,op Chemical In- 
Di'STRiKS (Sixth) will be held in the Grand 
CVntral Palace, Now York City, Sept. 20 
to 35. 

SooietV op Industrial Enoinebrb will 
hold Its fall national convention at Car¬ 
negie Music Hall, Pittsburgh, Pa., Nov. 
10, 11 and 12, 1920. 

Technical Association or the Pui.p 
AND 1*AFER INDUSTRY will hold Its fail meet¬ 
ing at Saratoga Springs, N. .Y., Sept 1, 
2 and 3. 
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Tall Conventions 
And Expositions 

A S SUMMER approaches its end, and usually while 
, the dog days are still upon us, we have to roll up 
our sleeves and get ready for the tumultuous month 
of September. It becomes a time for pleasant meeting 
and profitable discourse among men of science and 
technology. Many regard it as in agreeable, post¬ 
vacation to attend the meetings. As editors we enjoy 
them also, but they can scarcely be construed as vaca¬ 
tions. Editorial flowery beds of ease seem to be out 
of commission during September. Indeed, this year 
from the middle of August to the middle of October 
there is a continuous succession of professional gather¬ 
ings in which chemists and metallurgists are interested. 
Outstanding features are the pilgrimage of the mining 
and metallurgical engineers to the Lake Superior coun¬ 
try, the gathering of chemists in Chicago, the conven¬ 
tion and exhibits of the steel treaters in Philadelphia, 
the Sixth National Exposition of Chemical Industries 
in New York, the meeting of electrochemists in Cleve¬ 
land and of the Institute of Metals Division of the 
A.I.M.E. in Columbus. The dates of theao^ gatiierings 
are given elsewhere in our regular column ctevoted to 
that purpose. 

Following our usual custom, we will hendd the ap¬ 
proach of the Chemical Exposition with a special issue, 
to be published Sept. 8. Literally speaking, months 
have been spent in its planning and preparation. 
Leaders in a score of industries have contributed their 
ideas of the progress which must be made in order 
to establish those industries on a truly {Scientific basis. 
As a consequence the issue will possess special char¬ 
acter as a symposium by forward-looking specialists 
(‘Hch of whom is in the front rank of his industry. 
At our invitation they have spoken freely and frankly 
of those things which must be done if rule of thumb 
is to be superseded by science. Rarely have we com¬ 
mented in advance upon the quality of material which 
we expect to publish, but in this instance the product 
of many minds is not only worthy of advance notice, 
but undoubtedly will be considered fit for preservation. 

Small, but 

Quite Important 

S CARCELY a week passes without announcement of 
some new fellowship or research award from en¬ 
dowment funds or other agencies interested in the 
reports of research. However,, a large majority of 
these awards are for sums of $500 to $1,000 per year 
or less. Recently there was noted one case where six 
awards were made from a single fund, the largest be- 
. ing $600, the total less than $2,000. 

It is rather strange that so much , attention is given 
to these smaU sums, each of whidi amounts to less 


than the annual wage for a new office boy; but they 
suffice to held post-graduate students for a year or two 
of research, or they provide some instructor or pro¬ 
fessor with enough funds to defray expenses of spe¬ 
cial apparatus and equipment. 

The technical significance of these awards is very 
great, and they should be encouraged. Indeed, it.ii 
high time that our industries took a greater interest 
in encouragement of special research by the appoint¬ 
ment of men at educational institutions or public lab¬ 
oratories that are particularly well fitted to work on 
their problems. Even though the companies do not 
realize handsomely on some of these investments, it is 
more than likely that the benefit from such support 
of special investigations will far exceed the average 
success in hiring the afore-mentioned office boy. Cer¬ 
tainly there is no more promising way than this to use 
a small investment for research. 

• 

Contentment, Complaint 
And Present Progress 

HE notion remains that a great many things are 
wrong industrially, financially and economically. 
It might be well to stop a moment and question whether 
there is not something wrong with the mirror of the 
mind that reflects the things observed. Perhaps we 
are taking things too seriously. It is quite true that 
progress is made through discontent. If one is con¬ 
tented with his condition he is not likely to strive to 
get somewhere else. Discontent with things over which 
one can have no influence, however, is a totally dif¬ 
ferent matter. 

The disposition to complain is obviously very strong. 
That is in part a product of the war and of the war¬ 
ending. During the war we saw certain things done 
by team work, by the people having a common purpose 
and we feel somehow that in these days everything 
ought to be righted by similar methods, but that is 
impossible because the single common purpose that ex¬ 
isted during the war is lacking. 

It certainly does seem as though discontent and the 
disposition to complain are greater than they should 
be or need be. For instance, there is “the tran.sporta- 
tion situation,” which common talk would have it is 
almost indescribably bad. Transportation conditions 
have been improving rather steadily since the latter 
part of April. More freight cars were loaded in July 
than in June, and more than in July of last year. The 
quantity of transportation is not up to the require¬ 
ments, and the quality is not what is desired, for when 
the freight does move it does not move as rapidly as 
it should. This is not the first time these things have 
occurred, but we are particularly sensitive on the sub¬ 
ject now on account of the vast amount of public dis¬ 
cussion of railroad matters. 
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Then there is coal. Many people talk as if there 
were a tremendous shortage, yet the fact is that pro¬ 
duction is very heavy and is probably in excess of 
current requirements, apart from the matter of stock¬ 
ing, which of course is desirable. The main thing 
about coal is the extremely high price. A ton of coal 
will buy a pair of shoes, whereas at one time it re¬ 
quired three oj^ four tons. The price of coal, however, 
is largely psychological, in that the market has beqn 
made by excited and more or less careless bidding, 
while the fact that coal is a particularly essential com¬ 
modity has had an important influence. 

Again, as to *iabor*’ there has been much^ complaint. 
The supply of labor has been insuflicient, but the mat¬ 
ter can be put the other way, that there is an excess 
of desire to employ labor. Then there is complaint as 
to remuneration, that some vocations that require 
“years of preparation” do not furnish as good pay as 
the pick-and-shovel man gets, but the latter may rejoin 
that some people could prepare all their lives and then 
not have acquired the kind of back necessary for pick- 
and-shovel work. 

One man tells us that money rates are loo high, 
while another tells us that costs arc so high capital 
will not seek investment. Both cannot be right. Every¬ 
one has his own complaint. Yet we have had the free 
play of forces for twenty-one months, since the Armis¬ 
tice, and really it is rather a strong demand upon us 
to admit that nothing has been adjusted or settled 
or equalized in that period. Tf collectively we have 
accomplished .scarcely anything in nearly two years, a 
great many of us are likely to die before all the ad¬ 
justments have been made. It would seem better to 
cultivate contentment with the circumstances forced 
upon us. to endeavor to complain less, and to make 
more effort at individual progress, taking things as 
they arc, even though they are different from condi¬ 
tions before the war or conditions we expected to ob¬ 
tain after the war. 

Where Are 

The Chemists? 

NDKR the caption “How Best to Serve” appears an 
interesting editorial in the August .hmrnal of In- 
thtutrial and Hnyiveprinrj Chemistry which may be taken 
to expre.ss the attitude of oflicials of the American 
Chemical Society toward the movement loading up to 
the Federated American Engineering Socictie.s. It is 
in answer to the question “Where are the chemists?” 
propounded in the June 23 is.sue of Chkmical & Met¬ 
allurgical Enginkkrinu, and is to the effect that the 
American Chemical Society actually is now functioning 
in public affairs by passing resolutions, by its officials' 
testimony before Congressional committees and advice 
to Ctovernment bureau.s, and by the issuance of a news 
service recounting chemical facts in non-technical lan¬ 
guage. Past achievements convince the officers of the 
Society that they can continue to do good work all by 
themselves, without incurring the expen.se of affiliation 
in a national organization. 

It is possibly due to obscure writing that the editor 
of the Journal has apparently missed our point. More* 
simply stated, it is this: The new Federation is to be 
composed of engineering and allied technical.organiza- 
.tions. Incontestably there is a big work to be done by 
it in furthering the public welfare wherever technical 
knowledge and training are involved. Where are the 


chemists? Such large numbers of them are engineers 
or engaged. in work so closely related to .engineering 
that it seems to us th6 officials of the Chemical Society 
are overlooking the inter-relationship of this new for¬ 
ward movement with chemical progress. A formal in¬ 
vitation to join has been extended to the American 
Chemical Society in common with all others of related 
interest and no doubt will receive careful consideration 
before an official reply is made. 

• 

Manufacture of 

Aluminum Castings 

A SERIES of comprehensive papers by R. J. Anderson 
L discussing the manufacture of aluminum: copper 
alloys starts in the pre.sent issue of Chemical & 
Metallurgical Engineering, in which debatable points 
in the practice arc discussed in the light of experimental 
results. As may be known, the so-called No. 12 alloy 
(containing about 92 per cent aluminum and 8 per cent 
copper) and other light aluminum; copper alloys for 
sand castings are manufactured by two distinct meth¬ 
ods: First, by adding solid copper to liquid aluminum 
in the required proportions by weight, and second, by 
charging a copper-rich alloy with the purer aluminum. 

Many kinds of rich alloys are employed in non- 
ferrous alloy metallurgy, including phosphor-tin, phos¬ 
phor-copper, manganc.se: aluminum, manganese: copper, 
silicon: copper, nickel: copper, and copper: aluminum, 
for making fixed additions of elements in the manufac¬ 
ture of alloys. Similarly, in alloy-.steel metallurgy, 
such well-known ferro-alloys as ferrotungsten, ferro- 
chromium, ferrosilicon, ferromanganese, ferrovanadium, 
ferromolybdenum and other minor iron-alloys are 
employed for particular purpo.ses. A rich alloy is 
employed for one or both of two purpo.scs: First, for 
deoxidation or scavenging, and second, for making fixed 
additions of certain elements in the manufacture of 
alloys. From the metallurgical standpoint, rich alloys 
are generally preferred to commercially pure ingot 
because such alloys can usually be made with such melt¬ 
ing points that they are readily incorporated in a bath 
of liquid metal. Furthermore, the liability of oxida¬ 
tion and slag 'tosses of valuable metals is less. 

Contrary to such general ideas ordinarily held by 
foundrymen about rich alloys, some foundries casting 
No. 12 alloy make the alloy by simply charging light 
copper punchings into a bath of liquid aluminum, hotter 
than usual, but still far below the melting point of 
copper. The copper alloys with the aluminum partly 
by diffusion and partly by solution and the rate of 
aboying is therefore dependent upon many conditions. 
A number of foundries in the United States employ 
this method exclusively, while many others decidedly 
oppose it on the ground that it is unsuitable for com¬ 
mercial practice. It certainly requires the bath to be 
superheated at some portion of its history, a practice 
which is quite liable to induce blow-holes and sponginess 
in the resultant castings. Some of the casting losses 
have been attributed to this method, it being claimed 
that, because of non-homogeneity of successive heats 
and even of a single ill-mixed melt, the castings are 
liable to run “hard and soft.” 

In view of the rapidly expanding use of aluminum 
castings, such a discussion of practice with recommenda¬ 
tions for its improvement as will be presented by Mt: 
Anderson should be very interesting to metalluirgists 
and foundrymen engaged in this work. 
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The Functions and Traininsr 
Of the Chemical Engineer 

ANY attempts have been made to define in a few 
words that* branch of applied science which is 
Jaiown as chemical engineering. That such efforts have 
not been entirely successful is due largely to the fact 
that the profession is still in a formative stage of 
development. 

The change in the training of the chemical engineer)* 
—from a mechanical engineer wit A a smattering of 
chemistry to a physical chemist with an engineer’s 
point of view—has been brought about by a realization 
that chemical engineering is a distinct branch of engi¬ 
neering involving more than the mere adaptation of 
mechanical engineering principles to new environments. 
However, a clearer conception of many of the funda¬ 
mental principles of the new science, of the chemical 
engineer’s duties and of his true place in the industrial 
world will be necessary on the part of the instructing 
staffs in order that they may be qualified to train men 
for a profession which is destined to become one of 
the leading branches of engineering. That much re¬ 
mains to be done is evident from a recent statement 
that there are probably not more than six hundred 
qualified chemical engineers in the United States! 

The question of chemical engineering education has 
received considerable attention lately, particularly in 
England, where the discussion on “What Is a Chemical 
Engineer?** at the May meeting of the Chemical In¬ 
dustry Club and the papers on “Functions and Train¬ 
ing of the Chemical Engineer** by Lord Moulton and 
Professor .1. H. West of the Royal College of Science 
have brought out many interesting points. In order to 
encourage expressions of opinion or criticism from 
chemical engineers and others in this country, Pro¬ 
fessor West’s views are set forth in full elsewhere in 
this issue. 

In this paper it is clearly pointed out that there 
are different kinds of chemical engineers and that the 
duties of a chemical engineer in plant work vary some¬ 
what with the size of the plant and the complexity 
of organization of the technical staff. The statement 
that the daily routine connected with the operation of 
;i smoothly running plant is not real chemical work 
or chemical engineering may come as a shock to some. 
While the man who is constantly on the alert for ways 
and means of increasing the efficiency of the process 
for w’hich he is responsible may be pardoned f<ir tak¬ 
ing exception to this statement, docs it not apply with 
full force to the man who is satisfied when he has 
filed away the day’s data sheets and made the necessary 
entries on the production records? 

Tn the light of this and similar di.scus8ions, we may 
summarize briefly the requirements for a chemical 
engineer. He must first of all be thoroughly familiar 
with all types of standard eciuipment for carrying out 
chemical engineering operations. A knowledge of the 
changes in chemical and physical properties of mate¬ 
rials with varying temperature, pre.ssure and concen¬ 
tration is also essential in considering the design or 
material of construction to be used in apparatus for 
a particular process. He should know how to calculate 
and apply quantitative flow sheets for heat and mate¬ 
rials. The chemical engineer should appreciate fully 
the possible effects of change of scale upon the smooth¬ 
ness of a process developed in the research laboratory 
or in the small-scale plant. While he should not be 


expected to handle problems of a purely mechanical 
engineering nature, he should be sufficiently well versed 
in the fundamentals of this and allied engineering 
fields to be able to confer intelligently with experts in 
these branches. In this respect he should resemble the 
head of a large corporation who, i|lthough not an ex¬ 
pert accountant, is able to tell his accounting depart¬ 
ment what is wanted and interpret pits reports. 

While all these phases of chemical engineering train¬ 
ing are recognized today, it is doubtful whether a 
single educational institution could be found which is 
satisfied that its present course is so standardized that 
further improvement is unnecessary. Much progress will 
undoubtedly be made through suggestions from gradu¬ 
ate chemical engineers who have learned through experi¬ 
ence the weak points of the courses which they took. It 
might indeed prove profitable for departments of chemi¬ 
cal engineering to keep in touch with their more experi¬ 
enced graduates for the purpose of strengthening their 
curricula through the constructive suggestions of these 
men, who are in the best position to interpret the needs 
of industry. 

Auto-Catalytic 

Improvement 

HEN the Interstate Commerce Commission prac¬ 
tically embargoed all other freight by giving 
open-top car priority to coal it did not at once appear 
that this remedy was to prove as quickly effective as 
now seems likely. The process of improvement in the 
fuel supply Af the country, however, seems to have been 
catalyzed twofold by this arrangement. In the first 
place, coal, having priority, moves fir.st, last, and all 
the time. In the second place, other raw materials 
and products requiring open-top cars do not move at all 
adcfiuately to permit industrial activity on a full .scale. 
As a consequence much construction w'ork and many 
industrial activities, finding a shortage of cars, are 
unable to operate at all or must do so at part capacity. 
Their coal re(|uirements are immediately reduced Vv 
this decrca.se in activity. The secondary effect of the 
order, therefore, is perhaps even more important in 
relieving the apparent fuel shortage in all markets 
than the primary relief. It is to be hoped, however, 
that this secondary effect will not progress too far and 
result in extreme curtailment of industrial .activity. If 
if does we mav well expect the cure to be almost as 
bad as the disease which the I.(\(\ is treating. 

Inlerrelution 
Of Sciences 

HE untimely death of Surgeon-tJcneral WILLIAM 
Gorgas again reminds us of the important relation 
of one science to another. Without the wonderful work 
of this famous officer in the field of sanitation, much 
of the American success in cleaning up (^^uba would 
have been impossible. Ilia work as the chief sanitary 
officer in the Panama Canal Zone was, too. a fundamental 
contribution of greatest importance to this engineer¬ 
ing project. Any who are dispo.sed to exaggerate the 
importance of their own science can well consider this 
case and realize that it i.s only by adequate co-ordina¬ 
tion of chemistry with engineering, chemistry with 
sanitation, chcmi.stry with physics and mathematics, 
chemistry with biology and medicine, that the greatest 
accomplishments of the chemical profession may be 
achieved. 
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Some Theoretical Principles of Alloying 


A Discussion of Possible Applications of Such General Concepts as May Be Drawn From the Equilibrium 
Diagram, Heat of Alloy Formation, Thermit Reaction, Diffusion and Solution to Problems 
Connected With the*Production of Aluminum : Copper Alloys in the Foundry 

By ROBERT J. ANDERSON* 


I N A detailed discussion of the manufacture of 
aluminum: copper alloys—except aluminum bronze- - 
it is desirable to commence by a brief presentation 
of the equilibrium diagram for the A1 : Cu system, as 
well as the effects of heat of formation, thermit reac¬ 
tion, diffusion, convection and solution. In the com¬ 
mercial preparation of metallic alloys the influence of 
various factors may be overlooked, but a thorough 
understanding of the fundamental metallurgical prin¬ 
ciples of alloying will permit corrective measures to be 
applied more readily when foundry troubles, due to the 
alloy, arise. 

Equilibrium Diagram 

The aluminum : copper series of alloys is of interest 
to the non-ferrous metal industry because it embraces 
many light castings, the rich alloys used for intro¬ 
ducing copper into aluminum, and also the so-called 
aluminum bronzes. The curve shown in Fig. 1, after 
Carpenter and Edwards,* agrees well with that pub¬ 
lished by Guillet, except in minor details. With refer¬ 
ence to this diagram foundrymen are interested mainly 
in the alloys containing 2.0 to 14.0 per cent copper, 
in those containing 33.0 to 60.0 per cent copper, and 
in those of aluminum: bronze composition, i.e., about 
90.0 per cent copper and 10.0 per cent aluminum. 

Three intcrmetallic compounds are known, viz., CuAl,, 
Cu,Al and Cu^Al. An investigation with regard to the 
solubility of CuAl, in aluminum .at different temper¬ 
atures has recently been carried out by Merica" and 
his collaborators. These investigators have found that 
the solubility of CuAl, in aluminum decreases with 
decreasing temperature from about 4.0 per cent at 525 
deg. C. to about 1.0 per cent at 300 deg. C., and it is 
less apparently at still lower temperatures. This means 
that the line dropped from in Fig. 1, to the base 
should not be perpendicular, but it should curve in 
accordance with the temperature-solubility of CuAl,. 
Detailed discussion of the diagram is not necessary, nor 
will information as to equilibrium between the phases 
of the alloys be germane to the present article, but 
the diagram will be found useful for reference. 

It may be emphasized, however, that not many alloys 
as commercially cast are in final equilibrium as indi¬ 
cated by their diagrams, and very fast or very slow 
cooling may be required to produce an alloy in true 
equilibrium. In fact, it is rather generally true that 
alloys are not usually in equilibrium unless actual pre- 


Publinhed by pertnission of the Director, U. S. Bureau of Mines. 


^Metallurgist, U. S. Bureau of Mines, Plltsburgh, Pa. 
‘Carpenter, II. C. H., and Edwards, C. A., “Eighth Report to 
the Alloys Research Committee on tlie Properties of the Alloys 
of Aluminum and Copper," Proc,^ Inst of Mech. Engrs., vol. 72, 
1907, p. 370. ,. 


‘Merlca, P. D., Waltenberg, R. O., and Freeman, J. R., “Con¬ 
stitution and Metallography of Aluminum' and Its Light Alloys 
With Copper and With Magnesium/’ Bull., Amer. Inst, of Min. 
and Met. Engrs., July, 1919, pp. 1031-1049, Chbm. & Mbt. Eno., 
▼oL 21. p. 661 (Oct 29. 1919). 


cautions have been observed to insure this condition. 
The properties of alloys are influenced by this deviation, 
and the interpretation of phenomena which occur in 
alloys will be easier if this deviation from equilibrium 
is borne in mind. 


Heat op Form.\tion 

When alloys are formed from their components the 
union takes place either with a development or an 
absorption of heat, but the possibility that other reac¬ 
tions may affect the heat change should not be over¬ 
looked. Few calorimetric determinations of the heat 
changes occurring in the formation of alloys have beep 
made, but some are due to Person,* and Richards and 
Forbes/ and in the case of aluminum:copper alloys to 
Longuinine and Schukareff.* Direct estimation of the 
heat of soUUiori (formation) of aPoys is practicable 
only with metals and alloys of low melting points, and 
the difflculties involved in determinations of metals of 
high melting points are almost insuperable. The 
indirect method of determining the heat of solution 
consists ill measuring the amount of heat developed 
when an alloy is dissolved in a liquid chemical reagent 
and then comparing the result so obtained with the 
heat calculated (for an alloy of the same chemical ccyn- 
position) from the observed heats of solution of the 
component metals dissolved in the same chemical 
reagent. If the measured heat of solution of the alloy 
is less than that calculated by the rule of mixtures, 
then the difference is said to represent'the heat devel¬ 
oped in the formation of the alloy. If the observed 
heat of solution is greater tlian that calculated the 
difference represents the heat absorbed. This method 
for determining the heat of solution of alloys was 
originally carried out by Hess, and has been employed 
by Galt and Baker in determinations of various alloys. 

In the experiments of Longuinine and Schukareff the 
heats of formation were determined by measuring the 
heat of solution of aluminum, copper, and alloys of the 
metals in aqueoii.s solutions of bromine and potassium 
bromide. These investigators found that an alloy cor¬ 
responding to the formula Cu^Al had the greatest heat 
of formation, but no such intermetallic compound 
exists; hence, the validity of their results is somewhat 
conjectural. The subjoined figures for the heats of 
formation of alloys of aluminum and copper are from 
the work of these investigators; most of the composi¬ 
tions given do not correspond to known intermetallic 
compounds. 

‘Person, C. O., “PntcTaueliung liber die latente .Sehenilnwanni*," 
Ann. dvr Phyttlk., vol. 76, 1849 (II), p. 586. 

michards, T. \V., and Forbes, tl. J., "Knergy rh.ing«s lnvolvi*d 
In Uio Dilution of Zinc and Cadinluin AnialgamH," i'urn. Inst, of 
Washington, 1916. 

■Longuinine. W.. and SchukarciT, A.. “Thermal Kxfunination of 
Some Alloys of Aluminum end Copper,” Arch. Svi. phya. Nat. 
Geneve, vol. 15 (IV), 1903, pp. 49-77. 
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Baker’s experiments* indicate that the greatest heats 
of formation in the copper: zinc system occurred in the 


( '•■ilnr I *■ 
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intermetallic compounds; it is 1o he expected that the 
same would be true of the aluminum: copper system. 

Entirely satisfactory figures for the heat of forma¬ 
tion of various alloys of alurni- _ 

num and copper are not avail- ' ^ 

able, but there is sufficient 
evidence to show that part of 

the rise in temperature which i \ 

occurs when the two metals ^ 

are alloyed is due to this phe- '■ X 

nomcnon. It is a w’ell-known ' Ag 

fact that when aluminum is ' 

added to liquid copper there '^i^'/ \ 

is an appreciable and iinme- ^ 1 ('d \ 

diate rise in temperature, but : 1 ! I \ 

some disagreement has existed If \ 

as to whether this tempera- ■ 1 ]■ 

ture rise should be ascribed to i | ■ 

heat of formation or to a ther- i. . j I: ^ 

mit reaction between the ^ * 

aluminum and the oxygen in ‘ ^ 

the copper. 3 

Thermit Reaction 

The possibility of reactions _ ; 

other than heat of formation dO 

contributing to the heat eo 

change observed when alumi¬ 
num is added to liquid copper, 
or vice reraa, has been men- 

tioned. Ordinarily when aluminum is added to 
li<iuid copper there is a rise in temiierature which, ac¬ 
cording to some observers, is from 40 to 250 deg. C., 
and often, according to others, sufficient to raise the 
temperature of the liquid melt to an intense white heat. 
The available evidence appears to indicate that this 
should not be attributed solely to heat of solution of 


aluminum in copper, as has been done,* but rather in 
part to the interaction of aluminum and copper oxide, 
or to aluminum and oxygen, or both. This is a strongly 
exothermic reaction. The reasons for the rise in tem¬ 
perature observed when aluminum is added to liquid 
copper have been gone into rather thoroughly in the 
discussion of the work of Carpenter and Edwards,” who 
found that when aluminum was added to liquid copper 
a very marked evolution of heat occurred; they did not 
find, on the other hand, any great rise in temperature 
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"liakor, T. V., “Tin* 'rhrriim-C'lifml.slry iif tlio ^Mluys of CNippor 
anil Zim*,” Trans. lion. Sor., vol. l!)fiA, 1901 , pp. r>l! 9 -ril 0 . 

^C’urry. j;. K., riiul Wnoils, S. H., "Tlw Tonslli* Strorij;Hi» of tin* 
Cupprr-Aluiiilnuin Alloy.s,” J. ]*hif.s. fVo m., vol. 11 , 1907 , pp. 
461 - 491 , 


FIG. 1. EQUILIBUIUM DIAGRAM OF THE ALUMINUM: COPPER SYSTEM 
(Al'TER CARPENTER AND EDWARDS) 

i is added to provided the copper had been properly protected from 
ature which, ac- oxidation. The conclusion was that the rise in tem- 
to 250 deg. C., peratures should be attributed, not to the combination 
ent to raise the of aluminum and copper, but to that of aluminum and 
tense white heat, oxygen. Other investigators have found that if just 
dicate that this sufficient aluminum is added to reduce all the copper 
t of solution of oxide present *in a melt of oxidized copper, subsequent 
lo Aiioy.K of coppor additions of aluminum will not produce any consider- 
loi.^pp.'r>29-.'ii6. able rise in temperature. 


footnote 1. 
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Experiments carried out at \% 
the Bureau of Mines have 
shown that there is always a 
rise in temperature when alumi¬ 
num is added to liquid copper, 
due to the heat of formation of 
the resultant alloy, but that the 
large rise in temperature de¬ 
scribed as a “white heat" is 
due mainly to the thermit re¬ 
action of aluminum with cop¬ 
per oxide. This large rise in 
temperature is very destructive 
of crucibles and iron pots in 
foundry practice, and it can be 
guarded against by melting the 
copper under a charcoal cover 
(if badly oxidized copper is 

used), by deoxidation with 
boron suboxide, or by other¬ 
wise preventing the oxidation 
of high-grade copper. The 
question of both heat of for¬ 
mation and thermit reaction in 
connection with the manufac- * 

ture of Aluminum * rnriTMir a\ ^Ml»*r<*gi riph of iliffnslon 

Lure or aluminum. copper ai- (‘oppcr into jiiuiiiiiiuin; 

loys is highly important as njj,(jii i 

affecting dross losses. 

There is plenty of evidence to show that the diffu¬ 
sion of metals in the solid state is a very general 
phenomenon, the classical experiments of Roberts- 

Austen” being particularly well known. That one solid 
metal can dissolve another has been shown by main¬ 
taining carefully surfaced pieces of two different metals 
in intimate contact for a long time. At atmospheric 
temperatures the diffusion is very slow, but it becomes 
more rapid at higher temperatures; and if a solid metal 
of higher melting point is placed in a liquid metal of 
lower melting point diffusion may be extremely rapid, 
depending upon the individual metals, the size and shape 
of the immersed metal, the relation of volume of 
liquid metal to surface of solid metal exposed, rate 
of agitation, amount of convection and the temperature. 

From the practical standpoint diffusivity figures are 
not of much value, and furthermore they are liable to 
be in error when determinations are made of the diffu¬ 
sion of solid into liquid metals because of the effect of 
other factors such as convection, solution, and the 
changes occurring during alloying where the liquid 
metal is becoming progressively richer and richer in 
the solid metal. The object in calling attention to these 
factors is to* indicate that they must be considered in 
the manufacture of alloys, but diffusivity figures 
in themselves are not necessarily applicable to foundry 
practice. 

The process of diffusion may be conveniently observed 
(in the case of copper and aluminum) by placing a rod 
of solid copper in a crucible of liquid aluminum for a 
short time. On withdrawing the rod a fairly adherent 
coating will be found, consisting of a brittle silvery- 
colored alloy rich in aluminum. On analyzing the metal 
remaining in the crucible varying amounts of copper 
will be found, depending largely upon the time period 
of immersion of the copper rod and upon the temper- 


*Robert8-Au8ten, W. C., **On the Dlffuaion of Gold In Solid 
Lead at Ordinary Temperaturea,'* Proc. Roy, 8oc,, voL 67, 1900. 

101-105; and "Dlfliislon of Molten Metals," Philo9ophical 
Trana, Roy Boo., vol. 187A, 1896, pp. 888-416. 


ature. If a microsection of the alloyed rod be examined, 
varying structures will be found, depending upon the 
thickness of the coating. Eigs. 2 and 3 show the 
diffusion of copper into aluminum. HChf white areas 
above the black band separating the copper (below) and 
the aluminum: copper alloy (above) t correspond to 
oopper-rich compositions; the characteristic rectangulai 
structure of CuAl, is shown, and the alloy becomes 
leaner in copper with increasing distance from the 
copper. These micrographs were taken on a sample 
obtained hy suspending a cylinder of solid copper in 
liquid aluminum for a short time at a temperature below 
the meliiiig point of copper and then freezing the 
aluminum with the copper in place. Fig. 4 is a view 
taken across an area of a diffusion sample obtained by 
freezing a copper rod in liquid aluminum after sus¬ 
pending it for five minutes at 700 deg. C. Starting 
with.copper at the lower band in Fig. 4, the changes 
in microstructure from liottom to top of the photo¬ 
graph illustrate the variation in copper content (copper 
becoming leaner in the alloy with increasing distance 
from the copper rod). Fig. 



FIG. 6 

Superposition of alumi¬ 
num and copper (after Le 
Chateller). 


5 shows the microstructure 
of one of the bands in Fig. 4; 
the structure corresponds to an 
alloy of about 55.0 per cent alu¬ 
minum and 45.0 per cent cop¬ 
per in composition. The delta 
constituent, CuAl,, appears 
light, since it is electronegative 
to the eutectic. The diffusion 
of metals may also be shown 
well by making small superpo¬ 
sition ingots according to the 
method of Le Chatelier or other¬ 
wise. The principle of filia¬ 
tion,”* enunciated by Le Chate¬ 
lier in 1900, consists in the 
superposition of two metals in 
the liquid state in the order of 
their densities. The diffusion 
of one metal into the other 
makes it possible to obtain in 
a single specimen the entire 
series of alloys which can be 
formed by the metals. The se¬ 
ries of alloys ranging from one 
pure metal to the other will be 
confined in a relatively re¬ 
stricted area, and the width of 
the area will depend upon the 
length of time during which 
one or both metals were liquid, 
upon the rate of cooling and 
upon the amount of agitation. 
While the preparation of super¬ 
position ingots serves a useful 
demonstrative purpo.se, it has 
a rather well-defined limitation 
in studying alloys. Fig. 6 shows 
the superpositidn of aluminum 
and copper, according to Le 
Chatelier. 

*•1^ ChntoIliT, II.. "Alloys by„ Su¬ 
perposition," Proc. Inter. Astto. Test- 
ing MaicHaU, VI ConKT^^ns. „ Now 
rork, 1912, ITii; and soo also Tlroni- 
ewskl, W., "Rolatlon Botwoon the 
Structure of Alloys and Tholr Elec¬ 
tric Properties," ihid., IXa- 
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Convection currents in melting pots hasten the solu¬ 
tion and diffusion of copper in aluminum—^for example, 
in the manufacture of No. 12 alloy by charging copper 
punchings inte liquid aluminum. There is more or less 
convection in any vessel heated over part of its external 
surface, and both diffusion and solution are more rapid 
with increased convection. 

Convection is not to be confused with agitation, but 
the latter also hastens diffusion and solution. The 
importance of agitation by frequent stirring was early 
recognized in German practice, where chargv.s of liquid 
aluminum and solid copper were stirred for several 
hours so as to insure thorough alloying. However, 
there is no necessity for stirring for such long periods. 

Solution 

Cupper forms a compound, CuAl„, with aluminum, and 
this compound has a limited solubility in aluminum in 
the solid state, the solubility varying with the temper¬ 
ature. The fact that copper may be alloyed with 
aluminum when solid copper is placed in liquid alu¬ 
minum at a temperature considerably less than the melt¬ 
ing point of copper is ascribed to the combined influence 
of solution and diffusion. Both factors are affected by 
temperature, and the rate of both solution and diffusion 
is more rapid at, say, 900 deg. C. than at 700 deg. C. 


Production of Potash in the United States’** 

Incomplete returns thus far received by the De¬ 
partment of the Interior indicate that 110,309 short 
tons of crude potash salts, containing 30,899 short tons 
of available potash (K,0), valued at $7,889,440, was pro¬ 
duced in the United States by 73 firms in 1919. 

In 1918 there were 128 firms operating plants, which 
produced 207,686 short tons of crude material contain¬ 
ing 54,803 short tons of available potash. In 1917 only 
ninety-five firms were operating plants, which produced 
126,961 tons of crude material containing 32,573 short 
tons of potash. 

Plants Reopened 

More than 60,000 tons of domestic crude potash ma¬ 
terial was in storage in January, 1919, and most of the 
plants were closed for a part of the year, some of them 
for the larger part. These conditions were brought 
about by the expectation of large imports of potash 
salts from abroad—an expectation that was not realized. 
Instead the stored material was sold, and many of the 

•Statrmrril by tbo P. S. Coologioal Survey of output In 1919 
and ill thr first quarter of 19«il. 
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plants were reopened in the autumn, though some of 
them were again obliged to stop work because of short¬ 
age of coal. 

The potash produced in the United States during the 
first three months of 1920, as reported to the Geological 
Survey from forty-three plants, amounted to 42,008 
short tons of crude material containing 11,969 short 
tons of available potash, valued at $2,738,195. 

Natural Brines 

The only notable gain seems to be an increase in pro¬ 
duction from natural brines elsewhere than in western 
Nebraska. In 1919 six plants that produced potash 
from these brines made an output of 11,293 short tons 
of potash. In the first quarter of 1920, five plants 
working the same brines produced 4,104 short tons of 
potash, and if they continued production at the same 
rate during the entire year they would produce 16,416 
short tons. The production of potash from cement 
kilns is proceeding at almost exactly the same rate in 
1920 as in 1919, although there were only sevpn pro¬ 
ducers in the first part of 1920, against 13 in 1919. 

Alunite was used in 1920 only in experiments made 
by companies that reported production of potash from 
this material in 1919. 

The accompanying tables were compiled by M. R. 
Nourse. 


British Columbia Plans to Develop Its Iron 
Deposits 

Plana to establish* an iron and steel industry on the 
Pacific coast of British Columbia are being considered 
by Canadian interests. Deposits of magnetic iron ore 
are known to exist in the territory, together with the 
necessary flux and fuel. The Canadian Collieries, with 
its extensive coal fields on Vancouver Island, its coke 
ovens and iron-ore-bearing properties, is probably bet¬ 
ter situated than any other corporation to undertake 
thi.s important project. 

Already a group of engineers has been in consul¬ 
tation with the government authorities, to establish 
ways and means of erecting a 300-ton furnace. It is 
felt that there is enough demand for iron and steel 
in the district to take care of the output of such a 
furnace, and if this demand does not materialize, the 
establishment of railroad car and equipment shops in* 
this section would' solve the difficulty. 

Government co-operation is assured in the form of 
bonuses for pig iron in British Columbia produced 
from local ores. For a 300-ton plant this would amount 
to about $1,000,000 yearly.' 
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Progress in the Byproduct Coke Industry" 


Description of the Modem Practices and Methods Exemplified in the Ford Plant-^oke-Oven Gas— 
Market for Byproducts—^Ammonium Sulphate—^Light Oil 
• and Gas Enrichment—^Tar 

By C. R. BELLAMY 


T he year 1919 is memorable to the coke industry 
in the United States, for in it for the first time 
the production of byproduct coke exceeded that of 
beehive coke. This fact is at the same time of vital 
importance to all our industries. For as F’oyd Parsons 
has expressed it, “The industrial prosperity of leading 
civilized nations depends upon their utilization of fuels 
and metals.” In this statement is found the real sig¬ 
nificance of the change from beehive to byproduct coke 
predominance. Better utilization of coal, our basic fuel, 
is the beginning of real conservation. 

Our byproduct coke-oven industry, with close to 11,000 
ovens in operation at this time, is one of huge dimen¬ 
sions, and the modern coking plant is one of the great 
achievements of chemical and mechanical engineering. 
The results of a modern plant show what progress has 
been made. The high yields indicate improved methods, 
while the uniform yields inilicate the extent to which 
operation is under control. A better knowledge of the 
factors that are essential to good results, coupled with 
the ability to control these conditions, is the feature of 
our best plants. Before going into details concerning 
operation data of one of the most modern plant.s let us 
briefly trace the growth of this industry and the progress 
that has kept pace with this growth. In the writer’s 
opinion, the expansion of the byproduct coke oven has 
been marked by three distinct periods, which with the 
attributed causes arc given in order of setfuence: 

1. Recognition by the steel industry that byproduct 
coke could be made that was superior to any beehive 
coke. 

2. Recognition by the gas industry of the fact that 
in the byproduct coke oven was its opportunity for de¬ 
velopment on the lines of real efficiency and economy. 

3. General conviction that the market for benzol, 
ammonia and tar was firmly established and able to 
absorb all possible production from coke ovens. 

The first period was realized by overcoming the o’d- 
time prejudice of the blast-furnace operator and then 
seeking his co-operation in determining what consti¬ 
tuted a satisfactory metallurgical coke. To illustrate 
this, the work of the Semet-Solvay Co. in conjunction 
with that of different blast furnaces is most interesting. 
For years this company made daily all the tests of which 
it had knowledge, such as specific gravity, porosity, 
shatter, loss in CO,, size of pieces and structure. These 
tests, accompanied by investigation and research at 
ovens and furnaces, finally led to the fixing of certain 
definite standards, and by strict adherence to these 
standards byproduct coke has come to sell at a premium. 
Factors which are considered essential to the production 
of high-grade furnace coke are: « 

I. Proper preparation of the coke in all respects, 
including size. 

^Read before, the American Inatitute of Chemical EnKlneera, 
Montreal, June 29, 1920. 


2. Uniformity of the coal mixture used in the manu¬ 
facture of coke, thereby producing coke of reliable 
chemical composition. 

3. Uniformity of heating of the charges in the oven, 
thereby controlling the physical atruct’ire of the coke. 

CoKK-OvEN Gas 

Tho commercial value of the surplus gas from by¬ 
product coke ovens was slow to be appreciated, and it 
w’as only about eight years ago that any general rec(»gni- 
tion of this Vcilue was apparent. Since then the progress 
in this direction has been so remarkable that today the 
byproduct oven loom.® up as the real solution to the 
problems confronting our public gas utilities. Very 
many of the large cities oa.«t of the Mississippi River 
are now supplied with coke-oven gas straight or mixed 
with watey gas. The literature of the gas industry as 
concerns manufacture ;r. now largely devoted to the 
byproduct oven and it has given us many valuable papers 
upon this subject. 

In this field, again, co-operation has meant success. 
Joint inve.stigation 'ny the two industries concerned has 
made it possible for the modern byproduct plant to de¬ 
liver a coal gas that will pass the most exacting specifi¬ 
cations as to B.t.ii., candle power and purity. And this 
gas can be produced so economically that no other process 
can compete. Some of the factors that make the pro¬ 
duction of such high-grade gas possible are: 

1. Proper mixture of proper coals. 

2. Tight ovens. 

3. Proper regulalinn of pro.ssure in ovens and in the 
hydraulic mains. 

4. Proper carbonization temperatures. 

5. Con.stant and reliable ob.servations. 

Market for Byproducts 

During the world war the byproducts from coke ovens 
were found to bo indispensable. Because of their exten- 



FIG. 1. PUSHER SIDE OK OVEN.S, I.IGHT OIL PT.ANT 
IN FOREGROUND 
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sive application at that time the merits of these products 
are now appreciated to the extent that they are just as 
indispensable in times oT peace. As soon as this market 
was established the,coke and gas industry was quick 
to avail itself of the fact and the growth of the industry 
has been very rapid i^ince then (1914). 

The byproducts are the same now as before the war, 
although at that time the Sernet-Solvay Co. was the only 
commercial producer of light oils. Improved methods 
have, however, resulted in much better yields of these 
products. This improvement consists chielly in., the 
control of operating conditions. There is an old coke- 
oven axiom, “Temperatures, incident to the .so-called 



Fl«;. U. IMT.SHKU SI HR OF HATTWllV 


high-speed operation, seriously affect the yields.” Under 
modern practice this has been changed so that it can be 
said that temperatures properly related to the speed of 
operation do not seriously affect the yields. And like¬ 
wise the other determining factors are now under regu¬ 
lation. 

The Ford Plant 

The modern practices and methods are well exemplified 
by the plant of the Ford Motor Co. at River Rouge, 
Mich., which is considered by many to be the finest 
byproduct coke-oven plant in the world. 

Karly in May it was my good fortune to study this 
plant for several days, and in this article 1 want to dis¬ 
cuss certain features of the equipment, operations and 
results which particularly impressed me. The data 
given here are those of actual re.sults. The yields are 
especially important, not only because they are high 
but because of their uniformity through varying speeds 
of operation. 

This plant was completed and put in operation in 
October, 1919. Its chief function is to supply a high- 
grade metallurgical coke to the Ford blast furnaces. At 
the same time a contract with the Detroit City Gas Co. 
calls for 10,000,000 cu.ft. of 18 cp. and 600 B.t.u. gas 
per day. Thus these ovens constitute a combined coke 
and gas plant and must maintain the highest quality in 
both products. To do this the speed of operation must 
not give rise to conflicting factor.s, but ra’ther all condi¬ 
tions must be properly co-ordinated to the speed of 
operation. Due to the unsettled conditions in the coal and 
railroad industries this plant has not had any really 
fast operation. Tn fact, very few plants have operated 
at full capacity during the period under discussion. The 
operation, however, has been performed at somewhat 
varying speeds, so that a study can be made of the 
effects, if any, of such changes. 


The Ford plant consists of 120 standard Semet-Solvay 
regenerator coke ovens, built in two batteries of equal 
size. Each battery is independent of the other in regard 
to control of operation. The gas direct from the ovens 
is received by a double hydraulic main, one main taking 
the rich gas given off during the first period of carboni¬ 
zation, while the second main receives the remaining 
lean gas. This sepaL'ation of gas during carbonization is 
performed in the usual manner—that is, by valves which 
are easy to open and close and which can be reversed 
when and as often as desired. The rich gas and lean 
gas are treated exactly alike up to the benzol scrubbers. 
Here the treatment is different and after passing 
through these scrubbers the two gases travel different 
paths, the lean returning to the ovens, the rich gas 
after enrichment and purification going to the city. The 
apparatus and equipment used to handle the gas is built 
in triplicate, one unit for the rich gas, one for the lean, 
with the third and middle unit as a spare. This spare 
unit is .so connected to the system that it can take care 
of either the rich or lean gas as necessary. The impor¬ 
tance of this feature is that repairs, apparatus cleaning 
and inspection do not cause inefficient or irregular oper¬ 
ation. Having a spare system of byproduct recovery 
apparatus and a spare for all essential machinery used 
on the ovens, this plant is enabled to operate on a time¬ 
table schedule. Every oven is pushed at the exact time 
scheduled, the schedule being observed with railroad 
precision. This regularity of operation which is essen¬ 
tial to the production of a .satisfactory quality of sur¬ 
plus gas, where high standards are required, means also 
that the load on byproduct apparatus is uniform and 
favorable for maximum byproduct yields. Tn the table 
of results it will be noted that the initial rich gas has 



FJ<;. JJISCHAUGE SIDE OF OVENS AND COKE WHARF 
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been produced without an appreciable variation in B.t.u. 
value for over three months. 

Each oven is designed for a charge of fifteen tons of 
pulverized coal and to carbonize this coal in any period 
from 16 to 30 hr. a9> desired. The capacity of the oven 
and the uniform coal charges are points that are worth 
emphasizing. At the Ford plant not only is the daily 
average charge per oven uniform but there is very 
little variation in the weights of coal charged in the 
different ovens. The regularity maintained in this 
operation is shown by Fig. 4, which gives average daily 
weight of coal charged per shift. This curve is posted 
in the foreman’s office and closely watched by all three 
shifts. 
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The size of an oven is determined by the amount of 
coal that it can successfully carbonize. Size has so far 
been an index to the progress of the industry, increasing 
capacity resulting in lower unit coats. This because 
the plant, exclusive of ovens, and force required for 
operation and maintenance of complete plant are fixed 
and independent of oven capacity. That is to say, the 
power plant, byproduct recovery appanftus, piping and 
other machinery will be practically the same for any 
given plant regardless of the capacity of its ovens, while 



FIG. 4. OinSRATING DATA. FORD PliANT. AVJflKAGB NUM¬ 
BER OF I’OIJNJDS OF COATi OFTARGKD TFR 
OVKN 1*KU SHIFT 


the number of workers will be almost the same. The 
increased tonnage due to larger capacity of units will 
therefore give its yields at little or no cost of produc¬ 
tion. 

Operating on an 18 hr. schedule the Ford plant has 
a daily capacity of 2,400 tons of coal. Were these ovens 
of 12-ton size the capacity of the plant on a like schedule 
would he 1,920 tons. In a 30-day month this would mean 
that the 15-ton unit plant would carbonize 14,400 more 
tons of coal than the smaller unit plant. The yields from 
this increased tonnage would be about 10,000 tons of 
coke, 345,000 lb. of ammonium sulphate, 45,000 gal. of 
light oil, 115,000 gal. of tar and 86,000,000 cu.ft. of sur¬ 
plus gas. Figuring that the value of the coke recovered 
would cancel the cost of the additiom^l coal and cost of 
producing byproducts there would be a net gain some¬ 
thing like this: 


34S.OOO III. so. («* 5«-. per 1 $17,250 

45,000 Kill liKht oil (»' I5f‘. |mtkh 1 (i,750 

1 1 5.000 gill, of tar (if* 4c. pcrgiil . 4,600 

86.000 M. ci-.ft. guM (n» 20<-. per M. 17.200 

Total monthly gain. $45,800 


It is true that the initial cost of the larger plant 
would be greater, but the returns just enumerated would 
yield handsome interest on the additional capital re¬ 
quired. 

Ammonium Sulphate 

The recovery of ammonia at the Ford plant is per¬ 
formed by the Semet-Solvay direct ammonium sulphate 
process. This process, which represents over eight 
years’ extensive experience with direct methods, marks 
a notable achievement in chemical engineering. The 
process is direct in procedure practically automatic in 
operation and produces a pute white salt. The high 
yields which are obtained are readily explained by the 
direct manner in which the gas is treated and by the 
control of the ammonia reactions. 

In the first place, each oven is properly filled with 
coal, as previously described, so that favorable conditions 
exist at the start. The coke-oven gas upon leaving the 
ovens travels a short distance from the hydraulic main 
and then passes through a two compartment cooler. 


From these coolers.an exhauster (Curtiss steam tur¬ 
bine) takes the gas and sends it under pressure through 
a tar extractor of the P. & A. type, then through 
another two-compai-tment apparatus, cq^lcd an econo¬ 
mizer, from which .apparatus it goes to the saturator. 
The gas loaves the saturator minus »ita ammonia, is 
■freed of acid and then cooled for benzol recovery. This 
is the full journey of the gas so far as ammonia is 
concerned. 

The gas enters the two-compartment cooler at a tem¬ 
perature# slightly .Tbove 80 deg. C. In the first com¬ 
partment the temperature is lowered about 30 deg. C. 
and in the second compartment it is brought down to 30 
deg. C. This temperature of 30 deg. 0. has been found 
to be the critical one for proper condensation in con¬ 
junction with minimum effort for sub.scquent heating. 
The cooling medium is a weak ammonia liiiuor, which, 
traveling over grids counter-current to the gas, is very 
efficient. The strength of this liquor is maintained so 
that only a minimum amount of NIT, will be absorbed in 
the cooling of the gas and the condensation of the light 
tars. Separation of the tar and liouor i.s effected in 
the coolers, which have a large base, by means of decan¬ 
tation. The tar is drawn off from the bottom and runs 
to a decanter, while the liquor entering the suction pipe 
of the pump at a higher point is sent through cooling 
coils and then back to the gas cooler. Each compartment 
of this cooler has its own circulation. A special con¬ 
stant level overflow device maintains a constant volume 
of liquor for circulation by carrying away an amount 
equivalent to that added by condensation and absorption 
of ammonia. Ammonia thus held in solution has to be 
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liberated by steam and lime in a still, from which it 
returns to the gas at inlet to saturator. With this 
exception the process is “direct." 

The Curtiss steam turbine, whose primary function 
is that of an exhauster, serves in a threefold manner, 
for in pumping the gas it is at the same time an 
efficient tar extractor. Due to heat of compression, the 
gas leaves the turbine at 50 deg. C., or about 20 deg. C. 
higher than it entered. Thus the turbine is exhauster, 
tar extractor and heater combined. The P. & A. tar 
extractor removes the last trace of tar. 

From the tar extractor the gas goes to the economizer, 
where it is brought in contact with the liquor of con¬ 
densation from the hydraulic main to pick up and re¬ 
store to the gas some of the water of condensation and 
free ammonia; the gas leaving the economizer is at the 
proper temperature for the sulphate reaction. 
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The clean jjas at 70 dcK. C. enters the saturator, 
which contains sulpliuric acid of 45 gr.p.l. strength, that 
is. nearly normal acid. The saturated acid is lifted by 
means of an air ejector into a sMdgo tank in which 
crystalliz.ation takes place and the unsaturated acid 
drains back to the saturator. The salt ffocs to a centrif- 
ujfal, where it is first dried and then washed with water. 
It is dumped from the centrifugal into banows, weighed 
and conveyed to a large hopper, from which it is handled 
into storage by an overhead crane. 

A small stream of fresh acid rOO deg. Be.) flowing 
into the saturator keeps the strength at ihe proper mark. 
With acid of the pn'per strength and gas at the proper 
temperature objectionable crystal formation does not 
take place in the satur.ator. The small amount of crys¬ 
tals that are bound to form on metal surfaces are not 
permitted to accumu ate. Once each dav for a few 
minutes the acid strength is built up to 125 g.p.l. and 
thus all crystals are dissolved and a clean saturator is 
maintained. 

The results obtained at the Ford plant are indicative 
of the progress that this process makes in ammonia 
recovery. The high yields as shown in the table of 
operation data were obtained from a coal mixture con¬ 
taining 20 per cent low volatile coal From straight 
high volatile coal even higher yields may be expected. 

As important as the yield of a byproduct is the cost 
of production. The unit cost is the test that tells the 
tale. During the month of April this plant produced over 
1,.500,000 lb. of (NIT.) SO. with an operating force of 
five men per 8-hr. shift and one foreman. This fore¬ 
man also has charge of the light oil plant. 

One of the most essential points ia a direct ammonia 
sulphate r^roress is clean gas. Practically all the treat¬ 
ment through wfiich the gas passes preparatory for 
entrance to saturators is made with the one purpose 
of obtaining clean gas. Upon the success of this treat¬ 
ment the purity and color of the sulphate depend. 
Hence the vital question is, ‘ How clean is the gas?” 
To determine this thc» filter paper method devised by 
the Semct-Solvay Uo. h:is been found very valuable. 
The apparatus, which is called the tar camera, needs little 
description other than that given in Fig. 7. 

An apparatus is here shown by meaii.s of which a 
known volume of gas can be drawn through filter paper 
and a comparison made of the color produced on the filter 
paper to indicate the degree of puj*ification of the gas. 
As usually performed two filter papers are used for 
each test to absorb the tar from 8 1. of gas. 

The amount of tar carried by the gas should be re¬ 
ported by comparing these filter papers with a photo¬ 


graphic scale, similar to that used in any color com¬ 
parison quantitative test. Or where great accuracy is 
required the determination is made by weighing the 
filter papers before and after the picture. 

This apparatus can also be used for the determination 
of H.S in gas. In this test the filter papers used are, 
of course, moistened with lead acetate. 


KOKDOPKIIATING DATA 1920 


Ai'liial llcBultn of Somet-Solvay Direct Ainiiiunium SuIpliHtr rroci‘i<!i 



t 

jaS 

OQ 

i 

s 

e 

> 

:ss. 

.S 

K 

h 

U 

1 

< 

|S 

s 

1 

Diitr 


1 

jS 

|| 

uK 

sS 

■»» cx 
93 

■***€ 

ao, 


Og 


a 

r 

o . 

P 

Cs 

January. 

. 1.813 

5.2 

25.7 

25 01 

I 07 

0. 169 

2.25 

FeUrimry. 

. 1,813 

4 4 

26.5 

24 94 

1.01 

0.135 

2.42 

March . . 

. 2.030 

4.0 

25.9 

25 00 

0.95 

0. 125 

2.46 

April .... 

. 2,022 

3 5 

25 8 

24.99 

1 00 

0 112 

2.16 

May... . 

. I.9II 

3 5 

26.8 

25.00 

1.02 

0.151 

1.84 


Surplus Gas 

The method employed for the preparation for ,»<ale of 
the surplus gas from the coke-oven p’ant is determined 
by the specifications which the gas has to meet. The 
general trend in the industry is towaid the elimination 
of candle-power specifications and lowering the calorific 
value of the gas required for cities, (yanada has now 
permanently adopted a standard of 450 B.t.ii. and no 
candle power. Only three of the larger cities of the 
United States still cling to a high-candle-power specifi¬ 
cation. This development is in direct line with the 
conservation of the natural resources of the country 
and is to ihe economic advantage of both producer and 
consumer of gas. It is no longer good economy to 
enrich gas with benzol to produce candle power when 
the requirements for motor fuel are rapidly outstripping 
the supply. Money spent for enrichment of gas is prac¬ 
tically all wasted, as, with very few exceptions, the 



KKl. 7. TAR (\\Mli2RA. T.RFT—GTCNPmAL LAYOUT OF 
APPARATUS. RIGHT—FILTER FRAMFi 


consumer derives no benefit therefrom. The purchase 
of special coals or the separation of the rich gas from 
the lean, or any othe^ operation involving cost, to 
increase the ca'orific value of manufactured gas brings 
no benefit to the consumer, who must, of course, pay 
for this increased cost, and the Public Service Com¬ 
missions and gas manufacturers should join in the 
determination and adoption of the standard of calorific 
value which permits a million B.t.u. to be delivered to 
the consumer at the lowest price. Of course, gases 
containing high percentages of nitrogen, like producer 
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gas, are not to be considered in this discussion. This expensive. The correct way is to take out the 
argument is illustrated by the following table, which without removing the light oils. This is accomplished 
shows the B.t.u. per cu.ft. in the various gases when ratus and methods. The procedure is ns follows: 


mixed with the theoretical amount of air required for 
their combustion. This mixture of gas and air is what 
the consumer actually burnsi so it is clear that any of 
these gases, when properly burned with the correct 
percentage of air, will give the same results. 
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So the real point of interest to the consumer is which 
gas can be furnished to him at the lowest cost per 
million B.t.u. 

In several cities, however, the legal standards still 
require the delivery of gas of high candle power and 
high B.t.u. content, and the gas from the Ford plant has 
to meet the standard of 18 candles and 600 B.t.u. 

Light Oil and Gas Enrichment 

The recovery of light oU at the Ford plant is so 
closely related to the enrichment of gas that these two 
subjects can well be treated together. As is usual in 
plants where surplus gas of high calorific and candle 
power specifications is sold to public utilities, the rich 
and lean gases follow parallel but separate paths 
throughout the byproduct recovery system. Up to the 
benzol scrubbers they are treated exactly alike, but from 
here on the treatment differs. 

It is a comparatively simple matter to obtain large 
yields of surplus gas that will pass the average B.t.u. 
requirements, which have recently been lowered in most 
states. In such cases it is possible to remove practically 
all the light oils from the gas, and if so the rich and 
lean gases can be treated alike in the recovery of benzol, 
or the gases may be treated without separation, if the 
calorific standard permits. In being freed of its light 
oil the surplus gas is lowered in B.t.u. value, but at the 
.same time it has all of its naphthalene removed. This 
treatment gives a gas suitable for distribution and, if 
separated, of 590 to 600 B.t.u. value. Such a gas meets 
the requirements of many cities which retain a high 
calorific standard, but it will not pass a high candle- 
power specification, and where such exists it is neces¬ 
sary to produce a very high-grade gas. Proper oven 
operation will yield such a gas, after which this quality 
must be maintained and delivered to the city without 
loss. For distribution it is essential that this gas be 
free of G,.!!., but it cannot stand the loss of any other 
illuminant. Of course, all the light oils could be washed 
out, freed of naphthalene and then used to enrich the 
gas to the proper mark. A high-grade gas would result, 
but the process would be rather inefficient and very 


The lean gas, upon leaving the saturator, in cooled and 
at the Ford plant by the standard Semet-Solvay appa- 
enters the benzol scrubber at a temperature of about 25 
deg. C. In this tall tower it is completely stripped of 
its light oil content by being washed with an absorption 
-oil of like temperature. This absorption oil, str.aw oil 
or ordinary gas oil, is circulated counter-current to the 
gas flow and leaves the scrubber containing about 2 per 
cent of light oil. 

The rich gas, upon leaving the saturator, is likewise 
cooled and enters a benzol scrubber at the desired tem¬ 
perature. Here it is washed by one-half of the ben- 
zolized absorption oil from the lean scrubber, the other 
half of this oil going directly to the light oil still. The 



small circulation of benzolized oil absorbs all the C.„H^ 
from the gas, also some toluol and xylol, but removes 
very little benzol. Thuf the gas is purified of C,uH, 
without serious loss of other illuniinarits. The drop in» 
B.t.u. and candle power, due to this treatment, is so 
slight that very bttle enrichment is necessary. Accord¬ 
ing to the latest figures, only 0.027 gal. of light oil is 
vaporized per 1,000 cu.ft. of gas to bring the gas above 
specifications. 

The most important feature of this surplus ga.s oper¬ 
ation is the uniformity of ros!ilts. Not only has the 
surplus gas yield been high, as will be noted from table 
of operating data, but it has been a yield of high-grade 
gas. That is the imiiortant fact, for the yield of sur¬ 
plus gas means nothing until compared with the quality. 
Furthermore, this yield has been almost constant in 
amount through the varying speeds of operation. Every 
day from Jan. 1 to June 1 the g.as company has received 
practically 10,000,000 cu.ft. of gas from these ovens - 
gas that has always been above the standard. This gas 
has been produced and delivered with scarcely any varia- 


FORD OPERATING DATA. 1920 
Sucpliu gu, light oil and tar yields 
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tion in B.t.u. or candle-power values. The uniformity 
of these results appears remarkable in comparison to 
those obtained only a few years ago, but shows what can 
be expected from modern ovens with advanced knowl¬ 
edge and methods for regulation. The maximum gas 
recovery which is here shown is one reason also for the 
uniformly high sulphate yield. 

A description of the light oil still is hardly necessary, 
as it is of the standard Semet-Solvay type. No frac¬ 
tionation is made, but the light oil is purified, washed 
and redistilled and sold as motor fuel. A satisfactory 
motor fuel consisting of ben/.o], toluol and xylol, mixed 
with an equal amount of gasoline, has the follorving dis¬ 
tillation results: 


ItoiliriK roiiit, 71 Jf'i; ('. S|i.i;r. (» 16 flrg. (*., 0 811 
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During the switchmen's strike there was a gasoline 
shortage in Detroit which caused some worry but little 
or no inconvenience, due to the fact tha* the Foril plant 
was able to release 300,000 gal. of purified light oil for 
motor fuel. Tank wagons from the various companies 
came lo a plant for oil and distributed it throughout 
the city. Thus a serious situation was averted. 

The light oil that is recovered by the method described 
comes mainly from the lean gas. The true yield is 
therefore the sum of the oil produced and the oil left in 
the rich gas. This total would mean a high commercial 
yield, and one that would bo possible wherever the gas 
specification was below (500 B.t.u., with no candle-power 
requirements. 

'fAK 

The old-time problem, “What is to become of the tar?” 
has apparently been solved satisfaclorily. With the 
enormously increased supplies the market has kept pace 
and today tar is selling at a dejidedly Ip'gher price, but 
yet somewhat hclow its true value.* Tar lends itself 
rea<li*y to a variety of -isos, many of which are just 
beginning to be appreciated. Tiio Ford experience 
affords an interesting illustration in ibis respect. 

The original boiler eciuipment contained eight 400-hp. 
Wickes boilers, arranged lor gas firing. The demand 
for gas was so heavy that tar was utili'^ed in its place 
most satisfactorily and at a decided saving over coal, the 
value of tar being tak(!n at 5c. per gal. When using tar 
the pump at the storage tank is run continuously, so 
that there is a constant circulation sutficient. to meet the 
highest peaks and yet allow excess tar to he bypassed 
from the discharge to the suction line. In order to keep 
the tar hot the discharge line is wrapped with two 2-in. 
steam lines ;»nd the tar reaches the boilers at a tem¬ 
perature of 00 deg. C. At that point superheated steam 
is used to rai.se the tcmperaUir-i to 100 deg. C. and by 
means of steam injector.^ delivered to the tar burners. 

W^hen the price of fuel oil became almcwi prohibitory 
the Ford company began experimenting with tar to take 
the place of oil in the heat treatment of forging.s, etc. 
This w’orked out .so satisfactorily that the company 
expects shortly to be using 15,000 gal. of tar per day, 
which will do the same amount of work as the 25,000 gal. 
of fuel oil formerly used. Tart of this is due to the 
higher efficiency of the tar and the remainder to 
improvements in operation. This tar is as it comes 


from the byproduct coke plant, no further refinements 
being necessary. 

In conclusion, I wish to acknowledge the assistance 
given by A. A. Kelkenney, superintendent of the Ford 
coke plant, in preparing the operation data and curves 
shown here and to express my appreciation of the 
courtesies and assistance given me by his organization. 

Thfi Solvriy Co. 

In4lian»i>oli8. Irid._ 


Progress ic Low-Temperature Carbonization 
of Coal 


Developments in the low-temperature carbonization 
of coal arc taking place in the United Kingdom, and a 
number of important industrial concerns have entered 
into contracts to secure the products of this process. 
It is understood that three plants are to be operated in 
the execution of existing contracts, which contemplate 
the combustion of bituminous coal by low-temperature 
methods in order to conserve the potentially rich constit¬ 
uents, such as motor spirit or gasoline substitute, fuel 
oil, sulphate of ammonia, and gas. Among the indus¬ 
tries which have recently made agreements to utilize 
the byproducts of the process are an electric power 
company, a large municipality, a firm of steel manufac¬ 
turers, and a general manufacturing firm. 

The exponents of low-temperature carbonization 
estimate that 1,000,000 tons of coal will be consumed 
annually under existing contracts and that plants for 
the exploitation of the process will supply, in addition 
to 7,000 million cubic feet of gas, the following products: 
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It is understood that the process has been patented 
in this country and abroad. Although it appears that 
any important industry normally consuming large sup¬ 
plies of bituminous coal may utilize the process, the 
greatest development in its future exploitation will be 
through Ihe erection of large plants in the colliery dis¬ 
tricts, where the constituents can be economically ex¬ 
tracted and distributed. 


Canada’s Paper and Pulp Exports 

The Canadian Government statistics for the year 
ended March 31, 1920, give the total value of the pulp 
and paper exports' of the Dominion as $104,636,901. 
This is the first time that these figures have reached 
the hundred-million mark. In 1919 the exports were 
valued at $82,569,680, and in 1918 at $63,344,143, the 
totals for the three years being made up of: 
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The 1920 paper exports included 14,272,513 cwt. 
(713,625 long tons) of newsprint, valued at 153,203,792, 
constituting more than 50 per cent of the total. The 
United States took 12,553,349 cwt. (627,667 long tons), 
valued at $46,809,178. 
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Legal Notes 

By Welungton Gustin 

Decision on Patents of Cottrell and Speed 
The United States Circuit Court of Appeals, Ninth 
Circuit, has reversed and remanded, with directions, the 
decree of the District Court, dismissing the infringe¬ 
ment suit of the Petroleum Rectifying Co. brought 
against the Reward Oil Co. The suit was based on 
alleged infringement of the Cottrell and Speed patents. 
Nos. 987,116 and 987,116, for a process and apparatus 
for separating and collecting particles of one liquid sus¬ 
pended in another. The first-numbered patent covers 
the process and the second is for apparatus by which the 
process is carried out. 

Specifications of Patent Involved 

The specifications in the invention say: 

“There is a large class of oils that cannot be eco¬ 
nomically freed from water without distillation. These 
are largely oils in which the water is in very small 
globules, often less than one-thousandth of an inch in 
diameter, and behaving as if surrounded with a mem¬ 
brane-resisting coalescence of the drops . . . Many 

natural petroleums as taken from the wells contain from 
i to 60 per cent of water in the form of small drops 
(i.e., emulsions), and after being allowed to stand for 
months still hold a great proportion of the water in 
suspension.” 

Judge Gilbert in his opinion say.s: “The specifications 
go on to say that the inventors had found that, when 
these emulsions are subjected to the action of high po¬ 
tential electric charges in the manner thereinafter 
described, they are rapidly de-mulsified, the water set¬ 
tling to the bottom of the vessel, collecting into large 
masses, which can be readily withdrawn, leaving the 
oil dry. 

“The process involved in the m vent ion, as shown by 
the specifications, is substantially this: Oil loaded with 
water in the form of minute globules is passed between 
two electrodes separated at a proper distance, the elec¬ 
trodes being connected to a source of electricity of suf¬ 
ficiently high potential to create between the electrodes 
an electrostatic field or field of electric strain, which 
will cause the minute globules of water to conglomerate 
and coalesce until they become so large that they will 
settle out from the oil by gravity. For present pur¬ 
poses it is sufficient to quote the first claim : 

“ ‘The improvement in the art of separating and col¬ 
lecting particles of one liquid suspended in another, 
which latter is essentially a non-conductor of electricity, 
consisting in bringing the material to be treaty be¬ 
tween electrodes connected to a source of electricity of 
sufficient voltage to produce coalescence of the suspended 
particles in such wise as to cause the rapid separation 
of the two liquids throughout the body of the mixture, 
and at the same time prevent the coalescing globules 
from forming complete chains, short-circuiting the 
electrodes.’ 

Contention op the Appellee 

“The appellee (Reward Oil Ck).), operating under a 
patent, issued Oct. 26, 1916, No. 1,168,263* for ‘Process 
of Dehydrating Oil,' removes the moisture from oil by 


passing the oil between electrodes connected to a source 
of electricity of sufficient voltage to cause the suspended 
particles to coalesce in such wise as to produce rapid 
separation of the two liquids throughout the body of the 
mixture. But the appellee contends that it does not 
infringe the appellant’s (Petroleupi Rectifying Co.) 
patent for the reason that it does not prevent the coa¬ 
lescing globules from ‘forming complete chains, short- 
circuiting the electrodes.’ Therein is the whole ground 
of controversy in the present suit. In both processes 
there are the electrodes, the sufficiently high voltage to 
produce coalescence of the moisture, and to separate 
the^ame from the oil. The only question is whether 
the operation involves different methods of electrical 
action. In the application for the McNear and Bowles 
patent reference was made to the appellant’s patent as 
follows: 

“ ‘Said patentees (Cottrell and Speed) relied upon the 
electromotive force only to break down the oil partitions 
between the water globules, and took especial pains to 
prevent short-circuiting between the electrodes, and, in¬ 
deed, their inventions consisted wholly in the prevention 
of short-circuiting. We have discovered that far better 
results are obtained by relying, not upon electromotive 
force, but upon heat as an agent to produce coalescence 
between the water globules, this heat being produced by 
the passage of the very large electric current which is 
produced by short-circuiting, the amount of heat being 
such as to convert water globulc.s in the path of the 
current into steam, and by said conversion breaking 
the electritf current in said path.' 

“This fanciful explanation of the effect of the current 
in the appellee's process may be pardoned in view of the 
fact that neither the patentees of that patent nor any 
expert witness was able to say just what does occur in 
the mass of the fluid when under treatment in either 
process. The theory that in the appellee's proce.ss the 
water globules are by the electric current converted into 
steam is not e.stablished by evidence, and is discredited 
by the appellee's expert witnesses. The defense of non¬ 
infringement, therefore, rests upon the appellee's con¬ 
tention that in the appellant's proce.ss there is no pas¬ 
sage of electric current from one electrode to another, 
and that the dehydration of oil accomplished therein is 
the result of the maintenance of Jin eleef rostatic condi¬ 
tion in the fluid between the two electrodes, whereas in 
the appellee's process the dehydration is accomplished 
by the passage of currents of electricity from one elec¬ 
trode to another. In other words, according to the 
appellee, it is cs.sential to the appellant's process tha< 
short-circuiting be avoided, while it is essential to the 
appellee’s process that short-circuiting be produced. We 
are led, therefore, to the inquiry what is short-circuiting 
as referred to in the appellant's claims, and what is 
the proper construction of the appellant's claim where it 
provides for a source of electricity of sufficient voltage 
to prevent the coalescing globules from forming com¬ 
plete chains short-circuiting the electrodes.” 

Conclusions of the Court 

In concluding this inquiry the court says: 

“The term ‘short-circuiting' in the appellant's claims, 
if susceptible of two meanings, should be given that 
which the specifications show it was intended to have, 
if that meaning is not repugnant to the plain and clear 
terms used. Cottrell and Speed were the first to dis¬ 
cover the process of dehydrating oil by electricity. 
Their invention went into large and extensive use. For 
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a time it was- used by the appellee under a license. Prof, 
(‘ory stales that so far as he knows it is a pioneer in¬ 
vention. It should receive a fairly liberal construction 
that will uphold rather than destroy. The construction 
given the term ‘short-circuiting' by the court below is, 
we think, erroneous. What the inventors meant by the 
term was a total short-circuiting, and not the succession 
of minute short-circujts snapping from one electrode to 
another, whereby dehydration is accomplished in both 
the appellant's and the appellee’s process. The claims 
of the appellant’s patent must be read in the light of 
the invention as disclosed in the specifications. It ap¬ 
pears therefrom that the inventors recognized the essen¬ 
tial value of the formation of chains between the elec¬ 
trodes and the instantaneous disruption of the chains by 
electric current, and at the same time the necessity of 
maintaining the potentiality of the main current, and 
that it was to express that necessity that they inserted 
in the claims the caution against such short-circuiting 
of the current as to interfere with the process. They 
realized that the momentary passage of short currents 
between the electrodes would not ‘short-circuit’ their 
current in the sense in which they used that term in 
their claims.” 

Further the court said that it was not essential that 
patentees should either understand or set forth the 
scientific principle on which the patented process oper¬ 
ated, It quoted from another decision where that court 
said: 

“It may be that the inventor did not know what the 
scientific principle was or that knowing it, he omitted, 
from accident or design, to set it forth. That does not 
vitiate the patent. He sets forth the process or mode 
of operation which ends in the result, and the means for 
working out the process or mode of operation.” 

Opinion of Expert Witness—Views op the Court 

Prof. Cory, expert witness for the appellee, was of 
the opinion that chains were formed in appellant’s 
process, the theory of which, as stated by the court, is 
that, if the voltage is suificicntly high, chains arc formed 
and a current fiow instantaneously occurs, which demol¬ 
ishes the chains, whereby the flow is arrested. That a 
variation in the current docs occur in practice is shown 
in appellant’s specifications, which state that when the 
proper electromotive force is applied the ammeter will 
show “irregular variation” in the current, or “occa¬ 
sional momentary variation.” 

Further, the appellee contended that the extensive use 
and great utility of appellant’s process is owing to the 
use of the rotating type of treater disclosed in the Cot¬ 
trell and Wright patent assigned appellant, and not in¬ 
volved in the present suit, and that the inventions dis¬ 
closed in the patents in suit are not operative. 

This contention the court held to be not sustained 
by the record. In the first, said the court, the fate 
of appellant’s process patent is not linked with that of 
its apparatus patent. “No process patent is in theory 
cither helped or harmed by the excellence or worthless¬ 
ness of the disclosed apparatus by which it is illus¬ 
trated.” (255 Fed., 83.) In the instant case the court 
said: “Again, the evidence shows that it is not true 
that the first apparatus was a failure. A ‘treater’ con¬ 
structed under the apparatus patent in 1909 was in use 
for several years. The evidence is that it required 
readjustment, and that it was not perfect in operation, 
and that some three years later the appellant resorted 


to the use of treaters with revolving electrodes as dis¬ 
closed in the Cottrell and Wright patent, and thereby 
increased the efficiency of the process from 15 to 26 per 
cent. No defects in the process patent, therefore, can 
be predicted upon defects in the apparatus patent,.and 
the fact that the first apparatus was defective is no 
reason for denying protection to either the patented 
process or the apparatus. ... If, as we have found, 
the appellee uses the appellant’s process it is immaterial 
that by improvements in structure of its apparatus, the 
appellee has so increased the efficiency of its machine 
that it marks a distinct improvement upon the appel¬ 
lant's apparatus.” * 

Purchaser Should Use Good Faith in Making Resale 
of (ioods Not Up to Specifications 

Judgment for Smith, DeMacedo & Co., Inc., Phila¬ 
delphia, against Swiit & Co. was recently affirmed by 
the Supreme Court of Pennsylvania. Swift & Co. had 
sold to the former company thirty-four tons of oleo- 
stearine, an article represented to be suitable for the 
same uses and to comply with the specifications set forth 
for stearic acid. It was to be resold and shipped for use 
in Portugal. Upon arrival there it was found the com¬ 
modity did not conform to the specifications^ and the 
customer declined to accept the shipment. 

With concurrence of Swift & Co. the shipment was 
directed to be sold for the best price obtainable. There¬ 
upon, the court said, it became the duty of Smith, 
DeMacedo & Co., Inc., through its agent, to exercise good 
faith, reasonable judgment and diligence in making a re¬ 
sale. If this were not done and the first seller sustained 
a loss thereby, the buyer cannot enforce the rule that 
the damages would be the difference between the value 
of the goods at the time of delivery and the value they 
would have had if they had answered the warranty (spe¬ 
cification set forth on order) at the time and place of 
delivery. 

There was evidence to show that a resale was neces¬ 
sary, and that owing to the lack of shipping facilities, 
the article could not be sold elsewhere than in Lisbon. 
The law is that in such cases the loss must be minimized 
by the holder of the goods and he will be held responsible 
for any negligence in reducing loss to the product. 

Evidence as to the price obtained on the resale, in¬ 
troduced to show the measure of damages, such damages 
to the brokers being the difference between the contract 
price and the market price of the product, was objected 
to on the ground that the witness testifying knew 
nothing of market conditions. But the court said the 
sale took place through an experienced broker for the 
very best price obtainable, and it was not shown that 
such sale lacked good faith, nor that the circumstances 
under which the sale was made were calculated to pro¬ 
duce the beat price obtainable or to procure the best 
market price, nor for the reason that the evidence was 
but the opinion of the witnessi nor because it did not 
appear that Smith, DeMacedo & Go. used reasonable 
efforts to secure the best obtainable price. 

That the witness had no knowledge of the market con-: 
dition was not availing since the price obtained through 
a fair sale would establish a market condition for that 
sale, and certainly would be the best price obtainable as 
agreed upon by the parties in ordering the resale. Of 
course, when such sale is unfair and damage results be¬ 
cause the sale is below the market price, this latter price 
becomes important in establishing the seller’s loss. 
Judgment for the brokerage company was affirmed.. 
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Cure of Flakes by Proper Heat Treatment 


An Account of a Heat-Treatment Practice Evolved for Heavy Nickel Steel Forguifta ^hich Reduced 
Flaky Test Bars to 15 Per Cent of the Total, Bssed on the Idea That Most 
Flakes Are Caused by Internal Strains in the Metal * 

• By C. S. CROUSE* 


T hinking that the problems met and solved in temperature control furnished by the Leeds & Northrup 
evolving^ a standard practice in one plant might Co., which operated as follows: There were twelve holes 
possibly prove of assistance to others, I have out- in the sides of the furnace arranged in three rows 
lined the following observations which were taken over spaced at thirds around the circumference, the holes 
a period of about eight months and cover the time from in each row being spaced about equally from top to 
the start of treating, through the experimentation bottom of the furnace. These holes were for the pur- 
period, up to and including the time when a standard pose of inserting iron-constantan thermocouples through 
practice was developed. the wall of the furnace to actual contact with 


Furnace Equipment 

The heat-treating plant under observation was equip- 
ped with seven vertical, electric resistance type furnaces 
hirnished by the General Electric Co., each one having 
six rows of nichrome heating elements or ribbons, the 
upper three and the lower three rows acting as inde¬ 
pendent units. Power was furnished by a three-phase, 
220-volt alternating current. The furnaces (shown in 
Fig. 1> were cylindrical in shape, being made of fire¬ 
brick with a boiler plate shell, and a capacity of nine 
type A or eight type B forgings, which tsrpes will be 
explained below. The forgings were hung in a circle 
from a supporting spider (Fig. 2) so that their outer 
sides were within a few inches of the heating ribbons. 
Attached to the spider, by means of a heavy round bar, 
was an eye so that the whole charge might be handled 
as a unit by means of an overhead crane. 

The charge and spider were in turn supported in the 
furnace by being suspended, by means of a square, flat 
plate under the eye, from two movable eye-beams which 
in turn rested on rails on either side of the furnace pit 
(see Fig. 1). After the charge was placed in the fur¬ 
nace the top was closed by rolling two semi-circular 
covers into place, these covers being made of brick 
incased in a casting. After the covers were closed 
there was very little loss of heat by radiation, thus 
making for a high heat efficiency. 

The furnaces were further equipped with an automatic 

•Professor of mctnllurgy, IlnlviTsity of Kentucky. 





FIG. 1. EL.lfM:;TlUC UESISTANCB-TYPH FURNACE. COVERS 
ROLLED BACK. LOOKING DOWN 



FIG. 2. SKETCH OF FORGINGS SUPPORTING SPIDER 

the forgings, all the holes, however, not being in use 
at any one time. There were also two other holes so 
situated that a couple might be inserted to get the 
nichrome ribbon temperature, one couple getting the 
temperature of the upper three rows of ribbons and the 
other that of the lower three rows. 

Each half of the furnace was furnished with a 
recording pyrometer which plotted both the ribbon and 
the forging temperature in that part of the furnace 
and, being set for any temperature, automatically threw 
the current off and on so as to maintain that tempera¬ 
ture. In addition there were extra thermocouples placed 
in each furnace and connected to a Leeds & Northrup 
multiple point recorder, this arrangement acting a.s a 
check on the other. 

All cold junctions were carried up to the instruments 
in the pyrometer room, where they were automatically 
compensated. In addition, all couples and instruments 
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FIG. 3. FtlRNAOK ROOM 

• furnace pit; center, qucnrhins tanks; rlglit, cooling pit. 


were carefully checked and standardized at frequent, 
stated intervals. 

In addition to the furnaces, there were four cooling 
pits similar in design to the furnaces, but having no 
provision for heating. There were also two quenching 
tanks, one for water and the other for oil. However, 
after the first few weeks of treatment the oil, which 
was Robisoil No. 2, specific gravity 0.865, flash point 395, 
viscosity 140, was supplanted by water. In order to 
keep this cool, it was pumped out of the building, 
sprayed and returned to the tank. A general view of 
the whole department is given in Fig. 3. 

Forgings to Bk Treated 

There wore but two main classes of forgings treated, 
one of which will be called class A and the other ..class 
B, as shown in Fig. 4, the latter having the greater 
cross-sectional area, but being shorter. Both classes, 
however, varied in cross-section within themselves— 
that is, there was a certain cross-sectional area down 
to a shoulder and then a certain greater area below the 
shoulder. 

Class A forgings were 9i ft. long, the small section 
extending for 3 ft. 9 in. to a shoulder. The overall 
diameter at the small end was 6 in. and the diameter of 
the bore 24 in., leaving a wall thickness of 13 in., while 
the overall diameter at the large end was 6S in., with 
a bore diameter the same as the other end, leaving a 
wall thickness of 2i^ in. The first 6 in. of the smaller 
end, which was the waste or test metal, was slightly 
larger than the balance, thus leaving a slight shoulder 
under which clamps were placed and the forging thus 
attached to the spider. The approximate weight of the 
forging was 780 lb. 

Class B forgings were 4 ft. long, the small section 
extending for 2 ft. 8 in. to a shoulder. The overall 
dimension at the smaller end was 9 in. and the diameter 
of the bore 52 in., leaving a wall thickness of li% in. 
The larger end was quite irregular, but averaged about 
114 in for an outer diameter, while the bore diameter 
was 7 in., leaving a wall thickness of 2.t in. This forg¬ 
ing was suspended from rods thrust through holes bored 
in the 6 in. of test metal at the smaller end, as there was 
no shoulder at this end. The bore at the shoulder con¬ 
tracted to about 24 in. in diameter for about 4 in. of 
length, making a heavy section at this point. The 
approximate weight of the forging was 407 lb. 

Operations were started on 3 per cent nickel steel 
forgings (although a few contained some chromium as 
well as nickel), the carbon averaging around 0.38 per 
cent. The forgings were received direct from the forge 
plant with nothing done to them aside from a green 


anneal to relieve the forging strains. After receipt at 
the plant they were rough machined and bored, then 
heat treated and tested, then finish machined, bored 
and assembled. 

Careless Original Practice 

The initial heat-treating practice was to place the 
forgings in a furnace entirely disregarding its tempera¬ 
ture and without making any attempts to segregate the 
'forgings in a charge with respect to their carbon con¬ 
tent. The temperature of the furnace at this time, prior 
to the introduction of the forgings, averaged around 
1,226 deg. F. (660 deg. C.). The charge was then 
brought to a temperature which averaged 1,425 or 1,526 
deg. F. (775 or 830 deg. C.), depending on whether the 
forgings were to be quenched in water or in oil, in a 
length of time that averaged 34 hr., when it was 
quenched in either water or oil, the medium chosen 
depending on the uniformity or lack of uniformity of 
the cross-sectional area of the forging, the one of 
uniform cross-sectional area being quenched in water 
and the one of irregular cross-section in oil. The object 
of this was, of course, to avoid cooling one part faster 
than another and so prevent strains from being set up 
that might crack the forging. 

The temperature of the water before quenching was 
between 80 and 90 deg. F. (30 deg. C.) and the time 
of immersion averaged around 2 min. The temperature 
of the oil Was a variable depending on how frequently 
it was used, as there was no provision made for cooling 
it. The time of immersion varied somewhat with the 
temperature of the oil, but for the same temperature it 
was always several times the period of immersion when 
water was us6d. 

After quenching, the forgings were immediately put 
back into a furnace for the draw, its temperature aver¬ 
aging around 1,000 deg. F. (540 deg. C.) before the 
forgings were placed in it. The charge was then raised 
to a heat of between 1,100 and 1,200 deg. F. (620 
deg. C.) and held at that temperature for about H hr., 
the time of raising to heat being about 2i hr. 

In all cases the time that it took to raise a charge 
to heat varied with conditions and the time of holding 
at heat was regulated by the necessity of having each 
forging heated entirely through at the particular tem¬ 
perature (^sired. Also the operator had to be sure 
that sufficient time was given for the necessary changes 
to take place in the steel after the critical range had 
been passed, these changes being somewhat slowed up by 
the presence of the nickel. 

After the draw was complete the charge was removed 
to a cold pit and allowed to cool to below 600 deg. F. 
(315 deg. C.) with the pit covers closed. This was for 
the purpose of protecting the forgings from air currents 
which might cause unequal cooling, setting up strains 
in the steel and causing warping and cracking. 

As previously stated, there was about 6 in. of waste 
metal left on each end of both classes of forgings for 



FIG. 4. SIZES OF NICKEL-STEEL FORGINGS TREATED 









August 25, 1920 


CHEMICAL AMD METALLDBGICAL BNGIMEBRIMG 


881 


the purpose of furnishing test metal. After heat treat« 
menti transverse bars were cut from this waste metal, 
one from each end, the bar from one end being diagon¬ 
ally opposite from the bar on the other. These bars 
were then shaped in shapers and turned down in lathes 
to the standard test bar 0.505 in. diameter, 2 in. 
between prick points. There were batteries of saws, 
drills, shapers and lathes kept for this purpose only. 
The bars were then pulled on one of three Riehle testing 
machines and the data carefully recorded^and the frac¬ 
tured test pieces saved. The shapers, lathes and testing 
machines were run by girls under the supervision of 
men and, after a short period of training, they became 
very proficient. 

After a considerable number of forgings had been 
tested, it was found that while some of them passed 
specifications there was no uniformity of result and 
something would have to be done to improve the per¬ 
centage of acceptable pieces. The fractured test bars 
also showed a large number of flakes, of which I will 
say more later. 

Segregation According to Composition 

A careful study of the results indicated that each 
heat-treatment charge should be made up of forgings 
with similar carbon content, within limits, and the heat 
treatment, especially the drawing temperature, regu¬ 
lated accordingly. 

This was then done and the treatment changed so 
that the quenching temperature averaged about the 
same as before, but with the drawing temperatures 
ranging as low as 970 deg. F. (520 deg. G.). The time 
of holding at heat in the draw was also lengthened to 
6 hr., though subsequently it was found that while this 
long time did no harm neither did it apparently do any 
good, so for the sake of economy it was materially 
reduced. 

This practice increased the percentage of passed forg¬ 
ings to some extent, us was expected, but flakes and 
streaks still continued to appear in the fractured test 
bars. 

Description of Observed Flakes 

• 

Before going any further 1 will define ''flake” and 
"streak” as they occurred in the transverse test bars. 
A flake is apparent to the eye as a spot of any size occur¬ 
ring in the fractured surface of the test specimen and 
extending transversely across it, the plane of the flake 
being parallel to the long axis of the forging. A streak 
is a bright band, generally about 0.02 in. (0.5 mm.) in 
width, apparently of the same nature as a flake, but 
having the plane of the defect at right angles to the 
long axis of the forging. In other words, when test¬ 
ing transversely a "streak” is a flake parallel to the 
axis of the test piece, a "flake” is perpendicular to it. 

Flakes Ascribed to Strains in Steel 

A cause for the existence of these flakes and streaks 
was then sought, and it was generally agreed that they 
were due to strains in the steel, but whether they were 
in the steel before heat treatment, whether heat treat¬ 
ment caused them, or whether, if they were present 
before treatment, the treatment could eliminate them 
was not plain. Accordingly a careful study of the treat- 
• ment was made to see if undue strains were being set 
up in the forgings by the practice being followed at 
that time, and it was decided that the habit of putting 
a cold forging in a hot furnace was very apt to set up 


strains in the sted and that even though these strains 
were not sufficient to cause flakes the practice was not 
a good one and should be eliminated. In this connection 
the following test was made. One end of a small metal 
rod, on the other end of which was a telephone receiver, 
was thrust through a thermocouple hole hi-the side of a 
furnace and up against a forging. By listening at the 
receiver a person could hear what seemdd to be strain- 
iilg or cracking noises when the forging was heated 
rapidly and this apparently indicated a rather severe 
straining of the metal under the given conditions. How¬ 
ever, this experiment could not be taken as conclusive, 
as the intensity of the sounds, and even the very 
existence of them at all, varied with the listener. ^ 

However, in view of the above findings, the experiment 
was tried of putting the forgings into a cold furnace 
and bringing them to heat very slowly, the time varying 
from 16 to 20 hr. and, at times, even longer. This prac¬ 
tice was tried for about 10 days, but only as an experi¬ 
ment, being diametrically opposite to the previous prac¬ 
tice of putting the forgings in a hot furnace and bring¬ 
ing them to heat as rapidly as possible. Ten days was 
found to be sufficient to get enough data on which to 
base conclusions. 

Of course the extreme length of time involved in 
bringing the charge to heat precluded the adoption of 
this method commercially, but the results obtained 
showed that it was a step, though a radical one, in the 
right direction. However, flakes and streaks still per¬ 
sisted, and it was decided that they must be formed 
prior to forging, which the writer had contended right 
along, and experiments were accordingly undertaken 
with that idea as a basis. 

Flakes Found in Ingots 

As previously stated, the steel was made and forged 
at another plant than where treatment and machining 
were done. The casting practice at that time was to 
cast into square ingots and cool in the air. Experi¬ 
ments were begun at the beginning of things, therefore, 
and a number of these square ingots were cut open. 
It was found that flakes appeared along the diagonal 
lines across the ingot from corner to corner. As the 
corners or edges of a square ingot cool first, thus setting 
up strains along these same diagonal lines, it was 
deduced that flakes were caused, in part at least, by 
cooling strains and experimentation proceeded accord¬ 
ingly. 

The shape of the ingots was changed from square to- 
octagonal and the hot ingots were stripped and buried 
in ashes to cool, thus insuring very slow and uniform 
cooling. A number of these ingots were then cut open 
and flakes were found to have been practically elimi¬ 
nated. This casting and cooling practice was accordingly 
followed from then on, with such modifications as con¬ 
ditions from time to time indicated, and very little 
further trouble was experienced with flakes. 

This all proved that while the initial heat-treatment 
practice was not all that it might have been, still the 
low percentage of passed forgings was due as much 
to poor steel as it was to poor heat treatment. 

As stated before, the long time required to bring a 
forging to heat when put in a cold furnace and raised 
very slowly precluded the use of this practice commer¬ 
cially, so the following scheme was evolved which worked 
out very well. 

It is generally agreed, I believe; that if the difference 
in temperature between the furnace and the forgings 
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is not more than 300 to 400 deg. F. (175 deg. C.) no 
undue strains will be set up in the steel and also that 
after the forgings are raised to a temperature of 
between 600 to 700 deg. F. (340 deg. C.) even a greater 
difference in temperature will do no harm. Working 
on these premis^.s, one furnace was set aside for a pre¬ 
heating furnace, the cold charge being placed therein 
when the furna^ temperature was around 400 deg. F. 
The charge was then brought up to about 700 deg. F.i 
when it was removed to another furnace which was at 
a considerably higher temperature and there brought 
to heat. The temperature of this second furnace before 
receiving the charge varied from 1,000 to 1,200 deg. F. 
(600 deg. C.) depending on circumstances. As far as 
the draw was concerned, the forgings were removed 
from the quenching bath at a sufficiently high temp.!ra- 
ture so that they could be put into a furnace at a rela¬ 
tively high temperature without any harm ensuing. 

The foregoing improvements in both steel and treat¬ 
ing practice resulted in a material increase in forgings 
passed, but the percentage was not yet what it should 
have been and a study was made of the quenching and 
drawing temperatures to see what improvements could 
be inaugurated along those lines. 

At this time 3 per cent and 2 per cent nickel-steel and 
3 per cent nickel-chromium steels were being treated, 
and it was found that the (|uenching temperatures could 
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PIG. 5. RELATION BETWEEN PHYSICAL PROPERTIES AND 
DRAWING TEMPERATURES IN THE HEAT TREAT¬ 
MENT OF I.ARGE N1CKBI..-STEEL. FORGINGS 


be practically standardized for all three classes if the 
drawing temperatures were properly adjusted. The fol¬ 
lowing practice was accordingly evolved, which resulted 
in passing about 85 per cent of the forgings on the first 
treatment. 

The forgings were placed in a furnace which was at 
a temperature of from 500 to 700 deg. F. (315 deg. C.), 
heated through to this temiieraturc, and then trans¬ 
ferred to another furnace which was at a higher tem¬ 
perature, as explained before. In this second furnace 
class A forgings were raised to a heat of 1,476 deg. F. 
(802 deg. C.) and class H forgings to 1,500 deg. F. (816 
deg. C.) in a time of from 8 to 12 hr. They were then 
held at heat for a time of li hr. for class A and 2 hr. 
for class B forgings and quenched in water. 

For class A forgings the time of total immersion was 
li min., at the expiration of which time the forgings 


were pulled up till the shoulder was just beneath the 
surface of the water, when the heavy section was given 
an additional quench of 30 sec. In the case of class B 
forgings the time of immersion of the whole forging was 

1 min., with an additional minute for the heavy section. 
These quenching times were found to be adequate for 
getting the proper quenching effect and yet did not cool 
the forgings so low as to cause cracks, which danger is 
always present in alloy steels. Neither did the forgings 
lose an unnecessary amount of heat, thus causing the 
necessity for more power consumption and a needlessly 
long time for bringing the charge to heat in the draw. 

After the quench the charge was put back into the 
drawing furnace, whose temperature varied from 900 to 
1,050 deg. F. (525 deg. C.) and raised to heat in from 

2 to 4 hr. It was held at heat for 3 hr., removed to a 
closed pit and cooled to below 600 deg. F. (315 deg. C.) 
with the pit covers closed. 

As stated before, the practice outlined above resulted 
in the passing of about 85 per cent of the forgings on 
the first treatment and was followed, with perhaps minor 
modifications for varying conditions, from the time it 
was evolved till the plant closed. 

The accompanying chart, Fig. 5, shows the relation 
between the drawing temperatures and the carbon con¬ 
tent of the steel for the three classes of material used, 
the forgings in all charges used in preparing the chart 
having passed test on the physical properties shown. 

In conclusion the writer wishes to state that the 
above article was written before the recent rather gen¬ 
eral discussion in the technical press on flakes in nickel- 
steel forgings and he wishes to be understood as advanc¬ 
ing no theories, but as merely stating facts, leaving 
the reader to draw his own inferences. 

Lexington, Ky. 

Conserving Canada’s Pulp-Wood Resources 

Canada produces something like 800,000 tons of paper 
per annum, and after supplying its own needs finds a 
ready market in the UniM States for the greater part 
of the remainder. The Dominion is making rapid prog¬ 
ress with the development of its wood-pulp industry, 
the output of which, according to the latest available 
official figures, rose from 363,079 tons in 1908 to 1,464,- 
308 ton% in 1917. 

Its illimitable virgin forest areas and its x>olicy of 
conservation and reafforestation should in the near 
future make Canada one of the greatest pulp and paper 
producing countries in the world, but today it cannot 
meet anything like the demand for either commodity 
from the United States—^which normally takes 76 per 
cent of Canada’s output of paper—or from Great 
Britain, Australia, New Zealand, and South Africa. The 
provincial governments of Canada, in refusing to permit 
the export of pulp wood grown on Crown lands, are 
naturally unwilling to exploit their forests without re¬ 
gard to conservation, but are perfectly willing to con¬ 
tinue to send to the United States most of their output 
of print paper. 

It is extremely doubtful whether the paper consumer 
—^large or small—will experience much relief in respect 
of prices within the next two or three years. While 
wood pulp continues to be the principal raw material 
for paper, conservation of the world’s pulp wood areas 
should certainly be supplemented by a thorough inves¬ 
tigation of the adaptability of other fibers to paper¬ 
making puT poses. 
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The Chemical Engineer—His Functions and Training* 


An English View of the Functions of Three Classes of Chemical Engineers: Those Employed in Chem¬ 
ical Works, Those Engaged in Manufacturing Chemical Plant, and Consultants—Sugllfested Cur¬ 
ricula for Students Who Haye Had Preliminary Training in Chemistry or Engineering 

By J. H. west 


M uch has been written at various times on this 
subject, and it is one of peculiar importance just 
now in view of the great and increasing interest which 
is being taken in the provision of adequate facilities 
for the training of chemical engineers in this country 
lEnglandl. It is, however, evident that there is still 
much confusion of thought as to the proper functions of 
a chemical engineer, and until this matter in cleared up 
there can be no real progress in devising the correct 
lines upon which his training should be carried out. 
The recent very interesting informal discussion on 
“What Is a Chemical Engineer?” at the Chemical 
Industry Club provided a further proof of this con¬ 
fusion of thought, some speakers even going so far as 
to consider a chemical engineer as a sort of super-plant- 
superintondent. 

The object of this article is to analyze the functions 
of chemical engineers in relation to chemical manufac¬ 
ture, to classify these functions into their various 
groups, and then to discuss the various sources from 
which the chemical engineers of the future are likely 
to come, thereby arriving at the nature of the training 
they will have had previous to entering upon the study 
of chemical engineering proper, and finally to offer 
some suggestions as to the training they will require, 
and how this is to be provided. The writer does not 
desire in any sense to lay down the law on these 
matters, but rather to open the way for an unbiased 
consideration of this subject, which m of the highest 
importance to the whole British chemical industry, 
based upon clear thinking and a practical appreciation 
of the actual conditions under which chemical manu¬ 
facture is being carried out to-day. 

The report of the British mission which investigated 
the German chemical factories in the occupied territory 
makes it clear that Germany’s past supremacy in the 
chemical industry was not due to superior and exclusive 
knowledge on the part of her chemists, but rather to 
highly organized and well-thought-out methods of manu¬ 
facture carried out in scientifically designed plants. 
There is still, unfortunately, a certain amount of apathy 
among British chemical manufacturers regarding these 
questions, though not nearly as much as before the 
war, some of the older concerns attaching far more 
importance to guarding the secrets of their old-time 
methods than to keeping in touch with new methods 
and new discoveries. Others, however, realize even now 
that a bitter fight for commercial existence may soon 
be upon them, and they are making their plans accord¬ 
ingly. It is essentially the chemical manufacturer who 
is chiefly interested in obtaining and utilizing competent 
chemical engineers, and any criticisms or suggestions 
regarding the points referred to in this article will be 
most heartily welcomed from chemical manufacturers, 

•Reprinted from the Chemical Trade JaumaJ and Chemical 
Engineer, June 6. 1920. p. 727. 


and also from others who are interested in the training 
of chemical engineers. 

Functions of the Chemical Engineer 

Chemical engineers may be divided into three main 
classes. First, those who are employed in chemical 
works; second, those who are engaged in manufacturing 
chemical plant; and, lastly, consultants. These three 
classes will be dealt with in turn. 

Thf Ciikmical En(.inkkr in a Large Works 

In order to arrive at a clear understanding of the 
functions of a chemical engineer engaged in a chemical 
works it is necessary first to consider his duties in a 
large works where the organization is highly developed 
with a large staff, and consequently there is less over¬ 
lapping of duties than is inevitable in a small works 
with a correspondingly small staff, because such over¬ 
lapping tends to obscure his true functions. These 
(Julies were fultv gone into by the present writer in a 
previous article' and it is not, therefore, necessary to 
go all over the ground again, but there are certain 
points which must be emphasized, and in order to make 
them clear it is here necessary to make a digression. 

Phases of Chemical Manufacture 

The principal point, in the writer’s opinion, is that 
there arc, and must be, three distinct sides or aspects 
of chemical manufacture, leaving aside financial and 
selling considerations. These are the chemical side, the 
manufacturing or production side, and the engineering 
side. The .second is by far the moat important, for it 
is obviously the main business of the works, and the 
two others are merely adjuncts necessary in order that 
the production side can be carried on. It is becoming 
more and more realized by progressive manufacturers 
that production is a science in itself, which should be 
kept separate from other phases of the work and placed 
in the hands of trained production experts. In any 
manufacturing industry, whether gas-engines, boots, 
chemicals or anything else is being made, the production 
man is given certain materials to transform into certain 
products, and he is provided with the necessary means 
of doing thi.s—viz., first, what may be termed plans of 
operation, for lack of a better term; second, plant; 
third, labor; fourth, energy; and lastly, subsidiary 
materials, other than raw materials. 

Take the case of a works making gas-engines. The 
raw materials are pig iron, ingot metals for non- 
ferrous alloys, bar and sheet metals, and various 
sundries. The plans of operation consist of the designs 
for the gas engines prepared by the designing and 
drawing office staff, and the methods of manufacture 
which are worked out partly by the drawing office and 

•**The Manufacturinir Or»anl*atlon of Large Worliii,” Ohem. 
Trade J., Feb. 9. 1918. 
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partly by the tool-room staff. The modern tendency 
is all toward working out the various processes of 
foundry work, machining and assembling beforehand 
by the joint clrawing office and tool-room staffs, so that 
the product idn man gets all these matters cut and dried, 
and has not got to work them out for himself. 

The case of chemical manufacture is almost exactly 
parallel. The raw materials depend upon the products 
to be made. The plans of operation are the chemical 
processes as worked out by the chemical staff, and the 
methods of carrying out Ihc various chemical and 
physical operations as worked out by the chemical 
engineering staff. Here, again, the production man 
should bo provided wdth all his requirements without 
having to bother himself about them, so (hat he can 
devote his whole lime and energy to his own job, that 
of production. Now, production is not chemical work, 
and it is not engineering. It is a thing apart, calling 
for special knowleilge of organization, the handling of 
labor and materials, the saving of time, and the 
economics of manufacture, as well a.s some knowledge of 
chemistry and engineering. There are many people who 
believe that a chemical plant can be run siicce.ssfully 
only by a chemist. If that is true in (he case of a given 
plant or process it is a sure sign that either the process 
has not been fully worked out by the research chemist, 
or that the plant and methods of operating have not 
been properly worked out by the chemical engineer. 
When a chemist says that he must run a process him¬ 
self it simply means that he has turned over an incom¬ 
plete process to the works and that he will complete his 
research on the plant itself. Now, a manufacturing 
plant is not the proper place for research if it can 
possibly be avoided, because research in such a plant 
inevitably means interference with production. 

In the case of large firms with a well equipped semi- 
manufacturing scale laboratory practically every point 
regarding both process and plant can be worked out 
there, but smaller firms regard these laboratories as 
luxuries beyond their means, though in reality they 
would in most cases recoup the entire cost of such a 
laboratory wu’thiri a year by the saving in time and 
money on their manufacturing plants. However, if 
there is no such laboratory the final stages of the proc¬ 
ess and plant research must he carried out in the 
manufacturing plant; but this should be placed under 
the control of the production man from the outset, with 
the chemist and chemical engineer to assist him until 
the initial difficulties have been overcome and the pro¬ 
duction is working smoothly. When this stage is 
reached the investigation of the process and plant and 
the methods of working should be so complete that the 
whole thing is practically foolproof. The production 
man should then, and then only, take full charge, leaving 
the chemist and the chemical engineer free to tackle 
other problems, and only needing to be recalled to give 
advice if and v ':on other difficulties arise. 

PRODUCT’ N Work Not Real Chemical Work 

Once the production is going smoothly by no stretch 
of the imagination can it be claimed that there is any 
real chemical woik, in the highest sense of the words, 
involved ir. carrying it on. There will be routine testing 
of raw materials and i T agents, and of the products at 
various stages of manufacture, including the finished 
article, but once these tests have been worked out and 
systematized a chemical student straight from college 
could carry them out, and how any chemist who is a real 


chemist can wish to have anything more to do with the 
plant when there is other research work—real chemical 
work—^waiting to be done is a mystery, except that many 
chemists seem to prefer any sort of work almost to 
chemical work. There is no reason why a man who has 
been trained as a chemist should not take up production 
work in a chemical factory, provided he acquires the 
necessary knowledge of the science of production, and 
his chemical knowledge will be very useful to him; but 
he should frankly acknowledge when he does so that he 
has changed his vocation and is no longer doing the 
work of a chemist. The same thing applies to a chemical 
engineer who desires to run his plants when they are 
completed. Let him do so, if he has the necessary 
knowledge and ability, but let him also realize that by so 
doing he has ceased to work as a chemical engineer. 

Duties op Chemical Engineer 

True chemical engineering is a branch of engineering, 
just as much as electrical engineering or mining engin¬ 
eering, and it is nothing else. The real chemical 
engineer must be an engineer first, last and all the 
time, and his original training must be an engineering 
training, including the serving of an apprenticeship in 
the shop.s, as in the case of any other true engineer. To 
this must be added a real aptitude for and knowledge of 
chemistry, physics, and physical chemistry, particularly 
the two latter. It is primarily a man with such a train¬ 
ing followed by sufficient practical experience who will 
be best fitted for carrying out the design and con¬ 
struction of original and complicated chemical plant 
without outside assistance. This work is the principal 
function of the chemical engineer, but he must be pre¬ 
pared, in addition, to assist and advise the various 
experts in other branches of engineering, such as power 
and steam engineers, structural engineers and electrical 
engineers, who will be on the staff of a large chemical 
works, or who may be called in from outside, regarding 
the special requirements of chemical works in these 
directions. He must, further, in order to fulfill these 
functions, collaborate closely vith the chemical staff, the 
production staff, and the other engineering experts, 
including the repairs engineer, and he will have to deal 
with outside makers of plant, and select the most suit¬ 
able types, arranging for any modifications of the 
makers’ standards, if such be absolutely necessary.. 

Putting a Process on a Commercial Scale 

The ideal method for preparing a laboratory chemical 
process for conversion into a manufacturing proposition 
would be a joint investigation carried out in the closest 
collaboration by the chemist, the production man and 
the chemical engineer, bearing in mind that the produc¬ 
tion man, as representing the commercial point of view, 
is the most important. The chemist would therefore 
have to satisfy him that the process he submitted 
involved no waste of materials by the use of excess 
reagents beyond that absolutely necessary to carry out 
the reactions, that expensive reagents were not to be 
used where cheaper ones would do, that the yields had 
been pushed to the highest point attainable, and that 
the use of power and heat had been reduced to a 
minimum. The chemical engineer would have to satisfy 
him that the plant proposed was in every way suitable 
and efficient, and that economy of labor, power, heat, 
cooling water, etc., had been fully provided for. By the 
production man is here meant the head man or produc¬ 
tion superintendent of the whole worki^. The man 'who 
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is to run the plant should be brought into touch ^ith it 
during the construction period, so that he will be 
familiar with every detail of the plant and process 
before he has to begin operations. A board of directors 
who insisted upon the preparations for manufacturing 
their products being carried out in this way would feel 
confident that not only were they using their staff to. 
the best advantage but were insuring commercial suc¬ 
cess as far as that can possibly be done. 

The Chemical Engineer in a Small Works 

So much for the works chemical engineer in a largo 
works where his duties are highly specialized, and there¬ 
fore clearly defined. We come next to the smaller works, 
where there is a chief chemist, with one or two research 
and routine chemists under him, and a chemical 
engineer. Here again, in the writer’s considered 
opinion, far-seeing manufacturers who study organiza¬ 
tion and think out things for themselves will ultimately 
be driven to the conclusion that it is belter to employ 
special production men to run the plants, and use the 
chemists and engineer to do their own proper work. In 
this case the methods of collaboration by chemist, 
production man and chemical engineer will be similar 
to those already considered, but if shift chemists are to 
run the plants the chief chemist alone will collaborate 
with the chemical engineer, and the onus of securing 
maximum economy of labor, power, heat, etc., will lie 
upon the latter. In either case the whole of the engi¬ 
neering work will have to be carried out by the chemical 
engineer, unless outside experts are called in, say, for 
instance, where a whole new works has to be laid out. 
It must be realized that the engineering problems con¬ 
nected with a chemical works cover such an enormously 
wide field that it is absolutely impossible for any one 
man to have expert knowledge of every phase, but, as 
before explained, the chemical engineer will assist these 
experts in satisfying the peculiar requirements of the 
chemical works. 

Where tub Chemist is Also the Chemical Enginefk 

Lastly we come to the all too common case of the 
works where there is a trained chemist but no chemical 
engineer, his place being taken by an engineering fore¬ 
man as a rule, very often an ex-sea-going engineer who 
has picked up a practical knowledge of chemical plant, 
but has no knowledge of the principles of chemical 
engineering. This is a state of affairs which will 
probably cease to exist in a few years, when there is an 
adequate supply of trained chemical engineers, but it is 
very common at present, and it has led to the idea that 
if the chemist in such a case studies chemical engineer¬ 
ing he can combine his own functions with those of the 
chemical engineer, thus becoming a sort of hybrid. That 
this is the sole conception of a chemical engineer pos¬ 
sessed by many people was evident from the remarks of 
several speakers at the Chemical Industry Club debate, 
before alluded to. In fact, it was suggested that the 
name for this hybrid was badly chosen, and that it 
ought to be engineer-chemist. There is truth in this 
suggestion, for how can a man without a proper engi¬ 
neering training be an engineer? That a knowledge of 
chemical engineering, even of the most empirical kind, 
is most valuable to such a man is obvious, and that with 
the aid of outside engineers or chemical plant-makers 
he can do farily good work in getting together plants 
in \^hich to carry out'his processes is not denied. 
There muet be hundreds'of clifemical works in operation 


today which have had every bit of plant in them got 
out and put up on these lines, but such a man is not a 
chemical engineer, or an engineer at all in the true 
sense. 

• • 

Research Should PRhX'EDK Large-Scale Production 

• 

It is most probable that here we come up against the 
fundamental difference between British and Cerman 
methods. The British manufacturer is satisfied if his 
staff can got together and put up a plant which will turn 
out a Kiven product, and as soon as the process has been 
decided upon Ihe plant is got on with and production 
is begun, all question of commercial eflicieiicy and most 
of the snags and difliculties of large-scale manufacture 
being left over until the plant is working. It is not too 
much to say that many chemical plants in this country 
remain in the experimental stage for several years after 
th<»y start producing, and some plants seem never to 
emerge from this stage at all. The result is variable 
quantity and quality of output, with corre.spondingly 
disappointing financial returns, duo to the occurrence 
of difliculties which ought to have been investigated 
and got over beforehand. The (ierman manufacturer, 
on the other hand, insists upon every phase of both 
process and plant being worked out in advance by highly 
trained specialists. In other words, the research work 
is carried much further than is done here, where 
research is usually restricted to the purely chemical 
laboratory-sc£ile stage, instead of being carried right up 
to the manufacturing stage, both as regards process and 
plant. Research on the chemical engineering and pro¬ 
duction sides is just as necessary as on the chemical 
side. 

A well-equipped semi-manufacturing-scale laboratory 
is exceedingly useful for this work, but much can be 
done with odd pieces of spare or disused plant, and the 
proper use of the quantitative flow sheet, on which 
the history of every pound of raw materials, reagentk 
and solvents, and every unit of heat and other forms of 
energy, from the moment they enter the plant to the 
moment they leave it, is worked out as closely as pos¬ 
sible, will throw a flood of light on the extent and 
exactness of the knowledge of the process and the plant 
which has been acquired. With regard to the hybrid 
engineer-chemist, while it is admitted that he can 
devise, put up and run plants, can he possibly have 
sufficient specialized knowledge of the chemical, the 
engineering and the production sides to do full ju.stice 
to all three? Heaven knows life is all too .short for 
ac(]uiring adequate knowledge and experience of one 
small corner of one branch of one department of 
technology, without attempting more than one. 

The Chemical Engineer as Maker of 
Chemical Plant 

Passing next to the second class of chemical engineers, 
those employed by firms manufacturing chemical plant, 
the functions and (qualifications will be very similar to 
those of the chemical engineer in a large chemical 
works. A less extended knowledge of chemical plant will 
be demanded, because he will only be required to deal 
with .the special types of plant manufactured by his 
firm, but, on the other hand, he will have to study the 
application of these types to a much wider range of 
chemical manufactures than the works chemical 
engineer, who is confined to dealing with only one class 
of chemical products. This class of chemical engineer, 
again, must be a properly trained engineer, capable .of 
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(lesi^ning plant not only suitable for the purpose 
intended but capable of being manufactured on econom¬ 
ical lines at competitive prices. Makers of chemical 
plant can be, and a^e, of immense assistance to chemical 
manufacturers, particularly those who have no chemical 
engineer of their cjwn, and there are plenty of honest 
makers who are willing to give disinterested advice 
whether it results in the sale of their own plant or not. 
There are, unfortunately, others, happily in the 
minority, who are sufficiently blind to their own real 
interests to push the sale of their goods, irrespective of 
the suitability or otherwise of these for the purpose 
in view. 

The Consulting Chemical Engineer 

Finally, we have the consulting chemical engineer, 
who may have started life as a works chemical engineer 
or as a maker of chemical plant, and, provided he has 
had a thorough training and a sufUcieritly wide 
experience, it does not matter which:. The proper 
functions of a consulting chemical engineer are to 
advise on the design and construction of chemical plant, 
the layout of chemical works, and, either alone, or in 
the case of large and important undertakings preferably 
in consultation with other experts, upon the other phases 
of chemical works engineering, such as buildings and 
the supply of steam and power. It is no part of his 
business to advise upon the purely chemical side of 
processes, any more than it is the legitimate busiiv'ss of 
consulting chemists to advise upon the design of 
chemical plant, yet consulting chemists frocpiently do 
the latter, sometimes with disastrous results, a’Ml con¬ 
sulting chemical engineers are often cxpcelcd to do the 
former. Here again, in this age of speeialization, over¬ 
lapping of functions is greatly to be deprecated. In 
the consulting chemical engineer the chemical manufac¬ 
turer who has no chemical engineer of his own can find 
a\i unbiased arbitrator bclw€*en himself and the maker 
of chemical plant. 

Training the Chemical Engineer 

In considering the training of the chemical engineer 
it is necessary to difTerentiale carefully between the 
various classes of men who require training. Starting 
with the college student, it must be pointed out that at 
present, anyway, chemical engineering must be con¬ 
sidered as more or less a post-graduate subject or as a 
subject to be taken up after the student has put in at 
least two years on cither engineering or chemistry, 
consequently the training required will be very different 
in its early stages, according to the previous record of 
the student. The supply of students who begin with an 
engineering training, and later on take up chemical 
engineering, is likely to be small for some years, or 
until chemical engineering comes to be recognized as 
a well-defined and attractive branch of engineering, but 
it is probably men of this class, engineers at heart, 
with an aptitude for chemistry, who will make the best 
chemical engineers of the highest type. These men will 
have served their time in the shops, either before going 
to college or during their engineering course on the 
80-called sandwich system, and they will have had a 
thorough grounding in engineering subjects, so that 
they need not devote time to these subjects during their 
first year at chemical engineering. They should rather 
study as much chemical technology, physical chemistry, 
electrochemistry and thermodynamics as possible, 
plenty of laboratory work in all these subjects being 


included, and one day per week being devoted to the 
principles of chemical engineering. 

On the other hand, students with a chemical training 
should in their first year give three days a week to 
engineering subjects, including applied mechanics, 
strength of materials, inachine drawing and design, and 
building construction, with one day on thermodynamics, 
physical chemistry and chemical technology, and the 
remaining day on chemical engineering principles. Dur¬ 
ing the second year all students would devote most of 
the time to the principles of chemical engineering and 
the design of chemical plant, the remainder of the time 
being spent on chemical and physical subjects by the 
engineering students, and on engineering and physical 
subjects by the chemical students. The economics of 
chemical manufacture should also be dealt with, and 
such matters as the factory law relating to chemical 
works, safety appliances and the handling of labor. 
Students who can stay on for a third year would have 
advanced lecture.^ on chemical engineering principles 
and practice, and would be encouraged to specialize in 
some branch of the subject in which they would carry 
out original investigations. The above is merely 
intended as a suggested general allocation of time. 

Plant Experience Essential 

Works experience is most essential for all students, 
smd is very ditficult to provide for. If it can possibly be 
managed students sboiikl spend some months in a 
chemical works, or failing that in the works of a firm 
n»aking a wide range of chemical plant. Possibly one 
summer vacation spent in each kind of works would be 
the best arrangement. It is greatly to be hoped that 
chemical manufacturers, when they begin to realize that 
properly trained chemical engineers will be not only 
valuable but essential to them, will come forward to 
aid the educational authorities by opening their works 
to students (luring the vacations. Chemical students 
who wi.sh to acquire some knowledge of chemical 
engineering- -and this subject is bound to be of great 
value to every chemist who intends to enter the chemical 
industry, whether on the research side or the plant side, 
—woul(l take as much of the above course as they couW 
spare time for. 

Chemical Industry Seeks Highly Trained Men 

In this connection it is worth referring to some 
remarks made by Dr: E. F. Armstrong, F.R.S., at the 
annual dinner of the Chemical Engineering Group, to 
the effect that the supply of partly trained chemists 
was likely greatly to exceed the demand, and that 
manufacturers now wanted not merely pass or honors 
degree men but highly trained chemists capable of 
undertaking the highest type of research work. Such 
men will certainly require a knowledge of chemical 
engineering. It might be added that there will no doubt 
be good openings for men with a chemical training who 
definitely propose to go in for plant or production work 
instead of research work, and prepare themselves for 
this by studying the economics of chemical manufacture, 
the principles of plant and works management, and 
chemical engineering; if necessary, abbreviating their 
purely chemical training in order to do this. 

The training of production men lies outside the scope 
of this article, but it would appear that there is great 
need for a systematic course of training for plant super¬ 
intendents and works managen^ arranged on broad 
llnee suitable to any manufacturing industry. 
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The Copper Industry in 1919 

T he principal features of the American copper in¬ 
dustry durinfi^ the year 1919 are shown in an ad¬ 
vance statement on the production of copper in the 
United States by H. A. C. Jenison, of the United States 
Geological Survey, Department of the Interior. 

The smelter output in 1919 was about 1,310,972.000 
lb., a decrease of 697,661,000 lb. from that of 1918. The 
production of refined primary and secondary copper 
from domestic and foreign ore and metal was 1,863,- 
680,000 lb., which was 612,497,000 lb. less than the pro- 
duction in 1918. Refined primary copper amounting to 
326,043,000 lb, was produced from ore or other material 
imported from foreign countries, principally Chile, Peru, 
Mexico and Canada. 

The discrepancy between the smelter production and 
the refinery production is due to the fact that 
562,000,000 lb. of blister copper and other material was 
in process of refining at smelters and refineries or in 
transit on Jan. 1, 1919. and though it was smelted in 
1918 it was not refined until 1919. 

Exports Show Grkat Falling Off 

In 1919 ihc imports of copper in all forms amounted 
to 420,38S,()(:0 lb., and the exports of copper in all 
forms antonnfod to 516.0‘J8,000 lb., which was 231,062,- 
000 lb. loss than the oxnorts in 1918 and 616,205.00*0 
lb. less than those in 1917. The exports in 1919 were 
less than in any year since 1907. 

On Jan. 1, 1919, the slocks of refined copper were 
180,000,000 lb., and on Jan. 1, 1020, they were 631,- 
000,000 lb., an increase during 1919 of about 451,000,- 
000 lb. Tlie slocks on Jan. 1, 1920, were several times 
greater than they have ever been before. 

In addition to the stocks of refined copper in hand 
about 310,000,000 lb. of blister copper and material was 
in process of refining at smelters and refineries or in 
transit on Jan. 1, 1920. This estimate does not include 
blister in foreign smelters destined for the United 
States for refining nor material in transit to the United 
States from such smelter.s. * 

The apparent domestic consumption in 1919 was 
about 876,564,000 lb., which is 785,106,000 lb. less than 
that in 1918 and less than the domestic consumption 
in any year since 1914. 

Cai^ses op Decrease in Output 

Many causes contributed to decrease the smelter and 
refinery production, the domestic consumption, and the 
exports, and to increase the stocks, but the principal 
cause was a poor market. The industry was working 
at maximum capacity when the war demand for copper 
ceased, and it was then, of course, forced to continue 
production only at the rate required to supply the ordi¬ 
nary commercial and industrial demand. The war de¬ 
mand was stopped so suddenly as to disturb greatly 
the trade and industrial conditions, and the prospects 
for the immediate future appeared so uncertain that 
few industries were able to continue production without 
first decreasing it greatly and reorganizing, to some 
extent, their industrial mechanism. 

Prices and Costs 

Under the peace-time conditions the demand for 
copper was small and the average price soon fell from 
24.7c. to about 16c. a lb. This price was far below 
the actual cost of the production of a very large part 


of the previous year’s output. All smelters and mines 
were forced to decrease production. Some were shut 
down entirely; others were operated at the minimum 
capacity that would keep the organization intact and 
the equipment in proper order. Much*af the copper in 
stock could not be profitably held, and the placing of 
^a large part of it on the market kepf the price down, 
though it showed a tendency to rise when the read¬ 
justment set in. 

Price Lowest Since 1916 

The price during the year showed many fluctuations 
but averaged only 18.6c. a lb., which was about 24 
per cent less than the average price in any year since 
1916, though the cost of labor and supplies had ri.sen 
as much as 150 per cent during that time. 

The labor troubles in other industries decreased the 
demand for copper, increased the cost of supplies used 
by the copper industry, and materially increased the 
co.st of production. 

Deckease in Fokkk’.n Demand 

By the time the price of copper had ri.sen high enough 
to permil the industry to rnccl these unfortunate con¬ 
ditions foreign exchange began to fall so rapidly that 
foreign buyers were unable* or reluctant to purchase 
American copper, and finally I he exch.ange between the 
United States and foreign centers dropped so low 
that they coiilil no longer buy it. These conditions 
almost ruined the foreign market for American copper, 
and the demand and the price? in the domestic market 
were less than they had been at any time for several 
years. On the whole, the year was an unsuccessful 
one, and in view of the conditions it is remarkable 
that the industry remained as stable as it did. 

Pkospeuts for 1920 

It is hard to foresee what improvement can be ex-« 
pcctcd in 1920, but the quantity of copper .sold in 
the early part of 1920 indicates that the year will be 
better than 1919. Any improvement, however, will be 
temporary and no stability or security can be found 
until existing troubles are settled and industry and 
trade become more stable. The prosperity of the cop¬ 
per industry is peculiarly dependent upon the estab¬ 
lishment of stability in other industries, and before 
the industry can receive any great stimulus the con¬ 
dition of labor and of trade generally, not only in 
America but in Europe, must be greatly improved. 
When that lime comes the industry will undoubtedly be 
as prosperous as ever. 

Manganese Addition Increases Life of Thermit 
Welded Wabblers 

Successful results obtained from a considerable num¬ 
ber of welds made V)y .several large steel mills have 
shown, according to a statement by the Metal & Thermit 
Corporation, New York City, that the life of wabblers 
on pinions, rolls and large shafts which have been 
repaired by thermit welding, after previously haying 
been worn away or broken, can be prolonged materially 
by the addition of 3 per cent pure manganese to the 
railroad thermit in addition to the 1 per cent pure 
manganese already in the thermit. This will give a 
hard wearing surface. Wabblers should be thoroughly 
heated to about 1,400 deg. F. before welding; otherwise 
no alloying of the two metals will be obtained. 
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Turpentine From British 
Columbia Firs 

I N A recent, interview E. S. Oliver, an industrial 
chemist and specialist on wood products, who has 
made a study of'rndhoils of extract!njr the maximum 
amount of resin from trees without injury to the jrrow-* 
itiK tree, Kave some interestinj^ and valuable information 
in connection with the turpentine industry, which is at¬ 
tracting considerable attention amoiiK persons identified 
with the development of the resources of RritisK Colum¬ 
bia. Mr. Oliver, who has in the past conducteil investi¬ 
gations in Mexico and Cent nil America and in the 
forests of Russia. Sweden, (Germany and the Mediter¬ 
ranean countries, states that the j^reatest potential 
source of turpentine and resin chemicals lies in Hritish 
Columbia. 

COVKRNMKNT ISSPKS “RESIN LEASEP” 

At the last session of the provincial legislature of 
British Columbia there was passed an amendment to the 
Forest Act, whereby the provincial government is 
authfirized to issue “resin leases” and to collect a royalty 
of three-quarters of a ' cnt a gallon on all resin gathered, 
in addition to the fees and rentals paid into the Forest 
Protection Fund. The amendment was passed only after 
demonstrations by, and report.s from, forestry officials 
.showing that tapping for resin does not injure the 
growing trees. * 

The Oliver Method op Collection 

Some of the interesting history of this new industry 
was revealed when Mr. Oliver pointed out that the 
very first ship which came from England to the shores 
of America bore instructions, written in the hand of 
Queen Elizabeth herself, as to the method to be em¬ 
ployed in securing tree resin. “And,” he added, 
^‘curiously enough, on this continent the’ very same 
methods are still followed. It is an industry which has 
shown no improvement in its methods of collecting its 
raw material.” 

Under the old system of scarifying the barks of the 
trees and collecting the resin after the more volatile 
elements had become* oxidized liy contact with the air, 
it was not possible to secure more than 17i per cent 
bulk of turpentine. In Canada the highest production 
in any of the ea,stern plants was 15i per cent. Under 
Mr. Oliver’s tests the lowest he has received was 33 
per cent, or 1 per cent higher than in Germany, where 
the resin byproduct industry has been developed to 
an art. 

Pi«)ci*:ss Benefits the Trees 

Without disclosing any of the secrets of the process, 
it may be said that Mr. Oliver achieves his results by 
boring a very small hole into the tree trunk and her¬ 
metically sealing it to an air-tight flask. In this way, 
instead of injury being done to the timber, the growth 
of the tree is aided. The resin being in the nature of 
fecal matter which the tree is seeking to rid itself 
of, the quality of the timber and the rapidity of its 
growth are aided, the small drain holes not affecting 
the efforts of the tree to send up sap and build up new 
cells. 

Many Valuable Resin Products 

The theory worked out by M!r. Oliver to explain why 
larches and pines send out resin is that the pines and 


conifers are the survivors of a cold epoch which swept 
over the northern hemisphere. The only way in which 
the germ of life in the tree cell could endure was by 
the tree evolving a non-freezable and non-swelling sub¬ 
stance to enwrap and protect the cells. Such a sub¬ 
stance is turpentine, which forms a large element in 
tree resin. “With a return of warmth,” says Mr. Oliver, 
“these trees now find themselves with a supply of resin 
for which they no longer have any use. The tree is 
always seeking to rid itself of the substance by dis¬ 
charging through the roots into the ground and by 
forming abscesses in the tree trunk. When the tree 
trunk is scarified or the bark injured the resin oozeS 
out.” 

Among the valuable products obtained as a result of 
experiments with British Columbia Douglas fir resins 
.are turpentine, fir oils which form the base of “fruit” 
extracts used at soda fountains, medical oils, etc., and 
resins which make varnishes of the highest grade. 
Printing inks are also made from the resin. One of the 
most interesting is Burgundy pitch, which, instead of 
being “pitch” black, is snowy white. Us greatest value 
is as a white ink for use in lithographic work. 

Industry a Constructive One 

“The greatest satisfaction,” says Mr. Oliver, “is that 
the industry will bo a constructive one, instead of a 
destructive one as practiced in the southern pine forests 
of ihe United States. Every tree, no matter how small 
or how ill shapen, so long as it is healthy can be made 
revenue producing. It will help the lumber industry 
and will itself become the greatest single industry in 
the province.” 

A Company Already at Work on Cortez Island 

A local concern has started operations in Cortez 
Island, at the mouth of the Campbell River, about sixty 
miles from Vancouver, where twenty men are employed. 
The men now engaged in this work are mostly ranchers 
residing in that locality, but it is the intention of the 
Vancouver compaqv to put on about 200 workmen. The 
method of pursuing operations is to secure sap rights 
from private owners. It is estimated that a block of 
about 100^ acres of Douglas fir gives about 800 bbl. 
of pitch per year, or a total of about 40,000 gal. The 
rancher is also provided with employment if he so de¬ 
sires, at $5 a day. The majority of the landowners 
in the Cortez Island and adjacent districts are holding 
their property for the ultimate timber wealth, but the 
establishment of this new industry is adding much to 
the value of the forests. 

Forty Gallons at a Tapping 

The company is working on trees not less than 10 
in. in diameter. Some of the larger trees are said to 
yield upward of 40 gal. at the first tapping. The pitch 
comes forth in colors varying from a bright green and 
deep red to a milky white. The color denotes the quality 
of the product, the bright green being of the highest 
grade. One gallon of sap produces about one-third 
gallon of high-grade “turps,” while the residue is rich 
in valuable byproducts. 

Forestry experts declare the Douglas fir to be the 
most valuable tree in the world for commercial pur¬ 
poses, not even excepting the rubber tree. The market 
is also extensive, while the price obtainable for turpen¬ 
tine and other resin products is four times 1;hat of pre¬ 
war days. ’■ 
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Nitrate Industry in Chile* 


A Succinct Review of the Operation of a Nitrate Plant for the Recovery of Sodium ^Nitrate, Iodine and 
Potassium Nitrate—Needs of Improveipents in This Industry and Some of the Tech- 
• nical Problems to Be Solved 

By ALEJANDRO REKTRANI) 


T he topography of the Chilean nitrate fields 
permits the installation of plants so that a great 
part of the handling of the nitrate material can 
be carried out by using gravity as motive force. A 
typical arrangement of a nitrate plant is shown in Kig. 

1. The essential parts are: 

1. Receiving hopper (buron). 

2. Crushers (acendraderas). 

3. Lixiviation tanks (cachucos). 

4. Clarification tanks (chuladores). 

5. Crystallization tanks (bateas). 

6. Nitrate drier (cancha). 

The accessories are: 

7. Means of transporting the material from one 
stage of operation to the following. 

8. High and low pressure steam generators. 

9. Evaporators to concentrate the nitrate liquor and 
eliminate the sodium chloride. 

10. Power generators. 

11. Steam and liquor pipings. 

12. Reservoirs for water. 

13. Apparatus for the separate treatment of pul¬ 
verized material or of the washed residue. 

14. Machine shop. 

15. Iodine house. 

16. Installation for the separation of potassium 
nitrate. 

17. Installations for getting and purifying the water 
needed during all the operations of the plant. 

Crushing 

The run of mine has to be transported to the plant 
from some distance—sometimes up to 30 km. (about 19 
miles). The material is dumped directly from the cars 
into a receiving hopper located at the highest level of 
the plant. From here the material reaches the crushers, 
where it is reduced to 4 to 10 cm. size (1.4 to 4 in.) plus 
a varying amount of pulverized caliche, according to 
the hardness of the raw material. 

Very few plants use any screening between the 
hoppers and crushers for a preliminaiy separation of the 
fines and of the part already of the desired size. In 
newly installed plants there is a tendency to use screens 
placed before and after the crushing operation, thus 
improving the hygienic conditions for the workmen and 
rendering more efficient the subsequent treatment of the 
classified material. 

Lixiviation 

The usual lixiviation tanks are open and rectangular, 
made of heavy sheet iron, the dimensions ^being 2 m. 
Wide X 2.6 m. deep x 7 to 10 m. long (6.5 x 8 x 23 to 33 
ft.) with a maximum capacity of eighty tons of material. 


* Abstract from a paper, presented, Jan. 2S. 1920, before the 
Socldtd de Chlmfe Industrleilo and printed In the March, 1920, 
Issue of OMmie et Industrie. For the 4irst part see Chbm. A Mar. 
Bno., April 7, 1920, pp. 655-659. 


Each tank contains a perforated false bottom placed 
at 20 cm. level (about 8 in.). Lo\v-pressure steam cir¬ 
culating in pipe coils serves for healing. The tiinks are 
interconnected with siphons and provided with outlets 
for the li(iuid and mean.M for dumping out the residues. 

A lOO.OOO-ton-pcr-year plant needs on the average 
fifty .such tanks, which occupy a floor space of at least 
2,000 .sq.m. (21,500 sq.ft.). 

The washing progresses on the counter-current 
principle. Generally the unscreened material from the 
cru.sher is dumped into the tanks; but in the more 
modern installations, when screening is used, the fines 
are treated separately or placed on top of the coarser 
materials. The complete washing of one batch of 
material (fondata) usually requires from 12 to 24 hr. 
The maximum saturation temperature of the liquid is 
121 dog. Cf The final washing is done with cold liquor 
to enable the workmen to handle (he residue ns soon as 
the liquor has been drained ofi*. 

The end of the lixiviation is usually still determined 
by the gues.swork of the foreman. The only data which 
might logically indicate the actual saturation point of 
the wash liquor could be obtained only by chemical 
analysis; but the local conditions are such that analyses 
vary from batch to batch and therefore are of little value 
in actual practice. It is therefore of common occurrence 
to have either an incomplete washing with loss of 
nitrate in the residue or an excess of washing with 
additional heat consumption. The residue is sometimes 
re-treated, but usually it goes to the waste pile. 

Clarification and Decantation 

The clarification tanks are of sheet iron, rectangular, 
4 to 5 rn. long x 2 to 3 m. wide x 1 to 2 m. deep (13 to 
16.5 X 6.5 to 10 X 3.3 to 6.5 ft.). The bottom is inclined, 
the slope being 4 to 5 per cent lenglhwi.se. The capacity 
of the tanks is usually sufficient to receive the saturated 
liquor re.sijlting from previous 24-hr. operation. 

The settling time for the liquor depends on the amount 
of insolubles in suspension, on the nature of these 
insolubles and on the temperature. All these factors 
vary from batch to batch, with the result that the 
clarification time may vary between ten minutes and 
many hours. 

An important efficiency factor is to maintain the 
temperature as nearly constant as possible and at a 
degree which corresponds exactly to that required for 
the realization of a nitrate-saturated liquor. Many 
reagents are used to accelerate the settling of the 
insolubles, especially of the colloids. Among the more 
commonly used are: ammoniacal water, sodium car¬ 
bonate, lime water, guano, manure, flour, animal glue. 
The action of these reagents is not yet explained in a 
satisfactory manner. 

A symptom which is generally taken as indicating the 
end of the clarification period is the formation on the 
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surface of a thin layer of crystals of nitrate. As soon 
as this takes place the liquor is decanted into the 
crystallization tanks. 

. Crystallization 

The crystallization tanks are of heavy sheet iron 4 to 
6 m. X 3.5 to 4.5 m! and about 1 m. deep (13 to 19.5 x 
11.5 to 14.5 X 3.3 ft.). The bottom is inclined, the slope 
being 2 to 4 per cent crosswise, and is provided with 
two to four outlets. The total capacity of the crystal¬ 
lization tanks is sometimes three times but usually about 
twice that of the lixiviation tanks; but, due t*o the 
poorer quality of the caliche now to be treated, the 
tendency is to equalize the capacities nf the lixiviation 
and crystallization tanks. 1'he li(iuor is kept in the 
crystallization tanks for five to eight days at atmos- 


water or with water saturated only with nitrate. The 
water dissolves the chloride and is returned to the 
evaporating tanks and the refined nitrate is dried and 
packed for shipment. 

Separate Treatment of Pulverized Material 

It has been mentioned above that in some plants the 
crushed material i^ screened before it is charged into 
the lixiviation tanks and that the powdered material is 
placed on top of the coarser material in the tanks or is 
treated separately. This last treatment is still in the 
experimental stage. 

The pulverized material is made up into a more or 
less loose mud and the insolubles are separated by 
mechanical thickeners, by filtration, by centrifuging, or 
by a combination of these agencies. 



pheric temiwralure. Theoretically the liquor ought to 
contain at the maximum 400 g. nitrate per liter of 
solvent (at the average night temperature of 10 deg. C.) 
and there should be no precipitation of sodium chloride, 
but due to the great amount of evaporation which takes 
place (3 to 4 per cent of the volume) there results a 
concentration which sometimes passes the sodium 
chloride saturation limit. 

There are plants where the crystallization tanks are 
made up to 3 m. deep where the cooling take place with 
a smaller loss in evaporation, thus giving purer nitrates. 
The evaporation of the mother liquor ought to start only 
when there is no more precipitation of nitrate. 

The nitrate crystals arc separated from the walls and 
bottom and placed on inclined drain boards (falcas), 
whence the drained crystals are transported to be dried 
and packed for shipment. 

During this operation care is taken to obtain only the 
deposition of nitrate, but this is seldom achieved, and 
the product is more or less contaminated with sodium 
diloride. This salt is separated by ^'refining,” which 
consists simply of sprinkling the nitrate with fresh 


The thickeners are of American make. The solids 
suspended in the liquid are submitted merely to a wet 
classification in cylindrical tanks with conical bottom.s. 
The clarified liquid is decanted at the top and the 
thickened mud is evacuated at the bottom. This mud is 
generally passed through rotary filters and submitted to 
alternate suction and pressure. The rotation of the 
filter is slow (about one revolution per seven minutes 
with the Oliver type). 

When no preliminary mechanical thickening is 
employed the filters used are of the ^'Butters” system. 
They consist of big leaves composed of a double layer 
of filter cloth which are immersed in the mud which is 
to be treated. The mud is heated somewhat and the 
space between the filter cloth layers is submitted to 
alternate vacuum and pressure. The results obtained 
with thes^ filters are very encouraging. 

Another method of treatment of the mud consists in 
the use of the *‘Burt’’ filter, which is a cylinder about 
12 m. long (40 ft.) with an interior cylinder of filter 
cloth. The material to be treated is introduced in the 
inner cylinder and submitted to a pressure of 4 kg. per 
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sq.cin. and the cylinder is rotated at a speed of five 
revolutions per minute. The combination of pressure 
and centrifugal force accelerates the filtration. To clean 
the filter the pressure is applied to the outer side of 
the filter cloth, the rotation is increased, and the cake 
which is thus detached from the cloth is evacuated by 
the use of an Archimedean screw. 

Of these methods the only one which gives highly 
encouraging results is the Butters method, first intro' 



FIG. 2. WASHING. MECHANICAL DISTRIBUTION OF THE 
CALICHE 


duced in 1913. By its use it has been possible to increase 
the efficiency of a 15 per cent caliche from 7.5 to 10 per 
cent and to lower the operating cost about 20 per cent. 

Production op Iodine 

The caliche contains from 200 g. to 2 kg. iodine per 
ton in the form of a soluble salt, which during the 
cycle of operations outlined above is concentrated in the 
final mother liquor to about 8 g. per liter; but a part 
of the original iodine in amounts up to 250 g. per ton 
is found in the commercial nitrate as sodium iodate. 
Although the annual total amount of iodine in the caliche 
treated is over 5,000 tons, the actual annual iodine pro¬ 
duction before the war reached only about 500 tons, and 
the maximum ever produced was 1,000 tons, in 1916. 

The process now used for the subtraction of the iodine 
is by treating the solution of sodium iodate with sul¬ 
phurous acid, with the formation of soluble sodium 
sulphate and a precipitation of iodine. Care must be 
taken not have an excess of the reagent. In practice, 
instead of the sulphurous acid gas, sodium bisulphite is 
used. Here also an excess of reagent is to be avoided, 
otherwise soluble iodic acid is formed and lost. The 
bisulphite is prepared at the plant from sodium car¬ 
bonate, nitrate, carbon and sulphurous acid. The last is 
obtained by burning the sulphur which is found in the 
nitrate district. 

The precipitation of iodine takes place in wooden or 
tin sheet tanks. An excess of reagent with the result¬ 
ing loss of iodine is easily discernible by a violet color of 
the mother liquor. 

The operations subsequent to precipitation are filtra¬ 
tion, compression and sublimation. 

Potassium Nitrate 

All the caliches—without exception—contain potas¬ 
sium nitrate from traces up to 4 per cent and some 
contain even as high as 10 per cent. A reasonable 
average would be 1 per cent. 


The separation of the potassium nitrate from the 
sodium nitrate is accomplished by fractional crystalliza¬ 
tion. The saturation curves of these two salts cross 
each other at 66 deg. C. Above this temperature the 
potassium salt is the more soluble, but below this 
temperature the solubility of the pdlassium salt dimin¬ 
ishes; thus at 20 deg. C. it is only a third, at zero 
deg. C. a sixth and at —15 deg. C.* a twentieth of the 
solubility of that of the sodium salt. In some plants 
part of the potassium nitrate, amounting to 20-25 per 
cent of the total output, is crystallized out at the 
average atmospheric temperature. By a subsequent cool¬ 
ing t6 —15 deg. C. the separation of the potassium 
nitrate is quite complete, leaving in the final sodium 
nitrate only 5.5 per cent of the original total pota.ssium 
salt contents. 

Aixessory Installations 

Some of the nitrate plants are thoroughly modern in 
every way and the plants of the American du Pont de 
Nemours Co. and of the Chilean Antofagasta Co. have 
introduced the most modern improvements and con¬ 
stitute chemical plants which might well compare with 
the most up-to-date chemical works to be found any¬ 
where. The same might be said about the organization 
and the welfare of the employees and their families. 

Technical Progress in the Chilean 
Nitrate Industry 

No substantial change in the method of working has 
been introduced during the last forty years, although a 
great many efforts are being made to find efficient 
improvements. More than 800 patents related to the 



FIG. 3. INTERIOR OF AN EMPTY TANK 


Chilean nitrate industry have been taken out in Chile 
on about 500 new processes and on modifications in the 
old ones. About 84 per cent of all these patents deal 
with the stage of lixiviation, som.^ proposing to activate 
lixiviation by mechanical methods (rotation, agitation, 
etc). Others propose preliminary classification of the 
raw material, to dispense with heating, to render the 
operation continuous, to operate in closed tanks under 
pressure or under a partial vacuum, to install the lixivia- 
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lion plants near the mines and instead of transporting 
the run of mine to the plant to pipe the saturated liquor 
to the plant, which might thus be located near the export 
harbors, etc. About 27 per cent of the patents refer to 
the dilferent phases of the recuperation of the nitrate 
by evaporation and crystallization; about 10 per cent 
deal with a better use of the heat, and about the same 
amount of patents prepose special methods for the treat¬ 
ment of pulverized caliche and of the residue. The re¬ 
maining 19 per cent of the patents refer to 1 he recovery 
of byproducts, such as iodine, potassium nitrate, etc. 



If instead of figuring on the unit of nitrate the com¬ 
parison is made on the basis of the caliche treated, the 
above figures become: 


Mining. 

'f'rniihiMirtation to the plant. 

C )pc‘ratifiii at the plant. 

Gt;iu‘ral I’xpenditurcB. 

Per Cent 
29 

17 

49 

5 


"lOO 


•These figures relate to pre-war costs. With the 
present cost of fuel the distribution of the price per 
unit of nitrate is about: 

I*rr ('put 

Labor. 42-25 

Fuel. 50-60 

Water. 5-10 

Material, upkeep. 3-5 

100-100 


A summary of the coat figures in percentages showing 
the economic importance of each stage of the operation 
is as follows: 


Supervision. 

('rushing, transportatiun 

Lixiviation. 

Eju<:tif>ii of refuse. 

('ryHtnllixation. 

llryiiig, ptf .. 

Fu(‘l (total).. 

WuUt. 

Material for repairs. 

Shop work. 


Per Cent 
.15 3 
. 6 10 
.3-5 
. 6 -10 
. 1-1 
1.5- 4 
50 -60 
. 4 -10 
. 3 6 

.57 


Problems to be Considered in the Future 
Chilean Nitrate Industry 


fig. 4. modern 01T.-FIRED BOILER INSTALLATION 

Although the patents, especially those referring to lixivi¬ 
ation, have not proved successful in practical applica¬ 
tion, some have led the way to partial improvements. 

Among the patents which have been experimented on 
and which promise to become practically successful, there 
is one which deserves especially to be mentioned. It is 
that of two Chileans, Messrs. Prieto and Matus. The 
fundamental principle of this patent is to attach to the 
evaporating tank a mechanical arrangement consisting 
of high-speed rotating horizontal shafts provided with 
paddles. These paddles “skim*’ the surface of the liquor, 
the skimmed liquor is “atomized” and a strong current 
of hot gas carries away the moisture from the atomized 
■products, thus effecting instantaneous “concentration.” 

Need of a Technical Organization 

The main reason, and it might be said the only 
reason, why the great efforts illustrated by the vast 
amount of patents have not been more successful is that 
there does not exist a technical organization commen¬ 
surate with the importance of the industry, to collect the 
useful data of past and present experience in the 
industry and co-ordinate them to serve as guides for 
further progress. Such an organization is what is most 
needed at present to reduce the cost, increase the effi¬ 
ciency and put the Chilean nitrate industry on a tech¬ 
nical footing which could be compared with that of the 
competing industry of synthetic nitrogen products. 

Economic Importance op the Different Stages op 
THE Nitrate Industry 

The following tabic shows the extreme variations in 
the distribution of the cost from the mine to the drier 
per unit of nitrate produced: 

IVr Out 

Mining. 

Transportation to tliu plant 10-15 

Oporntioii at the plant 60-45 

General expenditurca .... 8-5 

100 100 


Reserves of Caliche. Up to now there has not been 
made any elaborate survey of the nitrate zone. The 
following figures give what according to reliable 
authorities might be considered as being the total work¬ 
able raw nitrate in the Chilean nitrate fields with the 
percentages of caliche: 


Milliona of Tona of Percentages of 

Ravr Nitrate Caliche 

9 45-38 

18 38-32 

32 32-25 

51 25-18 

80 . 18-10 

130 10-8 


320 

These figures would indicate that at the pre-war 
rate of consumption the reserve is sufficient to provide 
for the world’s consumption for more than 100 years. 



FIG. 5. CRTSTALX.IZINQ TANKS 


Water. At present from 200 to 300 1. of water are 
required per metric quintal of nitrate, which indicates 
that from 10,000,000 to 12,000,000 tons of water is 
needed annually to supply the nitrate industry. This 
amount is amply available from the Rio Loa and 
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especially from the underground waters which according 
to the exploration results are abundant in the region. 
But the technical problem to be solved is the purifica¬ 
tion of this underground water, because it contains 0.1 
to 0.3 per cent and even as high as 1 per cent of sodium 
chloride besides chlorides and carbonates of magnesium 
and calcium, which are scale producers and very harm¬ 
ful to the life of the boilers and evaporators. 

Fuel. The present annual consumption of fuel, 
including that required by the railways of the region, 
amounts to more than 300,000 tons of coal and 800,000 
tons of oil, all of which have to be imported. A point 
which requires special study is that although theoret- 



FIG. 6. GENERATE VIEW OF DRIERS 


ically only about 200 calories would be required for the 
recovery of 1 kg. of nitrate, in reality more than 
1,100 calories are used now per kg. of nitrate. 

Steam and' Mechanical Energy. The more economical 
production of high pressure steam (source of energy) 
and of low pressure steam (source of heal), the substi¬ 
tution of heating by gas, the utilization of the Rio Loa 
hydraulic power (4 cu.m, per sec. with a head of over 
1,600 m.) constitute as many problems to be solved. 

With a caliche of 18 per cent nitrate, the consump¬ 
tion of energy is 1 kw.-yr. per 1,000 tons of nitrate. 

The uses of the energy may be clas*sificd as follows: 

i'.T <V 


(VuHhinKt trun:4(>ortiilic 70 

('imilatioii of IuiuicIh .. 15 

SlmpH 5 

1 •ight 10 


Until a few years ago every plant had its own electric 
power house. Now there are a few central stations sup¬ 
plying the needs of the region. Much remains to be done 
in the erection of hydro-electric or thermo-electric cen¬ 
tral stations. 

Substitution of Mechanical Poiver for Hand Labor. 
The substitution of mechanical power for hand labor has 
not shown any economical improvement, although a 
laborer who was paid f. (about 60c.) per day in 1900 
and about 6 f. (about $1.20) per day in war time gets 
even more now, but it may be expected that in the 
near future mechanical appliances instead of manual 
labor will find wider uses in the Chilean nitrate industry. 

Other Problems. Among the other problems to be 
considered are: Preliminary treatment at the mine, 
lowering the percentage of waste, efficient evaporation 
in the air, making the fractional crystallization and 
drying operations rapid, automatic and continuous, bet¬ 
ter uses of gravity railways, shipment of nitrate in 
blocks or briquets instead of in sacks. 


Durability of Electric Heaters for 
Gasoline Distillation* 

By W. a. jACOBSt AND E. W. DEANt 

T he petroleum division of the Bureqju of Mines, in 
its laboratory investigations, has had occasion to 
develop a number of types of electrical heating equip- 
jnent. It was found that electric heaters could be used 
to particular advantage in the standard distillation test 
for gasoline.' In order to assist in rendering this type 
of heater available for general use, a description of the 
apparatq^ developed by the Bureau was published." 
Shortly after the article was printed a chemical supply 
house undertook the manufacture of an electric heater 
suitable for gasoline distillation. A preliminary model 
was examined and tested by the Bureau and modifica¬ 
tions were suggested that were incorporated in the type 
of heater that was finally marketed. 

The electric heater developed by the Bureau has an 
inverted conical resistance element surrounded by a 
layer of heat-insulating material and mounted in a metal 
case having a top of hard asbestos (Transits) board. 
The resistance clement is a helix of nickel-chromium 
alloy wire held by a molded core of aliiiidum. The 
Bureau heaters are generally of about 330 watts 
capacity and are used with stock types of regulating 
rheostats capable of reducing the cfTective wattage to 
about one third the full-load maximum. 

The commercial heater has a helix of nickel-chromium 
alloy wire resting in a spiral groove cut in a depression 
in a block of heat-insulating composition. The coils of 
wire are held in place by a special cross of sheet mica. 
The combination of resistance element and heat-insulat¬ 
ing layer is mounted in a metal case which also incloses 
a regulating rheostat. The full-load capacity of this 
heater is about 260 watts. 

Comparison of the Bureau oe Mines Type and 
Commercial Type op Heaters 

Both types of heaters have been used in the Bureau 
laboratories, and are capable of doing about the same 
work. The lower apparent capacity of the commercial 
heater is compensated for by its greater thermal effi¬ 
ciency, which is due to the detail of construction involv¬ 
ing coils held lightly by grooves in a block of heat- 
insulating material. The commercial heater was some¬ 
what more satisfactory to use, because of its more rapid 
response to changes in current, as controlled by the 
rheostat, and because of the latter’s convenient location. 

Tests have been made to determine the life of the 
two types of heaters, each operated at full-load capacity. 
The results were briefly as follows: 

CuiimuTflal huaU-r: Amp. 

Initial ciirrrnt coiiHUiiiption with 110-voll alti>r- 

natiriK curn^nt. 2.3 

Current conMumiitlon, end of SOO hr. runnlnt;.. 2.1 

Hurned out after exactly 6(|0 hr., apparently 
because the Insulatlni; block had disintegrated 
so that the colls of wire short-circuited. 

Dureau of Mines heater: 

Initial current consumption with 110-volt alter- 

natlnK current. 3.0 

rurrcril c'on.siirnptlon at end of 600 hr. 2.4 

Durned out at end of 506 hr., apparently because 
one small InnKth of wire overheated. 

* Reports of Investigations, U. S. Bureau of Mines. 
tA.sslstant Chemist, Bureau of Mines. 
tOrganlc Chemist. Bureau of Mltie.s. 

'Dean. K. W., “Motor Gasoline. Properties. Laboratory Meth¬ 
ods of Testing and Practical Speclflcatlons." Bureau of Mines 
Technical Paper 214. 1919. 33 pp.) 

>Dcan. E. W., “A Convenient Electric Heater for Use in the 
Analytical Distillation of Gasoline." J. Ind. Bng. Chem., voL 10, 
1918, p. 828.) 
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These results indicate that under conditions of the 
test the two heaters were practically equal in durability. 
The commercial heater failed evidently from deteriora¬ 
tion of the insulatinK block, whereas the Bureau of 
Mines heater failed from destruction of the resistance 
wire at one spoif, where overheating may have occurred 
or where the wire may have been defective. The slow 
deterioration of Vvire in the commercial heater, which is 
also indicated by a smaller falling off in current con¬ 
sumption, was to have been expected on account of the 
lighter' load it had to carry. 

In actual service, the commercial heater probably 
would have burned out in a relatively shorter fime than 
under test conditions because disintegration of the 
insulating block would have been accelerated by move¬ 
ment and jarring. The Bureau heater, on the other 
hand, failed through destruction of the wire, which 
would not have been accelerated by movement. 

Summary 

A Bureau of Mines electric gasoline distillation heater 
and a commercial device sold for the same use were 
subjected to life tests at maximum current load. Each 
failed at the end of approximately 500 hr., the Bureau 
heater through deterioration of the resistance wire, and 
the commercial heater through disintegration of the 
block of insulating material holding the resistance wire. 

The commercial heater probably would have failed in 
actual service in somewhat less time than the Bureau 
heater. ^ 

The life of either heating element would not neces¬ 
sarily be the same in actual service as under the con¬ 
ditions of the test described, but is sufficiently great to 
render the cost of replacements a negligible part Of the 
expense of making distillation tests on gasoline. 

Air Lift Pumping 

The wide application of the air lift pumping principle 
to the handling of acids and chemical solutions as well 
as of water from deep wells promotes a constant interest 
in anything regarding this system of pumping. 

At the Chemical Industries Exposition in New York 
next month, the Sullivan Machinery Co. will show an 
operating model of its air lift system, illustrated by the 
accompanying cut. 

This model is operated by a small, vertical, air-cooled 
air compressor, belt driven by a 4-hp. electric motor. 
In this model the well or other source of supply is rep¬ 
resented by the vertical copper chamber 1. Water flow3 
by gravity from this through the pipe at the bottom of 
the model, over to the riser 3, which is made of glass 
to show the operation of the lift. Air is introduced 
into this riser or eduction pipe at the base through the 
Sullivan footpicce or pump 2, which is a taper brass 
fitting with numerous holes, to permit the discharge of 
the water upward. In handling acid or other chemicals 
this part is made of resistant material such as cast iron, 
cast steel, hard rubber or lead. The water in the e luc- 
tion pipe, being aerated by the introduction of air, rises 
in the tube into Iho chamber 4, w’hich is a model Cy¬ 
clone Booster made of glass. The air is given a swirling 
motion by the introduction of water at a tangent to the 
circumference of the chamber; this has the clTect of 
separating the air from the water. 

A certain portion of the air is permitted to escape 
through a vent valve, the remainder exerting a back 
pressure on the water in the Booster chamber and forc- 
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ing it along the horizontal discharge line 5. Frequently 
in actual practice discharge above the surface is desired. 
The Booster is able to handle work of this sort, using 
the same air which raised the water or acid from the 
pump or well. To assist this action, particularly in cases 
of high discharge, an auxiliary jet or re-lift jet 6 is 
frequently used. In this case a portion of the air from 
the Booster is carried in a pipe parallel to the discharge 
line, as shown in the model, and introduced into the riser 
by means of a small pump or foot-piece, which is also 
shown. The tank 7 represents the storing station or 
collecting tank, from which the water or acid is handled 
by gravity or other pump to its final destination. 

Dominion Oxygen Co., Ltd., Completes Initial Plant 

The sensational development of Canadian industries 
in pre-war days was a weak and toddling growth com¬ 
pared to the mighty strides the Dominion is making in¬ 
dustrially today. From 1905 to 1915 the capital invested 
in Canadian factories increased more than 135 per cent 
and the value of factory products advanced roughly 
from $700,000,000 to $1,400,000,000. It would be rash 
to attempt an estimate of Canada’s industrial growth 
since 1915, but it is not a guess to assert that the 
Dominion has forged ahead industrially as never before^ 
in its history. 

One of the most important recent announcements 
bearing on Canada’s future industrial development is 
that of the Dominion Oxygen Co., Ltd.’a, promised erec¬ 
tion of a chain of great oxygen plants for separating 
oxygen from the atmosphere. These plants will be situ¬ 
ated in five of the Dominion’s industrial centers, and 
service stations will be established throughout Canada 
to supply oxygen users wherever there is a demand for 
the gas, either on or off the railroad. 
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The first ot these plants has already been completed at 
Toronto, and it is said to be the largest oxygen plant 
ever built in Canada. It will supply the Canadian mar¬ 
ket through an extensive warehousing system, pending 
the erection of ^e additional plants. The sites for 
these additional plants have been secured at Montreal, 
Winnipeg and other pointy so that the work of con¬ 
struction may be prosecuted as rapidly as possible. 


A Laboratory High-Temperature 
Coke-Resistance Electric Furnace 

By W. Faitoute Munn 

F rom time to time variously constructed furnaces 
heated by means of an electric current are required 
for laboratory research. Most of them are heated by 
wrapping a layer of wire, of high melting point, around 
the refractory substance and then passing the current 
through the resistor until the desired temperature is 
obtained. It is obvious that the maximum tempera¬ 
ture from such a furnace depends chiefly upon two 
things— namely, the melting point of the wire used as 
the heating element and the nature and the melting 
point of the refractory substance with which the wire 
is in contact. The result is that temperatures often de¬ 
sired in the experimental laboratory cannot be obtained 
by this means or type of furnace. As the setting up of 
the larger and greater capacity electric furnaces usually 
requires special wiring and considerable expense, the 
work is generally abandoned and perhaps an excellent 
idea is set aside. 

For temperatures up to 1,500 deg* C. there is not 
much difficulty in obtaining or making a laboratory 
electric furnace. For temperatures of 1,800 de*?* C. 
and higher not much information has been given as 
to the construction of a furnace on a laboratory scale 
which will not only be inexpensive to make and to 
operate but also be easily raised to the maximum tem¬ 
perature iti a minimum of time. 

S. A. Tucker’ has described a granular carbon- 
resistance furnace designed for 30 to 35 kw. which 
in general is similar to the one about Ito be described, 
but which would not be convenient for a small labora¬ 
tory. The voltage, controlled by means of varying the 
field winding of the alternator, is excellent if the 
energy is produced in the immediate vicinity of the 
furnace, but if this is not possible, the alternative, 
using an auto transformer or an impedance coil for 
resistance, adds to the bulk of equipment and to the 
cost of installation. 

The Borcher furnace* also probably belongs to this 
class of furnace, but instead of being heated by means 
of coke particles, the temperature is obtained by pass¬ 
ing the current through a small carbon rod connecting 
the graphite electrodes. This arrangement wou’d not 
be the proper one for heating substances in crucibles. 

A convenient laboratory electric furnace for tem¬ 
perature up to 2,300 deg. C. is that of the granular 
coke-resistance type using 1-in. graphite electrodes and 
a 11-in. graphite crucible.* The rods, which are sup¬ 
ported by suitable sized pipe-fittings, pass through 
Silocel brick and continue to within about li in. of the 


»''A Granular Carbon Realatance Furnace.” by S. A. Tucker, 
Trana,, Amer. Blcctrochem. Soc., vol. IL p. 807 (1907). 

*“Tho Borcher E*umace/' by F. A. J. FlUGerald. Elvctrochem. A 
Met Ind. (1005), p. 216. 

*If sraphlta anould be Injurious to the aubatance being heated, 
the.cruelbje may. be lined with MgO,.CaO, Al|Ot. ZrOa, etc., to 
prevent any action which might’ be cauaed by carbon. 


crucible. Granulated coke is used to fill the space 
around the graphite electrodes and crucible. The 
graphite crucible is made by sawing off a length of 
graphite rod of desired diameter and drilling out the 
center by means of a lathe or with ,a^ wood bit of 
1-in. diameter by hand. The entire furnace is con¬ 
structed of 9 x 4i X 2i in. Silocel blocH3. 

. The furnace is heated by means of an air-cooled, step- 
down 2.5 kva. auto transformer. The primary is wound 
for 220 volts, having eight different taps for connec¬ 
tions which enable a voltage range of from 20.7 to 38 
volts on jthe secondary. This arrangement does not 
require the use of any outside resistance, as the current 
and temperature are controlled by means of the various 
contacts on the primary winding and also by varying 
the pressure of the electrodes on the granulated coke 
between the electrodes and the crucible. The trans¬ 
former is connected to the furnace electrodes with 
stranded No. 0 copper cable. 

The voltage and corresponding amperage for the 
eight steps on the primary winding are as follows: 


VflltH 

Aiiip 

20 per Cent 
OvfTiniul. 
Amp 

VllltN 

' nip 

20 ixsr Cent 

Amp. 

15 - 

65 

78 

27 5 

40 

108 

15 

71 

85 

25 2 

100 

120 

12 7 

76 

41 

22 8 

109 

130 

30 

83 

100 

20 7 

120 

144 


The amperes as given in the 20 per cent overload 
column may be drawm for short intervals (20 to 30 
min.) without disastrous results on the transformer. 

Temperatures fis high am 2,200 to 2,300 C. have been 
obtained with the above, from a cold start, in 20 min. 
The cost of running is not over 30c. an hr. figuring 
10c. a kw.-hr. 

Ka.st OninKC, X. J. 

Use of Acetylene in Chemical Laboratories 

The use of acetylene in chemical laboratories is ren¬ 
dered convenient by the adoption of an equipment placed 
on the market by the Prest-O-Lite Company. 

The acetylene flame is sufficiently hot to bring about 
chemical reactions in the moat refractory of substances, 
is economical and is ideal for convenient handling. The 
equipment is very compact, comprising only the familiar 
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Prest-O-Lite tank and flexible hose to connect it to the 
burner. Used with the bunsen burner, acetylene pro¬ 
duces an intense local heat exceeded only by the electric 
arc and the oxy-acetylene flame, and if it were desired 
to use the oxy-acetylene flame it would be neceH.Hary only 
to add a cylinder of oxygen, reducing regulator and 
blowpipe. When the gas is exhausted the acetylene 
tanl( is detached and a full tank is put in its place. 









346 CHEMICAL AND METALLUBGIGAL ENGINEERING VoL 23 , No. 8 



Synopsis of Recent Chemiail 
&Meta]liii^ceil Literature 


Manufacture of Carbon Dioxide.—Very little has 
been published concerning the methods used in the 
United States for the production of carbon dioxide. 
Since it is estimated that over 100,000,000 lb.«of liquid 
CO, is produced annually in the United States and 
Canada, the following outline of the process of manu¬ 
facture, from a paper by G. H. Tomlinson in the 
Canadian Chemical Journal for July, 1920 (p. 189), will 
undoubtedly be of interest: 

The coal or coke used in its production is burned in 
the usual way under steam boilers, thus furnishing not 
only the raw material of manufacture but also all the 
power required for its purification and liquefaction. 
The flue gases leaving the boilers are first passed 
through an economizer to reduce their temperature 
and then through scrubbers to remove dust and sul¬ 
phur dioxide. From these they go to an absorption 
system in which contact with an alkaline carbonate 
solution is effected and as much as possible of the 
CO, combined. The carbonated lye is drawn from here 
and pumped through a heat regenerator. It is then 
passed to the economizer, aad, following this, is used 
to condense the steam given off with the CO, during 
the final heating. Its temperature is thus raised to 
the boiling point by otherwise waste heat alone. The 
“boiling off” is effected by utilizing the exhaust steam 
from the compressors, etc., which in a properly bal¬ 
anced plant is sufficient to maintain the necessary heat 
balance. The decarbonated or exhausted lye returns 
through the heat regenerator, giving up its heat to the 
carbonated lye, before again passing to the absorption 
sy.stem to renew the cycle just described. 

The CO, which is liberated from the boiling bicar¬ 
bonate solution is separated from the steam as previ¬ 
ously noted, and after further cooling is compressed 
into the cylinders in which it goes to the trade. 

From this description it can he seen that the two 
main objects to be accomplished for the successful 
working of the process are: 

1. The recovery from the combustion gases of the 
maximum amount of CO^ by bringing this into com¬ 
bination with the alkaline carbonate. 

2. The maximum dissociation of the bicarbonate 
thus formed with the minimum consumption of heat. 

A study of the reversible reaction 

Na^CO, f CO, + H,0 2NHCO. 

requires measurements of the dissociation tension of 
CO, for bicarbonate .solutions at various temperatures. 
While such data are available for pure solutions of 
sodium and potassium bicarbonates (see accompany¬ 
ing table), in the commercial process mixtures of 
carbonate and bicarbonate containing from 30 to 75 
per cent of the latter are encountered. Complete 
dissociation tension-temperature curves for such mix¬ 
tures have not been determined. However, it is 
possible to make certain general deductions on the 
assumption that the dissociation tension will be higher 
as the temperature and the proportion of bicarboi|ate 
increase. 


Let X — pressure of CO, in combustion gases enter¬ 
ing absorption system. 

=r-: pressure of CO, in waste gases. 
y =. CO, tension of exhausted lye solution. 

—z CO, tension of carbonated lye. 

The best recovery of CO, from the combustion gases 
will result when x is a maximum and x, a minimum. 
Similarly, the most favorable conditions for recovering 
CO, from the lye solution are j/, a maximum and y a 
minimum. Now x will normally have its greatest 
value when the percentage of *CO, in the gases ap¬ 
proaches 20 and y will have its lowest value the more 
completely the lye is boiled and the lower the tempera¬ 
ture at which absorption is commenced. In order to 
conserve heat the volume to be boiled must be reduced 
as much as possible by using concentrated lye solutions. 
The highest efficiency will be obtained when x — y, and 
— y. In practice this results when sufficient time is 
provided for the absorption (which should be conducted 
on the counter-current principle) and when the amount 
of carbonate present is exactly adjusted to the amount 
of CO, available. 

SSOC’IATTON TEXSTOX OF BICARBONATE SOLUTIONS 


Temp. 

-1 ion ' 

Tension - - 


XaHCOa 

KHCOa 


Him. IIs 

mm. 

15 

120 

461 

:mi 

212 


40 

356 


50 

563 



From the accompanying table it will be seen that y is 
lower for sodium bicarbonate than for potassium bi¬ 
carbonate. However, the limited solubility of the 
sodium salt is a disadvantage and a mixture of the two 
salts is found to be more efficient than cither alone. 

Theoretically, 1 lb. carbon should yield 3.66 lb. CO,. 
Commercial results vary between 1 and 1.5 lb. CO,. 

On the Oxidation of Coal.—During the last few 
years a number of chemists have worked on the prob¬ 
lem of determining facts which might help to estab¬ 
lish the constitution of coal. The theory now pre¬ 
dominating is that coal contains three constituents; 
namely, compoihids of lignocellulose, proteins and 
resins. It is also known that pyridine dissolves only 
the resinous constituent. It has also been determined 
that coal oxidizes slowly in the cold, more rapidly at 
100 deg. C., and that by this oxidation the coal loses 
its coking property. Boudouard attributes the coking 
power of a coal to a substance or a group of sub¬ 
stances which by oxidation form humic products 
soluble in potash and giving a brown solution. Ac¬ 
cording to recent theories the oxidation is produced 
by the intervention of special bacteria which start the 
reaction. 

Marcel Godchot has studied the mechanism of the 
oxidation of coals and presented the results of this 
work to the French Academy of Sciences (Comp- 
ies rendm, July 5, 1920, pp. 32-34). He worked 
on Blanzy coking coal of the following composition: 
37.4 per cent volatile matter, 68.6 per cent fixed car¬ 
bon and 4 per cent ash. The ultimate analysis on the 
ash-free basis is: Carbon 83.69 per cent, hydrogen 
6.78 per cent and oxygen plus nitrogen 10.67 per cent. 
A 100-g. sample of the coal was treated with boiling 
pyridine. The brown amorphous pyridine extract ob¬ 
tained weighed 22.63 g. and its composition was: Car¬ 
bon 83.46 per cent, hydrogen 6.84 per cent and oxygen 
plus nitrogen 10.61 per cent. Comparing these figures 
with those for the original sample, it is seen that 
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their compositions are quite identical. An important 
fact is that the coal after extraction with pyridine 
cannot be coked, but by mixing this coal with the 
pyridine extract the product becomes again just as 
good a coking coal as the original sample. 

Samples of the original coal, of the coal extracted 
with pyridine and of the pyridine extract were kept 
for one month in an oven at 100 deg. C. The increase 
in their weight was respectively 3.15, l!99 and 1.22 per 
cent. A mixture of an extracted sample of coal with 
its pyridine extract submitted to the same heat for the 
same length of time showed an increase in weight of 
3.20 per cent, which is identical with the increase in 
weight of the original coal. All these oxidized sam> 
pies give with potash a brown coloration. 

After a study of these facts it is difficult to admit 
that the oxidation of the coal is the result of the 
action of bacteria pre-existing in the coal, because 
pyridine is a strong antiseptic, and still the pyridine- 
extracted coal, the pyridine extract and their mixture 
are readily oxidized. It seems that pyridine has 
broken up the coal into two separate oxidizable parts, 
of which one part plays the role of an oxygen carrier 
because the original coal and the reconstituted mix¬ 
ture oxidize more rapidly and in greater proportir' ' 
than the two parts separated by pyridine treatment. 
The coking property of the coal is due to the con¬ 
stituent which can be extracted by pyridine-—i. e., to 
the resinous constituent of the coal. 



Recent QiemiGal 
&Mda]li]];gical Ibtents 


(^omplelo spoolflcatlons of nny United patent iiiny b<‘ 

obtained by r<:inlttln>f lOt*. to Ibcs Commlsalonor of Patents, Wash- 
Ineton, I>. C. 

Production of Sulphur Dioxide.—The removal, and 
subsequent disposal, of sulphur dioxide from the gases 
of metallurgical plants is a problem which is becoming 
increasingly important. The production of sulphuric 
acid from these gases is not difficult, but sulphuric 
acid is a cheap and bulky commodity, the sale of which 
is confined to local markets; and its use, except in 
particular sections of the country, is limited as to quan¬ 
tity. The demand for liquid sulphur dioxide in manu¬ 
facturing processes is increasing. Sulphur has a 
broader market than sulphuric acid and has the advan¬ 
tage of being more easily handled. Liquid sulphur 
dioxide is easily produced from concentrated sulphur 
dioxide gases by direct compression, and the direct 
reduction of concentrated sulphur dioxide gas to sul¬ 
phur with coke is comparatively easy. For these reasons 
the production of concentrated sulphur dioxide gases 
in metallurgical operations is desirable. 

Frederick Laist and Frederick F. Frick of Ana¬ 
conda, Mont, purpose to produce concentrated sulphur 
dioxide gases in a practical and economical manner in 
such metallurgical operations as roasting, nodulizing 
and sintering and in blast-furnace and converter prac¬ 
tice by supplying oxygen diluted with sulphur dioxide 
instead of air during these operations. The intense 
action of pure oxygen on sulphide materials is avoided 
by retuiming to the furnace a portion of the gases 
evolved in the roasting operation, the oxygen being 


added to the cyclic gas in a regulated quantity. Concen¬ 
trated sulphur dioxide gas may be produced by this 
method from the usual types of metallurgical furnaces 
with the addition of comparatively cheap and simple 
equipment. (1,344,905; June 29, 192(f.7 

Ilydrometallurgical Recovery of C(y>pcr by the Use 
of Iodine.— Arturo A. Ossa, of Valparai.so, Chile, has 
invented a process for the recovery of copper from cop¬ 
per-bearing minerals with the simultaneous production 
of sulphuric acid. The process steps constitute a closed 
operating cycle in which iodine is an essential and recov¬ 
erable reagent, being based primarily upon the inter- 
reactions between solutions of copper sulphate and 
hydriodic acid in the presence of sulphurous acid. In 
this reaction a precipitate of cuprous iodide is formed 
and sulphuric acid set free. The iodine is eventually 
recovered in a form for reuse in the process and the 
sulphuric acid is available for leaching oxidized copper 
ores for the preparation of additional copper sulphate. 
The sulphur dioxide is ultimately oxidized to sulphuric 
acid and is also available for leaching. The operation 
comprises three principal steps: 

1. Preparation of hydriodic acid solution. This is 
conveniently effected by suspending pulverized iodine 
in water in a closed tank and subjecting it to a current 
of sulphuric dioxide; or a mixture of iodine vapor and 
sulphur dioxide may be passed upward through a tower 
nilod with inert material and sprayed with water. The 
reaction is as fcdlows: 

SO 211,0 = H,SO, + 2HI 

2. Precipitation of cuprous iodide. A solution of 
copper sulphate, preferably concentrated, is saturated 
with sulphur dioxide in order to prevent the precipita¬ 
tion of iodine during the subsequent reaction. Suffi¬ 
cient hydriodic acid prepare*! as described is added to 
completely precipitate cuprous iodide. The reaction is 
as follows: 

2CuSO. -]- 2HI t SO, 1 up Cu,I, 1 3H,SO, 

3. The regeneration of the iodine. The precipitate 
of cuprous iodide is removed by filtration, washed and 
then dried by gentle heating. The dried precipitate is 
mixed with apfiroxirnately 20 per cent l>y weight of cu¬ 
pric oxide and the mixture calcined in a closed furnace 
under oxidizing conditions. The cuprous iodide is trans¬ 
formed into cupric oxide and the iodine set free. The 
reaction is as follows: 

Cu,I, I aCuO I- O, {71 + 2)CuO 1- 1, 

The liberated iodine sublimes and is treated for the 
regeneration of hydriodic acid solution. (1,343,153; 
June 8, 1920.) 

Recovery of Copper From Oxidized Ores.—Oxidized 
ores of copper are not ordinarily amenable to flotation, 
and the presence of oxidized minerals in sulphide ores 
prevent the flotation of a portion of the sulphide par¬ 
ticles. Sulphide copper minerals are not soluble in 
ordinary solvents such as sulphuric acid; on the other 
hand most oxidized copper minerals are soluble in this 
reagent. 

W. E. Greenawalt, of Denver, Col., takes advantage 
of these facta in working out a process for the recov¬ 
ery of copper from ores containing both oxidized and 
sulphide minerals, of which there are large deposits in 
the Western states. The ore is pulverized and treated 
with a dilute solution of sulphuric acid in amount suf¬ 
ficient to dissolve the oxidized copper. The acid pulp 
in which the sulphides are practically unaffected and 
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the oxides partly or totally converted into sulphate is 
agitated with flotation oil and the mixture introduced 
into an electrolytic cell in which it is subjected to elec¬ 
trolysis and flotatjon. The gas generated by electrolysis 
assists in floating the sulphide minerals and by using 
a high current den;|ity a non-adherent copper deposit is 
obtained on the cathodes; this is floated with the sul¬ 
phide particles. During electrolysis sulphuric acid will 
be regenerated dissolving more copper and the ferric 
salts which are formed will be reduced by the action 
of the minerals in the pulp. (1,344,127; June 22,^920.) 

Potash Recovery by Metathetical Reactions.—Potash 
is widely distributed in combination with silica in 
igneous rocks such as granite, gneiss, feldspar, green¬ 
sand and leucite, but is recovered with difficulty from 
such materials, and at an expense inadmissible for 
use as commercial fertilizers. A common method con¬ 
sists of fusion with relatively expensive chemicals. 
Such a method is expensive and difficult to conduct me¬ 
chanically. 

Arthur C. Spkncer propo.scs to utilize the mass ac¬ 
tion principle for the recovery of potash from potash 
bearing rocks by treating them with a solution of salt 
in excess of the potash equivalent in the material, util¬ 
izing heat and pressure to hasten the reaction, having 
found that the substitution of the potassium in the 
rock by the sodium in the salt proceeds quite readily 
in a(iucous solution at temperatures corresponding to 
150 to 300 lb. steam pressure. For instance, heating 
glas.sy basalt with a solution of sodium chloride in 
amount and strcMigth so that somewhat more than two 
equivalents of .sodium are present in the zone of reaction 
for each equivalent of potassium in the mineral for six 
hours at 200 deg. C. will result in the substitution of 
practically all of the potassium in the mineral. It is 
desirable that the rock be of an amorphous variety, 
othcnii.sc it is bettor to heat the material sufficiently to 
destroy the normal molecular or the crystalline struc¬ 
ture, or both. 

Certain advantages ari.se by the u.se of ammonium 
chloride anil ammonia to bring about the reaction: the 
reaction proceeds at a lower temperature and a smaller 
amount of ammonium chloride need be employed, only 
a small excess over the amount equivalent to the ex¬ 
tractable bases being required; the unconsumed am¬ 
monia is easily recovered and the excess of ammonium 
chloride may be decomposed by lime; the amount of 
water employed can also be greatly reduced. Crude am¬ 
monia salts can be used, such as byproducts from coke- 
oven flues, forming an outlet for the material, which 
does not require such fixation reagents as sulphuric 
acid. The ammonia will be fixed in the mineral matter 
as a result of the metathetical reaction. This can be 
recovered by heating or the material may be used as a 
fertilizer. The potash recovered from the solution can 
be added to this material, which then requires but the 
addition of phosphate in some form to make a complete 
fertilizer. 

Sodium carbonate or bicarbonate can be u.sed if the 
e.v:eape of carbon dioxide be prevented, and it is pos¬ 
sible to use natural brines. In this way such brines, if 
they contain small amounts of potash, may be enriched. 
(1,344,830; June 29, 1920.) 

Devulcanizing Rubber.— Cyrus F. Willard, of San 
Diego, Cal., has developed a process for devulcanizing 
rubber which involves certain interesting principles of 
colloid chemistry. Assuming the “combined’* sulphur 


to be adsorbed by the rubber, the inventor treats the 
finely ground rubber with another emulsoid colloid solu¬ 
tion (such as wood tar emulsified in water) which has 
a greater affinity than the rubber for sulphur. A sul¬ 
phur solvent such as turpentine is added and the mix¬ 
ture boiled either in an open kettle or under pressure. 
.Under the influence of the heat and the sulphur solvent, 
the “combined” qplphur is liberated from the rubber 
and immediately adsorbed by the tar emulsion. The 
latter is easily removed from the remaining devulcanized 
rubber by treatment with 3 per cent caustic soda solu-. 
tion. The whole process may be carried out in one or 
two steps, as desired. It is claimed that over 60 per 
cent of the combined sulphur is removed, so that the 
properties of the recovered material closely approach 
those of the original rubber before vulcanization. Fur¬ 
thermore, in the case of scrap containing fabric or fiber, 
devulcanization takes place without destroying the fiber, 
which can subsequently be separated, if desired. 
(1,322,077; 1,322,151; 1,322,162; Nov. 18. 1919.) 

Electric Zinc Furnace. — Francois Louvrier, of 
Paimbocuf, France, proposes to produce zinc from its 
ores in an electric furnace, the design of which is shown 
in the sketch. Zinc ores are fed into the furnace 
through the central column 3, which is sealed to prevent 
the inflow of air. In passing down the column the ore 
is dried by the heat from the liberated zinc fumes which 

pass up the annular 
passage 15 and out 
through pipe 19 to 
a condenser. Carbon 
in the form of pow¬ 
dered coal is fed in¬ 
to the annular pas¬ 
sage from hopper 17, 
being retained on 
the circular shelves 
16. The introduction 
of the coal dust in¬ 
to the reaction 
chamber in this man¬ 
ner affords the op¬ 
portunity for the re¬ 
duction of any car¬ 
bon dioxide in the 
escaping gases. Six 
electrodes, 12, are 
provided; these enter the furnace through stuffing 

boxes 20, also filled with powdered coal; a valve, 22, 
permits the feeding of the coal into the reaction chamber 
and the close proximity of the coal to the electrode re¬ 
duces the consumption of the latter. Beneath the 

electrodes, 12, is an annular hearth, 5, which is elec¬ 
trically connected through electrode 9. A central elec¬ 
trode, 8, is provided. This arrangement of electrodes 
provides for the uniform distribution of heat through 
the charge. Slag and metal are tapped through spouts 
6 and 7. (1,342,636; June 8, 1920.) 

Potash From Silicates.— EiNAR Bergue, of Notod- 
den, Norway, assignor to Norsk Hydro-Elektrisk Kva- 
olstofaktieselskab of Christiania, has been granted a pat¬ 
ent on a process for the reduction of K,O.Al,0,.6SiO, to 
K,S.Al,S,.6SiS, or an intermediate product by heating 
with sulphur vapors at about 800-1,400 deg. G. These 
sulpho-silicpns or silicates are decqmposed by water un¬ 
der pressure, giving soluble potash. (1,346,866; July 
13, 1920.) 
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British Patents 

Complete specifications of any British patent may be obtained 
by remitting 26c. to the Superintendent British Patent Office, 
Southampton Buildings, Chancery Lane, I^ndon, England. 

Utilizing Slag.—Relates to the utilization of blast 
furnace slag in the production of bricks, blocks, tiles, 
slabs, door and window frames, baths, sinks, pipes, 
conduits, and other parts of workmen's dwellings, 
garages, bungalows, outbuildings, &c., also electric in¬ 
sulators, electric main conduits, the .bed-plates of elec¬ 
tric generators, curbing, tanks, etc. The slag is broken 
up, graded, and filled into molds, which are then filled 
with molten slag so as to bind the particles of graded 
slag together. The graded slag may be heated, and the 
molten slag may be mixed with 10 to 15 per cent of 
silica, lime, or other binding agent, and also metallic 
oxides for coloring purposes; or the metallic oxides 
may be applied to the inner faces of the molds. 
The molds may also be heated and gradually cooled for 
the purpose of annealing the product. Instead of using 
molten slag direct from the blast furnace, the molds 
may be filled with the graded slag mixed or not with 
other materials such as soda-ash, cryolite, crushed waste 
glass, iron silicate, etc., having a lower melting point 
than the slag, and afterward heated to a temperature 
above the melting point of the slag. A mold having a 
double wall may be used, the space between the walls 
being filled with asbestos or other heat-insulating mate¬ 
rial. Or the graded slag may be placed in an inner 
mold surrounded by an outer mold into which the molten 
slag is poured while the inner mold is simultaneously 
removed, so that a layer of solid slag is formed around 
the mass of granulated slag; also molten slag may pre¬ 
viously or simultaneously be poured among the granu¬ 
lated slag so as to bii^d the whole together. (Br. Fat. 
140,874—1919. T. F. HoARE, Bradford, Yorkshire, May 
27, 1920.) 

Treating Wood With Liquids.—process for light¬ 
ening the color of veneers of colored wood, in imitation 
of the effects produced on the same wood by the pro¬ 
longed action of light so that the veneers may be used 
for repairing or imitating old furniture, consists in 
treating the wood in an acid bath, preferably nitric acid, 
then drying the wood at as high temperature as it will 
stand without charring, and finally rinsing. Rosewood 
and purplewood are subjected to a preliminary im¬ 
mersion in oxalic acid and rinsed in warm water 
before treatment in nitric acid. In order to lessen the 
visibility of the grain, the wood may be immersed in 
alcohol for 24 hr. previous to the acid treatment. Mix¬ 
tures of nitric and hydrochloric acids should be used 
when reddish effects are desired. Amaranth wood is 
treated for about half an hour in hot water before im¬ 
mersion in nitric acid. (Br. Pat. 141,052—1919. P. E. 
Simon, Beauvais, France, June 2, 1920. 

Decarburizing Iron and Its Alloys.—Iron and its 
alloys are decarburized by heating to a high tempera¬ 
ture under oxidizing conditions, and then slowly cool¬ 
ing, for the purpose of increasing'the magnetic per¬ 
meability and reducing the hysteresis loss. A low 
carbon ferrosilicon, for example, with 4 per cent of 
silicon is heated at 1,050 deg. G. for 18 hr. in a cur¬ 
rent of air at a pressure 2 mm. of mercury, and has 
its carbon content reduced from 0.1 to 0.01 per cent 
or less. The article may be placed in contact with 
iron oxide during the treatment, and over-oxidation 
may be corrected by a further heating under slightly 
reducing conditions. After decarburizing, the article 


may be forged or rolled and annealed. (Br. Pat. 
141,348—1919. Metropolitan - Wickers Electrical 
Co., Westminister, June 9, 1920.) 

Acrolein.—Acrolein is stabilized by the addition of 
minute quantities of phenols, e.g. from 0.1 to 1 per 
cent of pyrogallol, pyrocatechol, hydroquinotie, gallic 
acid, tannin, etc. (Br. Pat. 141,361—1919. C. MoUREU, 
C. Dufraisse, P. Robin and J. Pougnet, all of Paris, 
June 9, 1920.) 

Artificial Leather.—Artificial leather is made from 
paper, alone or combined with a textile fabric, by 
treating with a vegetable glue such as is obtained 
from ^bananas, or from the farina of Colocasia escu- 
ladium, mixed with water containing 25 per cent of 
glycerine, with or without the addition of isinglass, 
casein, gum damar or other agglutinant. The ma¬ 
terial is then air-dried and may be dyed. The material 
so treated may be waterproofed with a mixture con¬ 
taining a vegetable wax such as carnauba, mixed, for 
example, with paraffine wax and turpentine. A num¬ 
ber of sheets may be superposed, and the material 
may be finished to give it the appearance of ordinary 
leather. (Br. Pat. 141,385- -1919. G. Miller, Meopham, 
Kent, June 9, 1920.) 

Deoxidizing and Refining Aluminum and Its Alloys. 
—For deoxidizing and refining aluminum and its al¬ 
loys, an aluminum cartridge containing potassium 
phosphide is first added to the metal heated above its 
melting point, to convert the impurities, silicon, iron 
and oxygen,«into phosphorus compounds; then, at a 
higher temperature, a second aluminum cartridge, 
containing one of the metals of the alkaline earths 
or lithium, is added for the purpose of decomposing 
the phosphorus compounds, which burn at the expense 
or tne alkaline earth metal, and the oxides formed 
float on the surface of the aluminum. (Br. Pat. 141,- 
324—1919. A. Strassfji, Borschach, Switzerland, 
June 9, 1920.) 

Sulphuretted Dyes. —A black dye is obtained by 
boiling 1:2:4 dinitrophenol with sodium sulphide 
solution and sulphur in the presence of phenol or 
cresols. (Br. Pat. 141,759—1919. H. R. Vidal, 
Asniere.s, France, June 16. 1920.) 

Monoazo Dyes.—Monoazo dyes are obtained by 
coupling an aromatic diazocarboxylic acid with the 
n-methyl-<rt-sulphonic acud derivative of an aromatic 
aminocarboxylic acid (capable of being coupled and 
diazotized) and finally eliminating the methyl-ui-sul- 
phonic acid group. The products are mordant dyes, 
dyeing wool yellow to orange shades and giving simi¬ 
lar tints on chrome-printed cotton, and may be used 
as parent materials for secondary disazo dyes. Ex¬ 
amples are given of the preparation of 4-aminoazo- 
benzene-3:3’-dicarboxylic acid, 4-aminoazobenzene-2: 
3*-dicarboxylic acid, 4-aminoazobenzene-3:4'-dicar- 
boxylic acid, and 4-ami noazobenzene-3:2'-dicarboxylic 
acid. 

N-methyl-co-sulphonic acid derivatives of the amino¬ 
carboxylic acids referred to are prepared by heating 
a solution of the sodium salt of the aminoacid with 
sodium formaldehyde bisulphite solution. (Br. Pat. 
141,643—1919. Society op Chemical Industry, Basel, 
Switzerland, June 16, 1920.) 

Aluminates.—Sodium, barium, calcium and other 
alkali and alkaline-earth aluminates.—Calcium alumi- 
nate practically free from other okides is produced, by 
heating bauxite or other aluminum ore with lime and 
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carbon or silicon, aluminum or calcium carbide in an 
electric furnace, whereby all the foreign oxides are 
reduced to the metallic state. Acidic oxides, such as 
those of silicon and titanium, form ferrous alloys 
which separate at the bottom of the furnace and arc 
suitable for user in the metallurgy of iron. In place 
of lime, baryta or other alkaline earth may be used. 
The alkaline eaAh aluminates are converted into 
alkali metal aluminates, such as sodium aluminatc, 
Al/)jNa^O, by treating their hot solutions with alkali 
metal carbonates. (Br. Pat. 141,666—1919. RociiETTE 
Fr^RES, Savoy, France, June 16, 1920.) 

Recovery of Volatile Solvents.—In recovering vola¬ 
tile solvents evaporating during the drying of india- 
rubber articles and the like, an absorption agent is 
placed in the drying chamber, and uniformly distrib¬ 
uted over it. The agent is preferably made to flow 
through the chamber, and may be conducted by means 
of rods, threads, wires, textil^ fabrics and the like. 
The solvent is subsequently recovered by distillation 
or other means. (Br. Pat. 141,739—1919. H. Schmidt, 
Cologne, Germany, June 16, 1920.) 

Electrolysis—Zinc and Cadmium.—A precipitate ob¬ 
tained by adding zinc dust, with or without a copper 
salt, to sulphate solutions prepared from ores containing 
zinc and cadmium, with or without copper and cobalt, 
is treated for the recovery of cadmium, zinc, and, if 
present, copper, in the following manner; If substan¬ 
tially free from cobalt, the precipitate is oxidized and 
leached with sufficient dilute sulphuric adid to dissolve 
a maximum of zinc and cadmium and a minimum of 
copper. From the residue the copper is recovered by 
smelting or otherwise. Alternatively, the precipitate, 
oxidation of which is guarded against, may be leached 
with sufficient acid to dissolve the zinc, the residue being 
then oxidized and further treated to dissolve the cad¬ 
mium. In cither case, the solution containing the cad- 
ipium is treated with zinc dust in quantity insufficient 
for complete precipitation of the cadmium, which is thus 
obtained free from zinc. In this treatment, the solution 
should be slightly acid and air should be excluded as 
much as possible; about i g. of cadmium per liter should 
remain after precipitation. A further treatment of the 
solution in a second vat with excess zinc, and preferably 
in the presence of about i g. of copper per liter, gives 
a zinc solution which is added to the purified ore solu¬ 
tion, and a precipitate which can be used again in the 
first vat. The precipitated cadmium is roasted and 
dissolved in dilute sulphuric acid or spent electrolyte. 
Copper is removed by excess of the cadmium precipitate, 
metallic cadmium, or cadmium oxide, and the solution, 
^then containing about 100 g. cadmium per liter, is elec¬ 
trolyzed with rotating aluminum cathodes at which the 
current density may be 20 amp. per sq.ft. Glue may be 
added to the electrolyte in the proportion of 2 lb. for 
each ton of cadmium produced. The deposit after re¬ 
moval may be melted under caustic soda and potassium 
cyanide. After electrolysis, the solution should contain 
60 g. of acid per liter. An alternative method of separat¬ 
ing the zinc from the cadmium consists in agitating the 
solution with zinc oxide or hydrate at 60 deg. G. for 
some time, and then cooling to 35 deg. G. so as to pre¬ 
cipitate the zinc as basic sulphate. When the original 
precipitate contains cobalt, it is oxidized and leached 
with zinc sulphate solution or just sufficient dilute sul¬ 
phuric acid to dissolve out most of the cadmium and 
cobalt, and the residue is then treated as in the first case. 


The solution of cadmium and cobalt is treated with zinc 
dust as described above so as to obtain zinc-free cad¬ 
mium, which is added to that obtained from the residue 
above mentioned, and a solution of zinc and cobalt, from 
which a pigment may be prepared, for instance by 
adding sodium carbonate and drying and heating the 
precipitate. (Br. Pat. 141,688—1919. ELECTROLYTIC 
, Zinc Co. op Australasia Proprietary, Ltd., Melbourne, 
June 16, 1920.) r 

Color Photography.—In the interference method of 
color photography, the radio activity of the mercury, 
silver or other radio-active material used in conjunction 
with the film is supplemented ‘‘instantaneously and si¬ 
multaneously with the eruption of the rays reflected by 
the object in the form of electricity. X-rays, light or 
other form of free energy so as to make up for the 
normal insufficiency of the radio-activity of these sub¬ 
stances made by radiation in the opposite direction from 
these latter to aid, on the one hand, the extra rapid 
realization of the equilibrium of the stationary rays, the 
remainder of the available energy serving to effect the 
laminar formation of the different complementary color¬ 
ations corresponding to the rays absorbed by the object, 
and on the other hand to aid in the prompt formation of 
the blacks by the process of superposition of unilateral 
rays in the region of the sensitive film where no ray 
comes from the object.” (Br. Pat. 141,699—1919. 
P. Elmassian, Paris, France, June 16, 1920.) 

Imitation Leather.—In the manufacture of imita¬ 
tion leather, bundles or laps of fibers are led on to an 
endless conveyor band, and binding, softening and hygro¬ 



scopic substances are applied to the fibers, which are 
simultaneously acted upon by a blower to produce a 
“felting” of the fibers. As shown, fibers 1 from a card- 
ing-machine pass over a conveyor 3 to a conveyor 2 and 
are subjected at 6 to the action of a blower, treated with 
binding, fatty, and hydroscopic substances at 7, 8, and 9 
respectively, then subjected again to the action of a 
blower at 10, and pass between pressing-rollers 11 and 
calendar rollers 14 to a roll 15. For producing thicker 
fabric, the material is’ passed a number of times around 
the conveyor 2, or a drum, while fresh fibers are fed 
from the carding-machine. In another form of appara¬ 
tus, a number of layers of fibers are fed simultaneously 
from rolls on to successive parts of an endless conveyor, 
the fibers of each layer being subjected to the action of 
a blower and treated with binding and softening or 
hygroscopic substances. The binding substance may be 
a solution of cellulose, cuprammonium oxide, glue, etc. 
(Br. Pat. 141,712—1919. N. ZiGNONB, Milan, Italy, 
June 16, 1920.) 

4 

Ammonium Sulphate.—Neutral ammonium sulphate 
is prepared by mixing the crystals removed from the 
saturator with ammonium sulphite or bisulphite, in solid 
form or in solution, either before or after the crystals 
have been washed, or by adding ammonium sulphite or 
bisulphite to the washing liquor. (Br. Pat. 141,799— 
1919. South Metropolitan Gas Co., London, and O. W. 
Weight, Bromley, Kent, June 28, 1920.) 
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Current Events 

in the Chemicfil and Metallurgical Industries 


Special Train Service to Chiciy^o for 
A. C. S. Meeting; 

The special transportation committee of the New 
York Section of the American Chemical Society in 
char^re of transportation from Eastern points to Chicago 
for the general meeting of the American Chemical 
Society, Sept. 7 to 10, finds that alternative plans can 
be made for a special car or cars on the New York 
Central and Pennsylvania lines. Members of the Scxriety 
who would like to join these special parties at New 
York or points farther west should communicate imme¬ 
diately with Frank E. Dodge, care of The Barrett Co., 
17 Battery PL, New York City. Space will be reserved 
upon receipt of telegram or letter together with the 
necessary remittance. 

On the New York Central a special car or cars will 
leave on Train No. 3, from Grand Central Station, 
New York City, at 8:45 a.m.. Eastern standard time. 
Sunday, Sept. 5, arriving in Chicago Monday 7:40 a.m.. 
Central standard time. The fares from New York and 
intermediate points, including extra fare, which is ?6.10 
from New York, together with Pullman charges, are as 
follows: 


Hr (\mipart- 


('ity 

V’nr*' 

IpiMT 

Lower 

Itiioin 

input. 

Now York City. 

. . $40 4f) 

$7.78 

$9 72 

$34 02 

$27 54 

Allmny . 

31.84 

7 13 

8 91 

32 40 

25.11 

Sohfiicctndy . 

31 I*) 

7 13 

8 91 

32 40 

25 II 

SyniriiHi* . 

26 10 

5.51 

6 91 

24 31) 

19 44 

lIiji'lii'Htf'r . 

22 98 

4.86 

6 10 

22 68 

17 01 

HiilTuIo . 

20 M 

4.86 

6 10 

22 68 

17 01 

r'Ievt*l:iii(l. 

13 19 

3.24 

4 05 

14 58 

II )4 


On the Pennsylvania a special car or cars will be 
attached to train No. 5. leavinR Pennsylvania Station, 
New York City, at 11:04 a.m., Eastern standard time, 
Sunday, Sept. 5, arrivinjf in ChicaKO Monday at !) a.m.. 
Central standard time. The fares, including extra fare 
and Pullman, are as follows: 

I )r. (’oiii|wirt- 


City 

Kiirp 

Ipprr 

Low’Pr 

Itooin 

iiicnt 

Xpw York C'ity 

$41 76 

$7.78 

$9 72 

$34.02 

$27 54 

Diiladolphiu.... 

36 9b 

7.13 

8 91 

32 40 

25 11 

BMlliniorc. 

30 97 

7 13 

8 91 

32 40 

25.11 

WaHhinRton . . 

30 97 

7 13 

8 91 

32.40 

25.11 

IIurr^Mbiirfc ■ . 

27 76 

6 48 

8 10 

29.16 

22 68 

i*itUibiirRh .... 

18 23 

3 89 

4 86 

17.82 

13.77 


These fares, figured from the existing tariff by the 
railroad passenger departments, may vary by a few 
cents when the official tariff is promulgated. Trains 
on either line will arrive in Chicago in time for the 
meeting of the directors and advisory committee at 
12: 30 p.m. and the council meeting at 4 p.m. 

Alpha Chi Sigma to Meet in Chicago 
The chemical fraternity Alpha Chi Sigma will hold a 
meeting in Chicago coincident with the meeting of the 
American Chemical Society in September. A banquet 
will be served at the Morrison Hotel at 6:30 on Wednes¬ 
day evening. Sept. 8, and a business meeting will 
follow. Members of the fraternity are requested to 
register at a place provided for that purpose .at the head¬ 
quarters of the American Chemical Society, Congress 
Hotel. 


Application of Government Kesearch 
to Be Fostered 

In announcing the appointment of David J. Price as 
chief of j^he office of developmonl work in the Bureau 
of Chemistry, Dr. C. L. Alsberg, chief of that Bureau, 
makes the following statement: 

The practical application in the in«lustric.s and in the 
arts of sciciitilic research is quite a different matter 
from the lining of the research itself. It requires rather 
dilTerent talent.s and an objective point of view which 
the scientist in his enthusiasm may not always have. 

If it he a matter involving manufacturing, for example, 
it requires the calculation of costs, which is really usu¬ 
ally an engineering problem, and which in many cases 
can best be dune by someone without the bias of author¬ 
ship. In short, it is rather an engineering bu.sincss 
problem than a problem of science. 

Tt ia expected that the work to be undertaken along 
these lines by Mr. Price will afford both the industries 
and the investigators of the Bureau added facility for 
co-operation in the application of research conclusions 
that have possible industrial value. Tt is hoped that any 
industry finding valuable conclusions in the work will 
thus be aided Uh a prompt realization of the technical 
possibilities from an engineering as well as a laboratory 
point of view. 

Another important aspect of this is also emphasized 
by Dr. Alsberg when he says: **\ believe that by such an 
arrangement as ia proposed herein much of the Bureau’s 
work can be made effective and that the inve.stigators 
of the Bureau may be made free to prosecute their re¬ 
searches and not waste unnecessary time in establish¬ 
ing industrial contacts.” 

It has not yet been determined what particular prob¬ 
lems will first be attacked by this new office, but the 
work will go forward early in the fall. 


Water-Power Rules and Regulations 
The rules and* regulations to be used in connection 
with the administration of the water-power act are 
being perfected. The regulations were the subject of 
two public hearings, at which the draft was criticized 
and suggestions made. The committee of the Federal 
Power Commission, together with a committee repre¬ 
senting outside interests, is working out the moot 
points in order that the regulations may be promul¬ 
gated in the near future. 

The financial interests made an especially urgent 
plea that in framing the regulations, sight should not 
he lost of the fact that, at best, it is going to be difficult 
to interest capital, under present conditions. 


Bureau of Mines Creates New Division 
F. G. Cottrell, director of the Bureau of Mines, has 
authorized the creation of a division on non-ferrous 
metallurgy. A. E. Wells, who has been a member of 
the Bureau’s staff for many years, will be in charge of 
the new division with the title of chief metallurgical 
engineer. The headquarters of the division will be 
maintained in Salt Lake City. 
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October Meeting Electric Furnace Association 

The subject of Refractories has been selected for the 
session of the Electric Furnace Association which will 
be held in Columbus on Wednesday afternoon, Oct. 6. 

The meeting* will provide an opportunity for a dis¬ 
cussion of their problems by the users and makers of 
refractories. Papers will be presented by steel men 
and by the manufacturers of bricks and lining mate¬ 
rials, and considerable time will be allowed for questions 
and informal discussion. 

Some other interesting features are being arranged 
for the meeting so that it should be a considerable ad¬ 
dition to the progress of activities already planned for 
the first week of October in Columbus. 

The Electric Furnace Association plans to hold its 
session in one of the buildings of the Ohio State 
University. 


The British Paper Industry 

British paper makers are making extensive plans 
to meet the ever-increasing demand for paper. Be¬ 
cause of the uncertainty of business due to war con¬ 
ditions and the lack of raw materials, all previous meas¬ 
ures hud to be delayed till a more propitious time. 
Conditions, however, have very much improved since 
the armistice and the companies are fast recovering 
from the effects of the war. 

The Imperial Paper Mills, Incorporated, is offering to 
investors £800,000 of 7 i guaranteed 1/S-year first mort¬ 
gage debenture stock at 93 and redeemable at 103. This 
stock is secured by a first mortgage on mills and prop¬ 
erty at Gravesend on the Thames and on shares of a 
Canadian company. 

The Imperial Mills was organized to supply the re¬ 
quirements of the Amalgamated Press, Ltd., in the 
production of its seventy periodicals and magazines 
and also the large amount of paper necessary for the 
printing of the Times, the Daily Mail, the Daily Mirror, 
the Sunday Pictorial and other papers. Originally the 
mills were designed with a weekly capacity of 1,500 
tons. This output, however, is to be increased to 1,800 
tons per week in the new plans. 

Canadian Pulp Mills Purchased 

The Imperial Co., together with Lord Rothermere 
and companies with which he is associated, has re¬ 
cently purchased the whole of the capital stock of the 
pulp mills of the Gulf Pulp & Paper Co. at Clarke City, 
in the Province of Quebec, on the St. Lawrence River, 
together with timber limits of about 625,000 acres. 
Under the arrangements for purchase, the Imperial 
Co. will acquire two-thirds of the capital, the other 
third being taken by outside interest. 

The businesses of Edward Collins & Sons of Glas¬ 
gow and Henry Leigh Slater of Manchester have been 
consolidated in the incorporation of the Amalgamated 
Paper Mills, Ltd., with a share capital of £900,000 
issued at par, £400,000 of which is 8 per cent cumu¬ 
lative participating preferred shares. 

The Kelvindale mills of Edward Collins & Sons are 
among the oldest paper-making concerns in the United 
Kingdom, having been established in 1746. The aver¬ 
age output of the two concerns is 190 tons per week. 
Recently the Slater Co., in association with M. A. 
Berges of the Papeteries Berges (Paris), formed a new 
company, the SocietA Franco-Anglaise des Papiers Spe- 
ciaux, which is erecting a new plant at Eragny, near 


Paris, for the purpose of coating the papers manufac¬ 
tured by the Berges Co. 

The profits of the Collins and Slater firms combined 
advanced from £86,797 in 1916 to £220,219 in 1918, but 
dropped to £56,791 in 1919, due to war condtions. 
Profits for this year are estimated at the rate of £294,- 
803 per annum. 

Although only a few of the companies publish public 
reports, thoser of the following large companies will 
give some idea of the profits made in this industry. 


)l ITH AFTKIl 1*H< »Vl I)IN(; FOR EXCESS i»]M)FI r Hi' I V 



1919 

1918 

1917 

KtlwnnJ I loytl. 

< )nliriHry ilividcDd. 

. £223,032 

. 

£117.940 

n4% 

£151,536 

114% 

Alfx l*irio & Sciuh. 

Ordinary dividend. 

£105,543 

6 

£102,500 

% 

£83,833 
6 % 

('.•Marwli'ii & S«n.h 

Ordinary dividend. 

C97,930 

9 *, 

£66,180 

£26.884 

6 % 

M. IVfhloM &. Sun. 

Ordinary dividend. 

£43.287 
.... 9 

£38,349 

5 % 

£21,102 

A. K. Reed A Co. 

Ordimiry dividend. 

. £135,485 

. l49'o 

£111,295 

£73,308 

10% 

Spier Hrulhern. 

Ordiiiury div.daiid. 

. £236,500 

. m 

£155,584 

i2iv; 

£155,345 

I2J% 


Protective Agreements 


Compared with Germany, where there were several 
cartels, the British paper industry is almost without 
organization. Every individual firm moved along in 
its own way. It was only under stress of war that the 
British makers made price agreements among them¬ 
selves. Fear of foreign competition has also caused a 
suggestion that a duty of 15 per cent be imposed on 
all imports to protect home industries. 

Raw Materials 

The shortage of raw material is gradually becoming 
less acute and more stock is coming in. In the first 
half of the current year (January to June) the import 
of pulp wood, grass, rags, etc., exceeded 600,000 gross 
tons, compared writh the import of the corresponding 
period of 380,000 tons and a pre-war total of 563,758 
tons. The net import of pulpwood, the chief raw ma¬ 
terial, for the last six months amounted to 505,195 tons, 
esparto, rags, etc., amounting to only 94,830 tons, with 
a total aggregate value of £14,403,831. 

« Foreign Trade 

England is still importing from abroad immense 
quantities of manufactured paper of all kinds, the ag¬ 
gregate of the six months being 346,047 gross tons, 
as compared with 303,638 tons in the same period 
during 1913. Although the imports are large, Eng¬ 
land’s exports of paper manufactured in the United 
Kingdom made a poor showing, the total for the six 
months period being only 48,489 gross tons. It is this 
extraordinary excess of imports of foreign-made paper 
over the comparatively small quantity of British exports 
that causes the paper manufacturers anxiety. Norway 
and Sweden furnished England with 45 per cent of 
its printing and writing paper during the last half 
year, and 75 per cent of packing and wrapping paper, 
including tissue paper. 

The reappearance of Germany as an exporter of ap¬ 
proximately 8,000 tons is an interesting item. Russia 
exported to Great Britain 18,110 tons of packing and 
wrapping paper. Imports of straw board amounted to 
105,900 tons and came mostly from Holland. The 
United States sUpiilied England with a little more 
than 2,000 tons. 
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Corn Products Refining Co. to Build Big Factory 
in Kansas City 

Approximately $8,000,000 will be required for an 
extensive manufacturing enterprise to be established 
here by the Corn Products Refining Co., of Chicago, 
New York and other cities. 

The amount will be expended for branch works manu¬ 
facturing sirup and various other products from corn. 
Seventy-five acres of land have been.bought for the site 
and engineers are preparing plans for buildings, the 
construction of which will begin in September. There 
will be seven large buildings, all of reinforced concrete 
construction, the largest to have about 100,000 sq.ft, 
of floor space. 

The manufacturing machinery to be installed will 
consume each day about 25,000 bu. of corn and 
10,000,000 gal. pure water from an artesian well. About 
1,000 operatives will be employed, most of the ma¬ 
chinery being automatic. Prominent officials of the 
corporation expect to profit considerably by the in¬ 
creasing use of the Missouri River for the transporta¬ 
tion of freight. Large quantities of corn are imported 
from the Argentine Republic by the Corn Products Re¬ 
fining Co. and this supply may in time come up the 
Missouri River when this ship transportation for the 
lower Missouri has been assured. 


Maritime Chemists Association Holds Annual 
Meeting 

The annual meeting of the Maritime Chemists Asso¬ 
ciation was held on Aug. 3 in St. John, N. B. The chief 
business of general interest transacted was the forma¬ 
tion of a Maritime Section of the Society of Chemical 
Industry which will function as a separate section of 
the Society. The program also included among others 
an illustrated address by H. Jermaine Creighton, 
T). C. S., of Swarthmore College, Pa., in “IIow the Nitro¬ 
gen Problem Has Been Solved,*’ and an interesting 
paper by Prof. H. C. Hanbon on the newly discovered 
salt deposits at Malagash, N. S. 

Officers elected for the ensuing year were: 

President, Dr. H. S. Biglow, Mt. Allison University. 

Vice-presidents, Dr. H. Jermaine Creighton, Swarth¬ 
more College; I. C. Mackie, Dominion Iron & Steel Co. 

Executive, Prof. IL C. Hanlon, N. S. Agricultural 
College; A. F. Blake, Atlantic Sugar & Refining, Ltd. 

Secretary and treasurer, IT. B. Vickery, Provincial 
Normal College. 

Lack of Coal a Menace to Paper Supply 

President Dodge of International Paper Co. says the 
Commerce Commission must modify its priority orders 
in allocating coal and wood cars or many newspapers 
will have to suspend publication because production and 
shipment of print paper must cease. He says over 400 
newspapers of United States, directly dependent on 
company for their stock, are now “living from hand 
to mouth.” 


Manganese in Southern Nevada 
More than twenty-five manganese mines and pros¬ 
pects in the southwestern part of Nevada are described 
in Bulletin 710F of the U. S. Geological Survey. The 
average content of Mn is reported as about 40 per cent. 
The total estimated amount of Mn runs into many 
hundreds of thousands of tons. The limiting factors 
are found in transportation and coat of production. 


Milk Plants in Washington 

Utility plants costing approximately $600,000, capa¬ 
ble of handling 500,000 lb. of milk daily, with an 
annual output of an estimated value of $8,000,000, are 
being constructed by United Dairy Associations of 
Washington in Seattle, Wash. These* plants will manu¬ 
facture the raw milk into butter, milk powder, ice 
cream and cheese. 

One of the new plants to be constructed at Lynlen 
will cost $150,000 and will handle 100,000 lb. of milk 
daily. Skagit County dairymen are building a $250,000 
plant at Burlington with a daily capacity of 250,000 
lb. ot milk. Snohomish County dairymen purchased a 
modern condenser plant. 

Besides these projects the dairymen in Grays Harbor 
County have at Satsop what is said to be the largest 
cheese factory in this country, if not in the world. Its 
output is 3,000 lb. every day in the year. 

Products of these plants will be standaidized, so that 
large orders can be filled from products of all the plants. 


Dyes or DyestufTs? 

A laboratory for research on dyestuffs and explosive.s 
has been established at George Washington University, 
Washington, I). C. It is to be under the general super¬ 
vision of Prof. II. C-. McNeil and in charge of G. W. 
Phillips, formerly of the C. W. S. Prof. C. E. Munroe 
of the National Research Council will be consulting 
chemist of j;he laboratory. 

Why do they call dyes “dyestuffs”? Dyes is a goo<l 
old English word that means exactly the same thing. 
We might as well say colorstuffs. We are glad to see 
the laboratory established, our only objection is to its 
German name, 'fhe word dyestuffs indicates bulk and 
weight rather than tinctorial power. Dyes is better. 


Glass Works for Birmingham 
General glass products in the nature of bottles will 
be manufactured in Birmingham, Ala., in a $400,000 
plant to be built by the Birmingham Glass Manufactur¬ 
ing Co., a new enterprise organized by New York and 
Alabama capitalists, who have secured a site and land 
containing several million tons of silica sand. The 
officers named for the first year are Sol W. Quinn, pres¬ 
ident; H. C. Bryson, vice-president, both of New York, 
and E. R. Owen, secretary, of Birmingham, Ala. 


Use of Glycol a8 a Substitute for Glycerol 

It is proposed in I)er Seifenfabrikant (vol. 40, pp. 
245-6, 1920) by II. Wolff of Berlin that glycol be used 
in the place of glycerol as a substitute owing to its 
hygroscopic and visc*.ous nature. It is used to advan¬ 
tage, he says, for printing inks, for softening, cleaning 
and felting textiles and in pharmacy. Schlinck & Co. 
has patented its use (Ger. Pat. 315,222) to neutralize 
the acidity of oils by boiling them with glycol under 
reflux in order to convert the free acids into glycol 
esters. 

New IJgnite Carbonization Research Plant 
in North Dakota 

The sum of $200,000 has been sub.scrihcd by private 
persons to build and operate a research plant for the 
carbonization of lignite at New Salem, N. D. It will 
be conducted by the staff of the U. S. Bureau of Mines. 
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The Chemistry of Churning: Butter 
L. S. Palmer of the Missouri Agricultural Experi¬ 
ment Station has made a study of the chemistry of 
churning butter. As the stage of lactation advances 
the protein concentration of the*milk increases, while 
the size of the fat globules decreases. Therefore the 
dilHcully in churniyg increases, and this factor is be¬ 
yond the complete control of the butter maker. His 
microscopic work gave strong support to Fischer’s idea 
that the formation of butter consists in a change of 
fat-in-colloid-hydrate emulsion (cream) into a colloid- 
hydrate-in-fat emulsion, which is butter. 


June Exports and Imports of Dyes and Dyestuffs 


( '••lllih'ir- 

.\tiilinf 

T.«igaofxl 

.Ml 

Dye>, 

Kxtrai-t, 

OiIht, 


Value 

Value 

\aliie 

lirlKiillii 

$42,627 



Dciifiiark 


$190 

FniiuT . . 

134.705 

$64,508 

43,183 

tJroi'fr . . 

2.787 

Italy.. .. . 

40.803 

24,943 

17.826 

NftTicrlands 

378 

33 

16,866 

N<ir^Miy . . . 

1,710 


2,111 

Port iiKul .... 

4.235 


330 

Spain ... ... 

110,340 

10,291 

34,789 

SwiHjfMI . .... ... 

4,078 

2.700 

Switxfrlaiid 

3.430 


13 

Turkfy in l■■.lI^opo . 

2,150 


230 

KriKland 

128,353 

19,584 

138,878 

S<*otliiii<l . 

7,618 

8.955 

HritiRli IliMidiir.'ih 


22 

Canada 

188.731 

23,036 

101,528 

<'oHta 

100 

64 

269 

Cbintpriiulu 

939 

14 

268 

llon(iuru.s . 


159 

NiruraK'iu . 

60 

5 

146 

I'nnaiiin. 



146 

Xlcxirn . 

4,229 


3.607 

Npwfoiinilliiiid iitid l.idii)rudor . .. 

46 


761 

.Jamaica .. . 

Trinidad and Tolmgo. 


30 

25 

Cuba.. . 

1.792 

12 

7,754 

Virgin IhIoihIs of P. S. 

15 


DutcliWcHf Iinlirs 

3 


4 

Haiti . .. 



24 

Dominican l<i‘piiblic 

45 


1.272 

Argentina... 

38.893 


16.937 

Hob via .... 

5.360 


203 

Hraxil_ 

43.840 

60 

22,363 

Chiln . 

15.845 

1.300 

7.396 

(Vilombia.. . 

3.700 

106 

4,298 

JOtMiudcir .... 

408 

454 

JVrv .... 

I2.47n 

1,470 

11.411 

Uruguay . 

1.145 

VotiORiif'la. 

588 

93 

16 

Cliina. 

622.345 

10,000 

240,096 

HritiHh India 

199.036 

134,571 

Strait H Set ticmcnirt ... 



101 

Dutch KurI IiiflicH 



99 

French FukI Indies 

19.690 


864 

Hongkong. 

2li.<l95 


22.127 

Japan. . 

680,215 

'66,157 

371.011 

Siam. 

Turkey ill .\8ia. . . 

2.463 

285 

7.012 

AiiHtralin. 

23,128 

314 

11,881 

New Zealand 

7.023 


3.011 

Philippine Int.'imh 

1,090 


1,160 

Hritiah Simih .\fricii 
^’gypt . 

6,678 

323 


2,293 


ToUl .$2,389,515 $222,474 $1,239,191 
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76.848 85,293 10 32 

3.502 2,835 

144,211 256,674 
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. . 2,850 7.392 

30 10 . 

1,177 $961 234,147 $357.n5 24742 $24,420 
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Indigo, Syiitliftif Dyping 
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13,071 2,117 

5,015 1.295 

20,930 7,116 

104.447 5,073 

875 77 
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Payne Hears War Mineral Plea 

After listening to arguments of representatives of 
the Mining Congress and attorneys for claimants under 
the war minerals relief act, the Secretary of the In¬ 
terior has stated that he has no objection to the enact¬ 
ment by Congress of a law giving to these claimants 
the right to appeal their cases to the United States 
jCourt of Appeals. 

Manufacture of Paper Pulp in Congo 

Papyrus, which grows in great abundance near Eliza- 
bethville, in the Belgian Congo, principally along the 
lower Lualaba, near the lakes of Kabuli, Sjemba, Kisali 
and Neaga, is to be exploited by a large company which 
has been granted a concession. It is planned to estab¬ 
lish near the river a large plant, costing two and a 
half million francs, which will have an initial produc¬ 
tion of 20,000 tons of pulp. The material for this 
factory is to be sought among Belgian and, if necessary, 
allied manufacturers. 

The papyrus of the Congo has proved on analysis to 
contain 37.8 per cent cellulose. After research and ex¬ 
periments, a process was discovered for bleaching the 
plants which had been vainly sought for fifty years. 


June Imports of Tin Bars, Blocks or Pigs, 
Grain or Granulated 


CuatoiiiB DiRtrintR Lb. Value 

MaHRarhiiHritH. 167,868 $97,702 

D’/TYV*'!?-. 8.880.892 5.420,336 

Philudclphia. 56.071 28,683 

FitlRhurish. 50.000 43,600 

Murylttiid. 168.047 109.200 

Sau Fraii'-iHfo. 1.309,785 863,553 

WashiiiKloii. 313,568 186,915 

Muhiguii. 280.074 163,582 

Twbil... . 11.232,325 $6,913,571' 

( fMiMtnrH from: 

NothrrlaiidH. 1,114,271 $617,813 

I'KKlutid. 4,085,504 2.271,448 

*’uiiiida . 33,494 52,590 

. 33,429 17,589 

, 392,216 223,198 

1triti.sli Iiifiia. 65,100 27,000 

StraitHSHUcriifiiiH. 4.404.278 3,078.764 

IliinKkmiK. 829.556 482.598 

Austrului... 274.477 162,571 

Total . M.232.325 $6,913^5^ 

'J'iii in Oro 

'J'onH Value 

Tobd. 2,994 $2,239,266 



[)r. John J. Abel, professor of pharmacology at the 
Johns Hopkins Medical School, Baltimore, Md., has received 
an honorary doctorate of laws from Cambridge University. 
Dr. Abel’s numerous and distinguished researches on the 
chemistry of animal tissues and fluids and on the physiolog¬ 
ical and therapeutic action of various substances render him 
worthy of academic distinction. 

Dr. H. K. Benson, in charge of the chemistry department 
of the University of Washington, is spending the summer at 
Lake Bunsen, B. C., conducting special research work for 
the American Nitrogen Products Co. Dr. Benson will re¬ 
turn to Seattle in September. 

A. W. Fahrenwald has been appointed ore-dressing en¬ 
gineer with the U. S. Bureau of Mines in charge of the 
station at Moscow, Idaho. 

Charles H. Fulton, formerly professor of metallurgy in 
the Case School of Applied Science, has been appointed 
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director of the School of Mines and Metallurgy, University 
of Missouri, Rolla, Mo., and not head of the Mining De¬ 
partment as given erroneously in our issue of Aug. 4. 
Prof. Forbes is head of the Mining Department. 

H. S. Gale, who for many years has been the Geological 
Survey’s specialist on potash and nitrate, has resigned 
to enter private employment. 

Ralph A. Gould and Bryant S. Drake announce their 
association, from Aug. 1, as a partnership under the firm 
name of Gould & Drake, chemical engineers, with offices at 
216 Pine St., San Francisco, Cal. • 

Charles S. Howard, formerly an instructor in the de¬ 
partment of electrical engineering and physics at the 
U. S. Naval Academy, has accepted a position as junior 
chemist in the Quality of Water Division of the Water 
Resources Branch of the U. S. Geological Survey, Wash¬ 
ington, D. C. 

Eric A. Lof has just returned from Europe, where he 
visited a large number of industrial plants in Sweden, Nor¬ 
way, England, France and Belgium. 

Dr. Van H. Manning, director of research of the Ameri¬ 
can Petroleum Institute, has returned from a trip to 
Europe. 

E. P. Mathewson has gone to Arizona on a profes¬ 
sional engagement. 

Paul Moore, at present director of the Information 
Bureau of the War Trade Board, will become the secretary 
of the Division of Research Extension, National Research 
Council, on or about Oct. 1. Mr. Moore will devote him¬ 
self to the promotion of research with particular reference 
to the industries. In this work he will be associated with 
Dr. II. E. Howe, who continues actively in this field as the 
chairman of this division of the Council. 

Prof. Arthur M. Pardee has resigned from the chair 
of chemistry at Washington and Jefferson College, Wash¬ 
ington, Pa., to become the head of the department and 
professor of chemistry at the University of South Dakota, 
Vermilion, S. 1). 

Dr. Charles L. Parsons, secretary of the American 
Chemical Society, has returned to Washington following the 
adjournment of the International Union of Pure and Ap¬ 
plied Chemistry at Rome, where he acted as the American 
representative. 

John H. Ramage, formerly metallurgist, industrial de¬ 
partment, U. S. Navy Yard, Norfolk, Va., is now metal¬ 
lurgist for the Westinghouse Lamp Co., Bloomfield, N. J. 

Richard H. Rees has resigned as chief metallurgist at 

U. S. Arsenal, Watervliet, N. Y., to accept a position as 
metallurgist with the Neptune Meter Co., Long Island 
City, N. Y. 

R. T. Read, of the safety department of E. I. du Pont de 
Nemours & Co., has been appointed by the National Safety 
Council as permanent secretary of the Delaware local 
council. 

J. C. Townsend, foremerly safety engineer for the Inter¬ 
national Shoe Co., of St. Louis, has been appointed by the 
National Safety Council manager of the Grand Rapids 
division. 

V, ;. - 

Obituary 

^ - 

Dr. E. Y. Titus, a member of the technical staff of the 
International Coal Products Co., Newark, N. J., died on 
Aug. 7, as a result of blood poisoning following an acci¬ 
dent in which he was run down by an automobile. Dr. 
Titus was formerly associate professor of physical chem¬ 
istry at the University of Wisconsin; later chief chemist 
at U. S. Nitrate Plant No. 1, Muscle Shoals, Ala., and 
prior to his engagement with the International Coal Prod¬ 
ucts Co. he was in the U. S. Fixed Nitrogen Research 
Laboratory. He had been married about a month at the 
time of his death. 


V=--' ■, " 

Book Reviews 

IRON AND STEEL. By Krik Ohtrg and Franklin D. 

Jones, editor and associate editor oi Machinenj, in col¬ 
laboration with prominent metallurgist and steel-makers. 

:128 pp. New York: The Industrial Press. 

In the rather limited space of 300 pages <if pica type, the 
authors present “A Treatise on the Smelting, Refniing, and 
Mechanical Processes of the Iron and Steel Industry, Includ¬ 
ing IhujChemicnl and Physical Charactt*ristics of Wrought 
Iron, Carbon, High-Speed and Alloy Steels, C!ast Iron, and 
Steel Castings, and the Application of These Materials in 
Machine and Tool Construction.” Obviously the words 
“brief outline” would be better than “treatise.” Thus in 
the very sub-title the authors exhibit that defect of non- 
precise diction which will bla.st their hopes that their 
volume will find favor as a text-book for technical students. 
The casual reader may not mind, but the budding engineer 
or technician should not be told that “wrought iron” and 
“bushelled scrap” are the same thing (p. 72) nor think 
of “ingot iron” and “wrought iron” as the same type of 
material (p. 79). 

It is too bad that the prominent metallurgists collaborat¬ 
ing in this work did not revise the chemical terminology. 
When discussing bessemer steel (p. 139) it is said that “the 
graphitic carbon is burned into the combined form,” what¬ 
ever that action may consist in. Also on page 140 the state¬ 
ment is made that “manganc.se . . . Vmrns the sulphur 

(which is in the form of iron sulphide) into managanese 
sulphide.” At the bottom of page 147 is a simple explana¬ 
tion of rephos|lhorization in acid steel which will attract 
those metallurgists who are delving into the mysteries of 
balanced reactions for light. 

Had the authors confined themselves to the mechanical 
processes involved in the manufacture of steel products, 
a happier result would undoubtedly have been attained. 
Their chapter on Rolling and Drawing contains an unusu¬ 
ally full and well-illustrated account of the operations in¬ 
volved in the cold drawing and rolling of shafting, strip 
and wire. Forty pages are devoted to this matter, a dis¬ 
proportionate amount in a general survey, but fortunatel/ 
so in this case. Doubtless by experience and intimate con¬ 
tact the authors could have presented an authoritative yet 
concise account of non-mctallurgical operations in modern 
steel mills which have filled a vacant spot in American 
t**chnical literature, rather than merely another book, of 
which there are already far too many. E. E. TilUM. 



Qimait Market Reports 


The Iron and Steel Market 

Pitinhurgh, Augnsi 2^, 1920. 

The iron and steel market has not established any gen¬ 
eral or definite trend, but rather is displaying even more 
confusing features than a few weeks ago. For instance, 
semi-finished steel prices are showing a distinct downward 
trend and pig iron is not merely showing an advancing 
tendency, it actually has advanced, and in the case of valley 
foundry iron by no less than $4 a ton in a week. The 
influence of improving transportation conditions is not de¬ 
fined. There does not seem to be any increased consump¬ 
tive demand for steel in consequence, while there are 
heavier deliveries of steel, yet this does not seem to make 
steel more plentiful. 

Improved Tran.sj>ortation 

The improvement in transportation, as regards the move¬ 
ment of steel products, has been continuous for several 
weeks. Taking the steel imlustry as a whole, the rate of 
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acc'umulatinj? of steel be^an to decrease several weeks ago, 
while the increase in shipments has proceeded far enough 
so that no more steel is accumulating, the present situa¬ 
tion being that w'hile some mills have added to their accumu¬ 
lations in the past week or two others have moved some 
of the steel accuipulated many weeks ago. 

Hopes had been entertained that the Interstate Commerce 
Commission would allow the coal-car preference order to 
expire Aug. 19, a*t the end of its two SO-day periods, thus 
releasing many flat-bottom gondolas from coal movement 
to pig iron and steel movement, but the commission has 
extended the order for another thirty days, to Sept. 18, 
and has not relaxed the provision that gondolas 38 in. and 
higher inside measurement arc to be considered coal cars. 
Apart from this, the Pennsylvania system has made an 
order on its own account that cars classifiable as coal 
cars may no longer be loaded with other freight when 
destined to travel toward the coni mine, and thus ship¬ 
ments of some valley producers to the Pittsburgh district 
are impeded. On the whole, however, car supplies at fur¬ 
naces and mills are increased by reason of there being 
a more rapid movement of cars all around, the total quan¬ 
tity of transportation haying increased. The point has not 
yet been reached at which coal mines are able to load all 
the cars furnished, but that time may come soon, and then 
some cars would automatically be released for use by the 
iron and steel and other industries. 

A noteworthy improvement in transportation is seen in 
connection with placement of cars for coke loading in the 
Connellsville region. For several months the production 
there has been regulated by the car supply. The Connells¬ 
ville Courier reports production of coke in the Connells¬ 
ville and lower Connellsville region in the past three weeks 
as having been as follows, successively: 172,870 tons, 194,- 
140 tons, 219,440 tons. A labor shortagCihas not yet been 
uncovered in the region, although a continuation of in¬ 
creasing car supplies would eventually make labor the limit- 
fng factor. The better car placements arc due solely 
or chiefly to quicker movement of the cars that have been 
in the coke service right along. The quantity of coke en 
route to furnaces has been reduced, and thus the receipts 
have increased even more than the shipments. 

Advancing Pig Iron 

The advances in pig iron are rather a curious phenomenon, 
considering the fact that any trend observable in steel prod¬ 
ucts is downward, while pig iron was already too high rela¬ 
tive to steel prices. The buying of pig iron is not heavy, 
but it is so insistent that when furnaces ask higher prices 
enough consumers pay the advance to establish the market 
at the .^higher figures. In the past week sales have estab¬ 
lished foundry pig iron, valley furnaces, at a $4 advance, 
while transactions in steel-making grades havo scarcely been 
sufficient, with conservative market reporting, to establish 
higher levels distinctly. In foundry iron the transactions, 
though totaling only a few thousand tons, have established 
$.')0 valley as the market, a few of the sales being for de¬ 
livery to the end of the year. Former quotations were: 
bessemer, $47; basic, $46.50; foundry, $46. If foundry iron 
docs not recede from $50 it is quite probable that within 
a few days the other grades will be clearly established at 
a $50 level. As the market has never before advanced even 
by a dollar or two on such light transactions, there are 
naturally misgivings in some quarters as to what the end 
of this curious movement will be. 

Semi-Finished Steel 

It is learned that in a number of recent transactions in 
sheet bars $70 Pittsburgh was shaded slightly, and this 
figure represents absolutely the top of the market, though 
three weeks ago the market seemed clearly established at 
$75 as minimum. There are reports of a number of trans¬ 
actions in standard billets, particularly in the East, on the 
basis of $60 Pittsburgh. Obviously $60 pig iron and $60 
billets are not properly aligned. Again, however, bars and 
shapes can be bought for forward delivery at about 3c., or 
$60 a net ton, and this does not agree with $60 per gross 
ton for billets. 


Many statements are now being made that the decline 
in automobile building is not as great as has been reported 
in some quarters, and it seems evident that there is a good 
bit to explain away, if possible. The steel industiy feels 
much less pressure from the majority of automobile fac¬ 
tories for steel deliveries, but the loss in • tonnage is a 
small item compared with the total steel productive capacity, 
since at capacity for both industries the automobile in¬ 
dustry would not absorb more than 6 or 7 per cent at the 
outside of all the steel. In such items as hot and cold rolled 
strips, however,•the decrease in demand is important. 

As to railroad buying, it is quite improbable that there 
will be any buying of cars and locomotives to amount to 
anything for delivery before early next year. Car and loco¬ 
motive repair work will continue and will absorb consider¬ 
able tonnages of steel. A little interest is beginning to be 
shown in rails for next year. 

In steel for large construction jobs there is very little 
demand and it doeS' not look as though there would be 
much activity along this line until some changes occur in 
fundamental conditions. 

The general demand for steel, for a wide variety of uses, 
continues good and it remains the marvel of the trade 
that so much steel can be absorbed when there do not ap¬ 
pear to be heavy consumptive operations in progress. 

The Chemical and Allied Industrial Markets 

New York, August 20, 1920, 

Considering the season of the year, there has been con¬ 
siderable price activity during the week. The movement 
in general has been upward, with a noticeably firmer under¬ 
tone to the market, although the volume of business trans¬ 
acted does not seem to be very much more than the usual 
amount. The increases, where they have occurred, have 
been made by producers who are finding it impossible to 
meet existing prices with the increased labor costs and 
transportation difficulties. 

Among the items that came up is calcium chloride, fused 
lump, formerly listed at $25r<d$30 per ton as low price 
and now difficult to obtain under $33. With it the granu¬ 
lated grade also advanced to a low mark of 2@2k*. per 
lb. The average price for formaldehyde is between 40@50c. 
per lb., although it is possible to get small lots of from 
one to five tons at a figure slightly under the market, from 
second hands who arc finding it difficult to find purchasers 
at 40c. 

The newly arranged schedule of prices on sal soda 
issued by producers ranges between $2@$2.25 per cwt.; 
this represents an increase of 75c. per cwt. and is evidently 
due to the increased cost of production and is also a move 
in preparation for the coming buying season. In com¬ 
parison ^ith the rise of sal soda is the sharp decrease of 
caustic soda, which is down as low as $5.60, against recent 
quotations of $6.25 @$7 per cwt. There is no doubt the 
demand for this item has greatly fallen off and with the 
banks calling in notq^ holders are making concessions to get 
rid of the material on hand. 

Coal-Tar Products 

The absence of buying interests is felt in the coal-tar 
products market and prices are at about the same levels 
as previously reported. Both aniline oil and salts have 
fallen off, the former being listed at 30@33c. and the latter 
at 35 @40c. per lb., with very little activity displayed. 
Benzidine sulphate has also been affected and current quo¬ 
tations are 85@90c., against the recent 90c.@$l per lb. 
level. In contrast with these comparatively small drops, 
dimethylaniline came down from $1.35(g)$1.46 to $1@$1.05 
per lb. The looked-for increased interest caused by the 
expected return of textile mills to their former activity 
has not strengthened this market to any extent and whereas 
the drops are not numerous there is not one actual increase 
in the list. 

Ortho-toluidine and paranitranUine are both slightly 
under last week’s listing, the former being quoted at 
30@36c. and the latter $1.10@$1.20 per lb., representing 
a drop of 26c. per lb. for this material. 
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In line with the other allied markets the waxes continue 
weak, as demand is practically at a standstill. Throufirh a 
mistake in the price table of the Aug. 18 issue, CamauJba, 
No. 2, regular, was quoted at 56@60c. per lb., whereas the 
correct price is 86@86c., a 5c. difference between that and 
No. 1, which is now being sold around 90@95c. per lb. 
Montaii, crude, is weaker at 25@26c. than it was last week 
and business has been very dull as a result. 

Vegetable Oils • 

Week Month Year 

Today Ago Ago Ago 

Cottonseed oJl, crude.|0.10 |0.10^.11 

Cottonseed oil, summer yellow... .12} .lS|®.13i .181 .27 

Cottonseed oil, winter yellow.17i .19 .21 .27 

The above table shows the decline in cottonseed oil 
during the past year. The principal reason back of this 
downward movement is the persistent lack of demand on the 
part of consumers, with a resulting accumulation of supplies 
in the hands of the crushers. To remedy this situation the 
farmer is being urged to withhold his supply of seed, 
thereby causing a scarcity on the market of this commodity 
and boosting the price back to former war levels. The pres¬ 
ent price is the lowest it has ever been since this commodity 
had its first sensational rise immediately after being intro¬ 
duced on the market, when the crude could be obtained for 
6@6c. per lb. Previously it had been thrown away as use¬ 
less until the discovery was made that it could be used 
in cattle feeding and as a fertilizer. During the war the 
peak was reached when it sold as high as 24c. per lb., but 
since then owing to slackening of demand the price has been 
steadily falling off. 

Miscellaneous Materials 

FvldHpar remains very scarce and $17((^$20 is the nominal 
quotation, although all contracts are being written with a 
provisional clause making the price subject to ^'prevailing 
quotation at time of shipment.” All grades of shellac have 
strengthened and although it is possible to obtain small 
quantities of this material slightly under the current quo¬ 
tations, it would be only the cheaper grades on which con¬ 
cessions would be granted. The fall crop, while there is 
no surplus, promises to meet requirements, and with the 
present heavy inquiry it is expected these prices will 
prevail for some time. 

The St. Louis Market 

Si, Louis, Mo.f AuguM IT, 1920. 

The chemical market for this district'eontinues quiet and 
prices remain firm. With the settlement of the railroad 
rates and wages many largo buyers are coming into the 
market for future needs and producers are booking orders 
for 1921 deMvery. An increase in prices for nearly all lines 
is predicted in the near future, as the increase in freight 
rates will in many cases materially affect the cost of raw 
materials. 

The local supply of chemicals is now normal and ample 
to meet present demands, with the following quotations, 
based on car lots unless otherwise noted, holding firm. The 
market for sulphuric acid continues good with prices un¬ 
changed. The 60 deg. grade is quoted at $16 per ton and 
66 deg. at $24 per ton. Oleum remains unchanged at $27.50 
per ton. 

Muriatic acid is quiet and prices unchanged at $25 per 
ton anil 2@)21c. per lb. in carboys. 

The .supply of sodium bisulphate is now ample and prices 
are quoted at from $5 to $6 per ton, a slight reduction from 
previous quotations. . 

Nitric acid remains unchanged and is quoted at $7 per 
cwt. for the 36 deg. and $10 per cwt. for the 42 deg. 
Standard mixed add, consisting of 36 deg. nitric and 61 deg. 
sulphuric, is unchanged at llic. per lb. of nitric and lie. 
per lb. of sulphuric acid. 

Zinc chloride, 50 per cent solution, is quoted at $4 per 
cwt., an increase of 26c. due to rise in cost of rdw 
material. 

Phenol is plentiful due to a local firm disposing of sur¬ 
plus Government Btockd,'and prices are unchanged at 12c. 
per lb. in lots of fifteen tons or more. 


Gentoal Chemicals 


CURRENT WHOLESALE PRICES IN NEW YORK MARKET 


Cnrlnls 


Lriui C'arlota 


Arctic nnhyilridc.. 


.Ib.- 


A<'i(l, nn>t ir, 28 piT cent.... 
Acvlir, 56 per rent . 


.. .cwt. 
.. .cwt. 


riorir, I'ryMtniB . ]b. 

ncirir, pf>wiler. ** 

('itrin. . 

Ifydnirhliirir (nominnl) . 

Hytlriifhiorir, 52 per cent. 

l.iirtir, 44 per ri-iil teeli. 

I.netie, 22 p<'r eetit teeli. 

Miilvbilir. (\ I* . 

Miiriiitira20ilcK. Lsec hydiorhloric.). 

Nitrie, 40 iloK . 

Nilrie, 42 ilejE . . 
ilxiilii*, eryhfjiI.M 


11 ). 
. lb. 
.cwt. 

. lb. 
. lb. 
.. 111 . 
. lb. 

. lb. 
Ill 
II. 


PhoHphoric. Ortho. 5U per cent solution .1b 
Pierie . lb. 

PyniKitllii'. leNiililiiiiecl .... lb 

Siilpliurjf, 60 ilei' . triiiK ciirH. ton 

Siilfiliui je, 60 ilix' , iliiiiiih . toll 

Siilpfnirie, (i6 ilei' , tiiiik ciim.ton 

SiiJpiiiiiir, 66 dec . di'iinu.ton 

.Siil|)|iiiiir, ()6 deir , crirlMiyH. ton 

Siilphiiiie, fiiiiiiiiK. 20 pci relit (oicniiil iniik 
earn ton 

.Siilpliiiiif, fiiiiiiiiK, 20 pi'T eeiit (oleniii) 
driiiiiH ... Ion 

.*^iilpliurir, fiiitiinir, 20 per cent (oleiiin) 

nurbfiVA tmi 

Tiimiii-, I . S P. lb 

TanIIie (teeli).lb 

Tart aria. i*rv.stiilH . lb. 

TllIlKsitie, piT lb of WO. lb. 

.Aleiiliiil, l-'.llivl (iioiiiiniil) .ifiil 

Alr..li.)l, Mi'tliyl, W. .. . nil 

.Meiilinl, Mctlivl, pure icnl 

.Aleiiliol, deiiiitiiiefi, 188 prfiof nioiiiiiiBll i :il. 

.Aleoliol, ileiiiiliired, I90|iroiif irioininidi I'lil. 

Aliiiii, aiiiiiioiiiii liiiiip Ml 

Aliiiii, iiotfihJi lump. Ml 

.Aliiiii, rliroiiie liiiii|i Mi 

Aliimiiiiiiii Hiilphaie, eommiTi'iid . Mi. 

Aliiiiiiniitii Mi|tiliiiii-. Uiiii flee . Ml 

:iiiimtiiiiii, 26 ilef.' , <111111114 (750 lli > Mi 
Aiiimoiiiii, niiliyilniiis.e'l liiuli ih (100-150 lb )Mi 
Ainiiiiiiii<iiii i‘:tiliiiiiiili-, piixMli-r ll> 

Aiiimoiiiiiiii eliliiNili-. i*r:iniiliir (uliiti miiIiiiii- 

iiiiiiii:i<') (iioiiiiiial) M< 

Aiiiiiiiiiiiiiiii eliloiide. Knifiiiliii (Kr(i> miIiiih- 
iiiiiiiiiif) .Ml 

Aiiiiniiiiiiini nitrate.... lb 

Amiiioiiiiiiii .siilpliate lb. 

Aiiiylaeelatr .... »ml 

AniylHeetate teeli . K^l- 

ArMi iiie, oxide, liiiiipH twliiti-arsi iiir) . lb 

ArHciiie, Hiilpliiile, powdi'H-il (red aiMeiiie).. lb 
Rjiriiiiii eliloi i'le. - . ton I 

Itaniiiii tlioxide (perukiili ) Mi. 

Maiiiiiii iiiliiite... lb. 

Marinin HiilpliMte (pieeip ) (blaiie iixe) . lb. 

lileitebinr powiliT (Hee ealeiniii liypnelilnrite).. . 

Itlne vitiiol (see eoiiper .•^nlplmti'). 

Itoiiix (see HiMlintii Imridi) . 

Mliiiistline (.nee sniplinr, roll) . 

Ifiiiiiiirie . . lb. _ ' 

f'idi-iiiiii aeetnte. ewt ^ >0 

f‘aleeiiiii e:iibide lb 04,. 

Calfiniii ••Idol ale, fiiHeil, lump. ton 33 00 

(’iileiniii eliloriili', I'.riiiiiilali-il .M> 02 

('llli'iiiiii liVpoeliloiitedileiieliiiiR powder).ewt. 6 50 • 

f^iifiniii inToxiile lb. 

r'alfiiiiii pin e plirile, nil Ill'll insie. lb 

('iileiniii siilpliiiii , pure.Ib 

('arlion biHiibiliidi* .lb 

f'aiboii (l■tlllellll•li•l^•, ilrniiiH .lb 

('arboiivl elilm iile (plioHr'*iie). Ib. 

('anslie potiiHli (see pola!^siniii byilroxide) . . 

('iin^t ie mhIii (see Hodiniii livdi oxide) .... 

C'lilfii ine, c.iih, liqiiifl-i > liiidi'is (100 lli). 

f'hloroforni. 

f'obalt oxide . . 

Copperiis (si'eiroii Hulfiliiili). 

('iipliiT ^•:lrbo||ale, y.iei 11 piei-ipitate. . . 

f'lippi r ex'.'iidile. 

(’opper snlplifite, ervatiils. 

Oeiiin Ilf tMitiir fwi* |iiifniwiuni liitarlriile) 

i•'TlMOl|l halt (''I'f iiiiij'lifeiuiii Hiil|ili:ite) 

Ktliyl Aretuli* f 'iiiu. SV'*,, pal 

Istliy A ret ate tnire tneelio etlier 98',' to 100^'. » 
roiiMuld' liyde, 40 pi r l i nt (iiorninal) . Ib 
KiiBol oil, ref KhI- 

Fusel nil, erude (iioiidiiuli isol 

(dauber’ll Biilt (hit sihIiiiiii hiilpliii(e) . 

f dyeerino, f' 1* drniiii* extra .. Ib. 

Imliiie, l eanblifiieil.j|i. 

Iron oxide, reil. lb. 

Iron Hiilpliate (roppi'raa).r«t 

l,ead aretate, noriiiiil.jb. 

T,ead iinw-nate (paste). jb. 

Ticad nitrate, crystals.b. 

liithiirKe. jb- 

Tiithiiiin cjirhonatc.. li 

MaKnesiuin carbonate, teelmiral. Jb. 

Maicncsinrii aulphate, l\ H. P..... ... jOO Jb. 

Mngnrsitiin sulphate, commercial.100 M). 

Niricel aalt, double. jb. 

Nickel salt, single..... . 

Phosgene (see carbonyl chloride)... 

PhoaphoniB, red. jb. 

Phosphorus, yellow.jb. 

PutsMiiuni bichromate.lb. 



_ 


$0.65 - 

$0.75 

$0.15 

-$n 


21 - 

.22 

3 50 

- 3 

55 

4 00 

4 SC 

6 50 

- 7 

50 

8 50 

9 56 

14 00 

-16 

00 

16.25 


.151 

_ $ 

16 

I6>- 

19 

.15', 

- 

l6‘. 

17 - 

.20 

78 


80 

.82 

84 

2 00 

3 

00 

3.10 - 

4 00 

13' 


14 

141 

.151 

.11 


111 

12 

.16 

tut 

_ 

051 

06 

.07 

4.00 

4 

50 

4.50 - 

5.00 

06 


07 

071- 

!08i 

07'. 


08 

081 

.091 

55 


57 

60 

.65 

14 


2) 

24 

25 

.23 

_ 

3i 

.40 - 

50 

2 

2 

55 

2 60 

2.65 

. ■ 00 

16 

00 



16 on 

17 

no 

18 00 - 

20.00 

26 00 

28 

00 



27 00 

30 

00 

37 00 

42.00 

:h.oo 

30 

CO 

38.00 - 

42.00 

> ’ ' 1 

35 

rn 

40 (Ml - 



1 

50 

1 55 

|!65 

(lU 

_ 

70 

80 

.90 




74 

.77 




1 20 

i.40 

5 10 

1 

50 

6 00 

7.00 


- 


3 25 - 

3.30 




3 50 - 

3.55 




1 10 

1.15 




1 05 

I.IO 

Cj 


051 

.•'51 

.06 

(8 


OH! 

.09 

091 



17 

18 - 

19 

,04' 





(’(. 





09 i 


• Hi 

II - 

1.1 

, 3.) 


35 

35 - 

.40 

hi 


161 

. 17 

18 

Id 


161 

17 - 

18 

1 \ 


131 

131 


(19 


10 

.11 - 

14 

(17 


071 

OHl 




5 00 





4 75 - 

5 25 

15- 

— 

. 16 

. K.l 

17 

20 

- 

.•21 

22 - 

.25 

150 on 

160 

00 

- 


.21 

- 

.23 

.24 - 

.25 

. 10 

- 

. 12 

.121- 

.Mb 

041 

1 - 

05 

.05*- 

.06 


Ml. 

lb. 

lb. 

III. 

Ib 

Ib 


08 

14 


09 

.40 


27 


90 
3 55 
04' 
34 00 
021 
7 50 


09 

15 


I 00 

041 
)0 


35 


05 

.051 


00 - 45 00 

li 031 


.09' 

•;3 


28 


00 
50 
75 
25 - 
10 - 
1(1 ' 
80 


10 

.44 

00 

29 

65 

09 


I 30 

45 


4 30 4.35 


12 


.121- 1*1 

.50 - 3.90 


I 40 
I 75 
.48 . 
5 25 


26 - 

4 40 - 

03 

2.75 - 

IV: 

90 

151 

150 
15 - 
4 00 - 
3.50 

14 

.13 


.50 .55 

’!36 - “.‘38' 


.60 

.35 

39 


1?* 

2 05 

31* 

.70 

.091 


50 

6 00 


.281 
4 45 

20 
3.00 
. 16 
17 
I 00 
16 


4 50 
3 (.0 
. 16 
. 14 

.65 

,'7 

40 
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VoL 23, Nc. 8 


hitartnitr (rmiTn of Tartar) . 

PotiivHiiim liiiiiiiiilr, uraiiiilar. 

Mirlitiimlc, r. S. I*. 


Potassiiiin f'liloriilr, f'ryHliilH 
Potiir<Muiii hyilroxiiU* iiulaah). 


FotuNsiuiii nil rail*. 


..Ih. 

$0 52 

-$0 56 

..Ih. 


— 

..Ih. 

50 

- !55 

. Ih. 

.20 

- .25 

..Ih 

.16 

- .I7i 

. Ih. 

.27 

- 28 

. Ih. 


- 

. Ih. 

.17 

- .175 

..Ib. 

.75 

- .80 

. Ib. 

.90 

- 1.00 

.lb. 

.32 

- .36 

.toii$225.00 

-240.00 


LoBsCBrlott 
$0.57 - iO 58 
.70- .73 

.56- .60 

.26- .28 
.18- .20 
.29- .33 

3.35- 3.60 
.19- .21 

.85- .95 

1.05-. 

.35- .40 


PotfiRHUini pniHKiatr, roii. Ih. 

PntnHr>iuiii yflOiw.Ib. 

PotaHEiiiiii MuI|ib.*Lt<- .toii$225 

Korhi'lIvNiiltB BtHiiiiiii pdlan. tartratr). 

Saliiiiiriiniiiuc (im'I' aiiiiiinniiiiii cliUiriili-). 

.'<BNri(lH (HCf Hoflmrii f'lirborintO. 

.'<alt rakr .^ .ton .. 

.'^ilviTf'yuiiiilp (nnrninal). iiz. .. 

Silver ntlratc (iioiniiiab. os. .. 

Sotlaa^b.litcht. 101) Ib. . 

Soila liHh, <lcii‘si> . lUfllli. . 

Sotliiiiii aertate. Ib. 

Sniliiiiii liicMiliiiiKitv.10(1 lb. 2 

Soiliiiiii bichi'fiiiiato. Ib. 

Sofliiiiii bisiilpliatf (iiitro mke).ton 7 

.SriiliiiMi bi.siilpliitv Powpicd, 1’ .S.l*.Ib. 

SfHliuiii boriitr I b(irHx) lb 

Sofliiini narbfiiiuli* ( hhI hinIu ) .100 Ib. 2 

Soiliiiiii i‘lil<iriit(* .Ib 

Sfidiiiin ovaiiiflr, 96-98 piTi'fiit. Ib. 

/ScMliuiii fliitiriili* .^. Ill 

.Siiiliiiiii hvdioxiilo (caiiHlicHCNliL).100 Ib. 5 

Snrliiiin hypdNiilphito. Ib. 

.Sorliiiiii iniilybtjate. Ib 2 

Hmliuni nitriitp.1091b. 3 

.Soiliiiiii riitritp.Ib. 

Sfiiliiiiii piToxidr, pnwiirrorl. Ib. 

.Siiiliiim phoMpliatr, (libiiHia .Ib. 

Soilfuiii iKitawiiiiu (ailrato (Korhi-llpHultH) Ib 

SiNlitiiii pi‘ii.s.iiati‘, vfljiax .Ib. 

Soiliiiiii-liliralr, Ndiiit jiiii (40 iIcK ) . Ib. 

SoiliiiriMiJifati', .miliitidii (60i|i*ir).lb 

SoiliiiiiiHiilphatf'trrvhlalH ((iluiibiTVsalt) rmt. I 

Sf»liuiiiHiiliiliiili‘,oryhliil, 60-62p<‘i-ci‘n((t'tiii<'Hb. 

Soiliiiiii Hiilpliilf, i'ivhIiiIh .Ib 

.Siroiitiniii nilratp, piiwtlcrcfl.lb 

Sulphur I’hloiMo . lb. 

.Sulphur, cnnlo. tmi 16 

•Sulphur ilioxMo, Iiiiiiiil, ovlinilfTH. Ib 

.Sul|ihur (Hiibliiiioil), flour.100 Ib 

Sulphur, rojl (briiiistono).100 lb. 

Till bii'hlorirli* (Mtaiiiioiiti). Ib. 

Tiiioxiilo ^ _ . Ib. ... 

Ziiir carlioiinto, proripitiite.lb. 

Zjiif ohloriilo, Kraii. .Ib 

ZinooyaiiMo. Ib 

/iiu'ibist. .Ib. 

Zinc oxiiii*. U. K. P.Ib 

Ziiio Hiilphuto.lb. 


Coal-Tar Products 

XOTK riio followihK prii'iBiiir foi oiiL.'iiial parKiuu'ii in Inree qiiantitii's: 

\lplia ii.'iphiliol, I'lmil*. . Ib. $1.40 $1. 

.^Iplui iiiiphi hoi, ivliiicil. Ib I (iQ I. 


10 - 

.15 

.50 - 

2.75 

22 

.24 

.00 

8.00 

082 


09 - 

. 10 

0(1 ' 

2.10 

II 

12 

25 - 

.30 

18 - 


.60 - 

5:76 

.50 - 


00 - 

3.25 

16 - 

18 

.32 - 

.35 

.032- 

.045 

.23 - 

.27 

.014- 

.012 

.Oil- 

.03 


00 - 20.00 
09 -. 



40.00 - 

50.00 

1.25 -. 


.60 - 

.62 

3.20 - 

3.50 

3.55 - 

3.65 

.20 - 

.25 

3.00 - 

3.50 

.26 - 

.27 

9 00 - 

11.00 

10 - 

.11 

.11 - 

12 

2.15 - 

2.25 

.I 2 i- 

.14 

.32 - 

.35 

.19 - 

.20 

5.75 - 

6.00 

.03 

.04 

3.251-. 


3.75 - 

4.60 

.19 - 

.20 

.35 - 

.40 

.045- 

.05 

.39 - 

.40 

.31 - 

.32 

.02 - 

.022 

.04 - 

.05 

1.75 - 

2.50 

. 105 - 

.11 

.045- 

.05 

.19 - 

.20 

.10 - 

.105 

.10 - 

.12 

3.80 - 

4.35 

3.40 - 

3.90 

.45 - 

.46 

.55 - 

.65 

.19 - 

.20 

.135- 

.17 

.50 - 

.60 

.12 - 

.13 

.04 - 

.06 


Xiiilini* ml, iliiiiiiH vxtrii. 

.Xiiiliiii''laltH . 

.Xiithrariiir, 80",' in tIruiiiM (100 Ib). 

lluiiK'ilih-hyili- (ffc). 

lluiirMiiir, ba.sr . 

MriizMiiif, ^iilphatp. 

Ib'iizoir avid, n S P . 

Miuiziiati' of himIii, P.S P. 

ItfMKol, puiw liitf. in tlnmiB (100 i;:il) 

HpiiboI, 90";, ill ilriiiiiH (100 ipil) . 

Hvrizvl vliloiidr, 45-07",, ivhiird. 

Hvucyl chliiridi', liM-h . 

IlftH imphthill bfiizoatr (nominal). 


(In'Rol, r. S P , in iIi-uimm (100 lb ). 

()rtho-rri*8ol, in ilniiue (100 Ib). 

C'nnylir iiricl, 97-99",’., Htraw l•olop, in iIiiiiiih. 

f'rt'M.vlir in'idi 95-97?p, dark, in diuiiih _ 

C^tiylir arid, 50%, fimt ciunlity, druiiib. 

DirhlorlN'iiBul. 

niptliyinnilinr. 


1 >iiiitrobcnzol .... 
niiiitrof'lorlifnacil... 


i)iphi>iiylnuiini* (nominal). 

Il-avitl (nominnl).. . 

Mvtaphfiiylfni-iliaiiiinc. 

MonochlorlM-iicol. 

Monui'thvlaiiiliiii*. 

.Naplilh.'ilitir fniNlifil, in IiIiIb. (250 lb ). 

.Naplithiiliiir, fliiko. 

Mnphthalino, bulls. 


Orthr>-nTnidophonol.. 


Orlhi litro-to" “. 

Ortho-toluidine. 

Para-ainidopht'Dol, Him. 


Paru-dirhliir-bonsnl.. 
, Parnnitrnnilinp. 


II.. 

$1.40 


$1.50 

. Ih 

1 (iQ 


1.70 

. Ih. 

.50 

— 

.52 

.. Ih. 

.30 

— 

.33 

.. Ih. 

.35 

— 

.40 

. Ih. 

.90 

— 

1.00 

. Ih. 

2 00 

— 

2.10 

.. Ih. 

1 35 

— 

1.40 

.. Ih. 

1.15 


1.25 

. Ih. 

.85 

_ 

.00 

. Ill 

.80 

— 

.90 

. cal 

.38 

— 

.401 

.. gni 

.365 

— 

.385 

Ih 

.35 

— 

.40 

. Ih 

.25 

— 

.35 

. . Ih. 

3 50 

— 

4.00 

. Ih 




.. Ih 

‘!85 

— 

.95 

. Ih 

2.25 

— 

2.40 

. 111. 

.18 

— 

.19 

Ih. 

.2) 

— 

.25 

gal 

1 05 


I.IS 

gal 

1.00 


1.05 

. gul 

.65 

— 

.75 

. Ih. 

.08 

— 

.10 

. Ih. 

1 50 

— 

1.60 

.. Ih 

1 O') 

— 

1.05 

.. Ib. 

.30 

— 

. »7 

. lb. 

.32 

. - 

.35 

. Ib. 

45 


.55 

.. Ib. 

.40 

— 

.45 

.. lb. 


.— 

.40 

.. gul 

.38 

— 

.40 

. Ib. 

80 

.— 

.85 

.. Ih. 

2 00 

- 

2 75 

. Ih. 

1 25 

.. 

1.31) 

. Ih 

.18 

— 

.20 

. Ih 

2.0) 

— 

2.40 

.. Ih 


— 


. Ih 


— 

**.19 

.. Ih. 



.19 

. Ih. 

:75 

— 

.85 

. Ib 

.14 

— 

.19 

.. lb. 

.40 

— 

.50 

.. lb. 

.18 

— 

.25 

.. lb. 

3.25 


4.25 

.. Ih. 

.15 


.20 

.. Ih. 

.80 


.85 

Ib. 

.25 

— 

.40 

.. Ib. 

.30 


.35 

.. Ib. 

2.50 


3.00 

.. Ib. 

2.50 

_ 

3.00 

.. Ib. 

.08 

— 

.12 

.. Ib. 

I.IO 

— 

1.20 


Parn-nitro-idliinl. lb. 1 X 

Piiriiphinyh'iirdinmine.lb. 2.5 

Piiratoluidinc.lb. 2.0 

Phlhalir-uiihydridc.lb. .6i 

Phrnol. U. S. I*., drums (dost.), (240 Ib.). lb. . I, 

PyrMin. aal. 2.01 

UvNorviii, tovhriirul.Ib. 4.2, 

Hrsorvin, piiro.lb. 6.2: 

Sulifvlif avM, ti-ch., in bids. (110 Ib.).lb. .51 

Sidivylif arid, U. S. P.lb. .5( 

Salol. lb. .91 

Solvfiit naphtha, w’ulrr-whitp, in dniiiiH, 100 gal., gul. , 3 . 

Solvent naphtha, iTiidr, hviivy, in druniH, 100 gul. gul. .2. 

Siilidiaiiilii-acid, crude.*.. lb. ,3; 

Toluidiiic. Ib. I.7( 

Toliiidiiio, mixed. Ib. .4 

Toluol, in tank cars. gal. .3! 

Toluol, in drums. gal. .3i 

Xylidinc, drums, 100 gal. lb. .51 

Xylol, pure, in dniiiiB. gul. .41 

Xylol, pure, in tank cars. gul. .4! 

Xylol, conmiori'iul, in driiTUB. 100 gal. gal. .3; 

Xykd( commercial, in tank cars. gal. . 3( 

Waxes 

PrixTs based on original packages in large quantitirB. 


Hooswax, white pure. 

Carnaubu, No. I (noiiiinul). 

Carnaubn, No. 2, regular (nominal). 
Carnauba, No. 3, North Country.. . 

Jap.m.. 

IXIniitnn. crude. ... 


Parafliiie waxes, refined, 118-120 ni p... 
Parafliiie wnxc.f, refined, 125 m.p 


Paraffine waxes, refined, 135-137 in.p. 

Stearie acid, single pressed. 


... lb. 

$0.36 — $0.39 

... lb. 

.37 — .38 

... Ib. 

.63 — .68 

... Ib. 

.90 — .95 

... lb. 

.85 — .86 

... Ih. 

.35 — .36 

... Ib. 

.17 - .18 

... fb. 

no 

.25 -- 26 

... lb. 

.09 — 09; 

.... lb. 

.09J — .10 

... Ih. 

.11 — .11! 

. lb. 

.I2J — 

... Ih. 

.13 .15 

... Ih. 

.16 -- .17 

... Ih. 

.171 - .18! 

... Ib. 

.20 — .21 

... Ib. 

.22 — .23 

... lb. 

.24 — 25 


Stearie aeid, triple pressed. lb. .24 - 

NOT E- -Pamirine wnxes vei y sen ree. 

Flotation Oils 

All prices are f.o.b. New' York, uulesH otherwise stated, and are 1 
carload lot.B. 'I'hc oils in 50-gul. bids , gross weight, 500 Ib. 


I*ine oil, pure, desl. dist .... 

!*iiie tnr oil, ref, sp. gr. 1.025-1 035. 


I’iiie t,ar, lef , tliiii, sp. gr., I 080-1.MhU 
Turfieiitiiie, erude, S|i gr, 0.900-0 970 
Ilnrdw'ood oil, f.o b. Mieli., sp. gr , ().9ti 
Pinewoiul creosote, ref. 


.. .gal. 

$2 15 

.. .gal 

1.8(1 

■ • gsl 

.48 

I'lu.gal. 

35 

...gal 

.»■> 

...gal. 

. )(> 

.. gill. 

1 75 

...gal 

35 

.. . gal. 

.52 


Naval Stores 

The following firices are f.o.b,. New Voik, for ntilnad loth 

Ifosiii IJ-I), bid . 2rtU Ih. 

Kofiii K-I. 280 Ib. 

Kosiii K-N . 280 lb. 

Itosin XV i;.-XV. XV. 280 1b. 


XVood 1 11 rpeiitiiii-, .steam dist. 


Pine tar piteli, hid. 

'I'nr, kiln hiinied, hid. (500 lb). 


28(1 Ih. 

$.‘4 00 

$16 23 

... 280 Ib. 

16 60 

- 16 7 -3 

... 280 lb. 

17.00 

— 17.20 

... 280 Ih. 

I7.<:5 

— 17.50 

... 280 111. 

15.00 

— 

... gal. 

1 60 

-- 

... gill. 


— 

... gal. 



... 200 lb. 


- 8 50 

.. . hid. 

14.50 

- 15.00 

... 500 Ib. 

15.00 

— 15.50 

... gal. 

.72 

— 

... gnl. 

.75 

— 

. . . gal. 

.92 



Solvents 

7V76 deg., steel bhls. (85 Ih ).!. gni. 

70-72 deg., steel hlds. (85 Ih.) . gul. 

68-70 deg., steel hbls. (85 Ih ). gal. 

V. M. and P. naphtha, steel hhls. (85 Ih.). gul. 

Crude Rubber 

Paror— Upriver fine. Ih. $0,321 

Upriver rnnrse . Ih. . 20{ 

Upriver eaiieho hall. Ih. .21 

Plantation—First latex erepe. lb. .33 

Itibbod smoked sheets. Ih. .29$ 

Krown crepe, thin, clean. Ih. . 27 

Amber crepe No. 1. lb. .29 

Oils 

VKCiETAHI.E 

The following prices are f.o.b., New Y ork for carload lots. 


Castor oil, A A, in bhls. 

China wood oil, in bbls. 

Coeoanut oil, (Vylon grade, in bhls.. 

Cocoanut oil, ('uehin grade, in Idds (nominal).. 

Com nil, crude, in bids. 

CoClonw^ oil, erude (f.o b. mill). 


ijiDseu oil, row, csr ioeb moniesEioi. 

Linseed oil, raw, tank eani (domestic). 

Unwisd oil, boiled, ear lute (domestio). 


Ih. 

$0.16) — 

$0.18 

Ih. 

.19 — 


Ih. 

.17) - 

*.I8 

Ih. 

.15 — 

.16 

Ih. 

.16) - 

.16) 

Ib. 

.Ml - 

.15) 

Ib. 

.10 — 

.11 

lb. 

.12) - 

.13'. 

lb. 

.17) - 

18) 

gal. 

1.50 — 


gal. 

1.40 — 


gal. 

1.56 — 
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OlivA oil. rnmtiiercial . pul. 

Palm, Lagos..... lb. 

Palm, bright red. lb. 

Palm, Nigor. lb. 

Pfuiiut oil, rrude, tank cars (f.o.b. mill). lb. 

Poaiiut oil, ri'fiiu'd, in bbls. lb. 


Soya bean oil (Manchuriim). in bbb N*. Y. ... 
Soya biMiu oil.tank cuis, f.o.b.. Paoitir coast... 


Winter prcBBi'tl klciihiuli'n. 

Yellow iilcnt'licd Meiiliutleii. 


Blown Menhaden. 

Miscellaneous Materials 

All f. o. b. New York Unless Otherwissp .^’tnted 

Barytes, ground, white, f.o.b. Kings Crock, S. C. m i ton $2; 

Bnrytfs, ground, off color, f.o.b. Kings Creek i.cl tmi II 

Barytes, crude, 88*;.(« •14'ba.. Kings t 'n*ek . .. net ton ( 

Barytes, ground, white, f.o.b. ('rirtiTsviIle, fiu... net ton 2 

Barytes, ground, tiff-color, f o b. ( arlersvillc_ net ton li 

Baryti-s, eriidc, 88',',(o 94*;;. ba., Curtersvillu. net ton I! 

Barytes, flontinf, f.o.b. St. l.ouis . iic*t ton 2i 


gal. 

1.40 — 1 

50 

goL 

1.60 — 1 

.70 

IP- 

.14 — 

.141 

lb. 

.091 - 

.11 

gal. 

$0.90 — $1 

05 

ga. 

0.95 — 1 

.05» 

Kid. 

1.00 — 1 

.25 

gal. 

1.00 — 1 

.20 


Blanc fixe, «lry. 

Blanc fixe, pulp. 

Casein. 

Chalk, domestic, extra light.. 


C hiiJk, domestic, heavy.. 

Chalk, English, extra light. 

Chalk, English, light. 

Chalk, English, dense. 

China rlay, (Ivanlin) crude, fo.b. iiiincs, Ctoori 
China elay (Kaolin) wnshf^d, f.o.b. (.icnrgia .. 
China clay (Kaolin) p<iwdere(l. f.o b. fieorgiu 

_ -.1 _ _ _ 1 .. £ .. 1 . _•_ M. 


Feldspar, rnide, f.o.b. Maryland and Noiiji 


Feldspar, criidi*, f.o.b. Maine. 

Feldspar, ground, f.o.b. Maine. 

Feldspar, ground, f.o.». North ('nrolina. 

Feldspai, groiiiid, f o.b. N. State. 

Fclflspar, giotiiid.f o b Hidlimore. 

Fuller’s earth, granular, f.o h. Kla.,. 

Fuller’s earth, powdf’ml, f.o h Fla. 

Fuller’s c.'irth, imported, iioudiiid ... 

(iraphite (dust polish grinle 30',) .X.^hland, Ala 
(jHipliite (dust facing grticle 50*,) X.^lihind, .Via 
(iraphite, cniRihle, 80*, enrhon Xsliland, .Xla 
(iraphite, csriicihic. 90*, ourhoii Xslilaiid, .Via... . 

Onipliite, erueihle, 8V, enrhon . 

Cirupliite, enieihle. 88', eiirbun. 

Cirnphitc, enieihle, 90', enrhon. 


Pitliiiee slone, iloiiieslic, lump. 

Piiiiiicf* stone, ground .... 

Quiirtx (iii'ifl lower) list (o lieiul, f ob Balliiiiorn 


Quart/., lump, f o.b. 
Shellac, orange fine 


SoniMtoiie. 


Tale, powdered, .Southern, f.ob. ears. ton 

Tale, miport('ll. . ton 

Tal •, Culiforiiin 'I'aleiim Powder grade. ton 

Refractories 

Chrome brjrk. f.o.b. Chester, I*a , ear'ots . 

Chiomc brii'k, 9-iii. sirs and sixe.s, f.o h. Baltimore.... 
Fire clay brick, Ist (]iiality, 9-in. shapes, f.o.b. PeiiiiByl- 

vaiiia, (thin and Kniitiieky works . 

Fire clay brick, Ist (pinlity, f.o.b. St. Louis . 

Fire eliiy brick, Ist quality, f.o b. New .lersi'y. 

Fire clay brick. 2d >(iuility, 9 m. shapes f.o.h. Pentisyl- 

vamii, (>liio and Kentucky works. 

Magnesite brii'k, 9 in. straights, f.o h Baltitimre. 

Magnesite brick, 9-in. sixes and shapes larger than 9^iii. 

Magnesite brick, f.o.b. (’hesler . 

Silica brick, 9-iii. and 9 in. size.s, ('hieago district. 

Silica brick, f.o.b. Hirniinghuiii . 

Silica brick, £.o.b. Mt. Ibiion, J*a. . 


. M I ton 

$22 00 

— $25 00 

i.el tun 

IH 00 

-- 20 

00 

net ton 

8 on 

— 10 

00 

iM't ton 

23 00 

- 25 

00 

ni‘l ton 

l(> 00 

— 19 

00 

net ton 

12 00 



net ton 

26 SO 

- 28 

on 

net ton 

II 00 

11 

25 

1b. 

.05i 


0(1 

net ton 

60.00 

80 

00! 

lb. 

.15 


18 

lb. 

.05 

— 

06 

lb. 

.041 

— 

051 

lb. 

.04 

__ 

.05 

Ib. 

.05 

- 

.07 

Ib. 

.05 


.06 

Ib. 

.041 

- 

.05 

net ton 

9 00 

12 

00 

net ton 

12 00 

15 

00 

net ton 

18 00 

• 22 

00 

net ton 

8 00 

— 12 

00 

net ton 

15 00 

— 40 

no 

net ton 

25.00 

35 

00 

bet ton 

30.00 

- 60 

00 

gross ton 

7 50 

-- 8 

00 

.net ton 

7 SO 

- 10 

00 

net ton 

21 00 

- 2» 

00 

net ton 

17 00 

— 20 

no 

net ton 

17 00 

— 2(1 

00 

111*1 toll 

30 00 



net ton 

25 00 

— 


net ton 

18 no 

— 


net ton 

35.00 

- 40 

o(: 

lb. 


— 

01 

lb. 


— 

02 

lb. 


— 

05 

lb. 


— 

10 

lb. 



08 

lb. 


— 09' 

lb. 


— 10 '. 

lb. 

.04 

— 

50 

lb. 

.06 

— 


lb. 

.04 

— 

07 

net ton 


-- 10 

00 

n(‘t ton 


— 14 

00 

net ton 


— 17 

00 

net ton 

‘5.00' 

— 7 

50 

111 . 

1. IS 

— 1 

40 

Ib. 

1 40 

- 1 

45 

Ib. 

1 10 

1 

15 

lb. 

1 IS 

1 

20 

ton 

15 00 

- 25 

1)0 

ion 

10 00 

20 

00 

ton 

9 00 

-- IS 

00 

ton 

10 00 

- 15 

1)0 

ton 

20 no 

— 25 

no 

ton 

60 00 

— 70 

on 

ton 

20.00 

- 35 

on 


1,000 

45 

- 55 

net ion 

100 

no 


Ueguliir 1 ' 

xtriis 

ni't ton 

90 

- 100 

1,000 

55 


1,000 

51 

- 55 

1,000 

55* 

- 60 


Ferro-Alloys 

AlIf.o.b. Work, 

Ferro-carboOrtitanlunit 15-18%, f.o.b. Niagara 

Falls. N. Y.*. .nc 

Ferro-chrome, per lb. of Cr. contained, 6-8% 

earbon, earlots. 1 

Ferro-chrome, per lb. of Cr. contained, 4-6% 

earbon, earlots. I 

Farro-iiianganese, Mn, ilomestin.gr 

Ferro-nianganeae, 76-80% Mn, Eugli.'‘h.gr 


$200.00 —$250,000 


Ores and Semi-finished Products 

All f.0.b. Mines, riile.ss Otherwise Stated 

Chrome ore, (*nlif. coiieeiitrates, 50*min 
Crstij . . , » unit 6( 

Cliioiiiu ore. 40';;., mill , ('r,0, f.o.b. Vtlaiitic 

fk-ii(...»nl . . . .mil . 73 

L\‘. • f ob. ovens. mt to ?'l r.| 

(.oke, fiirnure, f.o.b ovens.ml to |H Ot 

n.like, petroleum, ri'Hiierv, Vtlaiitn-.Siiiboiini ll••|tn 24 (K 

Hiior sp ir, lump, f o b.'l'iiiiiieii. New Mexico . mttn 17 5# 

rluor ^'par, stiiiidanl. ihiiiii».tie \\a.‘'lied graiel 

Iveiiliieky and Illinois mines net P 25 (U 

Iltiieriite, 52 ;, Tit> 2 , prr 'b. me ... ||, O' 

Miiiig.iiiese t)re, 50<;;, .Mil, (• i r Atlni tir m aport unit 7( 

.Mitimaiiese ore, cheiiueal tMiitiJ. umM 75 ()( 

Mob'lwlmiile, 85% .MiiS,, per lb. of MoS„ \ Y lb. 7! 

Mori.n/ite, fier unit ofTliO, unit 42 0( 

Pyrite-i,e4p uiish, lines ,e.l.f , .Vtlirili.- seiiporl unit \2 

Py»ite.4, SpiiiiLsli, fiirnuee sixe, c.i f., .Vtlaiiliu 

Hcaport ... unit . |t 

Pynb'.^, Spanish, run of inini's, ei. f , Allanlie 

seaport, . unit .13 

rvnles, domestic, finea. .... unit 13 

Kuiilu, 95% Tifli* per lb. ore.lb. i IS 

I'aiigaten, .Seheefite, 60% W O, and ovi-r, per unit 

of WO,. . unit 7.0(1 

Tungsten, Wolframit(% 60% W()- ami over, per 

uiiitof W()..N.Y.C. unit 6 OC 

1 runiiim On* (Carnotite) in^r lb. i f I .i Oh lb. 2 75 

I rariiimi oxide, Ob^^iperlh. ooiitaiiied 1 a (in lb. 2 75 

V aiiailiiiiii peiitoxiile. 99?{. lb. 12 (HI 

yuiiadiuin «»rc, per lb. of Va < hi eontaiiied ... lb. 1.25 

Aireoii, wiislieii, iriiii free.. . . . Ib. .10 

*.N'umiiiiil 


Non-Ferrous Metals 

.\cw York Murketa 


unit 

to 

.65 

III! ft • 

77 - 

.85 

net til 

?'i ('.() - 


III 1 til 

IH 00 

20.00 

lieg tn 

24 (10 


mttn 

17 5.J 


net It 

25 (in - 

27.50 

II >. 

O'i - 

.02 

llllll 

70 - 

80 

gliiSB 

75 00 

85.00 

lb. 

.75 — 

.85 

unit 

42.00 — 


unit 

.12 — 


unit 

.161- 


unit 

.12 — 

.14 

unit 

.12 — 

.14 

lb. 

.15 — 


unit 

7.00 — 


unit 

6 00 - 

7.00 

ll>. 

2 75 

3 00 

III. 

2 75 

3 00 

111. 

12 00 - 

14.00 

lb. 

1.25 — 


lb. 

.10 — 



Copper, eleetrolytie. 

Aliiiiiimim. 98 to ')9 per cent . . 

.Antimony, wholeKule lots, ( Iuiichc uml .l.ipaiicse 

Nickel, ordiiiury «Iiigni i. 

Nickel, eleetrolytie . 

Till, Straits, split . 

Lead, .New York, aiiot. 

Lead, E. St. LoiiisTspot ... 

Zinc, apot. New York . 

Zinc, spot, J?. St. l.oiiiH . 


Cctita per Lb. 
19 00 
33 00 

7 50 
43 00 
45 00 
48 50 

9 50 
H 90 

8 i 

7 90^ 8 40 


()Tin:i{ .METAI.S 


Silver ((’oniinemnl I. 

Cadniiuiii . 

Bismuth (500 lb. Kits). 

('obalt 

.MagncHiiim (f.ob. Niagara l-alls) 

Flatiimiii. 

Iridiiiiii . 

I’alladiuiii. 

Mercury. 


OK. $0 99) 

.lb. |.40(.i I 50 

lb. 2 70 

lb. 2 50(0 3 00 
.lb. 1.75 

oz. 110 . 00 ( 1 ^ 115.00 

ox. 350 00 

ox 100 00" I in ('0 
• lb. 88.U0c9U.0O 


HNISIIM) MI-.'r.VL IMPiDUC'IS 


Copper shoetB, liot rol.iMi 
Copper bottoms . 

(''opper rt>ds 

Jljgh brass wire and sliecls 
High brans riMls 
1.0W brass win* and sliects 
T.OW bra.sB rods 
Braxed brass tubing 
Braxed bronze lulling 
SeatiilesH cfiiifsT tubing 
ScamlesH high brass tulnng 


SCR.VI' METALS 


Aluminum, cast scrap . 

Ahiiiiinuin, Bhect scrap 
('op|M;r, heavy maclimery eimip 
CopiMT, heavy and wire 
C'opper, light and bottoms 
Copper, heavy eiit ami cnieihic 
Brass, heavy . 

Brass, light . 

jSo. I clean hrass tiirningH 

No. I comp turiiiiiga. 

tea . 

Lead.heavy. 

ilinc, scrap. 


nreliiiii-ti- I*rii-» 

' « Ills per I b. 

33 >0 
3B ()0 

38 OC -I 40 00 
30 25 
^ 77 (10 

^ 2H 50 

2>l 00 
38 25 
41 75 

34 00 
33.00 


Cents per I.b. 
Buying Fried 
23.00(11.23 50 
23 0U«i-23 50 

14 50(0.15 00 

15 25(0 15 7^ 

13 CO 
1(1.25 
9 SOCi'IO 00 
7 25(ni 7 /5 
9 OOf'S 9 50 
12 SOei 13 SO 
4 75.U, 5 00 
7 2S(.n 7 50 
5.25 


Structural Material 


rerro-tungateB, 70-B0%, per lb. o 
Ferro-uranium, 35-50% of Ihjper 
Ferro-vanadium, 30-4d% per Id. ci 


lb. 

.18 

— .19 

The fiiI!uwinK base prii*es rier .OOlli.: 

ire frir Htriir1iir:d : 

!i:i)if*s 

3 i . bv i in. a:. 1 

Ib. 

gmsatiin 

.20 

200 00 

— 21 
- 225 00 

larger, and platea & in. and heavier, from jobbers 

' wiir(*hoi 

me.s HI 

iIk eihi-b iiuiiied: 

gnihs ton 

|U USB l(,.ll 

gross ton 

195 fO 
75.00 

- 2a.O 00 

--N 

ew V ork 
()iie 

(Inc 

-t Me 


——('hieago-* 

2 75 
60 00 

- 2 75 

— 65.00 

Current 

.Mouth 

Ago 

Year 

Ago 

Current 

Xejir 

Ago 

(’iirreiit Year 
Ago 

grow ton 

80. (iO 

— 90 00 

Structural shapes .. $4.47 

$3.97 

$3.47 

$5.00 

$3.37 

$3.97 $3 47 

IjroBaton 

150.00 

160.00 

Soft steel bars. 4.47 

4.12 

3.37 

4 50 

3.27 

3.87 3.37 
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7 00 

—— . , 
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5.32 

4.07 
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7.75 

Plat.H, 1 to 1 in. thick 4.67 

4.17 
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Industrial 

Financiaf. Gonstioiction and Manulhciurers’ News 
=■ '■ .. . -=====s==g= 


Construction and 
Operation 

California 

SAN PRANCISI'O - ThP Amcr. Can Co., 
l :!0 irway, Now York City. Is havini; plans 
prfparcd for the construction of a factory. 
KHtImatod cost about $500,000. 

Connecticut 

MONTVIL.I.K—Robert Galr & Co.. 60 
Washlnaton St., Brooklyn, N. Y., has 
awanled the contract for the construction 
of a 2-slory, 200x500-Ct. manufacturlnf; 
building anil power house to tho Au.stln 
t'o., 217 n’w.iy, New York C\ly. Kstimatod 
cost, $600,000. NntiMl Juno 20. 

NKW HAVRN—Della Valle & Vcce. 

Rxrhanf^e Rlilf?.. will soon award 
the contniet for tlie construction of a 2- 
Hlory, B0x70-fl. factory on Olive SI. for 
the Tuttle Color Print ine Co., 30 Crown St. 
Kslltnated cost, $20,000 

STAMFORD — The IVtroleuin Heat & 
Power t.^o., Selleck St., la hulUlinff a 1-story 
foundry. Kstimateil cost. $l.'i,000. A. W. 
Steele, mgr. Noted July 2M. 

District of Columbia 

WASm.NOTtl.V -T1|(> V.ibU Sipam Sya- 
leniH t^o.. 3I4-.’{18 W.'iHhinirton r,,o;ni & Trust 
nidif., plans to build a foundry and ma¬ 
chine shop. 

Iliinois 

DK KADli—Arlliiir Foster, archt.. 155 N. 
Clark Sf., will soon receive hids for the 
construction c»f a .1-story. •|OxL79-ft. hos- 
plt.'il for the Uev. J. A. Solon. A chemical 
laboratory will prohahly be Installed. Esti¬ 
mated cost. $ir.o.o<io. 

M.AST ST. LOniS -DarllnK & Co.. 4201 
South Ashland Ave . ChieaKo, lias awarded 
the contr.'ict for the construction of a fer¬ 
tiliser plant, InchiiliiiK a 1 story, 50xMO-ft. 
aokliilatlon plant, to the .lust in Co.. 2(18 
.South Da Salle St. (*hcmlcal eiiuiiimcnt will 
be installed In same. Kstlinated cost. $500.- 
$ 00 . 

EAST ST. DDHIS The Excelsior Tool & 
Machlno Co., 32d St. and Kld(;c Ave.. has 
awarded the contract for the construct ion 
of a 1-story foundry addition to tlie Stupp 
Hros. Tlrldfrc A Iron Co., Frisco lUdK- Esti¬ 
mated cost, $35,000. 

II1LDSP.DUO- The lid. of Ediic. has 
awarded the contract for tlic construction 
Ilf .1 l-story, 150\ 1 .‘lO-ft. hlaii school to 
Jesse Oeilney, Arcade Hhlff.. St. Jjouis. Mo. 
.A physitral and chemical laboratory will he 
installed. E.stimatcd cost. $201,214. 

MKI.nOSE PAUIx—The HepT>CH Nelson 
Kootlnir f’o., 4500 Fllmore St., has awarded 
the contract for the construction of a 
roofiuK in.'iniifacturln^ T»lant InelinliriK .a 1- 
story. 80xl40-fl still and Ras hiiildinR. etc., 
to the Austin Co, 208 South Da Salle St.. 
Chicago. Estimated cost, $ 10 ( 1 , 000 . 

Indiana 

TIAMMOND —Thi. MpIiiIh Itonnlni; Co.. 
Inc, Edison lildR.. ChIcaKo, plans to build 
a lead smeltlnR plant. W. Sehoenbaeh. vlce- 
pres. 

SfllTTlT REND The CeoiRe Cutler Wks. 
of the VVestlnRhou.se Electric A Mfp. Co. 
plans to build a 64xl]2-ft. fuiirnlry. 

Kansas 

EDD()UAT)0 — The City (^onin. votod 
$25,000 bonds to install a new filter system 
at the city w'.ater plant. 

PlTTSnnUOH -The PltlsburRh Guilders* 
and Pavers' Brick Co. Is bovlnR plans pro- 
pared for the construction of .a brick plant 
to Include four new kilns. Estimated cost. 
$60,000. 

Louisiana 

NKW ORU^ANS —The Union Paper 
Products Co.. 109 Tchoupltoulas St. has 
awarded tho contract for the construction 
of a l-story factory to Jos. Frotnbers. 302 
vQLTtle Guarantee Bids. Estimated cost 
^1112.748. 


Maryland 

ItADTTMORE—Tho Bd. of Awards, c/o 
f^lty Reslater, will soon award the contract 
for tho construction of a sludse digestion 
tank, pl|>e IWies, etc., at the sewage dls- 
po.sal works on tho shore of tho Back River 
here. A. E. (^hrlstholf. Highways Engr. 

Massachusetts 

(CAMBRIDGE—Tho Suffolk Engraving A 
Eleclrolyping Co., 394 Atlantic Ave., Boston, 
has awarded the contract for the construc¬ 
tion of a 6-story, 100 x 100-fL manufactur- 
IriR building on Main St. to tho Simpson 
ItroH. C'orp., 166 Devonshire St, Boston. 
Eslirnfitcd cost. $225,000. 

GREENFIEDD —The School Bd. will 
SOI III receive, bids for the construction of 
;i 3-Hlory high school at Federal and Sand- 
erHun Sts. A chemical laboratory will bo 
Installed In same. Estimated cost. $400,000. 
Patton A nialr, 679 5th Ave., Now York 
City, tirchts. 

Missouri 

ST. LOUIS- -The G. J. Frlta Fdry. A Ma¬ 
chine t'o.. 20185 3d St., has awarded tho 
contract for the construction of a 1-story 
foundry addition to the Stupp Bros. Bridge 
A Iron Co.. Frisco Bldg. Estimated cost. 
$ 1 ( 1 . 000 . 

New Jersey 

NIJWAKK- The Amer. Can Co.. 120 
If way, New York City, la having plans pre¬ 
pared for the construction of a factory. 
EHlimated cost, about $500,000. 

North Dakota 

MARMAKTll -The Bd. Educ. will receive 
bills until Seiit. 7 for the construction of a 
2-story. 61x91-ft. high school. A chemical 
bilioratory will be Installed in same. Eatl- 
inated cost. $100,000. 

Pennsylvania 

Al.l.KNTOWN—Thn Allon Tire & Rubber 
Co., .510 If.'irnilton St., has aw.ardod the 
contract for the construction of a 2-story 
rubber factory to the Allentown Constr. Co., 
5t1i and Tfamliton Sts. Estimated cost. 
$2,500,000. 

CHESTER —Allison A Co.. Daw.Bldg., 
has awarded the contract for tho construc¬ 
tion of a 1-story, 30x65-ft. paint shop and 
flil)]ring tank to the John R. Wiggins Co.. 
Inc.. Otis Hldg., Philadelphia. 

CDADDADE—The Bd. Educ. plans to 
build a 2-story high school. A chemical 
lalxiratory will be installed In same. Esti¬ 
mated cost, $160,000. John T.' Simpson, 
Essex Bldg., Newark, N. J.. archt. 

NEW CASTLE—The Johnson Bronze Co., 
Smith Mill St., has awarded the contract 
t'iir the eunsiruction of a foundry, etc., to 
tile Mo<ire-T,amb Co.. Starrbaugh Rldg.. 
Ymingstown. Estimated cost, $125,000. 
.Vnted Aug. 11. 

Rhode Island 

PROVIDPINCE — Brown University is 
having plana prepared for the construction 
of a 3-atory, B0x200-ft. chemical laboratory. 
Ciieiiilral equipment will bo installed In 
same. Day A Klauder. 925 Chestnut St., 
Pliiladelphla, Fa., archta. and engrs. 

Texas 

ED PASO—^The Atlas Brick Co.. Dallas 
and Ciitton Sts.. plana to construct a llmo 
iiydrating plant, etc. Estimated cost, $60,- 
0 ( 111 . Clarence L. North, pres. 

PII.-\RR—^The city received bid for the 
const ruction of a sewage disposal plant in- 
eliidlng a serjtlc tank from R. O. Lang¬ 
worthy. $20,000. 

SAN ANTONIO —H. D. Kellar. Cold- 
‘ water, Mich., plans to build a cannery and 
sirup mill here to Include an Ice factory, 
etc., for the manufacture of cane sirup, 
citrus preservM and marmaladea. 

Virginia 

EAST RICHMOND (Richmond P. O.)— 
The Jefferaon Tire A Rubber Co., Central 
Rank Bldg., la having plans prepared for 


the construction of a 3-Btory,^ •0x240-ft 
factory. Estimated cost, $150,000. Akron 
Eng. Co., Akron, O.. archt and engr. 

West Virginia 

SCHINISTON—The Faquet Glass Co. Is 
building an 80xl20-ft Hlumlnatlng glass¬ 
ware factory. Estimated eo&t, $26,000. P. 
J. Faquet, pros. 

Wisconsin 

CAMPBELLSPORT—The White House 
Milk Products Co., West Bend, had plans 
.prepared for the construction of a 2-Bmry, 
50 X 110-ft. condensed milk plant. Esti¬ 
mated cost. $75,000. M. Tullgren A Sons, 
425 East Water St., Milwaukee, archts. 
Noted Aug. 11. 

DURAND—The Bd. Educ. plans to build 
a 2-story high school. A chemlc^ labors^ 
tory will be Installed In same. Estimated 
cost, $100,000. II. Miles, secy. 

Quebec 

QUEBEC—Tho Standard PuJP & 

Co., lAd., will soon receive bids for the 
construction of a pulp and paper plant. 
Estimated cost, $1,250,000. 

Coming Meetings 
and Events 

Amkrican Absociation ioik the Arj^cfr 
MENT OP SciRNCM will hold Its 1920 meeting 
Dec. 27, 1920, to Jan. 1, 1921. at Chicago, 
Illinois. 

American Ciikmic^ in 

Its fall meeting In Chicago, Sept. 7 to 10 
inclusive. 

American Klectrochkmical Spengr wiU 
hold Its fall meeting In the Hotel Statlcr, 
Cleveland, Ohio, Sept. SO, Oct 1 and 2. 

American Foundrymbn's AasociAnoN 
will hold Its 1920 convention and exhibit at 
Columbus, Ohio, the week of Oct 4. 

American Institute op -^^5 

MI8TALT.UROICAI. E^•OlNEKRS Will hold ItS OnC 

hundred and twenty-second meeting Aug. 
20 to Sept 3, on Taakc Superior. 

American Mining Congress will hold Its 
next convention In Denver Nov. 15. 

American 1’eat Society will hold !U 
annual mooting at Madison, WIs., Sept 2, 
3 and 4, 1920. 

American Physical Society will hold a 
meeting Nov. 27 at the Case School of Ap¬ 
plied Science. Cleveland, and the annual 
meeting, beginning Dec. 28, at (Chicago, .the 
latter being the occasion of the special 
quadrennial meeting of the Ainerloan Asso¬ 
ciation for the Advancement of Science and 
the Affiliated Societies. 

American Society op Mechanical Enoi- 
NBBRB 1920 annual meeting will be hold 
In the Engineers Societies Building, from 
Dec. 7 to 10 Inclusive. 

American Steel Tiieaters^ Society, Chi¬ 
cago. will hold Us second annual conven¬ 
tion and exhibit, combined with the con¬ 
vention of the Steel Treating J^aearch So¬ 
ciety of Detroit, Mich., In the Coliseum 
Museum, Philadelphia, Pa., Sept. 14 to 18 
inclusive. 

Association op Iron and Steel Elsc- 
trical Bnotneers will hold Its 14th annual 
convention at the Hotel I’cnnsylvania, New 
York City. Sept 20 to 24. 1920. 

Electric Furnace Association will hMd 
a meeting Oct 6, at Columbus, Ohio, the 
subject of which will bo "Refractories” 

Engineering Council will hold Its next 
meeting In Chicago Thursday, Oct. 21, 19,20. 

Institute op Metals Division op the 
A.I.M.E. will hold Its usual Joint meeting 
with the American Foundrymen’s^^^ocla- 
tlon at Columbus, Ohio, during the week 
be^nnlng Oct 4. 

Iron and Steel Institute (British) will 
hold Its autumn meeting at Cardiff by in¬ 
vitation of the Ironmasters and Steel Man¬ 
ufacturers of South Wales and Monmouth¬ 
shire. The date of the meeting will be 
Tuesday, Sept 21, for the assembling of 
the members at Cardiff, and the formal 
proceedings will open on the morning of 
Wednesday, Sept 22. 

National Exposition op Chemical In¬ 
dustries (Sixth) will be held in the Grand 
Central Palace, New York City. Sept 20 
to 26. 

Society op Industrial Hnoxnbbbb will 
hold Its fall national convention at Car¬ 
negie Music Hall, Pittsburgh. Pa., Noy. 10. 
11 and 12. 1920. 

TMItNXCAL ASBOClAnON WTBM TVlf 
AMD Paper iNDumT will hoVl Ite tl^ meet¬ 
ing at Saratoga Springs. N. Y.. * 

S ahA S. 
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Chemistry to Be Represented 
On Super-Power Survey 

HE acceptance by Arthur D. Little of an ap- 
pointnient as member of the advisory board on super¬ 
power investigations of the United States Geological 
Survey will be noted with pleasure by all chemists. 
Chemical & Metallurgical Engineering has urged 
that the problems of chemistry be carefully considered 
in connection with these investigations, and it is a 
great pleasure, therefore, to note this striking assurance 
that the ideas for which we have stood are agreed to 
by the Government departments in charge of the work. 

The coking of coal and development of byproducts 
therefrom promises to be one of our greatest chemical 
industries. Byproduct gas affords a means for trans¬ 
portation of energy from the mine field to the districts 
where fuel and power are required that does not in 
any sense interfere with simultaneous transportation 
of solid fuel by railway and electric current over high- 
tension power lines. The technology of such gas trans¬ 
fer is well known. It remains to determine the cir¬ 
cumstances under which this medium of energy move¬ 
ment is most advantageous. 

If gas is used as a medium of energy transfer, the 
production of byproducts of great value is assured. The 
chemist is vitally concerned, and chemical industry will 
watch these investigations with the utmost interest. 
To be assured that a prominent chemical engineer will 
be continuously available to advise regarding these 
problems is most satisfying. • 

The chemical industries must also be considered by 
the super-power investigators as important consumers 
of electric energy. Electrochemical developments afford 
an excellent supplement for other industrial power re¬ 
quirements, because the load can be so distributed as 
to make more uniform demand, filling up the hollows 
and reducing the relative heights of the peaks in the 
load curve. Chemical engineering attention is, of 
course, vital for the most advantageous use of this 
possibility. 

• 

Chemistry 

In the Kitchen 

HE chemistry of cooking, so far as its practical 
application is concerned, is easy. The co-ordina¬ 
tion of fats, proteins and carbohydrates into a balanced 
ration may be learned in a short course in domestic 
economy, and thousands of young aspirants to the dig¬ 
nity of the distaff in households of the future are 
studying it in fresh-water and salt-water colleges. 
How much of it they are learning is open to question. 
They may take the subject as a thing apart and apply 
their chemistry to ‘‘nutrition/’ but forget all about it 
when they think of a feast. The art of cooking is; 
indeed^ much more subtle than the chemistry of ra¬ 


tioning, and while the two are seldom wedded they 
are, indeed, parts of the whole and should never be 
separated. 

With all the immense.sums that we pay for eating 
we are not very intelligent in the preparation of our 
food. In an essay lately published in Harper's Jlfapa- 
zinc it was suggested that if a committee of intelligent 
persons from another planet were to visit the earth for 
the purpose of reporting on social conditions obtaining 
among its inhabitants they might well declare to their 
celestial authorities that, so far as we Americans are 
concerned, we miss more than is reasonable in the selec¬ 
tion and preparation of what we eat. The imaginary 
high commission noted that, generally speaking, men 
and women differed in their attitudes toward food, in 
that men care more for its taste and odor than for 
its appearance, while women care more for its appear¬ 
ance than fort its taste and odor. Nevertheless the 
preparation of food is assigned chiefiy to women. Few 
women like to cook, and wherever it is possible they 
employ other women to do the work for them; and 
these other women have learned what little they know 
as a trade and not as a science or an art. The kitchen, 
they observed, is usually placed in the least desirable 
part of the house, and combined with it in the same 
room is the scullery, so that all the gross work of 
cleansing, peeling and cutting up is made part of thcT 
cooking, whereby the least agreeable and the most hon¬ 
orable duties of the household are combined in one. 
Distinction and honor accrue to the art of the cook 
because what he or she prepares becomes part of our 
very selves. 

One of the reasons why living is so expensive is 
because competent persons have addressed themselves 
rather to discrimination in the selection of things pre¬ 
pared than to the solution of things to eat and the 
subsequent preparation of them. There is so little 
imagination and invention among cooks that they can 
make savory dishes only out of certain cuts of meat, 
while other cuts which cost much less could be made 
to taste better than the conventional expensive viands 
with the aid of a little intelligence and imagination. 
When we consider what the Chinese have done with 
the soy bean we should hang our heads in shame over 
our own stupidity with vegetables. 

We know a man of science engaged in research whose 
salary was not increased in accord with the increase 
in living costs, and the problem of maintaining him¬ 
self, his wife and four children became a serious one. 
Fortunately his wife had a scientific turn of mind and 
had been through a course of “domestic science/’ so 
together they began to balance their rations from a 
chemical standpoint. They prepared the amount ac¬ 
tually needed, and found that it was less than had been 
their custom, and at first .they felt themselves on short 
rations. A few weeks’ experience taught them, however. 
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that they \<^ere eating all they needed, and this soon 
became all they wanted, while the family health im¬ 
proved. 

Then came the development of the art as such, 
the use of herbs! many of which were unfamiliar, a 
happy diversity of flavors, and a much broader field 
from which to kbep up a constant change in things 
eaten than before. The result is a complete rationing 
of the family at no greater expense than before the 
rise in prices, and with it the greater satisfaction of 
every member. The man and wife are, it is true, per¬ 
sons of rare and even unusual intelligence, dhd the 
results are what we may expect from the application 
of brains and intelligence to any problem. By thought 
and experiment they live better today at no greater 
expense for food than five years ago. 

We believe it would pay the proprietors of large 
hotels and restaurants to retain the services of chem¬ 
ists of the first rank; men of imagination and culture 
as well as of laboratory technology, to engage in re¬ 
search in the preparation of foods. There are bakery 
and flour-testing and butter fat laboratories by the 
score, but these arc not what we mean. We have in 
mind research and development in cooking, which in¬ 
cludes baking and frying and broiling and steaming 
and roasting, with the use of imagination rather than 
the kitchen conventions in the selection and treatment 
of raw materials. 

Soy Beans and 

The Chinese Character 

N THE National Medical Journal of China W. A. 
Adolph and P. C. Kiang tell at length of the nutritive 
value of the soy-bean products, and give information as 
to their preparation. The leading foods seem to be 
soy-bean milk, cheese, oil, and sauce. The cheese or 
bean curd has been the chief source of Chinese protein 
diet for centuries, and we can commend from experience 
the excellence of a good chop suey made with it. It is 
white, has about the consistency of calf’s brain, and a 
delicate agreeable taste. Four methods of making it are 
given, and when the process involves the coagulation of 
bean milk with salt bittern, a curd is produced which is 
rich in all the inorganic essentials that are lacking in 
the bean proper. The authors suggest that some of 
the racial characteristics of the Chinese people may be 
traced to their dependence to so great an extent on 
this vegetable protein. 

If they are right, and if the habits of industry and 
the disposition to mind his own business that dis¬ 
tinguish the Chinaman are due to his diet of soy-bean 
cheese, let’s have more of it in this country. Let’s 
make it by the thousand tons and feed it to the 
millions. 

If our present indisposition to work and our ten¬ 
dency to quit and then blame somebody else for our 
laziness is due to too much beef and pork and mutton 
let’s give the bean-eaters a chance. Economics is not 
the main thing in life, and economics alone does not 
make or mar nations. Dietetics plays an important role. 
Better far a thousand years of beans than a century or 
so of too much meat if it is to be followed by collapse. 
The Chinese dallied with this ubiquitous and excellent 
vegetable as far back as B.C. 2838. They should have 
, some experience with it by this time, and we have yet 
to learn of an anti-bean bill In the legislative halls of 
that country. 


Resistance Between 
The Cup and the Lip 

N OUR issue of July 28 we published a paper by 

Dr. Alvin J. Cox on Philippine industrial material, 
products and resources available to the United States. 
It wa** ^n illuminating catalog of supplies. It showed 
that the islands offer immense quantities of the follow¬ 
ing materials, subject, of course, to proper development: 
Manila hemp, sisal and maguey, tobacco, sugar from 
cane and palm coconuts, including copra and coconut 
oil; alcohol from molasses, nipa palm (from which 
6,000,000 gallons or 10,000,000 proof gallons are made 
annually) and from cassava, arrowroot, yams and sugar 
palm; buri palm fiber for buntal hats which we call 
“Bangkok” and are so light that whoever can afford to 
wear them in summer at present high prices will wear 
no other if his wife will let him; rattans, coir fiber for 
brushes, ropes and doormats; tree cotton or kapok, 
which is an oily, short fiber, susceptible to many uses; 
resins, terpenes, perfumes, edible nuts, and a large 
variety of vegetable oils; coffee, cacao, papaya gum, 
strychnine, the leaves and seed of Datura alba, which, 
on extraction, produce a valuable remedy for asthma; 
rubber, lumber and tanning materials, paper pulp from 
bamboo (especially Canabojo)^ abaca or Manila hemp 
waste, rice straw and other paper stock; honey, silk, 
and a large variety of products of the sea. In minerals 
there are silver, gold, copper and well-located deposits 
of iron, the ore being workable, high in iron content 
and well located. And there is manganese in abun¬ 
dance. The petroleum outlook is very favorable. Coal 
is imported but is present in large quantities, unmined. 
Cement material and limestone are plentiful; so are 
asbestoform materials and so is bat guano. There are 
resources in fireclay, abrasives and sulphur. There is 
great need for island-made caustic soda, bleaching 
powder, lime, sand-lime brick, salt, chloroform and 
glass, to mention but a part of the list. 

’Tis a grand bill of fare, if we, who published it, 
do say it. If this country were industrially organized 
the speedy development of many industries would fol¬ 
low. This would add to the sorely needed stores of 
manufactured materials both here and abroad and bring 
down th» cost of living and of things required in the 
practice and arts of civilization. 

American capital is ready to go abroad and afield, 
American management in industrial affairs has proved 
itself as competent as British or German management; 
in some countries it bears a superior reputation. The 
trouble seems to lie between knowing that the stuff is 
there and knowing just how to go about to get it. 
We need, however, to qualify the statement that Ameri¬ 
can capital is ready to go abroad. It is shy about 
taking the first step and that is—^to pay for all the 
information needed. By far too often it has rushed 
in—and we lay no stress on Philippine development in 
this respect—^without adequate knowledge. In the 
islands referred to, for instance, there are great hold¬ 
ings in possession of religious orders, and while these 
associations are not averse to profits it is n^essary 
to negotiate with them and to understand their points 
of view and habits of mind. More important still is 
the industrial survey which, in the making, must be 
backed by scientific proficiency and acumen, engineer¬ 
ing competence in the calculation of costs, as well as 
in the ability to design and construct, together with 
keen business common sense and honest. • 
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Occasionally a technical man is sent out to give a 
proposal the *'once over” and the chances are that he 
will miss the key to the situation, and then whichever 
way he decides is likely to be wrong. What is needed 
is a promotion organization that is in no hurry to 
make money; the profits of which, beyond costs for 
services rendered, are to come from industries after 
they have been established. And such an institution 
must have modest ideas of bankers’ dbmmissions. . It 
requires also better administrative ability than is easy 
to find, because the diversity of requirements is coupled 
with the diversity of opportunity. 

We believe the best method for such development 
would be for a kind of organization to be formed be¬ 
tween some high-class promotion corporation (and 
there are a few such) together with selected repre¬ 
sentatives of such industries as cordage, tobacco, sugar, 
oil, industrial alcohol, straw hat, furniture, drug, rub¬ 
ber and others, and always including transportation. 
Competitors are still shy of joint conferences, or of 
letting one another know what they are doing; and 
since they will not change their natures it would be 
better to take them separately. The main thing to 
pay for would be information, for complete industrial 
surveys which should be made by the most competent 
men available. Then the promoting, company could co¬ 
ordinate the information, and provide for the mutOal 
aids and conveniences to be enjoyed by the various 
pioneers. The sugar man and the straw hat manufac¬ 
turer may not have much in common, and yet they 
might find themselves indicated as neighbors by the 
survey. 

In short, we should like to see organized research 
applied to the international and overseas business of the 
United States. 

It would be a great help. 

The Right Chain 

And the Right Sprocket 

SUALLY when a link gives way in a chain drive 
the plant mechanic hooks in a new one and turns 
on the power again. If any attempt is made to account 
for the accident, nine times out of ten it is laid to 
overloading the conveyor, pump, mixing machine, etc., 
and to avoid a recurrence the charge to the machine 
is materially cut down to suit the power delivered by 
the drive. The lack of good design seldom comes into 
consideration, probably because very little is known 
about the subject. General rules are applied, usually, 
such as: For durability a short pitch is better than 
a long one; the sprocket centers should not be closer 
than forty times the pitch of the chain; the under 
side of the chain should be the slack one; large 
sprockets and a large number of teeth give less wear; 
the ratio of sprockets should not be less than 6 to 1 
and sixteen teeth should be the minimum used; ad¬ 
justable shafts should be used to take up wear. But 
no concrete conception of the phenomena involved is 
presented. 

In printing a Study of Chain Driving in this issue 
we are making Mr. Lawson’s article in Engineering 
available to our readers, many of whom have more 
than a remote interest in this branch of machine ele¬ 
ments. Attention is directed especially to the subject 
of impact and the effect of an oil film on chain elastic¬ 
ity. The formula on the life of chain is ideal engi¬ 
neering computation. It involves the selection of the 
right chain and the right sprocket. 


Pig-Iron Statistics 
Are Informing 

TATISTICS usually are considered rather ”dry,” 
but the statistics of pig-iron prockiction are quite 
illuminating as to the proportions of the iron and steel 
industry. The American Iron and Stipel Institute has 
Just issued its midsummer pig-iron statistics, showing 
the production in the first half of this year. The total 
shown for the output, 18,435,602 gross tons, is one of 
the least interesting things in the presentation. The 
trade ^pew in advance approximately what output 
would be reported. 

As a matter of record, however, it may be mentioned 
that the maximum half year’s output was the 20,826,914 
tons made in the second half of 1918, while in the past 
three half-years output has been as follows: First half 
1919, 16,278,176 tons; second half, 14,737.189 tons; 
first half 1920, 18,436^602 tons. With reference to 
capacity, under reasonably favorable working condi¬ 
tions, such as obtained in 1916 except for the last two 
months of that year, the furnaces can probably turn out 
about 46,000,000 tons of pig iron in a year, so that 
production in the first half of this year was at 80 per 
cent of commercial—not rated or theoretical—capacity. 
That was a good showing considering the great diffi¬ 
culties encountered, particularly in the matter of 
transportation. 

The statistics show that coke is practically the 
universal fuel fh making pig iron. A little bituminous 
coal is used raw, less than 0.26 per cent of the coke 
used. A still smaller quantity of anthracite is used, 
less than 1 per cent of the pig iron having been made 
with use of any anthracite, and even with that pig iron 
coke was used largely in mixture with the anthracite. 
In 1890 2,186,411 tons of pig iron was made with 
anthracite. 

In the first half of this year 166,612 tons of pig iroi^ 
was made with charcoal as fuel, that being 0.8 per 
cent of the pig iron output. 

Of the pig iron made in the first half of this year 46 
per cent was basic iron, while 32 per cent was bessemer 
and low-phosphorus iron, making 78 per cent for the 
two “steel-making irons.” The comparison is accurate 
enough, but it is not exact, because on the one hand 
some of the bessemer iron was produced primarily for 
making ingot molds, the subsequent use of the worn-out 
molds in making steel being incidental, while on the 
other hand in the 22 per cent of “all other” are included 
spiegeleisen and ferromanganese, which are employed 
chiefly in steel making. In the year 1907 the produc¬ 
tion of bessemer iron was more than double the produc¬ 
tion of basic iron, while in the year 1913 basic iron 
took first place. 

Marketwise, however, the grades of pig iron stand in 
altogether different relations. Of the total pig iron 
made, 29 per cent was made for sale, the other 71 per 
cent being made by consumers. Of the iron made for 
sale only 20 per cent was basic iron, while only 10 per 
cent was bessemer and low-phosphorus. Foundry and 
ferrosilicon comprised 54 per cent while malleable con¬ 
tributed 12 per cent more. No small part of the 
bessemer, low-phosphorus and basic iron sold was for 
making steel castings. It may be estimated that of all 
the “merchant pig iron” made about 80 per cent goes 
into steel, gray iron and malleable iron castings, includ¬ 
ing ingot molds, whereas of all the pig iron produced 
fully 76 per cent is used for making rolled steel. 
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British Chemical Industry 

From Our London Correspondent 

^ London, August 9, 1920. 

USINESS at the moment is somewhat stagnant, 
partly owing t 9 the holidays and mainly, perhaps, on 
account of the serious international situation. Prices • 
of imported chemicals are somewhat higher, but the 
home chemical trade is dull, with values falling slightly. 

It is thought, however, that the next month will show 
A very considerable improvement, especially ontexport 
Account. * 

Chemical Companies' Results 

Recent reports of progress in chemical undertakings 
are of a disappointing nature. Thus the dividend on 
the preference shares of the British Cellulose & Chemi¬ 
cal Manufacturing Co. has been postponed, the reasons 
given being delay in obtaining machinery and plant 
and the after effects of strikes, etc. It will be re¬ 
membered that this company is to manufacture artificial 
silk and “celluloid” products made from acetyl cellulose, 
and while it is stated that production on a large scale 
is to commence shortly, the general impression seems 
to be that the plant has been inefficiently and too 
lavishly planned and that considerable reorganization 
will be necessary before remunerative results are ob¬ 
tained. The Alby United Carbide Factories has also 
failed to declare a dividend owing to shortage of raw 
materials such as coal and on account of serious losses 
caused by strikes. The history of the company is a 
very interesting one and it appears to have been uni¬ 
versally successful until it took an interest in the 
Nitrogen Products Co. with its attendant share manipu¬ 
lations. 

An interesting feature of the report is the state¬ 
ment that it is now possible to manufacture carbide 
on a commercial scale from inferior carbon material 
using an “agglomerate” patented by the company. Ulti¬ 
mately a committee of inspection was appointed by 
the shareholders to assist the Board and to watch the 
shareholders’ interests. Brunner Mond & Co. have allo¬ 
cated $400,000 in furtherance of scientific and industrial 
research, the resolution giving effect to this proposal 
of the directors having now been carried after it had 
previously been rejected by the shareholders at the 
recent annual meeting. 

Developments in Nitrogen Fixation and Rubber 
Vulcanization 

Preliminary details of the Claude process previously 
referred to have now been published in the Chemical 
Age, London, of July 17. and re.sulta of large-scale 
working will probably be forthcoming before the end of 
the year. Meanwhile it is understood that the nitrogen 
fixation process via barium cyanide of the British 
Cyanides Co. has proved commercially successful and an 
announcement in this connection is to be made shortly. 
The chief difficulty seems to have been the question 
of temperature and suitable refractories for the furnace 
lining. Similarly, Dr. Calvert's process, which is being 
developed by the Cyanides Trust, Ltd., was rendered 
possible only by the use of a new resistant nickel: 
chromium alloy, “Cronite,” and it is understood that 
while not yet on a commercial scale, manufacture on 
a large laboratory scale is proceeding with very satis« 
factory results. An interesting patent is that of. 


Peachey, No. 146,734, for the cold vulcanization of 
rubber, the process having been developed at the Man¬ 
chester College of Technology. A company with a 
capital of $1,000,000 has recently been formed to de¬ 
velop the process, which is somewhat revolutionary in 
character. 

Society of Chemical Industry's Annual Meeting 

In spite of the presumed considerable influx of Amer¬ 
ican visitors to this country at the present time, Amer¬ 
icans and Canadians were conspicuous by their absence 
at this meeting, probably because Newcastle is a rel¬ 
atively long way from London. The conference on fil¬ 
tration promoted by the Chemical Engineering Group 
disclosed the fact that there is shortly to be an amalga¬ 
mation of the various interests developing centrifugal 
filters such as that of Gee and Sturgeon, while the 
company developing the Sharpies centrifuge will prob¬ 
ably also be included. The difficulties of continuous 
operation and of washing the precipitates can be best 
overcome by such amalgamation and as regards wash¬ 
ing, it is probable that the principle of “steeping”— 
i.e., filling the machine with water to soak into the 
precipitate—^will be adopted. Other interesting fea¬ 
tures of the meeting were discussions on the increased 
rate of subscription, the general question of increased 
publicity and the advisability qf forming a British 
Institute of Chemical Engineers. As regards subscrip¬ 
tions, the point was raised that the interests of Amer¬ 
ican and Colonial members, as well as those of the 
Society, would be best served by preferential treatment 
as against British members, while the formation of 
a British Institute of Chemical Engineers was con¬ 
sidered informally, not with a view to separation from 
the Society of Chemical Industry but to enable chemical 
engineers to have a voice in the proposed general 
registration of practicing engineers in this country and 
to provide facilities for qualifying chemical engineers 
as and when education in this important subject has 
been adequately developed. The cinematograph was 
used for the first time in illustrating one of the papers 
read before the Chemical Engineering Group, Mr. 
Kestner, the recipient of the Society's gold medal, being 
in the chair. 

• Personal Notes 

Lord Moulton was presented at a dinner held on 
July 21 with a Georgian loving cup in recognition of 
his personal and national services, and while his services 
were really called upon at a time when he “was really 
too old for his job,” there is no doubt that his magnetic 
personality was the source of inspiration to those who 
worked under his general direction and that it required 
a man of his character and achievements to bring 
about that degree of co-operation among chemical manu¬ 
facturers which was so lamentably lacking before the 
war and which is now proving of inestimable benefit to 
the industry. Dr. T. M. Lowry, F.R.S., has been ap¬ 
pointed professor of physical chemistry at Cambridge, 
G. O. Banister professor of metallurgy at Liverpool 
University and Dr. R. V. Wheeler to the new chair 
of fuel technology at the University of Sheffield. The 
latter’s researches in the constitution of coal are clas¬ 
sical, while Dr, Lowry’s work at the Ministry of Muni¬ 
tions has received full recognition. Sir John Cadman, 
Director of Petroleum to the British Government, has 
been appointed a member of the Advisory Council for 
Scientific and Industrial Research. 
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Lake Superior Meeting of the A.I.M.E. 

Report of the 122d Meeting of the American Institute of Mining and Metallurgical Engineers, Giving 
Short Descriptions of the Lake Superior Milling and Smelting Practice 
and of Some of the Papers Presented * 


1 AKE Superior region was the scene of the 122d 
meeting of the American Institute of Mining and 
Metallurgical Engineers, their technical sessions 
starting at Houghton, in the “copper country,” just 
twenty years from the date of their last visit. Over a 
hundred members of the party had been gathered 
together since the previous Friday morning on board one 
of the lake passenger steamers, en route from Buffalo. 
On this journey the usual pleasures of a water voyage 
were experienced, ranging from “rubber-neck” wagons 
at the ports of call to a strong north wind on Lake Huron, 
either of which was well calculated to disturb the 
equanimity of the dignified. 

That storm so delayed the boat's arrival at Houghton 
that no inspection trips were possible Monday afternoon, 
except for those members who had foregathered by rail. 
Tuesday, however, the Engineers grouped themselves 
in small parties and were motored over any route which 
their interests suggested, examining geologic forma¬ 
tions, mining methods, surface plants, mill, smelter, 
refinery or reclamation plant as they desired. Luncheon 
brought them together at a little bay on the extreme 
northern end of Kewenaw peninsula, where a picnic full 
of local color was enjoyed by visitors and hosts. The 
visitors dissected the anatomy of a “pasty,” and enjoyed 
a four-cornered wrestling bout done in true “Cousin- 
Jack” manner, while the hosts were able to get impres¬ 
sions of Mr. Hoover from many angles. 

Visitors Provided With Every Comport 

Mining men who have acquired tender feet from pro¬ 
longed use of subways and golfing togs certainly have 
nothing to complain of the many thoughful attentions 
given by those in charge of their entertainment in 
Houghton. Visitors were housed in a rolling hotel com¬ 
posed of Pullman and dining cars, complete enough in 
itself, but given the finishing touch by the early morning 
arrival of a road engine; which furnished steam heat 
and hot water, a comfort well appreciated by anyone 
who can remember the morning chill in northern woods. 

Sightseeing and Social Events Take Precedence 

Sightseeing and social events took more marked prece¬ 
dence at this 122d meeting than for many past occasions. 
Relatively few technical papers describing details of 
local mining and metallurgical operations were read, this 
deficiency being atoned for by the presentation of a 
260-page “Handbook of Mining in the Lake Superior 
Region,” prepared by Alexander N. WincheU, professor 
of mineralogy, University of Wisconsin, and by the 
engineers clubs of northern Minnesota and Duluth. 
Personal inspection also shows improvements in many 
important operating details, many of which are well 
worth attention in technical literature. Possibly in no 
other region could a visitor see Collom tappet jigs and 
low-pressure steam turbines operating in the same mill, 
nor a blast furnace making block copper close neighbor 
to an ammonia leaching plant. 


Lake Superior Milling and Smelting Practice 

Lakq Superior milling and smelting practice is dis¬ 
tinctly an adaptation to local needs. Primary crushing 
is done in steam stamps because that is the only high- 
tonnage machine which will not be “frozen” by the 
occasional piece of mass copper which slips through. 
After stamping through ^ in. the ordinary practice, as 
illustrated by the Quincy mill, was to get a little copper 
by launder jigs before the I or "n in. material (oversize 
crushed by rolls) was jigged in Collom tappet jigs. The 
hutch product of these was classified and fed to more 
jigs, the middlings of which joined the classifier over¬ 
flows, were settled and cleaned on tables. Such practice 
—what with the peculiar association of gangue and 
native copper—gave a recovery of approximately 16 lb. 
of copper and a tailing of 7.5. 

Recent improvements made by Ralph Hayden at this 
mill have cut the tailing in half, with a corresponding 
recovery. He substituted real jigs of ample capacity 
for the “overslize” launder jigs, and sized the roll prod¬ 
uct so that three separate banks of machines are 
handling material of certain limiting dimensions. This 
was in an effort to catch as much mineral in the course 
form as possible, and relieve the machines handling finer 
products of just that much duty. All jig tailings are 
then reground in ball mills and passed over a system of 
primary, middling and cleaning tables. 

Older practice at the Calumet & Hecla mill has pro¬ 
duced a tremendous volume of much higher-grade tail¬ 
ings than the various amygdaloid ores produce. This is 
now being reclaimed, reground and settled and the values 
in the sands leached by ammonia solution,' while the 
slimes are cleaned in dotation machines. This new plant 
is a model in many ways, and thoroughly in keeping 
with modern engineering advance. 

It contrasts sharply with the primitive 10-ton melting 
and refining furnaces used to profusion in the smelters. 
Not that this plant is devoid of improvements, for it has 
one battery of three large furnaces equipped with every 
improvement: charging machine, casting machine, pul¬ 
verized fuel and waste heat boilers. Necessity for keep¬ 
ing various ore receipts separate and the impractica¬ 
bility of accurate .sampling have prevented the more 
widespread installation of modern labor-saving devices. 
Studies and complete plans have lately been made by the 
C. & II. staff, working in conjunction with C. H. Repath, 
involving radical changes in this layout, an improvement 
which is now held up by unfavorable market conditions. 
A feature of the new plant will be the separation of the 
melting from the refining stages- now done successively 
in the same furnace. 

Large reverberatories similar to those in use in 
Western plants will melt the mineral, delivering practi¬ 
cally pure molten copper to the refining furnaces, there 
to receive the finishing touches. 

'Process devlarcl by C. H. (»*•«• Eng. iC Min. July 

14. 1917, p. 48). similar to that (Inscribed In Chism. & Mkt. Eno.« 
.VM. 20, iio. 7. April 1. 1919, p. 828. 
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On Tuesday, Aug. 24, the party went to Marquette, 
Mich., and inspected the plant of the Gleveland-ClitFs 
Iron Co. 

The original Pioneer charcoal furnace, the first in 
Michigan, was built in the City of Negaunee in 1857, and 
was operated dlmost continuously until 1895, when it 
was abandoned. In February, 1890, the Pioneer Iron Co. 
was acquired by Ihe present owner, the Cleveland-Cliffs, 
Iron Co. This was the beginning of the furnace and 
chemical department of this company. In 1903 the 
Pioneer furnace at Marquette was completed and went 
into blast in connection with the chemical and byproduct 
plant, and has operated continuously since that time. It 
is 70 X 13 ft. with a 7 ft. hearth. To supply this 
furnace with charcoal under normal running conditions, 
eight acres of hardw'ood is cut over daily, making about 
200 cords of wood. Its capacity is 130 tons of pig iron 
per day. 

In addition to the basic products (methanol, methyl 
acetone, acetate of lime), the chemical plant produces 
c.p. acetone, acetic acid, formaldehyde, dotation oils, 
insulating pitch, sodium acetate, sulphuric acid, iron 
liquor, methyl acetate, special solvents, hexamethyl- 
enamine and pure creosote. 

The methanol and acetone are used principally for 
solvent purposes and in the production of dyes; acetic 
acid for the cutting of lead, production of vinegar and 
dyes; formaldehyde as a disinfectant, preservative, 
treatment of seeds to prevent smut, scale, etc., and in the 
production of insulating material, such As bakelite, etc. 
Hexamethylenamine is chiefiy used as a drug, largely in 
cases where internal disinfection is required. 

The wood is prepared mechanically, coming in as logs 
and going through the splitting and block mills, coming 
out in 8-in. lengths, where it is put into pre-driers, 
which are heated by the waste gases from the retorts. By 
this means charcoal can be put in the blast furnace 
within seven days from the time the tree is cut. 

• The furnace and also the chemical plant are 
thoroughly modern. The furnace is equipped with self¬ 
dumping device for the charcoal, has steel ore bins, 
motor-driven scale cars, skip hoist and revolving top. 

Technical Papers Presented 

SimPACE Changes op Carbon Steei^ 

Heated in Vacuo 

E. He,\ton Hemingway and George R. Ensminger 
described some experiments made at the Watertown 
Arsenal on “Surface Changes of Carbon Steels Heated in 
Vacuo.” After heating a highly polished piece of 1.01 
per cent carbon steel at 1,000 deg. C. for six hours there 
appeared on the cooled surface, when examined at 600 
magnifications, very delicate pearlitic grains outlined by 
ragged continuous markings, lightly depressed, the whole 
probably representing the structure stable below the 
transformation. Clearly independent of these figurings, 
deeply marked polygonal crystal outlines, with straight 
elements, represented the gamma boundaries. A third 
system, suggestive of broad shallow valleys, more or less 
independent of either, was thought to represent the 
boundaries of former gamma crystals that have been 
absorbed by crystalline growth. 

This outside layer of carbon-free iron was very thin— 
a moderately heavy polishing, followed by the usual 
etching, would exhibit the original hypereutectoid struc¬ 
ture. Similar markings remained on lower carbon steels 
after a similar heating, but in this case the depth of the 


pure iron was considerably deeper, although not so deep 
as found by Rawdon and Scott.* 

Study of the deposits formed on the inside of the 
vacuum tube led the present authors to the conclusion 
that the outside layer containing the characteristic 
markings consists of a ferrite volatilized at the high 
temperature and redeposited below the temperature at 
which solid solution exists. Any iron oxide existing on 
or in the steel would also tend to cause decarburization 
by breaking down cementite with formation of corre¬ 
sponding amounts of carbon oxides. 

Utilization op Titaniperous Iron Ore 

An interesting paper on “Utilization of Titaniferous 
Iron Ore,” as practiced in New Zealand, was presented 
by J. A. Heskett. Large quantities of titanium-bearing 
iron beach sands are available; these, however, contain 
large quantities of ferrous oxide. Accepting the 
established opinion that such an ore would smelt slowly, 
the author made a mixture of equal parts of the sand 
and coking coal, coked the combination, producing a 
ferrocoke having 36 per cent metallic iron and 40 per 
cent carbon. This was then charged with limestone 
into a 3 ft. x 8 ft. cupola, and produced ten tons per 
day of very close-grained gray iron. However, the coke 
broke up into very fine particles and gradually plugged 
the furnace. 

Briquetting and coking a 1 coke : 3 sand mixture, 
using sodium silicate for binder, and then smelting with 
coke and limestone gave no fines and a free-running 
slag, yet the iron was white. The briquet evidently con¬ 
tained sufficient carbon to deoxidize the ore, yet the 
time in the coking process (30 min.) was insufficient, 
resulting in direct reduction immediately above the 
tuyeres at comparatively low temperature. 

Using a 45-ft. blast furnace (8 ft. bosh, 4 ft. hearth) 
with 20-oz. blast at 1,000 deg. F., the charge consisted of 
briquets containing 50 per cent iron. These were made 
by grinding eight parts sand and one part coal to' an 
impalpable powder, pressing and carbonizing. Slags 
were very fluid, but coke consumption was high, and the 
hearth gradually built up with a mixture of coke, ferro- 
titanium and cinder. By tapping at short intervals 
(2 hr.) this high-titanium mixture was flushed out of the 
furnace between iron and slag. It appeared that approx¬ 
imately 85 per cent of the TiO, content in the ore was 
accounted for as a slag constituent. The remainder was 
divided, 5 per cent into a high TiO, cinder, and the rest 
in ferrotitanium. 

Their experience is that their pig iron will not “grain 
out” as will other irons of similar analysis. It has a 
ready tendency to chill to a depth of less than ^ in., even 
in sand castings, and despite the fact that the iron con¬ 
tains 2.5 per cent Si and 0.04 per cent S. This is 
usually accompanied, however, by an excellent surface 
appearance and a strength about 25 per cent higher than 
expected. 

Nitrogen in Steel, and the Erosion of Guns 

When studying the structure of failed steel bottles 
which had contained nitrogen and hydrogen at high 
temperatures and pressures (in the Haber process), 
H. E. Wheeler observed a decarbonized inner case, 
structureless under normal etching agents, and per¬ 
meated by cracks. Its scleroscope hardness was 20, but 
a small amount of cold work increased it to 76. Under 

*Ckrm. a Met. Eno., vol. 22, No. 7, April 28.1920, p. 787. 
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the microscope no pearlite was evident, although chem¬ 
ical analysis showed from 0.05 to 0.58 carbon, depend¬ 
ing upon the alloy steel under examination—chro¬ 
mium-vanadium steel being the most resistant. No satis¬ 
factory method for determining nitrogen in this metal 
was available at the Watertown Arsenal, where the 
investigation was conducted. 

Normalizing at 1,000 deg. C. in vacuo closed the 
cracks, and caused the reappearance of considerable 
pearlite in the affected zone, the latter change not occur¬ 
ring if the sample was heated in the air, while the 
former change was due to relief of internal stresses. 

Small cylinders of various analyses were then heated 
in ammonia for 20 hr. at 650 deg. C. and cooled in the 
same atmosphere. Nascent nitrogen from such treat¬ 
ment forms Fe^N, this compound being stable below 450 
deg. C. Carburization also occurs in low-carbon irons 
by pyridine or hydrocarbon impurities in the gas, while 
decarbonization takes place in hypereutectoid steels. 
Washed metal is apparently unaffected, while white 
cast iron becomes coated with solid iron nitride h in. 
deep, a layer easily removed and analyzing Fe,N plus 
about 1 per cent carbon. Many alloy steels were studied 
in this way, and it was concluded that the alloying 
elements did not combine with the nitrogen, but affected 
the p^’Tietration only as they affected the carbide. Nickel 
steel, for instance, heated above the critical for 12 hr. 
gave, when cross-cut, polished and etched, a deep white 
case, grading into martensite, and thence into a central 
zone showing pronounced dendritic structure, which 
latter is reverted to the normal pearlite grains by 
vacuum treatment. Cold work greatly assists the pene¬ 
tration, the work apparently shattering the cementite so 
that it is more easily taken and retained in solid solution 
by the combined action of heat and nitrogen. 

These effects were so similar to the oft-described 
phenomena accompanying gun erosion that Mr. Wheeler 
proposes a new hypothesis for the cause of this 
deterioration. Briefly it is that the hard white layer on 
the inside of an eroded gun is a locally cold-worked (and 
therefore hard) austenitic case due to penetration of 
nitrogen at the high pressure and temperature during 
the course of an explosion. 

Casting and Molding Steel Ingots 

Emil Gathmann presented a brief paper on “Casting 
and Molding Steel Ingots,” in which he classified steel 
into three divisions: A, non-effervescing, killed, or solu¬ 
tion steel so made that the lower portion of the ingot is 
free from blowholes, segregation or pipe: B, effervescing 
gassy or evolution steel, making an ingot containing 
deep-seated blowholes without pipe or shrinkage cavity; 
and D, a midway class of less commercial importance and 
ease of definition. Division A, comprising only one- 
eighth the American production, is used for superior- 
quality material, ordnance, rails, and high-strength 
materials. D cannot be used where surface finish is 
important. B and D are usually squared on the ends 
only, total discard amounting to 20 per cent. Division 
A must be cast big end up to prevent concealed pipe by 
crystals bridging across the molten center; easy com¬ 
mercial methods for stripping such ingots have been 
devised, and approximately 1,000,000 tons is made in 
this manner each year. Killed steel should possess 0.20 
residual silicon, while effervescing steel obviously must 
have silicon and other deoxidizers in very small quantity. 
When cast properly at low temperature into hot molds, 
piping steel can be made with only 5 per cent discard. 


The molds must have large mass near the base, and be 
devised so that the top is kept molten to the last, 
preferably by auxiliary heating. 

Type D steel cannot be improved by any known mold- 
design short of fluid compression. Best results in type B 
are had when ingots are bottom cast,*although superior 
results regarding deep-seated blowholes and freedom 
from “snakes” have been effected by Sb-called top-bottom 
casting, where a large volume of very hot steel enters 
the mold at low pressure and velocity. One large 
unsolved problem in this type of steel yet remains, how¬ 
ever, which is the prevention, or rather reduction, of 
segregation. 

Note on Pro-Eutectoid Ferrite 

When studying the structure of a cast-steel runner 
(0.35 per cent C, 2.69 per cent Ni) CHARLES V. CLAYTON 
noted a peculiar occurrence in the pearlite kernels. 
Ordinary reticular structure was observed at low power, 
but on higher magnifications the very fine, almost 
sorbitic pearlite granules exhibited white ferrite mark¬ 
ings arranged like WidmanstRtiian bands ordinarily, 
but often as swirls or rosettes. 

The author supposes that a whirling motion in the 
liquid steel rounded the tips of dendritic branches, upon 
which low-carbon austenite would be precipitated, due 
to the selective freezing or differential crystallation 
noted by Foley,* which upon passing the transformation 
range would give birth to the bent ferrite plates. 

Variation in Length of Wood Fibers 

A new conception of wood fibers is given by the great 
number of measurements that the Forest Products Lab¬ 
oratory in Wisconsin has made. The length of the 
fibers, instead of being uniform and characteristic in 
each species, has been found to vary more in a single 
tree than in the average for different species. One 
Douglas fir had fibers ranging from 0.8 to 7.65 mm. in 
length, though several thousand measurements showed 
the average for the Douglas hr to be 4.41 mm. and for 
the long leaf pine 3.76 mm.—a difference in the aver¬ 
age for the two species of less than 1 mm., or one- 
twenty-fifth of an inch. In early growth, up to twenty 
to fifty years, the fiber length increases strikingly from 
the center outward, but after the maximum has been 
reached the variation is small, even though the tree 
live to 400 years or more. There is also some increase 
in fiber length from the butt of the tree upward for 
about two-thirds of the distance to the top. Each 
annual ring shows variation, the wood of early spring 
having longer fibers than that formed last in summer. 

Develop Bonding Clays 

Blends of bonding clays for use in crucible manufac¬ 
ture, which have been in process of development at 
the Ceramics Station of the Bureau of Mines at Colum¬ 
bus, Ohio, have reached a point where the Bureau is 
confident that the entire sufficiency of domestic clays 
has been proved. Since bond clay must possess a variety 
of properties, such as plasticity, bonding strength, 
slight shinkage and a tendency not to slag, no one clay 
has been found entirely adequate. Requirements for all 
uses are being met, however, by the blends which are 
being developed. A number of domestic clays have 
been developed which have been found to be superior 
to the clays imported before the war. 

>CUBM. & Mkt. Eno., vol. 22. No. 3, Auer. 1. 1919. p. 140. 
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Convertion of Walnut Shells Into 
Poultry Charcoal in a Rotary Kiln 

By Harry L. Glaze and Raymond B. Stringfield* 

T O CONVERT walnut shells, a waste product, into 
poultry food, a salable commodity, seems at first 
glance a difficult* problem, but in reality it is quite 
simple. The solution of the problem brought out sev- * 
eral features capable of rather wide application. 

Briefly, the problem was this: From the walnut crop 
of southern California there are produced many tons 
of nuts which are scarred or otherwise off grade.* These 
were formerly discarded or sold for next to nothing. 
With the development of a cracking machine, the meats 
from the cull nuts were made to yield a profit, but there 
remained as a waste product a thousand tons or more 
of shells per year. These were expensive to handle 
and bulky to dispose of. Used as a fuel, they proved to 
be unsuitable when burned loose, and were difficult to 
briquet. The available tonnage was too small to permit 
of the profitable operation of a retort process for the 
production of charcoal, acetic acid and creosote. Several 
attempts made to develop a profitable outlet for the 
shells had proved unsuccessful. 

Upon investigation it was found that many tons of 
willow charcoal were brought into southern California 
each year to supply the large poultry ranches; it was 
also found that walnut charcoal was even better than 
willow for this purpose. Experience wit|;i the incinera¬ 
tion of kelp in a rotary kiln for the recovery of its 
potash content convinced the. authors that charcoal 
could be produced economically in a similar type of 
apparatus, and operation of the completed installation 
proved this surmise to be correct. 

Description of Plant 

The feature of the installation is its extreme simplic¬ 
ity resulting in low power and labor costs. Incoming 
shells from the walnut cracking plant are fed into the 
hopper of a No. 2 Sprout-Waldron corn grinder, the 
hopper being set flush with the unloading platform. 
The grinder reduces the shell to approximately 4 mesh, 
with the production of very little dust and fines. The 
product weighs about 31 lb. per cu.ft. A bucket eleva¬ 
tor delivers the ground shell to a storage bin of five 
tons capacity. The bin has a 45 deg. hopper bottom, 
closed by an adjustable vertical gate, through which 
a reciprocating slide feeds a regulated quantity of 
ground shells into the kiln at each revolution. 

The kiln is a steel shell 20 in. in diameter and 19 ft. 
long, lagged on the outside with asbestos felt 1 in. in 
thickness. This is mounted on trunnions and has a slope 
of 1 ft. in 10. There is a special arrangement of 
lifters and baffles designed to secure agitation of the 
shells during charring. It has been found that proper 
agitation is especially important, as it was almost im¬ 
possible without it to control the conditions of charring. 
A chain drive rotates the kiln at 10 r.p.m. The regu¬ 
lated discharge from the storage bin flows into a hopper 
from which it is fed into the kiln by a rotary scoop 
such as is commonly used on ball mills. Through an 
8-in. hole in the center of the scoop pass three li-in. 
ordinary type gas burners. These have atmospheric 
mixers and A-in. openings and burn 3 cu.ft. of gas per 
minute each. 

* Mechanical and chemical onglneera. Arthur R. Maas Labora- 
. torles. 


As the ground shells enter the kiln, they pass through 
the flame and into a zone of high temperature. Active 
decomposition begins immediately and is accompanied 
by the complete combustion of the dust formed in 
grinding. About 6 ft. from the inlet end of the kiln an 
exorthermic reaction sets in, the burning ceases and 
energetic distillation takes place. This is accompanied 
by dense clouds of creosote-bearing smoke. In the last 
few feet, distills^Jon is completed, and the thoroughly 
charred shells are cooled. The charcoal discharges into 
a hopper and is quenched by a water spray. From the 
hopper it is conveyed to a rotary screen yielding 4-, 
6- and 10-mesh products, which are sacked. The product 
is of excellent quality, free from dust, and of slightly 
higher gas-absorbing power than ordinary willow char¬ 
coal. The yield is slightly over one ton of charcoal per 
three tons of shells. 

The flue gases are blown by means of a 10-in. fan 
into a scrubber, where practically all of the tar and 
creosote is removed by means of sprays. About 40 lb. 
of tar is recovered per ton of shells. The tar is suit¬ 
able for use as a timber preservative. On distillation 
it yields excellent grades of creosote, heavy oil and 
pitch. No attempt is made at present to recover the 
acetic acid and other soluble constituents of the spray 
water. 

Cost op Operation 

The plant has proved simple and economical to operate. 
The feed is easily regulated and the shells are thorough¬ 
ly charred without ashing. The grinder can be so regu¬ 
lated that practically the entire product is between 4 
and 10 mesh. A 10-hp. motor furnishes ample power, 
drawing only about 4 hp. average load. Four men 
operate the plant—one per shift, with an extra man 
on the day shift to sack charcoal and do repair work. 
The chief source of trouble is the flue connecting the 
kiln with the scrubber, which catches considerable tar 
and burns out occasionally, making it necessary to clean 
out the flue every few days. 

The plant has a capacity of three tons of shells per 
8-hr. shift, yielding slightly over three tons of finished 
charcoal per twenty-four hours. Neglecting overhead 
and the cost of shells, the present cost of operation is: 


Capacity: 

Twenty-four hr. operation, 18,000 lb. shells, 6,000 lb. charcoal 
Operntlon Cost per Day: 

Throe men at 86. 

One man at $4. J*00 

Cifis at 81 per ton of shells. 9.00 

Klectrlcity nt 6o. per Ifw.-hr. for 4 hp. 4.56 

Water . 1-50 


Cost per Ton of Charcoal: 

Operation . 

SaeklnK at 2Qo. per sack.. 
I'artaKe on 3 tons of shells 


$34.06 


$18.35 


Since poultry charcoal is selling on the Pacific Coast 
at $50 per ton and up, it will be seen that the plant is 
a profitable venture, even neglecting the value of the 
tar and creosote recovered as a byproduct. 

Test runs have been made on apricot, peach and 
prune pits and on ordinary sawdust and shavings, and 
excellent results have been obtained in each case; the 
charcoal, of course, varies with the raw material. As 
the initial cost of the equipment is low, this type of plant 
with its flexibility and small operating cost may solve 
the waste disposal problem of other industries, even of 
those operating only a few months in the year. 

Los Anseles; Cal. 
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Chicago Meeting, American Ceramic Society 


Abstracts From President Minton’s Remarks on His Investigations of the Economic Situation of the 
Ceramics Industry and Business Conditions in Germany—Short Notes on the 
Visits to Some Chicago District Industrial Plants 


T he summer meeting of the American Ceramic 
Society, in accordance with the usual custom, fol¬ 
lowed a program of inspections of manufacturing 
plants, no papers being presented. The opening feature 
was the banquet at the Hotel LaSalle on Monday night, 
Aug. 16. 

W, I). Gates, the dean of Chicago ceramists, presided 
at this function. Secretary Binns and Mr. Gates, char¬ 
ter members of the society, indulged in reminiscences of 
former times to the delight of the guests. 

The chief address was delivered by President Minton, 
who had just returned from an extended trip through 
Germany investigating the ceramic industries and busi¬ 
ness conditions. His remarks covering general condi¬ 
tions are given in brief below. 

President Minton’s Address 

“My journey was by way of England and Holland to 
Berlin, thence to Essen, Cologne and the Rhine cities. 
I found conditions very bad, the food supply being 
inadequate with nothing but black bread and potatoes 
available in the smaller cities. At the large hotels in 
principal centers there is plenty of food at fabulous 
prices, which accounts for the optimistic reports of some 
travelers. Everything is issued on cards as during the 
war and 100 g. of bread per person is the daily allow¬ 
ance. Importation of other than gift food is not allowed 
by the authorities, who are desirous of conserving the 
supply of available cash. Some food is smuggled in 
through Coblentz, as no frontier is recognized and conse¬ 
quently no inspectors are in evidence at this point. 
There are 550,000 children being fed by the German 
Government. These are on the average two years under¬ 
size for want of proper nourishment. 

“The economic situation is exceedingly bad. Trans¬ 
portation equipment is particularly depreciated. Every 
car in Germany has a flat wheel. Upholstering has 
been ripped from the car seats to be used for clothing. 
This is also true of household furniture. I did not see 
any of the paper suits in evidence, but paper belting is 


being used in factories and is said to be as efficient 
and long lived«us leather belting. 

“I visited twenty-seven clay plants and three chemical 
plants during the period. The Krupp works at Essen 
employ about 38,000 persons engaged in manufacture 
of typewriters, sewing machines and similar peace-time 
products. Many ceramic plants arc burning wood for 
fuel. All are operating at about 50 per cent capacity 
because of lack of fuel. 

“The attention paid to detail in these industrieif is 
remarkable. Clays are floated in order to segregate 
the finest material and classify the remainder. One 
plant is using the ultra-violet rays over the clay .solu¬ 
tions to kill the bacteria which would otherwise exert 
action to collect the iron particles and subsequently 
speck the wares. 

“Several companies are engaged in making large quan¬ 
tities of stove tiles, a business entirely ignored in 
America. These artistic tile stoves are lined with 
refractory materials which hold the heat in the room. 
The tiles are pressed very soft in aluminum molds, 
in.<suring perfect cast pieces.” 

Plant Inspk tions 

Chicago industrial plants were visited as outlined 
below. The Western Electric Co. gave a complimentary 
luncheon on Tuesday and the Chicago Hardware Co. 
entertained the members in like manner on Wednesday. 

Hacii Brick Co. 

This plant is a typical example of distinctive methods 
employed in the manufacture of common brick in the 
Chicago district. The clay from the pits contains from 
8 to 14 per cent combustible matter, and coal dust is 
sometimes added to assist in the burning. The clay 
comes from the cutter with practically no previous 
working, is stacked on iron cars and put through the 
waste heat driers. The cars are then run out to an 
open area, where the overhead crane with special hoist¬ 
ing grapples lifts the mass of brick from a car in one 
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operation and transfers it to the huge rectanfifular pile. 
Large quantities are stacked in a short time; the out¬ 
side of the pile is walled over with a layer of burned 
brick and mud; oil burners are inserted in eyes near 
the bottom and the burning operation started. The 
finished brick afe*loaded directly from the pile to wagons 
and cars. 

Northwestern Terra Cotta Co. 

This manufacturing plant involves methods of pro¬ 
cedure combining the skill of artist and scientist to 
produce commercial w^ares. It is a huge art studio em- 



FIG. 1. PARTLY PINISHF-D ORIGINAL DESIGN FOR THE 
WRIGLHY BUILDING, CHICAGO 

t 

ploying numerous designers and clay modelers on one 
hand and demanding application of the exact science 
of chemistry to finishing glazes on the other. This is 
immediately evident in the fact that 35,000 tons of clay 
is molded to special shapes each year. No stock pieces 
or molds are kept. Each order calls for new designs. 
And the glazes used require all the colors of the spec- 
trilm with all the infinitely delicate shadings and blend¬ 
ings so essential for an appeal to the artist's eye. Here 
the ceramist is in his glory. 

The raw clay is brought in from the Indiana coal 
district by rail and mixed with suitable grogs depending 
on the ware desired. The clay sculptor with the aid of 
architect and pen artist produces the original design 
from which plaster of paris molds are made; these molds 
are sent to the casting room, where the required num¬ 
ber of pieces are cast. Then the finishers tool out the 
imperfections by hand and work the finer clay to the 
surfaces. 

The drying is carried on in ten Carrier Engineering 
Corporation chambers, where the air is conditioned from 
a temperature of 130 deg. F. and a relative humidity of 
70 at the start to a temperature of 180 deg. F. at the 
finish. Taylor Instrument Co. instruments are installed 
for the proper control of the driers. 

The glazes are sprayed on in some instances, but a 
large amount of work is done with the brush. 

A spacious ceramic laboratory is equipped to control 
the scientific features and prepare new glazes. Fig. 2 
shows an Isko refrigerating machine used for freezing 
a piece in the laboratory. When this is thoroughly 
chilled it is removed and subjected to a steam bath on 
one side and protected with an ice bath on the other— 
a rigorous test of glazes against climatic conditions. 
Abbe mills are used in preparing the glazes. 

The burning operations employ thirty-five periodic 
kilns of the muffle type and eleven days is required for 
the burning cycle. Maximum temperature of about 


1,050 deg. C. is reached. In addition a 820-ft. Dressier 
tunnel kiln has just been installed, increasing the ca¬ 
pacity of the plant about 50 per cent. This kiln con¬ 
tinuously turns out about eighteen industrial cars of 
ware per day and burns oil for fuel, reaching a tem¬ 
perature of 2,100 deg. F. in the hot zone. The estimated 
efficiency of fuel consumption is 76 per cent, against 10 
per cent efficiency in the periodic kilns. The waste heat 
is conveyed ovei^head to the Carrier driers. 

Lindsay Light Co. 

The production of gas mantles from oxides of cerium 
and thorium nitrates burned to oxides is carried on 
after the m.ethod of the Welsbach Co. of Philadelphia, 
which was described in detail in the Oct. 15, 1919, issue 
of Chemical & Metallurgical Engineering, page 497. 
The monazite sands from Brazil are passed through an 
electro-magnetic separator to remove the iron and thence 
to the digesters, continuing through the same process 
as the Welsbach, with slight modifications. 

Coonley Manufacturing Co. 

The production of enameled kitchen ware in this plant 
involves two distinct departments, namely, the fabrica¬ 
tion of the metal shape, involving punching, drawing 
and annealing of sheet steel to shape, and the applica¬ 
tion of the enamel or "'granite" coating to the piece. 
The first department is a series of large machine shops 
with a variety of presses and continuous annealing fur¬ 
naces arranged to anneal the metal between drawing 
operations. Rapidly operated electric spot-welding ma¬ 
chines are employed to attach handles and lugs to the 
various utensils. 

The enamels are prepared dry in a battery of Abbe 
mills and subsequently mixed with water in the tanks 



FIG. 2. TESTING GLAZE BY FREEZING 
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at the dipping benches. Women are employed for the 
dipping room work, which is done by hand. The 
mottled effect on granite ware is obtained by throwing 
a second color on with a coarse stipple brush and turn¬ 
ing the piece in the hand while the splotches are still 
wet. Various trimming coats are given by brush or 
dipping. 

The ware is placed in movable racks, which are later 
wheeled to the drier. The burning on is accomplished in 
a short space of time by introducing into coal-fired 
muffle kilns and removing almost immediately. Though 
most of the coating operation is hand work, the produc¬ 
tion is enormous. 

The company is erecting a large steel and brick build¬ 
ing which when equipped will double the plant's capacity. 

Western Electric Co. 

Some idea of the extent of this mammoth Chicago 
concern may be gathered by an inspection of the power 
house which generates 150,000 kw. from steam turbo¬ 
generators. An increased capacity to a total of 200,000 
kw. will be available when the new General Electric 
turbine goes into service. The total factory space is 
3,000,000 sq.ft., devoted entirely to the manufacture 
of telephone equipment. There are 22,000 employees 
engaged in turning out 100,000 telephones per month, 
400,000 switchboard lines per year of central office 
equipment and other commercial systems. The work is 
particularly rushing at this time due to the change 
over of the entire Bell telephone system to automatic 
central station control, which requires new apparatus 
with the present system maintained in operation dur¬ 
ing the period. 

The cable plant turns out 250,000,000 conductor ft. 
of telephone cable, or 98 per cent of all the telephone 
cable produced in America. 

The visitors were provided with a sufficient number 
of guides to give one guide to each four men—quite a 
departure from the ballyhoo usually attempted. Space 
will not permit an adequate description of this trip, but 
should manufacturers in general organize inspection 
trips as the Western Electric did in this instance the 
educational, benefit to visitors would equal many months 
of study and be of inestimable value in our industrial 
development. 

American Steel & Wire Co. 

This factory, like the Western Electric Co., conducts 
operations on an enormous scale. Billets 4 in. x 4 ft. of 
high- and low-carbon steel are received from the mills 
of the Chicago district as raw material. These are 
heated in furnaces and rolled to rods about ^ in. in 
diameter which are handled as coils of wire. After 
pickling in muriatic acid and neutralizing with lime 
solution, they are annealed and ready for the drawing 
operations. 

The company makes fence wire, copper, zinc and tin 
finished fine wire, wire fence, springs of all sorts, wire 
nails and baling wire. An interesting feature of the 
drawing operation is the use of a fermented rye meal 
solution for lubricating the wire just before it enters 
the dies. Details of the chemical control will be pre¬ 
sented in a subsequent issue of Chem. & Met. 

Chicago Hardware Co. 

This plant produces small castings and white glass 
table tops. It is the most successful manufacturer of 
small iron castings in the Chicago district and has an 


elaborate department for making small and intricate 
cores. 

After an evening at the outdoor opera in Ravinia 
Park, the meeting was concluded. The Chicago Section's 
hospitable entertainment was deeply appreciated by the 
visiting members. 

Canada’s Sugar Industry 

There are three sugar plants in the Province of 
Ontario, two in Quebec, and one each in British Colum¬ 
bia, New Brunswick and Nova Scotia. 

The*amount of capital invested in the industry in 
1918 for the whole of Canada was $37,256,851, appor¬ 
tioned by items as follows: Land, buildings, and fix¬ 
tures, $17,733,990; machinery and tools, $6,108,445; 
materials, stocks in process, finished products, fuel, 
and miscellaneous supplies on hand, $6,511,626; and 
cash, trading and operating accounts, and bills receiv¬ 
able, $6,902,790. The capital invested in Ontario plants 
was $11,407,382; in Quebec, $5,869,592; and in the 
remaining provinces, $19,979,877. 

The quantity and cost value at the works of the 


material used during 1918 are shown below: 


(‘IllHHPH of MtitiTilllM 

Tons 

Cost Value 
fit Works 

Reets. 

Raw Miigar. 

Rone blarlc and otlirr inatiTinlH 

Roxofi, bags, other roiitaiiien .. 

. 204,017 

. 313,651 

$2,593,715 

39.991.144 

529.059 

2,289.119 

Total noHt. 


$45,403,037 

The quantity and selling value at the works of the 
various products are shown in the following table: 

Kinds of Products 

(Quantity 

Value 

Sugar, granulated, pounds. 

Molassea or sirup, gallons 

Beet pulp, tons. 

Lime, bushels. 

Fertiliscni, tons. 

Cattle food. 

. . 651.940 965 

1.559.694 
11.069 
22,590 
1,284 

$57,080,353 
1.016 626 
411,645 
6,250 
43.075 
151.776 
102.494 

All other prfidui'tH. . .. 


Total value.... 


$58,812,219 


^Tolloiditis” Prevalent in Britain 

From Our London Correspondent 

London, August 9, 1920. 

The use of the word ''colloid" is at present being 
made an excuse and a catchword in the chemical indus¬ 
try and elsewhere, the uninstructed public having heard 
so much recently of progress in colloidal chemistry that 
any new project connected or presumably connected 
with it attracts undue attention. Even in the realm 
of "colloidal*’ fuel methods in which the fuel and oil 
are merely blended without the aid of a peptizing agent 
are being exploited by companies under names such 
as the Colloil Trust. Dr. Searle’s recent book on "The 
Use of Colloids in Health and Disease" also suffers 
from the craze of applying the term "colloid” indis¬ 
criminately and the book was trenchantly and amusingly 
criticised in the Journal of the Society of Chemical In¬ 
dustry of June 30, p. 21lR, by Dr. H. H. Dale. Thus 
Dr. Searle states that all products of digestion are 
essentially colloidal and, after previously stating that 
solutions of colloids do not pass through membranes, 
assumes that in the presence of common salt their pass¬ 
age is considerably increased. From this Dr. Searle 
deduces "the advisability of eating salt with so typical 
a colloidal gel as a boiled egg," but to quote Dr. Dale’s 
criticism, "if salt will get a boiled egg through the ali¬ 
mentary mucous membrane, digestion becomes a mere 
hobby.” 
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Program of Chicago Meeting 


T he following is the final program .of the general 
meeting, eatertainment, industrial excursions and 
Industrial, Rubber, Fertilizer and Leather 
Divisions: 

Monday, Sept. 6 

4 p.ni. Council meeting in Parlor B, University Club. 
6:30 p.m. Councillors’ dinner given by Chicagd Section 
in College Hall, University Club. 

8 p.m. Council meeting reconvenes in Parlor B. 

Tuesday, Sept. 7 

10 A.M.—OfcNERAL Meetino, Coli) Room, Congress Hotel 
A ddress of welcome by Prof. Julius Stioglitz, honorary 
chairman, in behalf of Chicago Section. 

Address of welcome by Joseph H N«)el, vice-president of 
Chicago Association of Commerce, in behalf of Chicago 
business men. 

Response for Society by Prof. William Albert Noyes, 
president American Chemical Society. 

"The Value of Technical Training in the Reconstruction 
of Industries,” by Thomas E. Wilson, president Wilson & 
Co., packers. 

“Chemistry’s Contribution to the Life Sciences,” by Dr. 
A. S. Loevenhart, University of Wisconsin. 

The directors of the Chicago Chemists* Club will enter¬ 
tain the directors and the advisory committee of the Ameri¬ 
can Chemical Society at luncheon, club headquarters, 315 
Plymouth Court. 

The Association of Harvard Chemists will meet in the 
Green Room, Congress Hotel, for luncheon and the semi¬ 
annual meeting. 

1:15 p.m. Take special elevated trains at Adams St. 
Station for Noyes St., Evanston.' Ba<lge admits to trains. 

3 p.m. General meeting reconvened in Patten Gymna¬ 
sium, Northwestern University campus, Evanston. 

"The Relation of Educational Institutions to the Indus¬ 
tries,” by Prof. H. P. Talbot, Mass. Inst, of Tech. 

"Some Uses of Silica Gels,** by Prof. W. H. Patrick, Johns 
Hopkins University. 

E NTKRTAINMENT PROGRAM 

4:30 to 7:30 p.m. Chicago Band concert on the campus. 
4:45 to 5:30 p.m. Swimming exhibition in gymnasium 
pool. 

5:30 to 0:30 p.m. Swimming in pool for men only. No 
suits required. 

4:45 to 5:45 p.m. Organ recital in Fisk Hall by Hugo 
Goodwin. 

5 to 6 p.m. Indoor-outdoor baseball game between Chi¬ 
cago section and the World. Captain—Chicago Section, 
L. V. Rodman; the World, Charles H. Herty. 

5:30 to 7:30. Dancing in the gymnasium. 

4:45 to 5:30. Committee of Evanston women headed by 
Mrs. L. V. Redman and Mrs. W. Lee Lewis will serve punch 
at various stands on the campus. 

6 to 7 p.m. Supper served on the lawn south of the 
gymnasium near the Shakespeare Gardens. Registrants 
are furnished with tickets. 

4:30 to 7:15 pm. Outdoor smoker. 

7:15 to 9:30 p.m. Evening entertainment. 

8 to 10:30 p.m. Observatory will be open for inspection 
of the universe. 

Special trains start for the city from Noyes St. at 9:40 
p.m., but regular trains run all night. 

Wednesday, Sept. 8 

Divisional Meetings, 9 A.M. at University of Chicago 
C opy of the Chemical Bulletin furnished to all registrants 
will give explicit directions for reaching this and other 
locations. 


American Chemical Society 


Division of Industrial and Engineering Chemistry 

Session opens with a symposium on "Cellulose Chemistry,” 
which will be led by Dr. J. J. Esselcn cf A. D. Little, Inc. 

"The Constitutfon of Cellulose,” Haro'd Hibbert. 

"Economics of the World Pulp Situation,** Hugh P. Baker. 

"The Regeneration of Book Stock,** Charles Baskerville 
and Clarence Joyce. 

"Recovering of News Print,’* Charles Baskerville and 
Reston Stevenson. 

"On the Cellulose Content of Certain Compound Cellu¬ 
loses,” Louis Kahlenherg. 

“A Comparison of Wood Cellulose and Cotton Cellulose/* 
S. A. Mahood and D. E. Cable. 

"Acid Hydrolysis of Sugar Cane Fiber and Cottonseed 
Hullr.,” E. C. Sherrard and G. W. Blanco. 

“The Preparaticn and Analysis of a Calt’e Food Consist¬ 
ing of Hydrolyzed Sawdust,” E. C. Sherrard and G. W. 
Blanco. 

“Supply and Preparation of Wood for the Manufacture 
of Pulp,” Hugh P. Baker. 

“Parchmentizing Paper and the Reaction of Mordants/* 
J. K. Minor. 

"Is It Feasible to Form a Section of Cellulose Chemistry?” 
G. J. K.sselcn, Jr. 

“Solvents fer Phosgene,** Charles Baskerville. 

“Electrometric Method for Detecting Segregation of Dis¬ 
solved Impurities in Steel,** (Lantern), Edward G. Mahin 
and R. F. Brewer. 

“Soda-Lime for Industrial Purposes'* (Lantern), Robert 
E. Wilson. 

“Flow of Viscous Liquids Through Pipes” (Lantern), 
Robert E. Wilson and M. Seltzer. 

“New Solvents for Rosin Extraction,** H. K. Benson 
and A. L. Bennett. 

"Comparative Study of Vibration Absorbers,” 'IT. C. 
Howard. 

“Catalysis in the Manufacture of Ether,** Hugo Schlatter. 

“Use of Platinum Crucibles in Electro-Analysis. C pper 
Determination,” Harold Van Doren and J. R. Withrow. 

“Use of Platinum Crucibles in Electro-Analysis. Rapid 
Copper Determination,” Rufus D. Rud and James R. 
Withrow.' 

“Estimation of 'Benzene in Admixture With Paraffine 
Hydrocarbons,” H. McCormack. 

“Preparation of Manganates and Permanganates,” H. 
McCormftek. « 

“Permanganate Determination of Sulphur Dioxide,** H. S. 
Coith and James R. Withrow. 

“Action of Permanganate Upon Sulphur Dioxide and Sul¬ 
phides,*’ F. C. Vilbrandt, Samuel L. Shoncfield and James 
R. Withrow. 

“Idiometric Determination of Sulphur Dioxides/* Gordon 
D. Patterson and James R. Withrow. 

“Uniform Packages for Reagent Chem'cals,” W. D. Collins. 

“Uniform Specifications for Chemical Thermometers,’* R. 
M. Wilhelm. 

“Recovery of Industrial Gases With Activated Charcoal,” 
O. L. Bannebey. 

“A Comfortable Dust Respirator/* H. V. Main. 

“Evidences of Auto Catalysis in the Hydrogenation of 
Cottonseed Oil,” O. R. Sweeney and Joseph Elbert. 

Rubber Division Program 

Discussions, “Shall the Rubber Division publish an an¬ 
nual volume of reprints and lengthy abstracts of interest 
to the rubber chemists and the public during the year?” 

W. B. Weigand, "Rubber Energy.” 

Research Laboratories, New Jersey Zinc Go., "The Aging 
of Some Rubber Compounds.” 

Research Laboratories, New Jersey Zinc Co., "Some Mi¬ 
crosections Cut From Vulcanized Rubber Articles.” 
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G. D. Kratz, A. H. Flower and B. J. Shapiro, ‘*The Action 
of Certain Ori^anic Accelerators in the Vulcanizing of 
Rubber (II).” 

G. D. Kratz, A. H. Flower and B. J. Shapiro, “The Action 
of Certain Organic Accelerators in the Vulcanizing of 
Rubber (III).” * 

J. F. Schufter, “Method for the Determination of Free 
Sulphur and Antinftny Tri- and Penta-Sulphidcs in Golden 
Antimony.” 

J. B. Tuttle, “The Action of Heat and Light on Vulcanized 
Rubber.” 

Symposium, “The Analysis of Rubber,” led by W. W. 
Evans. ^ 

Round table discussion of recent developments. 

There will be samples on exhibition of rubber, vulcanized 
by Peachey’s nascent sulphur method. 

Fektilizbk Division 

“Kelp as a Basis of an American Potash Industry,” J. W. 
Turrentine. 

“Relationships of Chemistry and the Fertilizer Industry,” 
C. U. MacDowell. 

“A Perfect Fertilizer Law,” K. G. Proul. 

“Boron in Relation to the Fertilizer Industry,” J. £. 
Breckenridge. 

“The Quantitative Estimation of Borax in Mixed Fer¬ 
tilizers,” J. M. Bartlett. 

“Note on the Determination of Nitrogen in Fertilizers 
Containing Both Organic and Nitric Nitrogen,” by F. B. 
Carpenter. 

“Injurious Effects of Borax on Field Crops,” F. B. Car¬ 
penter. 

“The Changes Taking Place in Cyanamidc When Used in 
Mixed Fertilizers,” Roll a N. Harger. i 

“Dicyanodiumide. A Rapid, Direct Method for Its De¬ 
termination in Cyanamidc and Mixed Fertilizers,” Roll a N. 
Harger. 

“Some Results of Determination of Potash by the Lindo- 
Gladding Method of Using Alcohol of Various Strengths in 
the Presence of Sodium Salts,” R. D. Caldwell and H. C. 
Moore. 

“The *Blank’ in the Kjeldahl Process, Its Analytical and 
Commercial Significance,” B. F. Robertson. 

* Leather Section 

“Nature of the Hide-Tannin Compound and Its Bearing 
Upon Tannin Analysis,” John Arthur Wilson and Erwin 
J. Kern. 

“The Mechanism of Bating,” John Arthur Wilson. 

“Chemical Control of the Tannery,” F. C. Orthmann. 

“A New Method for the Recovery of Nitrogenous Fer¬ 
tilizer Material From Tannery Waste Sulphide Liquors,” 
V. H. Radish. 

“The Influence of Acids on the Tannin Content of Tan 
Liquors,” Alan A. Claflin. 

“On the Swelling and Falling of White Hide in Vegetable 
Tan Liquors,” George D. McLaughlin and R. E. Porter. 

“Dyestuffs as Used in the Leather Trade,” P. R. Roberta. 

“The Effect of Concentration of Chrome Liquors in the 
Adsorption of Its Constituents by Hide Substance,” A. W. 
Thomas and Margaret W. Kelly. 

“The Determination of Hydrochloric Acid and Neutral 
Chlorides in Leather,” A. W. Thomas and A. Frieden. 

“Comment on Wilson and Kern’s Recent Contribution to 
the Knowledge of Vegetable Tanning Agents,” A. W. 
Thomas. 

Luncheon arrangements have been made at the Edelweiss 
Gardena during the scientific meetings. 

PiiANT Visits 

1:16 p.m. Entrain at Van Buren and Randolph Stations, 
Illinois Central R. R., on special train, or catch same train 
at 67th and 60th St. stations at 1:30. 

) Doehler Die-Casting Co., maker of aluminum and white 
metal castings. 

Pullman Car Works. Freight and assembly plants, where 
the “Ford plan” produces one every few minutes. 

Sherwin-Williams Go. Visit the Dutch Process White 
Lead plant. 


Carter White Lead Co. Making white lead by Garter 
process. 

Libby, McNeill & Libby, Blue Island Gannery. Packing 
jelly, jam, mustard, olives, apple butter and catsup. 

Social Features 

6:30 p.m. Alpha Ghi Sigma fraternity dinner at Hotel 
Morrison. 

8 p.m. “Chemical Publications,” by President W. A. 
Noyes, Gold Room, Congress Hotel. 

Thursday, Sept. 9 

Divisional Meeting, University oe* Chicago 

9 a.m. to 12 noon and 2 p.m. to 6 p.m. Division of Indus¬ 
trial and Engineering Chemistry will hold a Fuel Sympo¬ 
sium arranged by A. C. Fieldner, Pittsburgh Station, Bureau 
of Mines, as follows: 

“Low-Temperature Carbonization of Coal,” S. W. Parr, 
University of Illinois; T. E. Layng. 

“Carbonization of Canadian Lignite,” Edgar Stansfield, 
chemist, Canadian Department of Mines. 

“Efliciency of Various Fuels for Heating Houses,” Henry 
Kreisinger, fuels engineer, Bureau of Mines. 

“Byproduct Coking,” F. W. Sperr, Jr., chief chemist, 
Koppers Company. 

“Relation of Byproduct Recovery to Ftiel Utilization and 
Economy,” C. E. Lowers, Semet-Solvay Go. 

“Use of Charcoal in the Extraction of Gasoline From 
Natural Gas,” G. A. Burrell, president, Island Refining Co. 

“Colloidal Fuels, Their Preparation and Properties,” S. E. 
Sheppard, chemist, Eastman Kodak Co. 

“Gasoline Losses Due to Incomplete Combustion in Motor 
Vehicles,” A. C. Fieldner, supervising chemist. Bureau of 
Mines; G. W. Jones; A. A. Straub. 

“The Enrichment of Artificial Gas by Natural Gas,” J. B. 
Gamer, Peoples Gas Co., Pittsburgh, Pa. 

“Commercial Realization of Low-Temperature Carboniza¬ 
tion of Coal,” Dr. Harry A. Curtis, chief chemist, Inter¬ 
national Coal Products Corporation. 

“Fuel Conservation, Present and Future,” Horace C. 
Porter, consulting chemical engineer. 

7 p.m. Semi-annual banquet, Gold Room, Congress Hotel. 
Evening dress optional. Tickets to registrants, $4. Toast¬ 
master, W. Lee Lewis. Speeches and music. • 

Friday, Sept. 10 

Industrial Excursions 

Illinois Steel Co., South Works, blast furnaces, bessemer 
converters, electric furnaces, open-hearth furnaces, rolling 
mills ancLgas-engine plant operating on cleaned blast-fur¬ 
nace gas. Train leaves Randolph St., Illinois Central R. R., 
at 8:19 a.m. and Van Buren St. at 8:20 a.m. 

The following trip which includes plants listed below 
starts from the LaSalle St. Station from 8:10 to 8:27 a.m. 

Albert Schwill & Go., maltsters. 

American Maize Products Co., maker of cornstarch and 
byproducts therefrom, corn oil, dextrose, dextrin, ‘ glu¬ 
cose, etc. 

Steel & Tube Co. of America, operator of Semct-Solvay 
byproducts coke plant and large tube mill. 

American Steel Foundries Co., Indiana Harbor plant, 
maker of steel castings. 

International Lead Co., electrolytic refiner of lead and 
electrolytic white lead. 

Assemble at Congress Hotel at 1:30 p.m. for the follow¬ 
ing excursions: 

The Fleischmann Co., maker of cider vinegar, malt vine¬ 
gar, white wine vinegar and yeast. 

National Malleable Castings Go., malleable iron castings. 

Northwestern Terra Gotta Go., terra cotta and art deco¬ 
rations. 

Fansteel Products Go., maker of pure tungsten and 
molybdenum. 

Sears, Roebuck A Go., wallpaper and color plants. Leave 
at 1 o’clock and have luncheon at plant. 

Heath A Milligan Co., manufacturer of pigments and 
mixer and grinder of paint. 
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Legal Notes 

By Wellington Gustin 

Seymour Mfg:. Co. Obtains Large Judgment^ 
Agreement Not in Restraint of Trade 

The $180,296.63 judgment in favor of the Seymour 
Manufacturing Co., of Seymour, Conn., against the 
Derby Manufacturing Co., of Derby, Conn., has been set 
aside by the Supreme Court of the state, for the pur¬ 
pose of correcting numerous errors, thereby changing 
the judgment, though such change is not substantial in 
the amount. 

The case is involved, arising out of contract between 
the companies for the manufacture of copper bands for 
projectiles. The Derby company, with the financial aid 
of the Seymour company, built a plant adapted to the 
manufacture of these bands, and began operations 
with orders turned over to it by the Seymour company. 
It also attempted to go into business on its own account, 
but was unable to finance the purchase and carrying of 
copper, and turned to the Seymour company for assist¬ 
ance. The contract in question was entered into Jan. 29, 
1917, and was terminated April 20, 1917, by mutual 
consent. At this latter date the Derby company was 
indebted to the Seymour company. The judgment was 
obtained by Seymour and Derby appealed. A number of 
questions arising out of the business relations of the 
parties were presented to the Supreme Court. 

Question of Legai.ity of the Contract 

The first question was whether the contract was 
illegal on its face or because it was entered into for the 
purpose of restraining competition. It purported to be a 
contract to co-operate in the construction of copper 
driving bands on the basis of the Seymour company 
providing the copper and the Derby company manufac¬ 
turing the bands therefrom. Each party engaged to 
fully inform the other of any impending business, and 
if it is proposed to bid for or accept any such business, 
and if the Seymour company can furnish the copper, 
and the parties agree on the market price of the copper 
and on the contract price for the bands, then the 
Seymour company is to make the bid or acceptance in 
its own name, and turn over one-half of the tonnage 
orders so taken to the Derby company for production. 
The Derby company agrees to take the Seymour com¬ 
pany’s copper, use it and to account for the scrap. The 
difference between the market price of copper per pound 
and the contract price of bands per pound is called the 
’'toll” in the contract, and is to be divided in proportion 
of eleven parts to the Derby company and four parts to 
the Seymour company. 

Defendant Claimed Restraint of GoMPirnTiON 

Defending the suit, the Derby company claimed that 
this contract was illegal as restraining competition 
because the parties proposed to agree on the price* of 
bands. The Supreme Court said this contract contained 
ho present agreement on prices for any purpose. Though 
it does contain an agreement to agree on the price at 
which some bands shall be sold, this is not for the 
purpose of preventing one party from underselling the 
other in the open market. It relates only to orders or 
contracts brought within the contract by the specific 


agreement of the parties in each case; and therefore 
applies only to orders which must be or may be, accord¬ 
ing as the contract is construed, turned over in part to 
the Derby company for production. Of* qourse, said the 
court, the Derby company cannot bid against the 
Seymour company for any contract and at the same 
time agree to act as its bailee for hire in assisting to 
fill it. But this does not make such illegal at common 
law or under the Sherman anti-trust act. 

The Derby company further contended that the con¬ 
tract is Illegal because it agreed not to make any bid or 
take any order for bands. But the court failed to find 
anything in the contract prohibiting the defendant 
Derby compdny from accepting business on its own 
account. The contract goes no further than to provide 
that, so far as the parties may be able to agree on 
prices, the Derby company is to co-operate in produc¬ 
tion, and the bid or acceptance is to be in the Seymour 
company’s name. It must follow, said the court, that 
if the parties cannot agree on the price at which any 
order will be accepted for co-operative production, either 
party may compete for it on its own account. 

The claim that the contract was entered into for the 
purpose of restraining competition between the parties 
is refuted by the findings of the court that the Seymour 
company did not have productive capacity to fill its 
orders, and that the Derby company had surplus capac¬ 
ity for production, but did not have the funds or credit 
enough to carr/on the business on its own account. 

Minor Errors in the Judgment 

There were numerous minor errors in calculating the 
amount of the judgment. The Derby company reported 
that it had made 288,283 bands under the contract. In 
making these it used not only the 500,000 lb. of copper 
furnished by the Seymour company at the agreed 
special prices, but also used 180,499 lb. of other copper 
belonging to Seymour, which was in the Derby com-* 
pany’s possession. Acting on the theory that the 
Seymour company was bound to furnish copper for 
600,000 lb. in bands at the specified prices, it credited 
the Seymour company with 30.5c. only for this copper, 
although its market value when appropriated was 85c. 
a lb. Defendant appropriated the plaintiff’s copper to 
the contract without agreeing on its price, and the 
plaintiff relied on the implied promise of the defendant 
to pay what the copper was reasonably worth. The 
court said the copper was reasonably worth its market 
value at the time it was taken. 

Again, one order, known as the '’Chase contract” was 
to be carried out. by the Derby company shipping and 
billing the bands direct to the Chase company, and 
reporting to the Seymour company the number of bands 
so shipped and paid for. There was an option in the 
"Cjiase contract” calling for an additional quantity of 
bands. The Derby company concealed the fact that the 
option had been exercised. It failed to report 73,830 
bands which were delivered to the Chase company and 
paid for. Now, the Seymour company did not furnish 
the copper for these unreported bands, but it was at all 
times ready and willing to do so. The Chase contract 
was a co-operative transaction. The court said the- 
Seymour company had the right to assist in its per¬ 
formance by furnishing the copper at agreed prices and 
the right to receive its agreed toll on all bands delivered 
and paid for. Conversely the Derby company had no 
right to resort to other sources of copper supply in 
order to make itself the sole beneficiary of the con- 
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tract. The Derby company claimed the agreed toll was 
payable only in case the Seymour company furnishes 
the copper. But the answer is that the latter’s readi¬ 
ness and willing;npss to furnish copper is in law a suffi¬ 
cient performance of its agreement to furnish it, as 
against the defendant who has wrongfully prevented it 
from doing so. , 

Another important element of the case was the 
special damages claimed by the Seymour company in 
the delay of returning the copper scrap to it at the 
termination of the contract. The court held th^ Derby 
company was liable for the loss to plaintiff by its being 
compelled to buy additional copper through this delay 
in returning the copper scrap. 

Court Holds Invention by Employee Not Within His 
Contract Assigning All invention Rights 

The White Heat Products Co. sought to compel its 
employee Charles W. Thomas to disclose certain inven¬ 
tions and assign to it an application for patent on such 
devices, pursuant to the terms of a written agreement 
between the parties. The case was heard before a 
referee, who found for the products company, holding 
that the invention was within the terms of the con¬ 
tract. After argument the trial court reversed the 
finding of the referee and dismissed the company’s 
case, and now the Supreme Court of Pennsylvania has 
affirmed this decision. i 

The White Heat company is des 9 ribed as being organ¬ 
ized for the purpose of making and selling products 
from silica and other materials, and at time of entering 
into the contract with Thomas it was engaged in the 
manufacture of bricks for wainscoting, etc., from white 
silica rock mixed with glass as a binder. Thomas was 
an expert in matters of this character and owner of 
certain patents, and, in consideration of the agreement 
of employment, assigned to the company all his interests 
in certain specified patents, together with the exclusive 
right to make, use and sell the design under another 
patent relating to a furnace “in so far as the same 
relates to the business of making bricks, stone products, 
earthenware products or analogous and collateral prod¬ 
ucts,” together with his “entire right, title and interest 
in and to every invention, interest therein, or claim 
thereto relating to the manufacture of bricks, stone 
products, earthenware products, and analogous and col¬ 
lateral products which he now has or may hereafter 
make or acquire during the period of his employment 
by said stoneworks and for one year after the termina¬ 
tion thereof.” 

Worked on Abrasive Wheel Invention 

For a period of two years and ten months Thomas 
continued experiments in the manufacture of bricks 
and all patents secured by him were assigned to the 
White Heat Products Co. In 1914, the company’s plant 
being idle owing to its operations proving unsuccessful, 
Thomas began of his own accord experimenting with a 
process for making an abrasive wheel to be used for 
grinding iron, steel and other hard metals. The experi¬ 
ments were at first conducted in a separate shop, but 
later the matter was discussed with P. M. Sharpless, 
president of the White Heat company, with a view to 
their engaging in business together, and it was agreed 
that experiments be continued at the company’s plant 
and at its expense. The experiments provbd success¬ 
ful and samples were put on the market. 


Agreement over the manufacture of abrasive wheels 
was not concluded and the company then first claimed 
the invention was within the original contract of em¬ 
ployment. 

The first question presented to the Supreme Court was. 
Is a wheel used for grinding an invention “relating to 
the manufacture of bricks, stone products, earthenwart* 
products or analogous and collateral products” within 
the meaning of those words as used in the contract? 
Its answer was that it was not such an invention. 

Agreement Must Be Clear and Unmistakable 

The rule of law is that in cases of this kind, where 
the product of an inventive mind is sought to be appro¬ 
priated under an agreement to assign to another, the 
language of the agreement must be clear and show an 
unmistakable intention that the particular matter cov¬ 
ered by the invention or patent is within the intention 
of the parties at the time of agreement. 

The court said that measured by this rule the con¬ 
tract as viewed by the company falls down. It is as 
susceptible to one construction as another. The court 
was of the opinion that the contract provisions were 
limited to inventions relating to the manufacture of 
earthenware products and do not apply to or require 
the assignment of patents for the manufacture of all 
articles made of earth or clay; consequently a tool in 
the nature of an abrasive wheel, although composed 
principally of bauxite clay, is excluded from its terms 
as not coming within the meaning of the words “earth¬ 
enware products.” 

There is another rule of law that where a person in 
the employ of another devises a new invention and uses 
the property of his employer and the services of other 
employees to put the device in practical form and as¬ 
sents to the use of the perfected invention by his em¬ 
ployer, he thereby gives to such employer an irrevocable 
license to use the device. This was urged in favor of 
the company. 

But the court said it did not apply, since the invention 
was conceived and the preliminary work done outside 
of the employee’s working hours and in a plant not 
connected with his employer’s plant. While the article 
was subsequently perfected and manufactured in the 
plant of his employer, still this was done under and 
subject to the completion of negotiations for a proper 
compensation to Thomas through the profits to be de¬ 
rived from the manufacture and sale of the patented 
article. 

Judgment was therefore affirmed against the company. 

Contract Where “Ton” Means 2,000 Lb,^Rule May 
Be Changed hy Agreement or Custom 

In an action by the Chemung Iron & Steel Co. n gAinat 
the Mersereau Metal Bed Co. on a sales contract in 
New York, the court there construed the term "ton” 
as used in the contract to mean 2,000 lb. and not a long 
ton of 2,240 lb., where the contract called for "tons” 
merely and not long tons and neither 1(J^roof of trade 
customs nor otherwise was it shownthat long tons 
were intended. In the circumstances, section 4 of the 
General Business Law must be held to govern. It reiuls 
in part: “The hundredweight consists of one hundred 
avoirdupois pounds, and twenty hundredweights are a 
ton.”- And where there is no agreement to the contrary, 
or a general custom of the trade does not change the 
rule, same must be applied. 



September 1, 1920 


CHEMICAL AND MBTALLUBGICAL ENGINEERING 


377 


A Study of Chain Driving 


Report of Investigation and Tests on Chain Driving — Variable Factors Involved Some 
Mathematical Relationships—Effect of Impact on Life of Chain 

—Economic Calculations • 


E m. LAWSON has made notable progress in 
the development of a chain driving theory in his 
recent contribution to Engineering^ July 2, 1920, 
which, on account of its interest to the engineering 
profession, we are reproducing in full: 

To a commercial mind, perhaps the first appeal of 
any proposition in engineering is with regard to the 
practical issues which are likely to result from its direct 
application. The commercial mind is not so much con¬ 
cerned with the theories involved, but prefers to 
examine them in the light of actual practice. The true 
theorist, on the contrary, prefers to commence from 
first principles, adopting as his base a point as in 
Euclid. From this beginning he sets down his proposi¬ 
tion and deduces the facts which may be inherent 
although not always self-evident. He is content that the 
theory shall be subjected to the most careful scrutiny 
in its smallest detail, and is not satisfied unless the 
test of actual practice be applied in order that his 
conclusions may be proved to be sound. 

Twenty Variable Factors 

Research work connected with chain driving is un¬ 
doubtedly difficult, since in any chain drive there are 
at least a score of variable factors, the alteration of 
any one of which may involve alteration of several 
others. The following gives twenty variable factors: 
(1) Number of teeth in wheels; (2) revolutions per 
minute of wheels; (3) ratio of reduction; (4) inclina¬ 
tion of drive; (5) material wheeh made of; (6) 
steadiness of load; (7) speed of chain; (8) pitch of 
chain; (9) lubrication of chain; (10) pull on chain; 
(11) center distance; (12) inclination of chain; (13) 
type of chain; (14) design of chain; (15) length of 
chain; (16) tension on slack side of chain; (17) bearing 
pressures; (18) weight of chain; (19) accuracy of 
manufacture of chain; (20) accuracy of manufacture 
of wheels. 

Looking at the above list, it will be observed that if 
one factor is altered and a different result obtained it 
will be impossible to say whether the difference is due 
to the original factor being altered or to one of those 
factors which is affected by its alteration. For instance, 
increasing the number of teeth in a driver wheel may 
give a longer life, but is this longer life due entirely to 
the number of teeth being altered? Is it not also due 
to the fact that by increasing the number of teeth the 
pull in the chain is decreased and the bearing pressure 
reduced? Or, again, would not the life have been 
increased still further if the alteration had not affected 
the speed of the chain? 

Tests would have to be carried out ad infinitum to 
establish any definite theory, which in itself is an 
absurdity, so that if any theory can be outlined which 
will enable those engaged on practical research to direct 
and concentrate their energies along defined paths their 
time wiU be saved and progress made. * 


Now, to follow in Euclid’s footsteps, what is the point 
common to all chain drives? 

In coAsidering a chain drive the simplest form may 
be stated to consist of a driver wheel, a driven wheel, 
and a length of endless chain, the utility of the chain 
being to transmit power from the driver wheel to the 
driven wheel. The chain consists of a series of links 
connected by studs, so that the center of all studs in 
the chain travel along the same path; coisequently 
if the path of one stud can be definitely located, the paths 
of all studs at any position in the chain drive are located, 
and this stud path in its relation to the wheels is com¬ 
mon to all chain drives and consequently may be con¬ 
sidered as the starting point, for it is a line generated 
by a point. 

Now a stud in a chain 1-in. pitch running at 600 ft. 
per minute moves a pitch length in second, so that 
it is impossible to see the path of any one stud although 
the light wave of the path of all studs may be observed 
under favorably conditions. The practical value of this 
light wave cannot be exaggerated, but it has one draw¬ 
back for research in that it is not capable of measure¬ 
ment, and consequently a method had to be adopted to 
obtain actual stud paths at high speeds which could be 
measured. The method the author adopted, and it is a 
method which has the advantage of being simple, is as 
follows: 

To one of the studs in a chain a stiff pointer was 
fixed extending about S in. beyond the width of the 
chain. When the chain was running a board covered 
with beeswax was moved toward the chain so that the 
pointer scratched the path in the wax. In order to 
simplify the mechanism, records were taken separately 
at four different places: 

(1) Entering the driver wheel; (2) leaving the 
driver wheel; (3) entering the driven wheel; (4) leav¬ 
ing the driven wheel. 

In this paper the author has concentrated on the 
first division, knowing that if this is solved the three 
remaining divisions can be solved in the same way. 
Hefore dealing with these practical results it is neces¬ 
sary to investigate the theory, for, although chain drives 
have been on the market over thirty years, no satisfac¬ 
tory theory has yet been published, so far as the author 
knows, and consequently the following is the re.sult of 
research: 

Mathematical Relationships 

The “true” pitch circle diameter of a wheel may be 
calculated from the formula: 

Pitch circle dia. -- p cosec a inches (n) 

where p — pitch in inches 

Tr — number of teeth in driver wheel 
(or driven wheel Tn), 
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The speed in feet per minute on any point on the pitch 
circle is equal to: 

wpN cosec a ^ i ^ 

~~T2- 

Where N revolutions per minute 

If the chain is running toward the wheel the 
“straight” speed is equal to: 

pNTr . , 180piV ^ ^ 

feet per mm. or 

It must be noted that the speed {b) is always greater 
than the speed (c) since the linear measurement, of the 
circumference of the “true” pitch circle is always 
greater than the linear measurement of a polygon com¬ 
posed of Tr sides of length p. Or expressed otherwise: 

180 

Speed (b) : speed (c) :: x : sin a (d) 

IT 

and a is always greater than sin x 



FIG. 1. PITCH CIUCF.B 



At first sight there appears to be a difficulty in 
accounting for two speeds because the center of one 
stud may be traveling circumferentially at a higher 
speed than the center of a stud behind it, which is 
traveling in the straight line. It is accordingly neces¬ 
sary to analyze the straight speed and see what is meant 
by this. 

Firstly at dead slow speed it is obvious that the path 
of a stud traveling toward the driver wheel is com¬ 
posed of arcs of the “true” pitch circle, the chord of the 
arc being equal to p, see Fig. 1. (For convenience these 
arcs are afterward referred to as “pitch arcs.”) 

Take the case of a wheel which is traveling without 
cyclic variation; the speed.at any point on the arc is 
constant. In Fig. 2, let 

EFG - - pitch circle 
DA - pitch — AN N//. 

The velocity at any point X in the pitch circle may 
be resolved into horizontal and vertical velocitie.s— 
the horizontal velocity being proportional to XAf, the 
vertical velocity proportional to XN, when XY repre¬ 
sents the velocity at the point X which may be found 
from formula (6). 

Hence XAf -- horizontal velocity at point X. 

- = XY cos MXY. 

- XY cos 0, where 6 - XOE. 

And XN -- vertical velocity at point X. 

_ XY sin MXY. 

XY sin 0. 


Now XF from formula (6) 

. . wpN cosec a, ^ 

If, -- _r., -jy - feet per mm. 


Hence horizontal velocity at any point X 

= cosec a cos 0 feet per min. (e) 

And vertical velocity at any point X 

« ® P®r min. (/) 

It follows that the horizontal velocity at the point .4, 
where 0 * 

TpN cot« V 

= - 12 — (g) 


which, when x is acute, is always less than speed (c). 

And since (c) is always less than speed (b), which 
is the horizontal velocity at the point E, there must be 
.some point between A and E at which the horizontal 
velocity equals speed (c). To find it: 

I.iet X be the point. 

The horizontal velocity of X = 

vpN . , .. 

"ig- cosec * cos 0 by (c) 

and the speed (c) is 

180 

These are equal if x cosec x cos 0 — — 


or cos 0 -- 


Tr sin a 

IT 


(k) 


The various values of 0 for different values of Tr are 
given in Table I. 


TABF.K I. 


'/V IjOK Tiui it 

10 lOilcg. 22 86 mill. 9 992832S 

15 6 clog. 54 84 mill. 9 996830) 

30 3 dcR. 27.82 mill. 9 9992060 


The value of having located the point X by knowing 
the angle 0 is that this point may be known as the point 
at which “action” commences, or in other words the 
point at which the horizontal speed of the pitch circle 
path begins to get greater than the straight speed of the 
chain. 

V 

In order to simplify reference to this point later it 
appears advisable to give some definition to the portions 
of the arc AED. 

Let AX be termed* the period of inaction, 

XE be termed the period of action, 

EX' (where EX' = EX) be termed the period 
of reaction, 

X'D be termed the second period of inaction, 
where X is located by the angle EOX whose cosine = 

Tr sin a 


Point of Impact 

It is obvious that the point A on the pitch circle may 
be accepted as the theoretical point of impact. 

In Fig. 3, AK represents the direction of pull of chain 
at point A and AL represents the direction of pull from 
wheel at point A. 

The pull AK =■- pull AL. Hence impact pull AJ must 
be such as will make AL the resultant of AK and AJ. 
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Now 

AT • 

“2 = AL 8in « 
or 

AJ = 2AL sin 

Now, if AK, which — AL, — pull on chain, the verti¬ 
cal impact blow must be equal to 

2/ sin a, where f is the pull on the chain (m) 

Table II gives values of vertical impact blow for 
various numbers of teeth, when the speed is such that 
the point of impact is the point A. 


TAni.K II 


Tr 

liiiiint't ill Tprmn 
(if JMiIl 

6. 

null X 1.0 

9 . 

pull X 0 684 

10 

pull X 0 618 

12 

pull X 0 518 

15 

pull X 0 416 

18 . 

pull X 0 347 

20. 

pull X 0 313 

30.. 

pull X 0.209 

45 . 

pull X 0 134 

60. 

. . . pull X 0. i05 

90. 

pull X 0 .067 


What Happens During the Period op “Action” 
AND “Reaction” 

The period of action commences at a point X, which 
is found by the angle 0 being known from for¬ 
mula (k)^ i.e., 

Tr sin a 
cos e = - 

TT 

So, since the total period of action and reaction; arc 
AED ;; 0 : a it follows that between X and X^ the 
chain in the straight will have traveled a horizontal 
distance 


Now is known to decrease as 6 increases. 


Hence the distance (p) is greater than the dis¬ 
tance (o). 

Consequently a certain amount of ejasticity is called 
for in the chain between the forw»ard stud and the stud 
n pitches behind it w’hen the .stud pa^h of the latter is 
^straight. The measurement of this elasticity may be 
found by subtracting the distance (o) from the distance 
(p). Or elasticity required during period of action and 
reaction 


• • A ^ 

~ p cosec a sin 0-- 



when 0 is given by 

A • 

cos e = - sin a 


and 


180 
“ Tr 


The various values for varying numbers of teeth, 
when p — I in., are given in Table TIL 


TAni.K in 


7V 

10 

IS 

30 


n 

III 

I 

I 

I 


/ Mill 9 # \ 

Vsin a n. ) 


0 00640 
0.00283 
0 00070 


Or, when 0 and a are small, this formula (q) may be 
W’ritten: 

Elasticity required during period of action and re¬ 
action 


0.64p 

Tr* 


(r) 


= - p inches (o) 

a 

and between X and X^ the wheel will have traveled a 
horizontal distance 

chord XX^ 

— 2X0 sin 6 in. 

— - p cosec % sin 0 in. (p^ 

Consider two studs (n pitches apart) in a chain—the 
forward is engaged for action at X and the back one is 
traveling a distance ~ np behind it. At high speed, in 
the majority of cases it can be proved from the stud 
path tests that the path of a stud in the straight is 



FIG. 3. CHAIN 
FORCES 


straight. Hence the forward stud will travel a horizon¬ 
tal distance given by (p), while the back stud travels a 
horizontal distance given by (o). Also 

s in B 

the distance (p) _ p c osec a sin e $ 
the distance (o) “ . * sin a 


How Does Impact Affect T^ife of Chain? 

Damage done by impact may be considered under two 
headings: 

1. Invisible damage, such as fatigue of material. 

2. Visible damage, such as the loss or malformation 
of metal from the tooth of a wheel, back of liner, face 
of silent link, surface of roller, etc. 

These two types of damage at first sight involve 
complications in arriving at a life formula. If, how¬ 
ever, a chain drive has a reasonable factor of .safety the 
invisible damage or fatigue of material does not exist 
as a potential factor, but it is undoubtedly the factor 
which comes into evidence when tests are carried out 
under abnormal conditions such, for instance, as a life 
test on a chain with a factor of, say, 4 on a 15-tooth 
wheel running at a high speed. On such a test as this 
the chain fails after a few hours through fatigue of 
material, and the test is consequently almost valueless 
for commercial purposes, since few, if any, drives fail 
in this way, and those which do fail may be due to other 
causes, such as a low factor having been created by 
an excessively tight chain. In other words, these tests 
are similar to Wohler’s researches, which proved that 
parts subjected to variations of stress for long periods 
must be provided with a higher factor of safety than 
parto subjected to a steady load. 

Hence for practical purposes damage which is only 
visible under the microscope may be overlooked, but it 
must not be forgotten when complaints arise, since it is 
then a potential factor. 
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Visible damaire creates malgearing, and the greater 
the damage the greater the malgearing, and conse¬ 
quently the greater the impact. Summing this up, it 
appears as if damage accumulates at compound interest 
—thus, if a chain has increased in futch 1 per cent dur¬ 
ing five years it Will certainly have increased more than 
2 per cent in ten years, and may quite conceivably have 
increased 2 per •cent in six years. This compound 
interest may possibly be reckoned as constant for one* 
type of chain, but the constant is hardly likely to be the 
same for a roller chain as for a silent chain; moreover, 
it may vary with the pitch of the chain. There appears 
at prc.sent to be no method of arriving at this constant 
except by the lengthy process of testing. 

Some useful purpose will be gained by arriving at a 
comparative life formula for any one chain with varying 
numbers of teeth in the wheels. Such a formula will be 
useful in determining the commercial value of the num¬ 
ber of teeth in a wheel. 

Damage done per minute to the studs is proportional 
to the impact blow X number of times it occurs per 
minute. 

-- 2/ sin Ob X NTVf using formula (w). 

N being the r.p.m. and / the pull on the chain. 

Life of the chain varies as 


N umber nf stu ds _ 
damage per min. to the studa 

If L = length of chain, number of studs — ^ 

L 

Life of chain varies as or • ^ Krm 

sin a Ls 1 r 

^ _L 

2fpNTr sin « 

Now the drive is given, / X speed of chain is 
constant 


fpN 

Tr is constant, using formula (c) 

Life of chain for a given drive varies as 


sin a 


where a = 


180 

Tr 


(s) 


Example 

A 10-hp. drive, 600 r.p.m. to 200 r.p.m., centers 4 ft., 
chain 1 in. pitch. Which drive is the best commercial 
proposition, the drive arranged with \5T and 46T, 
making (he cost of the drive $100, or a drive having 20T 
and 607’ costing $120. Length of chain for the 15r drive, 
say, 126 in. Length of chain for 20T drive, say, 136 in. 

Life of 16T drive : life of 20r drive :: 126 cosec 12 
deg. : 136 cosec 9 deg. :: 603 : 870, making commercial 
value of life $100 : $145, ivhereas cost of IST drive : 
cost of 207 drive :: $100 ; $120. 

Hence the 207 wheel drive is a better commercial 
proposition. 

ft must, of course, be borne in mind that there is a 
limit to the number of teeth which can be used, for, 
when a chain wears, it gets out of gear quicker with a 
large wheel than a small one. 

This question of damage by impact opens up a strong 
case for small wheels being of the same hardness as the 
portion of the chain which engages with the wheel. 

Thus in the case of roller chain wheels with only a 
few teeth, these should be hardened, since the roller of 


TABLE iv. TESTS CAIUITED OUT AT THE WORKS OP MESSRS. HANS 
RKNOLD, LTD., MANCHESTER 


Pitch 


No. 

Chnin 

of 

Chain, 

In. 

Tr 

7’n 

R.p.m. 

F.p.m. 

Approx. 
I'ull ITp. 

CciitcTB Lubri> 
III. cation 

1 

Roller 

1 

17 

17 

1,000 

1,420 

230 

10 

Long 

Noun 

2 

Roller 

1 

17 

17 

1,000 

1.420 

230 

10 

304 

30i 

Oileij 

3* 

Roller 

1 

17 

17 

1,000 

1.420 

230 

10 

Oilccl 

4 

Roller 

M 

10 

30 

450 

560 



45 

Oiled 

5 

Roller 

li 

10 

30 

900 

1,125 



45 

Oiled 

6 

Roller 

n 

10 

30 

1,200 

1.500 

220 

io* 


Oiled 

7 

Roller 

li 

li 

10 

30 

1.200 

1.500 



Oi«d 

8 

Roller 

10 

30 

900 

1.125 

73 

21 

45 

Oiled 

9 

Silent 

11 

IS 

54 

1,200 

2,250 

36 

2{ 

45 

Oiled 

10 

Silent 

li 

IS 

54 

900 

1,700 

48 

24 

45 

Oiled 

II 

Silent 

li 

IS 

S4 

450 

850 

96 

2i 

45 

Oiled 

12 

Silent 

i 

15 

15 

1,040 

650 

920 

18 


Oil pump 


*In teat No. 3 the point was attaohod to the rear Htud of outsidi* link. In all 
other caaca it waa attached to forward stud on outMide link. 


the roller chain is hardened, but in the case of small 
wheels for chains in which unhardened links engage 
with the wheels, it is probably sounder policy to have a 
mild steel wheel unhardened. 

Mention has already been made of the method adopted 
to record on wax the actual path of a stud. Particulars 
of a few of these tests are given in Table IV, and the 
salient points reproduced in Table V. 

Tests 1, 2 and 3 may be grouped and termed lubrica¬ 
tion tests, since the only altered factor between Nos. 1 
and 2 was oil, and between Nos. 2 and 3 the only 

TADT.E V 



— 1 



jhtfyrouiM 

t-r — 



1 



i_ 


2'l*_ 

_L 

1 

_i_ 

An? 7^0# 1 — 

a—+-H 

ff.o-iesv 

NfBTest 

iriTtst 

NfSTest 

r -rr 1 1 



alteration was that the chain was reversed so that the 
point scribed the path of the stud at the rear end of the 
outside link. 

Much N'aluable information can be obtained from these 
three stud paths. In the first place (test 2) the stud 
path leading up to the wheel assumed a straight line 
when the chain was oiled, whereas when the chain was 
bone dry (test 1) the path showed a series of arcs with 
slightly rounded joints. Secondly, when the pointer was 
placed on the rear stud of the outer link (test 3) the 
path showed a straight line finishing off with one arc 
before entering the wheel. 
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The only possible explanation for the difference In 
path before and after oiling lies in the theory that 
lubrication supplied the necessary elasticity. Formula 
(r) gives the necessary elasticity in this case to be 
0.0022 in.—^which elasticity in test 2 might be provided 
by oil in any one of the following four places: 

' (a) Between tooth of wheel and roller of chain. 

(b) Between roller and bush. 

(c) Between bush and stud in engagement. 

(d) Between bush and stud behind engagement. 
Thus it appears that each film of oil supplied 0.0006 in. 
of elasticity. 

In order to test if this theory was correct, test 3 was 
tried, since lubrication could not affect the rear stud path 
of an outside link when this was one pitch in distance 



from engagement. I'he result here proved the case, the 
path being a straight line ending with an arc before 
engagement with the wheel. The measurement of this 
arc, i.e., 80 per cent of the pitch of the chain, should be 
noted—the probable explanation lies in the fact that the 
rear stud continued to drop until the forward stud 
reached the point of action. 

Impact Tests 

Nos. 4, 5, 6, 7 and 8 may be termed impact tests, and 
would have been more complete if they had been dupli¬ 
cated with the pointer on the rear stud of the outside 
link, and if the horsepower could have been accurately 
measured. 

All these tests were severe—a lOT driver wheel and 
chain speeds varying from 560 ft. per minute to 1,500 ft. 
per minute. 

Tests 4, 5 and 7 had no appreciable load, and speeds 
alone were varied. The effect of impact was clearly 
marked on the stud path, the stud being actually 
“thrown” by impact off the pitch circle path. In No. 4 
test it was thrown for 20 per cent of the pitch arc; in 
No. 5 test for 30 per cent of the pitch arc, and in No. 7 
for 65 per cent of the pitch arc. No. 8 test gave the 
same result as No. 5, which might be expected, since the 
only alteration was a slight increase in horsepower which 
could not be accurately measured. Test 6 was similar to 
test 7, the only difference being a considerable increase 
in horsepower transmitted. The length of the throw 
path was considerably less, having decreased to 33 per 
cent of pitch arc from 56 per cent. 

In none of these tests were there any signs of arcs in 
the path leading to the wheel, but in every case the path 
dropped to the point of impact. If formula (r) is 
applied to tests 4 to 8, it will be found that the elasticity 
required is 0.0096 in. Before considering how this 
elasticity is provided it is advisable to state the two 
facts that have been established by these five tests. 

1. Impact can throw a stud off its normal path. 

2. To some extent the length of the throw varies with 
the speed and inversely with the pull of the chain. 

In tests 1, 2 and 8 it was found that lubrication pro¬ 
vided 0.0022 in. of elasticity—^possibly, from the fact 


that tests 4 to 8 were run with 11-in. pitch chain, 
whereas tests 1 to 3 were run with 1-in. pitch chain, it 
might be argued that more elasticity could be expected, 
but a detail investigation of the throw path proves that, 
if the stud can be thrown off its patif, -elasticity is not 
necessary to the extent provided for in formula (r). 

Lubrication Stud Path Tests 

In Fig. 4, let AQ'S represent the throw path, A being 
the point of impact. 

Now the length of the line AQ'SI) is greater than the 
length the line AQ*SD, 

Hence the stud path speed is greater from the point 
A than is represented by speed (5). 

But 

Speed (b) __ a 

Speed (<•) “ 180 . 

Sin a 

TT 

which is con.stant for any given wheel. 

Hence if speed (b) is increased by impact, speed (c) 
is increased in the .s<*ime proportion. 

But the straight stud path is straight, hence the 
straight speed must be greater than that supplied by 
speed (c). In other ivords, the effect of the throw path 
is equivalent to increasing the pitch circle diameter, 
which, in turn, increases the straight speed and so 
reduces the difference between speed (5) and speed (c). 

It is thus obvious that if sufficient elasticity cannot 
be supplied by* the chain and wheel either a throw path 
must exist, or else the chain in the straight will 
“pitch arc.” 

It must be noted from these tests, 4 to 8, that the 
length of the throw path varies, that, in fact, it increases 
with the speed of the chain and decreases with the load. 
It mu.st also be noted from F'ig. 4 that when the center 
of the stud is on the throw path it is not in gear with 
the wheel and does not come into gear with the wheel 
until if reaches the point S, hence action commences at S. 

Thi.s explanation accounts for the reduction of length 
of throw path in test 6, as compared with test 7. No. 7 
test was taken with the chain running with practically 
no load so that it was only necessary for the wheel to 
impart a short push during the period of reaction and 
before the second period of inaction commenced. 

In teat 7 the second period of inaction commences at 
a point which corresponds to 79 per cent of the pitdi 
arc, whereas owing to the light load the period of 
action only commenced at a point corresponding to 56 
per cent of the pitch arc. In test 6 the load was 
increased and the period of action started at a point 
equivalent to 33 per cent of the pitch arc.* 

When the speed is high and the number of teeth in a 
wheel is so low that a throw path exists, the effect on 
the chain is what may be described as vibratory whip¬ 
ping, this whipping being cau.sed by a series of jerks 
from the teeth of the wheel. Whipping may exist owing 
to an impulsive load, but these two types of whipping 
can usually be distinguished by their frequency and 
depth—the impulsive load type being less frequent and 
of greater depth. 


Arched Link Tests 

Tests 9, 10 and 11 were carried out with the arched 
link type of chain (commercially known as noiseless or 
silent type). The characteristics of these paths is in 
the easy curve at the point of impact—thereby showing 
that impact is absorllBd gradually. A brief look at the 
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design will show that the arch link when subjected to a 
sudden load can supply elasticity by elongation and that 
the effect of this elongation is to produce il^earing at that 
part of face of link furthest from the stud center. This 
means more gradital engagement and explains the reason 
for this design being, under normal conditions, quieter 
than the roller dcfsign. Lubrication also supplies elas¬ 
ticity as in the roller tests. 

Test 12 was carried out with a load which gave a very 
low factor of safety—the stud path is most instructive 
—without resorting to the wax board it was easy to see 
the light waves throughout the length of chain between 
driver and driven wheel. It will be noticed that this 
wave is similar to that obtained in No. 1 test (i.e., when 
lubrication was absent), but in No. 12 test oil was being 
pumped into the chain; however, the bearing pressure 
on the studs was so great that oil could not reach the 
:surface. 

These few tests are given to show that the practical 
results obtained agree with the theory, and that having 
ostablished a portion of the theory the complete theory 
can be developed together with the practical stud path 
tests. For the value of the stud path test is one which 
no firm of chain makers can afford to overlook. 

' Chain Curve 

Before closing the subject it is necessary to place on 
record a few notes connected with the chain leaving the 
driver wheel, entering the driven wheel, qnd leaving the 
driven wheel. 

When a chain is running at a fairly high speed with 
wheels having a small number of teeth, it will be ob¬ 
served that it takes an inward curve after leaving the 



wheel as shown in Fig. 5. This can be seen in both 
cases, i.e., leaving the driver wheel or leaving the driven, 
and is accounted for by the fact that the speed (b) is 
greater than the straight speed (c). In consequence, 
since the chain cannot alter from one speed to another 
instantaneously, it is necessary for it to assume a curve 
whose function is deceleration. 

The same theory can be applied to the chain entering 
the driven wheel as has already been applied to it enter¬ 
ing the driver wheel. The speed has to increase from 
speed (c) to speed ih)—Tn being of course inserted in 
obtaining the value of %. This speeding up occurs by 
impact supplied from the driven wheel, and since there 
is no load being transmitted and the chain is slack the 
throw path will be found to be so serious as to prevent 
a very slack chain being run at a high speed with a small 
driven wheel, since the chain will then get thrown out 
of gear with the wheel. 


American Export of Dyes and Dyestuffs 
The total amount of dyes and dyestuffs exported 
from the United States during the calendar year 1919 
amounted in value to $17,084,436, of which Japan 
imported $3,196,660 and Canada ^2,143.097. 


German-French Potash Negotiations 
*'The result of the war has broken the former German 
world monopoly of potash, since by the terms of the 
peace treaty the thirteen Alsatian works have passed 
into the control of the French State,” says the Frank¬ 
furter Zeitung for June 30. Although the output of 
Alsace, as compared with that of Germany, is relatively 
small, it is nevertheless important enough to affect 
prices on the world market. During 1919 Alsace pro¬ 
duced 40,000 metric tons of potash, while it is expected 
that the output for 1920 will be five times that amount. 
The total sales of the German potash syndicate during 
1919, in which 198 works participated, amounted to 
812,000 metric tons of K,0, and the output is capable 
of great development. Concerning this newly arisen 
competition the Zeitung says: 

Neither in France nor in Germany has the state or 
the producing industry any interest in spoiling prices 
on the world market by competition. In view of pres¬ 
ent economic conditions it is to the benefit of both 
countries to develop their export at the best possible 
prices. An agreement between France and Germany 
as to potash prices on the world markets would there¬ 
fore be to the advantage of both. At a recent general 
meeting of the Deutsehen Kaliwerke a. G. it was re¬ 
ported that negotiations were then going on with 
France with the object of coming to an agreement 
regarding the Alsatian potash industry. The result of 
the ne^tiations cannot yet be foreseen; however, the 
economic interests common to both countries should be 
strong enough to overcome present objections and ditfi- 
culties. It must not be forgotten that sooner or later 
Spanish potash will appear on the world marked. 
Also that overseas sales are not being made easier 
by the substitute industries which are being founded, 
as an example in the United States. 

The chairman of the Deutsehen Kaliwerke a. G. 
reported that sales are still slack. On political grounds, 
and in consequence of the unfavorable state of their 
currencies, sales to Poland and Czechoslovakia have 
almost entirely ceased. This is the more regrettable as 
sales to Poland in normal times arc estimated at about 
1,000,000 double centners (about 110,000 short tons) of 
pure potash. 


Shark Fishing in Lower California 

The shark-fishing industry is becoming increasingly 
important in the Knsenada consular district. The Lower 
California .shark, known locally as the dogfish shark, is 
from 4 to 5 ft. long and weighs from 90 to 126 lb. 
The fishing is usually done by individual fishermen 
working out from camps on land. The fish are caught 
on long set lines, on which are fifty to one hundred 
hooks baited with small fish or lumps of shark meat. 
These lines are secured to floats, and the fisherman 
visits the lines daily to remove the catch. 

The fins are sold for consumption by Chinese in 
shark-fin soup. The liver is boiled down and shark oil. 
rendered out; each liver gives an average of 1 gal. of 
oil. This oil is used in paints and as a leather pre¬ 
servative. The remainder of the fish is dried and made 
into fertilizer or chicken feed. The skins are not 
utilized, except for fertilizer. Frequently shark steaks 
are sold by Chinese under the name of grayfish. 

The large canneries operating fish-fertilizer plants 
in San Diego, Gal., are eager to buy shark, and the 
newly finished plant at Sauzal, Lower California, expects 
to specialize on converting shark into fish-meal fer¬ 
tilizer. Whereas formerly sharks caught in nets were 
separated from the more valuable fish and returned to 
the water, they are now brought ashore, although the 
demand is not yet sufficient to warrant using nets for 
sharks exclusively. 





September I, 1920 


OHUnCAL AMD MraALLDBOICAL ENGINBEBING 


888 


Studies of the Macrostructure of Cast Steel 


Simple and Reliable Procedure Is Outlined for the Development and Record of Macrostructure_A 

Peculiar Banded Structure Is Described—Symmentrical Arrangement of Dendritesvis Necessary 
for Consistent Physicid Tests—^Pouring Cold Metal Suppresses Dendrites 

By FRED G. ALLISON AND MARTIN M. ROCK* 


W E HAVE wondered for a long time why it is 
that a larger number of the host of inves¬ 
tigators in the field of metallurgy have not 
given more attention to the many easily observed but 
as yet unexplained phenomena, which occur in the steel 
foundry. This may be due in part to the fact that 
experimenting with molten steel is too large a task 
for the laboratories of the average educational insti¬ 
tution and in part to the fact that the attention of 
the foundry metallurgist is very largely absorbed with 
problems of immediate production. Whatever the cause 
may be, it seems that the steel foundry offers excep¬ 
tional opportunities and a fertile field to the research 
metallurgist. 

In his paper on “The Elastic Development of Steel/' 
published in Chemical & Metallurgical Engineering 
of April 14, 1920, Sidney Cornell expresses the view 
that it would be a step toward betterment in the art 
of heat treating steel if more experimenters would 
simply publish observed facts without waiting for the 
development of completed treatises. We are in hearty 
accord with this view not only as it applies to the heat 
treating of steel but also in its application to the subject 
matter of this paper. Our observations on the macro¬ 
structure of cast steel are decidedly incomplete and 
the conclusions only tentative, yet they have seemed 
sufficiently interesting to justify this presentation. 


Recent Publications by Humfrey, Le Chatelier 
AND Bogitch 

Interest in the macrostructure of cast steel was first 
aroused through the study of its microstructure and 
especially by the fact that the picric acid structure is 
apparently only slightly changed by what is known as 
a straight anneal. This interest was, however, greatly 
stimulated by two recent papers in the technical 
journals. One of these is by J. G. W. Humfrey' in the 
Iron and Steel Institute (1919) and the other by H. 
Le Chatelier and B. Bogitch* in Revue Metallurgies vol. 
16, No. 2, March-April, 1919. 

Le Chatlelier and Bogitch note the strange difference 
between the transitory and easily modified structural 
appearances caused by carbon and observed at relatively 
high magnification, and the entirely independent struc¬ 
tural features observable by the naked eye—features 
which are extremely stable and almost unstudied, despite 
their industrial use in identiftring steels of quality. 
They melted electrolytic iron in a closed silica tube 
under 8 or 4 cm. pressure of hydrogen, with or without 
additions of phosphide. Stead’s reagent, Heyn’s reagent, 
an iodine reagent (iodine 10 g., K1 20 g., H,0 100 c.c.) 


*Both authora of the technical staff of the George H. Smith 
Steel Ciuiting Go. 

*See Cbuc. Jk Mm. Bno.. voL ^0 (July 1, 1919). Also 

abstracted In CSem. Abe., Sept. SO, 1919. 

•nhsm. Abt., 8«pt SO. 1919. 


and boiling acid did nothing to such samples except 
tone the allotriomorphic ferrite crystals differently. 
On the other hand, if electrolytic iron, with or without 
additions of chemically pure iron sulphide, iron phos¬ 
phide, iron oxide, manganese or silicon, be melted in 
a gas furnace, any of these reagents will reveal marked 
chemical homogeneity unrelated to the ferrite crystals. 
Stead's reagent as modified by I^ Chatelier and Dupuy 
(96 per cent ethyl alcohol 100 c.c., water 10 c.c., cupric 
chloride 1 g., picric acid i g. and hydrochloric acid 
1 to 3 c.c.) gives exactly reverse action to the other 
reagents, as comparative studies on the same section 
prove. 

That such differential etching is due to oxygen only 
is proved by the method of melting, by the fact that 



an annealing in hydrogen produces a superficial immu¬ 
nity. Comparing the action of Stead’s reagent on steels 
with constantly increasing oxygen content, the authors 
advance their conclusion that this reagent attacks parts 
poor in oxygen, while the others eat into parts rich 
in oxygen. 

The black marks made on bromide paper moistened 
with 2 per cent II^SO, when in contact with steel are 
said to be due to sulphur only, since no markings 
occurred v^en testing any of the sulphur-free melts. 
Again, fumes, from dissolving cast-iron filings will 
blacken such paper, yet if they are first bubbled through 
lead acetate they are without effect, and the lead precip¬ 
itate upon analysis will be found to contain sulphur. 

In his paper on “Macro-etching and Macro-printing” 
Humfrey recommends polishing the .specimens with 
emery cloth, etching deeply with a 12 per cent aqueous 
solution of cupric ammonium chloride, to eliminate tool 
marks and surface hardening. 

Etching is continued by the reagent cupric ammonium 
chloride 120 g., concentrated hydrocloric acid 60 c.c. 
(more or less), water 1,000 c.c., by pouring on fresh 
additions at interval#. Deposited copper can readily be 
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FIGS. 2 TO 7. .VIAOIU)OKAFllS OF “Olfll-.A" TKST-BAKS 

Fl|f. 2. nvst-bnr 1 cut nliout 1 In. from larKe end. 

FIr. 3. Sariio bar & short dlslanco furthor. 

Fig. 4. Siiino bar cut longitudinally. 

Fig. 5. Foi-tlon of riser from test-bar 1. 

Fig. (1. Test-bur 3 rut about 1 In. from large end. 

Fig. 7. Test-bar fi rut about 1 in. from large end. 

wiped off; ill case examination reveals insufficient attack it should be 
resumed first with the neutral reagent. The strong relief is brought out 
by light buffing, and recorded by printing the etched surface on en¬ 
graver's proof paper with printer's ink. A first trial of this procedure 
proved so satisfactory and so much superior to all other methods for 
developing the macrostructure that the studies were continued with 
renewed interest. The method is simple, rapid, requires very little 
apparatibs, and the etched surfaces withstand rough handling. 

Development of Macrostructure 




We polish the specimens to 000 emery cloth, immerse while still 
warm in the 12 per cent neutral solution of cupric ammonium chloride 
until a rather heavy and somewhat flaky deposit of copper is formed^ 
transfer to a second vessel containing some of the same solution to 
which has been added about 5 or 10 per cent HCl and allow them to 
remain for from 16 to 30 min. After washing and drying, the etched 
surface is cautiously polished with crocus cloth. If the deposit of 
copper is too light, the acidified solution causes it to adhere firmly, giving 
a final brassy appearancp which is difficult to remove, especially in the 
case of alloy steels. If examination shows that the etching has not been 
carried far enough to develop the structures to the desired depth, the 
treatment is repeated as before without regrinding. The temperature 
of the etching reagents ^greatly influences the speed of their action, but 
it is difficult to go far wrong. No special difficulty was experienced in 
etching nickel and other alloy steels by this method. 

Instead of printing the etched surfaces with ink it is found very con¬ 
venient to photograph them with ah ordinary camera equipped with an 
enlarging lens and a Silverman illuminator, attached closely in front of 
the lens to give vertical illumination. Photographic contrast may be 
increased by rubbing the etched surface with a moistened portion of the 
crocus cloth, an action which deposits some of the rouge paste in the 
indentations, where it absorbs light. After allowing a few moments for 
the paste to dry, the specimen is again gently polished. Many specimens 
were 1 in. in diameter and gave excellent photographs when enlarged 
four times—in fact, the macrographs here given were originally photo¬ 
graphed at four diameters but for printing convenience are reduced to 
about 2.3X* The method of photographing etched sections at low mag¬ 
nifications described by Foley* or the similar method described by Mony- 
penny' should prove very satisfactory for specimens of this sort. 

Although the method of photographing macrostructures is considered- 
superior for some purposes to printing them directly on paper as 
described by Humfrey, the study of these structures can very profitably’ 

■CiiKM. & Met. Eng., Aug. 1. 1919, vol. 21, p. 140. 
ft Met. Eno., May 12. 1920, voL 22, p. 882. 
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be undertaken without printing of any sort. Examination 
of the etched sections with a simple hand lens, such as 
is commonly used for the examination of fractures, is 
in many respects the most satisfactory method. The 
entire process is so simple that, as Le Chatelier and 
Bogitch state in the article referred to above, it seems 
surprising that the structures revealed have not been 
studied more in the past. Etching by this method 
might very well be included among the first laboratory 
exercises accompanying a systematic study of metal¬ 
lography. 

What Does Deep Etching Reveal? 

Deep etching of steel ha.s been employed by inves¬ 
tigators for many years, but the exact nature of the 
structures developed seems still to be in some doubt. 
Stead’s and other similar reagents, which arc said to 
show phosphorus segregation, give effects which are 
practically identical with those produced by Humfrey’s 
and similar procedures. The so-called sulphur print 
also shows about the same structures. According to 
Humfrey the etching reagents dissolve most those por¬ 
tions of the metal whi^h' solidified first. From the 
results of their very calrefully Conducted experiments 
Le Chatelier and-Bogitch, on the other-hand, draw the 
conclusion that the heterogeneity is caused by oxygen 
in some state of combination—^viz,, FeO, FePO,. etc. 

A large number of the specimens which we have 
examined were obtained from the standard tensile test- 
bar and its riser which the George H. Smith Casting 


Co. is using at the present time. A sketch of this 
test-bar with riser and method of gating is shown in 
Fig. 1. The mold is made in two parts in a core box 
and is cemented and baked in the usual way. For the 
tensile test the cylindrical portion is cut off with a power 
hacksaw and machined to standard size, leaving the ends 
about I in. in diameter. This pattern»givea a solid test- 
i piece which can be machined to size with a minimum of 
effort. 

Banded and Lattice-Like Structure 


Amopg the first specimens which we etched with 
Humfrey’s procedure were three broken tensile test- 
bar stubs from a small experiment which we conducted 
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with “cela” (cerium-lanthanum alloy) as a deoxidizing 
agent for converter steel. Six test-bars of the type 
shown in Fig. 1 were cast from a small ladle of a heat 
analyzing as follows: Carbon U.22, silicon 0.45, sulphur 
0.070, phosphorus 0.063, mangane.se 0.60 per. cent. To 
two of these t)ara no “cola” was added; to the second 
pair enough was added to make about 0.10 per cent. 



FKJS. 8 TO 13 


FIk. 8. Tfot-pourod steel, mold jarred Fia> Ilot-poured steel, quietly cooled. Fig. 10. Cold-poured steel, 
during solid lfl<‘at1on. 

Fig. 11. Same as Fig. S after annealing Fig. 12. Same as Fig. 9 after annealing Fig. 13. Same as Fig. 10 after anneal 
9 hr. at 1.882 deg. F. 5 hr. at 1.832 deg. F. ing 6 hr. at 1,832 deg. F. 
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and to the third pair enough to make about 0.15 per 
cent. Although no special observation was made at 
the time, it is thought that the molten metal was very 
hot. These test-bars were all heated for four hours at 
1,650 deg. F. >900 deg. C.) and cooled slowly in the 
furnace. The tensile tests, made by two different firms 
of inspecting en^rineers^ are given in Table I. Although 
these data are not given especially for that purpose 
they show that the “cela” conferred no evident benefit. 

The broken stubs from test-bars No. 1, 3 and 5 were 
cut about 1 in. from the large end and the structures 
developed are shown in Figs. 2, 6 and 7 respectively. 
The photographs show the entire end of the bars, the 
indentations at the circumference being caused by the 
jaws of the tensile machine. 

The banded dendrites and lattice-work structures 
seen in Figs. 2 and 7 are interesting, to say the least. 
At first glance they suggest massive slip lines, perhaps 
due to the combined forces in the tensile machine, but 
no evidence supports such a suggestion. Fig. 6 (a 
section of bar No. 3) shows only the expected radial 
arrangement of the dendrites. This bar, however, 
showed the lowest reduction of area of any in the lot 
and it is possible that there is some connection between 
these facts. 

Fig. 3 shows a second section through bar No. 1, a 
short distance from that shown in Fig. 2, and Fig. 4 
is a longitudinal section through part of the same 
piece. The banded dendrites and lattice-work structure 
evidently extended throughout this cylindrical part and 
in all planes. In examining Figs. 2, 3, 6 and 7 it should 





FIG. 14. TEST COUPON POPUI.AH AMONG STEEL 
FOUNDERS 


be remembered that only a small amount of metal, per¬ 
haps i in., was removed by the lathe. Fig. 6 shows a 
portion of the riser from test-bar No. 1. Here a 
tendency tgward the banded structure is seen near the 
point at which the cylindrical part was attached (lower 
edge of figure). In the main, however, the riser shows 
the dendrites at right angles to the surface of the 
mold. The peculiar structures found in these test-bars 
may have been caused by deformation of the normal 
radial dendrites during the mushy stage. The tensile 
tests show that their quality ^as unimpaired. It may 
be worth noting in this connection that hot cracks in 


steel castings sometimes show banded dendrites similar 
to those of Fig. 2. Their appearance has been usually 
attributed to exudation of the semi-fluid metal. 

Macrostructure of Cold-Poured Metal 

W^riting of the elements of fiber, Howe* states that 
'The conditions which favor the dendritic form are 
rapid and quiet solidification.” It is well recognized by 
steel foundiymen that it is difficult to refine the struc¬ 
ture of a casting which has coarse dendrites and that 
the simplest way to avoid this difficulty is to pour 
the metal at the lowest practicable temperature. These 
thoughts prompted us to make the following experiment. 

Three test-bars of the type shown in Fig. 1 were cast 
from a small ladle of a heat of converter steel which 
analyzed as follows: Carbon 0.37 per cent, silicon 0.42 
per cent, sulphur, 0.063 per cent, phosphorus 0.056 per 
cent, manganese 0.72 per cent. The first of these three 
test-pieces was poured with the metal very hot (no 
pyrometer was used) and the board beneath.the mold 



FIG. 15. CROSS-SECTION OF TENSION 
TEST-PIECE MADE FROM COUPON 
SHOWN IN FIG. 14 


was pounded continuously during solidification with an 
air rammer. The second was also poured with hot 
metal, but allowed to solidify quietly. Pouring of the 
third was postponed until the metal in the ladle was 
as cold as possible and still flow into the mold, too 
cold for practical work with small castings. Sections 
of these three cylindrical bars were cut at about I in. 
from the end before they were annealed and their 
macrostructures are shown in Figs. 8, 9 and 10. Fig. 
8 shows the specimen which was cast with hot metal 
and vibrated during solidification. Fig. 9 the one which 
was cast hot and allowed to solidify quietly and Fig. 10 
the one which was poured with very cold metal. 

The main portions of these bars were then annealed 
by heating to 1,832. deg. F. (1,000 deg. C.), holding 
for five hours and cooling slowly in the furnace. Sec¬ 
tions were again cut about i in. from the previous ones 
and their structures are shown in Figs. 11, 12 and 18. 
Fig. 11 shows the annealed structure of a section close 
to the unannealed section in Fig. 8. In like manner 
Fig. 12 goes with Fig. 9 and Fig. 18 with Fig. 10. 

The zones of dendrites located about half way between 
the center and periphery in Figs. 8, 9, 11 and 12 con¬ 
tinue into the riser in a similar manner. Jarring of 
the metal during solidification seemed to produce no 
effect, although the small size of the casting and prob¬ 
able rapid solidification may be responsible. Althoui^ the 

•“The Metallosraphy of Steel and Cast Iron,*' p. 65t. 
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FIOS. 16 TO 19 

PIb. 16. Typical macrostcuo- KIr. 17. Typical macroatruc- FIr. IR. Tsolated accumalatlon FIr. 19. Sortlon of amall 
turo of hot-poured stool. tiiro of eold-poured steel. of dendrites. casting. 


annealing treatment was much more vigorous than 
would ordinarily be used in a steel foundry, diffusion 
was quite imperfect. The smaller branches of the 
dendrites disappeared, and the grain size, if it may be 
so called, in the non-dendritic areas seems to have 
enlarged somewhat. Although the photographs do not 
show it very well, the grain or crystal boundary lines 
in the annealed specimens are indefinite and show that 
diffusion was in progress. The comparative effect of 
hot and cold pouring is shown very clearly. The gas 
cavities shown in Fig. 10 are such as usually occur 
when steel is cast at too low a temperature. Close to 
these gas cavities there are small areas which seem to 
consist of very small dendrites. Just what causes them 
might develop into an interesting question. The test- 
bar corresponding to Fig. 12 gave the following tensile 
test: Yield point 48,500 lb., tensile strength 84,750 lb., 
elongation in 2 in. 22.5 per cent, reduction of area 30.8 
per cent. 

Strength as Affected by Shape of Coupon 

A number of tests were conducted with different 
heats to find out if the casting temperature would affect 
the tensile strength. The standard test coupon, shown 
in Fig. 1, was used, but the results thus far are incon¬ 
clusive. It seems probable that our failure to find the 
expected difference in every case may be due in large 
part to the shape of the bar as cast. With this cylin¬ 
drical shape, cast hot, there is frequently an area in 
the center with a network or *'delta*’ structure, and 
that is really the portion which is tested. Moreover, 
with a normal radial arrangement of dendrites reach¬ 
ing uniformly to the center, the machined test-bar 
would have a ^'balanced’’ stren^h on all sides. Previous 
experience with many different types of tensile teat 
coupons has indicated that this matter of ^'balanced 
strength" is very important. 

Fig. 14 shows a type of test-piece or coupon which 
has been used extensively by steel foundries. Several 
slices suitable for machining into tensile-test bars may 
be cut from each piece. Fig. 15 shows the macro¬ 
structure of a cross-section of a tensile-test stub made 
from the first cut of such a coupon, cast with hot 
metal. An examination of this figure shows very clearly 
the side at which it was attached to the main portion. 
Test-bars which show this arrangement of dendrites, 
when placed under tension, frequently develop incipient 
cracks along one side before breaking. Such test-bar 
stubs may be etched with copper reagents without fur¬ 
ther polishing and there seems to be a definite relation 
between the incipient cracks and a coarse macrostruc¬ 


ture. As a rule, the second cut from this style of test 
coupon gives a poorer tensile test than the first cut. 

In the study of the effect of casting temperature, 
many sections of the cylindrical bars and V-shaped 
risers, cast with hot and cold metal analyzing about 0.26 
per cent carbon and 0.70 per cent manganese were 
examined. Although exact temperature readings were 
not taken and the structures varied somewhat, Figs. 
16 and 17 show typical hot and cold structures of 0.26 
per cent carbon steel. These figures were derived from 
the risers and are from the same heat. Fig. 18 shows 
a small dendritic area entirely surrounded by non- 
dendritic. Thhi particular area was located near the 
top of a riser. Fig. 19 is a section through the end of 
a small casting. Both of these figures show again 
that the growth of dendrites does not always start at 
the surface of the mold. 

A study of sections of variously shaped castings shows 
that if the flowing metal passes through a long channel 
it is sufficiently cooled by contact with the mold surface 
to greatly reduce the likelihood of a dendritic structure. 



FIG. 20. FIG. 21. 

Long 1>ar cast vertically, Ingota for chemical analyals. 

with gate, runner and liaer. 
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A T-shaped cross-section may have dendrites in two 
branches, but none in the third. If the movement or 
flow of molten metal continues until the temperature 
approaches the mushy stage, nuclei for crystal growth 
seem to appear i:hroughout the entire mass, and both 
space and time for dendritic growth are lacking. If, 
however, this flq^ is continued until the temperature 
drops still further, there seems to be a tendency toward, 
what may be called a variety of segregation. This 
condition is illustrated in Fig. 22. This figure repre¬ 
sents a cross-section near the top of a long small 
casting poured with rather cold metal. A sketch of 
the pattern with method of gating is shown in Fig. 20. 
In pouring this casting the first metal to enter passed 
down 18 in. through the runner, then up 18 in. to 
the top. The small dark rounded areas of Fig. 22 are 
gas cavities similar in nature and cause to those seen 
in Fig. 10. The concentric arrangement of those 
constituents which are least attacked by the reagents 
seems to have been due to the flow continuing into the 
early part of the mushy stage. 

The effect of movement of the molten metal as its 
temperature approaches the solidus upon the nature of 
the crystalline growth is well illustrated in F'ig. 23. 
This figure is part of a section of a feeder about 2 in. 
in diameter. At the outside (top of figure) the normal 
radial dendrites are found; then there is an irregular 
zone of what, for a lack of a better name, may be 
called network structure; then a second zone of irregular 
dendrites, and in the center (bottom of hgure) an area 
which seems to show segregation. 

Figs. 24 and 25 are partial sections of chemical-test 
ingots which were cast in split iron molds. A sketch 
of one of these ingots i.s shown in Fig. 21. The walls 
of the small iron molds in which these are cast are 
about S in. thick, and the metal solidifies very quickly. 
The ingot from which Fig. 24 was derived was cast 
with hot metal (carbon 0.20 per cent). The very small, 
ncedle-likc dendrites should be compared with those in 
Fig. 16, which shows hot poured steel of similar com¬ 
position but cast in a dry sand mold. The ingot reii- 
resented by Fig. 25 was cast with 0.36 per cent carbon 
steel, temperature of casting unknown. The small grain 
size here should be compared with that seen in Fig. 17. 
The carbon content was different, and that may be 
partly responsible for the great difference in size of 
grains. The light areas at the bottom of both Figs. 
24 and 25 were in the centers of the ingots. These 


areas, like the one at the lower edge of Fig. 23, show 
what may be considered segregation,, although the prac¬ 
tical foundryman would attribute them to shrinkage. 
It is difficult to understand how there could have been 
sufficient time for segregation strictly as understood 
to take place in the chilled ingots. 

Many Unknown Causes of Structure 

Many of the factors which influence the formation 
of dendrites are unknown. Two of the most important 
may be mentioned here as being well established by 
the data and also as being in line with theoretical' 
considerations on this matter. The first is the relative 



Fiff. 23. Variable macroatnif- 
ture In 2>ln. feeder. 


temperature of different parts of the molten mass dur¬ 
ing the -solidification period, or, in other words, the 
thermal gradient. Dendrites grow from nuclei formed 
at or below the solidification point toward the hotter 
regions,^as from the surface toward the center. IjOchI 
heating or cooling conditions, such as the flow of metal 
through certain parts of the ingot, or the presence of 
a cavity, may cause a change in the direction of the 



Fi|?. 22. Sein'osatlon In end of 
Ions castlncr. 


Fig. 24. Hot steel cast In Iron 
mold. 


Fig. 26. Cold steel cast In 
iron mold. 
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dendrites. Again, if the metal when poured is near the 
solidification point, the conditions for dendritic growth 
may be lacking and the metal will solidify around nuclei 
well distributed throughout the mass, giving rise to the 
network structure. Second, selective freezing no doubt 
has a very important effect upon the macrostructure. 
This would account for the influence of phosphorus or 
of oxygen, if the theory of Le Chatelier and Bogitch 
be correct. But other elements besideg these two have 
an influence upon selective freezing. 

Our firm makes a very low-carbon cast steel which is 
used extensively for dynamo and motor frames because 
of its high magnetic permeability. This steel runs 
about 0.07 per cent carbon, 0.06 per cent silicon and 
0.06 per cent manganese. Although cast at a very high 
temperature, an examination of a number of specimens 
shows that dendrites are of rare occurrence. The phos¬ 
phorus content of this steel is as high as that of the 
higher carbon steel and there is every reason to believe 
that the oxygen content is at least as high. The 
absence of a well-developed macrostructure in this steel 
and its presence in the higher carbon steel cannot be 
accounted for by the theory that these two elements are 
the only controlling factors. Carbon, manganese and 
silicon may be considered to play an important part. 
So, too, alloy steels such as nickel and chromium show 
a highly dendritic structure. 

Conclusion 

In concluding this brief discussion of some miscel¬ 
laneous studies of cast steel macrostructure, our pre¬ 
vious statement may be repeated: The steel foundry 
offers exceptional opportunities and a fertile field to the 
research metallurgist. Most of the literature of the 
science of metallography, textbooks included, deals with 
forged or worked metal, and the technologist is still 
without accurate data on some very elementary mat¬ 
ters. It is evident that a proper understanding of the 
crystalline structure of cast steel should begin with a 
study of its macrostructure. 

Milwaukee. WIs. 


Dyestuffs Trade in Japan 

The following item appeared in the Japan Chronicle 
for June 4, 1920: 

An official of the Mitsui Co. is quoted as stating that 
in^apan a small quantity of natural indigo was pro¬ 
duced in Chugoku, Shikoku and ®. 

before the war, but the domestic demand for indigo 
wa.s largely met by importe of the German indigotin. 
On the outbreak of the war the direct importation of 
German dyestuffs ceased, and P/ice? rose in 
quericc, offering an opportunity for the establishment 
of dyestuff companies in Japan. The termination of 
hostilities, however, brought about a fall in price, and 
it is now considered that in view of the fact that 
■Tapanese dyes are inferior to foreign products in 
quality it is advisable to import the goods rather than 
to manufacture them at home.^ Even though Japan 
could produce dyestuffs equal in quality to those of 
foreign countries, it is unable to manufacture them 
at the same low cost. .^.,. 11 . 

Japan is able to manufacture black and methyl violet 
of good quality, and these manufactures not only 
supply the domestic demands but are exported to 
China in large quantities. Other kinds of dyes are, 
for the most part, imported from America, England, 
and Switzerland. The Miike factory of the Mitsui 
Co. is producing alizarine dyes. 

The imports of dyestuffs into Japan for last year 
were valued at 16.000,000 yen (J7,477,690 at normal 
exchange), while in pre-war days the imports were 
about 6,000,000 yen (12,492,600) worth of artifleial in¬ 
digo and about 5,000,000 yen (|2,492,600) worth of 


other kinds of dyestuffs. As the price was lower be¬ 
fore the war, the quantity of imports was larger in 
pre-war years than last year. Before 1914, Germany 
and Switzerland were practically the only countries 
that produced artifleial indigo, and most of the natural 
indigo w'as supplied by India and Java. The short¬ 
age during the war was very great, owijig to the sus¬ 
pension of imports, and Japan was compelled to be 
economical witn what it had left. 

When the highest price was ruling, 200 yen ($99.70) 

■ per kin (1..T2 lb.) was a common price. At present the 
market has fallen to 16 or 10 yen ($7.48-$7.98) per 
kin. This decline in price is partly due to the economic 
depression now prevailing. Up to the end of Febru¬ 
ary last the market price of 24 to 26 yen ($11.96 to 
$12.4^ per kin had been maintained. “Direct” black 
had been quoted at 8.40 yen ($4.19) per kin up to the 
end of February, but the price has fallen to 7 yen 
($3.49). It is even said that in some cases it is sold ns 
low as 6 yen ($2.49). At present tnere is no busi¬ 
ness. and although a good price will have to be paid 
by the buyer, there is practically no price that can be 
demanded by the seller. In short, the price has fallen 
by 20 per cent, being influenced by the present eco¬ 
nomic depression. The official of the Japanese Arm 
(luoted believes that the market price of dyestuffs will 
ri.se in the future, however. 


Decline in the Production of Graphite 

A heavy decline in the production of graphite in the 
United States in 1919 is shown by preliminary estimates 
just made public by the United States Geological 
Survey. 

The shipments of domestic graphite amounted to ap¬ 
proximately 7,717 short tons, valued at $743,000, a de¬ 
crease of aboub 41 per cent in quantity and 61 per cent 
in value from the flgures for 1918. This decrease is 
apparently due to several well-known causes. After the 
War Industries Board, on Aug. 10, 1918, ordered the 
use of at least 25 per cent of American graphite in 
crucible mixtures to be sold during the year 1919, the 
purchases of domestic and Canadian graphite were 
heavy, reaching 500 tons or more a month during Au¬ 
gust, September and October, 1918. After the armistice 
was signed, however, on Nov. 11, 1918, an abrupt 
decline in shipments began, which was accelerated by 
the order of the War Trade Board of Jan. 16, 1919, 
removing all restrictions on purchases of graphite. This 
order naturally weakened the market, for customers 
were then already burdened by accumulated atodcs. The 
cost of manual lalwr in the United States increased 
enormou.sly in 1918 and 1919, but as the demand for 
graphite was weak and as the market was thrown open 
to foreign competition the producers were unable to 
raise their prices proportionately. Although marine 
freight rate.s had been increased, the producers of crys- 
tallino graphite in Ceylon and of flake graphite in Mada¬ 
gascar, by reason of cheap native labor and unusual 
conditions of foreign exchange, were able to market 
their product at prices that forced the smaller American 
producers to susjiend production, so that at the close of 
the year 1919 only the stronge.st and beat organized com¬ 
panies were able to continue operations. 


i»oMr-;rif fsuAViUTi: .soF.i) IN I9i5 loii 
O’fMirf Toiih) 


Vi'iir 


915 

916 

917 . 
918. 
919.. 


- - \iiiiirii1iouH 

' * 'r\ 



Oiiiiii- 


Ouiiii- 


Qiinn- 

fity 

Viiliip 

lify 

\ iiliii- 

fity 

1,181 

$12,358 

3,537 

$417,273 

4.718 

2.622 

20.723 

5,466 

914.748 

8,088 

8.301 

73.481 

5,292 

1.094.398 

13,593 

6.560 

69.455 

6.431 

1,454.799 

12,991 

4.000 

47,000 

3.717 

696.000 

7,717 


Till al 


Diirinis 1919 Ifir Xi*w York priron for tin* liosi grafii-i oi i ryion mmp 
arigcfl fnmi 131 1^1 ri*fjti a pound, nuiiirsfic flako liroiijint from 

rnla and dual from I to 3 pi-nth. 


Valuo 

$429,631 

935,471 

1.167.879 

1.524.254 

743,000 

rtsYoi 
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Studies in Evaporator Design*—III 


The Effect Af Hydrostatic Head on Heat Transmission in Vertical Tube Evaporators — Method of 
Manipulation and Accuracy of Results — Maximum Heating 
• One-Third Tube Depthf 


By W. L. badger AND P. W. SHEPARD 


T his paper reports a series of determinsfcions of 
heat transmission in an experimental vertical 
tube evaporator, to show the effect of hydrostatic 
head (and incidentally the effect of the shape of the 
bottom of the evaporator) on this constant. This in¬ 
vestigation was undertaken in the evaporator experi¬ 
ment station of the University of Michigan as a part 
of the general program of the study and correlation of 
all the factors and variables affecting heat transmission 
in evaporators. It was felt that since our general prob¬ 
lem involved a quantitative study of evaporators on a 
larger scale, over wider ranges and with a different 
disposal of heating surface than any investigator has 
hitherto attempted as a research proposition, it would 
be well to risk the possible repetition of some of the 
work already done. 

Prior liiTERATURE 

Claassen very early pointed out the fact that increas¬ 
ing the hydrostatic head on a surface must result in a 
decrease in heat transmission. He carried out some 
experiments' in a small experimental evaporator which 
has been described in a previous paper.* His experi¬ 
ments on this subject are only four in number and the 
actual hydrostatic head is not recorded. The experi¬ 
ments with '*high” hydrostatic heads show a heat trans¬ 
mission about 5 per cent lower than those with “low” 
hydrostatic heads. 

Hausbrand* omits entirely the discussion of this 
point with reference to heat transmission. 

Kerr' has studied this point and has given several 
curves showing the effect of hydrostatic head on heat 
transmission. He shows that the maximum heat trans¬ 
mission occurs when the tubes are about one-third sub¬ 
merged, that the decrease in heat transmission at higher 
levels than this approximately follows a straight line 
and that this decrease is greater than the decrease 
calculated from the increased pressure. In other places 
in the literature” are found the statements that vertical 
tube evaporators give the maximum heat transmission 
when the tubes are about one-third submerged. 

Apparatus 

The experiments here described were run in the ver¬ 
tical tube evaporator at the evaporator experiment sta¬ 
tion of the University of Michigan. This apparatus 
has been previously described*. The steam basket em¬ 
ployed in these runs contains twenty-four 2-in. 13-gage 


*Rca(l before the American Institute of Chemical Engineers, 
June 27. 1920. 

tFor Parts I and II see Chbm. A Met. Eng., vol. 23. Nos. 6 and 
7. Aug. 11 and 18. 1920, pp. 287 and 281. 

Ver. Zuckerind., voL 62. p. 373. 

■See Chbm. A Met. Eng., vol. 28, No. 5. Aug. 11, 1920, p. 287- 
■Verdampfen Kondensleren und Kuhlen, 6th Ed., 1918. 

«BulL 149. I.4U Agrl. Bxper. Sta. 

■Webre, /. Jiuf. Eng. Chm„ vol. 10. p. 191; Rousseau, Trana., 
A.I.M.B., vol. 38, p. 109. 

*(?HEM. A Mbt. Eng., vol. 23. No. 4, July 28. 1920, p. 169. 


charcoal iron tubes, 30 in. long. These experiments are 
divided into three series corresponding to different ar¬ 
rangements of the evaporator. In series A the body 
of the evaporator from bottom flange to top flange was 
8 ft. high and the evaporator was equipped with a 
round bottom. In series B an intermediate section was 
added so that the body of the evaporator was 12 ft. 
high, but otherwise the same as in series A. Series C 
was also run with the body 12 ft. high, but a 60 deg. 
cone bottom was substituted for the round bottom of 
the previous teats. 

Method of Manipulation and Accuracy of Results 

These have been discussed in a previous paper and 
this discussion need not be repeated here. 

Residts, The results are given in Tables I, II and III 
and in Fig. 1. At levels above 24 in., all the results at 
a point were averaged. At levels below 24 in., the 
results when the round bottom was used are averaged 
.separately from the results with the cone bottom. In 
all runs the liquor level averaged less than i in. from 
the desired point. Consequently all the individual re¬ 
sults obtain^ at each level should be in a single ver¬ 
tical line. They are spread sideways a little to make it 
possible to distinguish individual determinations. There 
are several interesting features in this curve. 

It will be noted that with the round bottom the maxi¬ 
mum heat transmission occurs at exactly one-third sub¬ 
mergence. . This confirms the results of other investi¬ 
gators. It will also be noticed that at levels higher 
than the top tube sheet, heat transmission decreases 
with increase in level along a straight line; but this 
relation does not hold between the top tube sheet and 
the maximum. 

The point of greatest significance is the difference in 
the shape of these curves, due to the shape of the bot¬ 
tom of the evaporator. The explanation for this dif¬ 
ference is fairly obvious. As will be shown later, 
although these curves show the change in heat trans¬ 
mission as the liquor level is varied, this change is 
really due largely to changes in circulation and only to 
a small extent to changes in hydrostatic head. The 
round bottom contains a comparatively small amount of 
liquid in proportion to the amount above the bottom 
tube sheet and therefore circulation of the entire mass 
is very vigorous. The cone bottom contains a large 
mass of liquid which absorbs energy of circulation in 
eddy currents. With low liquor levels the proportion 
of liquid in the cone to liquid above the bottom tube 
sheet is large and therefore the effect of the cone is 
marked. As the liquor level rises the proportion of 
liquid in the cone becomes less, so that at levels approxi¬ 
mately at the top tube sheet it has no effect on the 
general circulation. 

The bearing of this relation on the design of evapo- 
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TABLE I. 

DATA OF INDIVIDL AL RUNS 








Level, In. 


Absolute 

Corree. 

Body 










above 


body 

• body 

temp. 

Alieolutc 

Cnrri's. 

(Nui- 


.\ppiirent 

Apparent 


Seried 

Run No. 

bottom 

Time 

prcBBure 

temper- 

from 

steam 

steam 

densate 

Con- 

teiiiiMTa- 

K 

U 



tube 


/ 9 

uture. 

therniom- 

pressure 

temp ff 

tempera- 

densate 

ture 





sheet 




oter 



lure 


drop 8 






Min. 

mm.llg 

Dog. C. 

Deg. r. 

iiiiii.llg 

Di g C. 

Deg. C. 

lb. 

• 

• 


A 

50 

3 

50.33 

285 4 

74 69 

73.88 

769 1 

100 33 

93 47 

309 0 

25 64 

873 

178 

A 

47 

6 

36.42 

286 2 

74 74 

73.46 

762 0 

■r- rMii 

96 14 

695 0 

25 33 

2732 

560 

A 

48 

6 

40 75 

281 6 

74.38 

73.36 

761 9 

100 07 

96 64 

808 0 

25 69 • 

2796 

573 

A 

49 

6 

37 80 

283 5 

74.54 

72.46 

767 2 

100 26 

96 57 

716 0 

25 72 

2668 

547 

A 

44 

9 

40 08 

278 6 

74.12 

72 74 

• 758 3 

99 94 

9fi 35 

835 5 

25 82 

2925 

599 

A 

45 

9 

35 75 

280»1 

74.26 

73 28 

764 6 


96 73 

708 0 

25 91 

2768 

567 

A 

46 

9 

40.50 

283 0 

74.32 

73 38 

760 2 

Mltltlill 

06 77 

782 0 

25 69 

2722 

558 

A 

40 

12 

39 75 

270 4 

73.42 

72 84 

761 5 

too 06 

94 80 

776 0 

26 64 

2664 

546 

A 

41 

12 

36 50 

280 7 

74 30 

73 95 

759 3 

99 97 

93 99 

711 5 

25 67 

2763 

566 

A 

42 

12 

38 75 

280.4 

74 27 

72 95 

762 3 

100 08 

95 91 

764 0 

25 81 

2833 

580 

A 

45 

12 

36 13 

280 3 

74 26 

73 55 

767 9 

too 28 

96 49 

707 5 

26 02 

2724 

558 

A 

36 

18 

48 25 

282 0 

74 40 

74.07 

704 8 

• 100 18 

94 47 

807 5 

25 78 

2361 

484 

A 

37 

18 

41 42 

282 1 

74 41 

73.85 

762 1 

100 II 

93 73 

703 0 


2405 

493 

A 

38 

18 

47 42 

286 1 

74 89 

74 07 

759 4 

99 98 

94 35 

790 0 

25 09 

2414 

495 

A 

39 

18 

44 75 

277 1 

74.00 

73 47 

760 3 

too 01 

93 14 

796 0 

26 01 

2494 

511 

A 

32 

24 

51 50 

283 4 

74.53 

74.00 

761 1 


93 30 

789 0 

25 51 

2192 

449 

A 

33 

24 

50 75 

28S 1 

74 65 

74 91 

760 3 

Tiiiliil 

92 41 

768 5 

25 36 

2179 

446 

A 

34 

24 

49 83 

285 7 

74 70 

75.00 

760 5 

100 02 

93 73 

737 5 

25 32 

2129 

436 

A 

35 

24 

45 75 

285 8 

74 71 

74 79 

758 8 

99 96 

94 36 

693 5 

25 25 

2179 

446 

C 

2B 

24 

31.75 

282 7 

74 47 

74 99 

762 4 


88 94 

474 0 

25 62 

2141 

439 

c; 

5B 

24 

30 83 

282 6 

74 47 

74 92 

760 9 


88 63 

467 5 

25 56 

2180 

446 

\ 

21 

30 

52 25 

283 0 

74 48 


765 5 

100.20 

14 60 

715 0 

25 72 

1935 

396 

A 

22 

30 


279 4 

74.18 

74 30 

765 2 

100 19 

93 10 

692 5 

26 02 

1941 

398 

A 

23 

30 

48 75 

288 6 

74 94 

75.10 

765 2 


94 10 

679 5 

25 25 

2008 

412 

A 

24 

30 

57 33 

287 6 

74 85 

75.00 

765 0 

HdSlI 

94 50 

776 0 

25 36 

1942 

398 

A 

26 

30 

58 82 

283 0 

74 54 

74.60 

765 3 

■ESil 

93 90 

834 5 

25 66 

2012 

412 

A 

27 

30 

61 33 

285 9 

74.72 

74 70 

761 8 

100 07 

92 90 

860 0 

25 35 

2016 

413 

B 

59 

30 

48 82 

291 7 

75 22 

74.60 

770 0 

100 37 

93 94 

705 0 

25 15 

2109 

432 

R 

60 

30 

60.83 

294 1 

75 47 

74 93 

770 5 


94 58 

878 5 

24 97 

2104 

431 

R 

61 

30 

51 50 

288 6 

74.94 

74 78 

765 6 

100 21 

94 33 

749 5 

25 24 

2098 

430 

R 

62 ■ 

30 

51. 17 

287 3 

74.86 

74.66 

764 1 

100 13 

94 17 

723 5 

25 29 

2034 

416 

C 

101 

30 

50 75 

279.4 

74 19 

74.43 

759 6 

99 99 

95 29 

762 4 

25 80 

2114 

433 

C 

102 

30 

46.25 

276.6 

73.96 

73.73 

754.5 

99 79 

95 46 

680 5 

25 83 

2067 

423 

C 

8A 

30 

37 00 

285 5 

74 82 

74 76 

759.6 

99 98 

89 61 

558 5 

25 16 

2201 

451 

C 

IR 

30 

33.92 

282 6 

74 46 

74 97 

762 0 

100 07 

87 03 

498 5 

25 61 

2115 

433 

A 

29 

48 

57.42 

288 6 

74 94 

74 55 

761 0 

100 03 

92 60 

678 0 

25 10 

1720 

352 

A 

30 

48 

61.42 

276 3 

73.93 

73 13 

765 5 

100 20 

92 55 

796.5 

26 27 

1802 

369 

A 

31 

48 

54 08 

277 2 

74 01 

73 81 

758 5 

99 94 

91 45 

631 5 

25 93 

1620 

332 

R 

51 

48 

60 41 

286 4 

74 78 

74 71 

761.1 

100 04 

95 13 

781 5 

25 26 

1858 

380 

n 

52 

48 

55 67 

280 6 

74 29 

75 75 

762 7 

100 10 

95 24 

671 0 

25 81 

1696 

347 

R 

55 

48 

50 53 

280.2 

74 26 

74 17 

762 1 

too 08 

94 58 

629 5 

25 82 

1758 

360 

R 

58 

48 

50 08 

275 6 

73 84 

72.19 

761 3 


93 65 

672 0 

26 21 

1905 

390 

C 

5R 

48 

42 72 

281 1 

74 36 

75 78 

763 1 


• 94 56 

538 0 

25 75 

1778 

364 

C 

6R 

48 

41 83 

281 0 

74 35 

75 69 

762 8 

100 10 

94 89 

530 0 

25 75 

1787 

366 

B 

53 

60 

65 75 

277 9 

74 04 

75 42 

763 8 

100 14 

95 35 

695 0 

26 07 

1473 

302 

B 

54 

60 

70 42 

28'. 2 

74 68 

75.15 

767 8 

100 29 

94 84 

707 0 

25 61 

1425 

292 

C 

7B 

60 

43 50 

295 8 

75.55 

76 28 

764 2 

100 15 

94 36 

437 0 

24 60 

I486 

304 

C 

811 

60 

44 67 

294 8 

75.47 

76 92 

763 7 

100 13 

85 08 

456 0 

24 56 

1539 

315 

R 

56 

72 

65 75 

278.9 

74 15 

72 78 

764 3 

100 16 

93 74 

617 5 

26 01 

1314 

269 

B 

63 

72 

52 00 

286 3 

74 77 

74 85 

767.7 

100 28 

93 05 

430 0 

25 51 

1182 

240 

B 

64 

84 

71 33 

279.6 

74 21 

75.12 

767 3 

100 27 

94 48 

525 0 

26 06 

1030 

211 

B 

65 

84 

68 08 

283 4 

74 53 

75 96 

766 2 

100 23 

93 03 

490 5 

25 70 

1022 

209 

C 

22A 

3 

43.75 

288 5 

74.96 

73 82 

764 9 

too 18 

94 56 

115 5 

25 22 

385 

79 

C 

23A 

3 

41 00 

288.4 

74.95 

72 30 

761 0 

100 04 

93 64 

no 0 

75 09 

390 

80 

C 

lOB 

6 

52.00 

285.6 

74 72 

75 06 

761.0 

100 04 

91 24 

297 5 

25 32 

828 

170 

C 

I2B 

6 

52 67 

287.4 

74 87 

75 68 

764 9 

100 18 

94 64 

302 0 

25 31 

824 

167 

C 

I3B 

6 

42.33 

293.6 

75 37 

75 48 

759.2 

99 97 

94 80 

258 5 

24 60 

902 

185 

C 

107 

9 


289 5 

75 04 

74.47 

760 1 

100 00 

94 43 

385 0 

24 96 

1369 


C 

108 

9 

42.33 

281.9 

74 31 

73 41 

756 4 

99 87 

94 35 

450 5 

25 56 

1514 

310 

c 

9R 

12 

40 82 

277 5 

74 03 

73 85 

763 3 

100 12 

95 36 

632 5 

26 09 

2156 

441 

c 

9A 

12 

32.00 

286 8 

74.57 

74.09 

764 1 

100 15 

86 37 

306 5 

25 58 

2261 

463 

c 

12A 

12 

30.75 

295 9 

75.56 

74 04 

767.5 

100 27 

95 66 

451 5 

24 71 

2151 

441 

c 

13A 

12 

51.75 

299.1 

75.82 

73.84 

763 0 

100 II 

95 34 

742 0 

24 29 

2144 

439 

c 

14A 

12 

40 58 

274.6 

73 78 

72.48 

764 3 

100 16 

95 55 

676 0 

26 38 

2292 

470 

c 

ISA 

12 

50.33 

283.3 

74.57 

73.98 

762.8 

100 10 

95 72 

808 0 

25.53 

2281 

468 

c 

lOA 

18 

32.25 

284.0 

74 58 

74.82 

765.8 

100 21 

86 19 

506 5 

25 63 

2263 

464 

c 

llA 

18 

33.83 

280.8 

74.31 

74.91 

760.3 

100 01 

87 20 

520 0 

25 70 

2230 

457 

Average... 




283.9 

74.57 


763.3 

100.11 



25.54 




AVEHAGKS BY GROUPS 


SeriM 

Level 

K 

U 

Series 

J.4*vel 

K 

V 

A 

3 

873 

178 

R-C 

60 

I4BI 

303 

A 

6 

2732 

560 

R 

72 

1248 

254 

A 

9 

2805 

575 

R 

84 

1026 

210 

A 

12 

2746 

562 

V 

3 

388 

80 

A 

18 

2418 

496 

t: 

6 

851 

174 

A-C 

24 

2167 

444 

C 

9 

1442 

295 

A-B-C 

30 

2050 

420 

C 

12 

2214 

480 

A-B-C 

48 

1769 

362 

C 

18 

2246 

460 


TABLE II. HYDROSTATIC HEAD CORRECTION FOR LEVELS BEI.OW Tf H* TI BE SHEET 


AvwBiie apparcut temperature drop for all BP.riwi - 2L54 

Avcrase body prewure for all Bcrics(p«) 28^.9. 
CorrcapondinKtempormturo (f^) *- 745.7 
Average eteam temperature for all eericB -- 100.11. 


Series 

A 

A 

A 

A 

A 

A -f c: 

f 

(' 


(• 

Level, in. above bottom tube ahttet. 

3 

6 

9 

12 

18 

24 

6 

9 

12 

18 

Heating eurfoee above liquor level, //a . 

3.540 

3.161 

2.779 

2.401 

1 643 

0.882 

3. 161 

2 779 

2 401 

1.643 

Heating eurface below liquor level, Hf, . 

0.533 

0.192 

1.294 

1.672 

2.430 

3.191 

0 912 

1 294 

1.672 

2 430 

Hydroetatio head on bottom tube sheet, Vh . 

5.5 

10.9 

16.4 

21.8 

33 8 

43.6 

10.9 

16 4 

21.8 

32 8 

Total pnaeure on bottom, pg. 

. 289.4 

294.8 

300.3 

305.8 

316 7 

327.6 

294 8 

300 3 

305.8 

316 7 

Temperatim at bottom, fg. 

75.03 

75.49 

75.94 

76.37 

77 22 

78.05 

75 49 

75.94 

76.37 

77 22 

Temperature drop at bottom, 9i . 

25.09 

24.62 

24.17 

23.74 

22.89 

22.06 

24.62 

24 17 

23.74 

24 20 

Mean weighted temperature differenee, 9|,|jk ... 

25.51 

25.43 

25.32 

25.16 

24 74 

24.12 

25 43 

25 32 

25 16 

24 74 

Apparent it. 

873 

2732 

2803 

2746 

2418 

2167 

851 

1442 

2214 

2246 


875 

2741 

2830 

2787 

2495 

2293 

854 

1453 

2247 

2317 
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Vci. 28 . No. 9 


rators is obvious. A hopper bottom is used on a ver¬ 
tical tube evaporator when the formation of crystals or 
precipitates is expected. But under these circum¬ 
stances it is comparatively rare that a vertical tube 
evaporator would be operated at low liquor levels be¬ 
cause of the diftifirer of building up deposits on the 
heating surface. When an evaporator is run as salting 
evaporators usually are, with the liquor level at the top 
tube sheet, the effect of the cone bottom disappears.* 
On the other hand, in evaporators for liquids which 
can be boiled at low liquor levels it is of importance to 
eep the volume of liquid below the bottom tube sheet 
as small as possible. r 


Calculations 


To determine how much of the effect shown by these 
curves is actually caused by hydrostatic head, points 
were read off the curves as plotted and recalculated to 
actual conductivities as follows: 

« Uimperature of hrating Htram (ralrulnti il from pressun-). 
vaSuuln)?"**"'**"® from thi- 

» tomperature of the boiling liquid at the bottom lube bheet. 

V ■ temparature of the boiling liquid at the top tube nboet. 
difflaince)” "" ^‘‘niporuture cliiTereneu at the Hiirfacc (uppanMit teiiipernture 

hydrostatic head ^***^*^*^“*^ ilifTercnre at the bottom liibi! sheet, eorreeted for 

hydroetaiic I®*epcratiire dilTerence at the top tube slieei, rorructtal for 

“ mean weighted temperaturn differeiire, eorreeted for bydroBtatie bead. 
P§ “ absolute pressure in the vapor in mm. mercury. 

Pk - head of liquid on the bottom tube sheet, mm. raenrury. 

P ft ■■ head of liquid on the top tube shoot, mm. inerourV. 

Pb - Pt + Pft - total pressuro at the bottom tube sheet in mm. mercury. 
^ - Pt + p ft - total pressure at the top tube shoot, mm. mercury. 

//a *■ heating surface above liciuor level, sq.m. 

/fft •* heating surface below liquor level, s<i.m. 

•P '*«rivation of the values in 

heads below the tube sheet, 
the following computation is given: 


Pi ^ Pp ’ 283.9. 

■ Pft ■ Ps + Pft =■ 283.9 I- 43 6 = 327 6. 
ft - 74.57. 

fb - 78.05. 

100.11 - 74.57 - 25 54 deg. 

^ fp — fb - 100.11 —78.05 =• 22.06 deg. 

^ (22.06 X 3.191) 4 - (25.54 X 0 882) . 

//a Hb 4.07'3 24.12 deg 


1 hen the correc ted A' -- (appunmt K) - ^ 2167= 2293 . 

For levels above the top tube sheet the calculation 
diflrers. The corrected temperature at the top tube 
sheet must be computed, and the arithmetical mean be¬ 
tween this and the corrected temperature drop at the 
bottom tube sheet becomes the new mean (Om*) from 
which the corrected K is calculated. The following 
calculation is for a level 72 in. above the bottom tube 
sheet: 


Pt ^ Pp -t- 283 9 ♦ 76 5 360 4. 

Pft - Pb H = 283 9 f- 131 I 415 0 
From stoMiii tubli>M 
ft - 80.38. 
fb - 83 91. 

^ = f, - n. 100 11 80 38 19 7 3 

fp -fb -- 100 II -83 91 - 16 20. 


<\irrccteil K = — (npiMiniit A) = ^ 

^ In taking 6mft as the arithmetical mean the assump¬ 
tion has been made, to simplify calculation, that the 
boiling point of water is a linear function of the hydro¬ 


TAIUiE III. HYDROSTATIC HEAD CORRECTIONS FOR LEVELS 
ABOVE TOP TUBE SHEET. 

AviTHgp apiianuit tampiTature drop for all series (fti) = 25.54 
Average boily pressiuru for all series (p,) = 283 9 
(Corresponding temperature ((k,) = 74.57 
Average steam teiiiiieruturc fur all series (tg) — 100 


II 


SlTIPH 

A+ B 

A + B 

B 

B 

B 

Levol, in. above buituin tube Hlieet . 

30 

48 

60 

72 

84 

ilyclroHtaiic heafl on top tube sheet, 
»«»». P^h .. - 

0 0 

32 8 

54.6 

76.5 

98.3 

Total pressure on tup t ube sheet, pg . 

283.9 

316 7 

338 5 

360.4 

362.2 

Biiiliiig teni]>f‘ratiire fit top tube 
sheet, tg . 

74 57 

77 22 

78 84 

80.38 

81.84 

Temp, drop itt top tube shei't, ft. 

25 54 

22 89 

21 27 

19 73 

18.27 

Hydrostatie head on bottoiri tube 
sheet, /ify 

54 6 

87 4 

109 2 

131. 1 

152.9 

'rotal pressure on bottom tube sheet, 
/ft . 

338.5 

371 3 

393 2 

415.0 

436.9 

Boiling Uuiiperiitiin* at bottom tube 
sheet. Iff . 

78 84 

81 12 

82 55 

83.91 

85.22 

Temperature drop at bottom tube 
sheet, 0%. . . 

21.27 

18 99 

17.56 

16 20 

14.89 

Mean temperature drop, ftu,^ .... 

23 40 

20 94 

19 42 

17.96 

16.58 

Apparent K . 

2050 

1705 

1475 

1248 

1026 

Corrected K .. .. . 

2236 

2065 

1940 

1776 

1579 


static head. This is, of course, not so, but for want of 
a simple equation expressing the relationship the above 
approximation is taken as true enough for our purpose. 

The results are connected by the curve indicated in 
Fig. 1. Evidently the effect of hydrostatic head is 
subordinate to the effect of velocity of circulation. 
More detailed discussion of the effect of velocity is un¬ 
profitable until a considerable number of similar curves 
under different conditions of operation have been de¬ 
termined. 

It should be emphasized that the elevation in boiling 
point, due to increased hydrostatic head, is not shown 
by a thermometer immersed in the lower part of the 
boiling liquid. In an evaporator of the type here used, 
where the descending circulation is in the outer annu¬ 
lar down-take space, a thermometer inserted into this 
annular space should always read a temperature corre- 



FUl. 1. VARIATION OF HEAT TKANSMTSSTON WITH HEAD 


spending to the vacuum or a little lower. The liquid 
in this down-take space is coming from the upper part 
of the evaporator, where it has lost any superheat it 
may have had, and must enter the down-take either at 
the temperature corresponding to the vacuum or at a 
lower temperature if it cools by radiation. 

If the columns showing temperature calculated from 
vacuum and temperature of body are compared it will 
be seen that the temperature read by t&e thermometer 
tends to be lower than that calculated from the vacuum 
at low liquor levels and higher than that calculated 
from vacuum at high liquor levels. This thermometer 
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was situated not far from the feed inlet and conse¬ 
quently at low liquor levels (which mean high rates of 
evaporation and consequently high rates of feed in pro¬ 
portion to the total amount of liquid in the evaporator) ; 
it gives a low reading, due to currents of colder feed 
liquor. Through the middle of the range, where the 
effect of feed is less and yet circulation is strong, the 
two temperatures agree fairly well. At very high tem¬ 
perature levels there is very little real circulation, but 
rather an agitation or bouncing. Thi^ bouncing may 
at times result in some superheated liquid from the 
lower part of the steam basket being carried up into 
the annular space as far as the thermometer bulb. At 
ordinary levels and with ordinary circulation there will 
be no appreciable elevation of the general temperature 
of the boiling liquid. 

Conclusions 

The following conclusions must be for the present 
considered as indicating tendencies only, and should 
be applied with caution to evaporators which differ very 
much in design from the evaporator in which they were 
determined. 

1. The maximum heat transmission when boiling 
water or other non-foaming, non-viscous materials in 


a vertical tube evaporator occurs when the tubes are 
from one-third to one-half submerged. 

2. The position of this maximum point and its value 
depends on the size and shape of the evaporator bottom. 
With bottoms containing little liquid below the bottom 
tube sheet the maximum occurs at lowcsr.levels and has 
a higher value than with bottoms containing large 
amounts of liquid. • 

* 3. Differences in the shape of the bottom have little 
effect on heat transmission when the amount of liquid 
in the evaporator above the bottom tube sheet is larger 
than the amount of liciuid below the bottom tube sheet. 

4. As*the liquor level is increased above the top tube 
sheet the heat transmission falls off along a straight 
line. 

6. The change in heat transmi.ssion with changing 
liquor level is only partially due to the effect of hydro¬ 
static head. Changes in velocity of circulation are a 
very important factor. 

All the work of this paper was done with funds sup¬ 
plied by the Swenson Kvaporator Co., to which the 
authors wish to express their indebtedness for permis¬ 
sion to publish these results. 

Nvniionttor KxiH*i‘iinctit Stnltdii. 

University nf Mi< hi|>uri. 

Ann Arbor, Mloh. 


Step-Induction Reg’ulator for Electric 
Furnace Voltage Control 

F or controlling the energy input for carborundum, 
graphite, aluminum, zinc and similar types of elec¬ 
tric furnaces, the Westinghouse Electric & Manufac¬ 
turing Company, East Pittsburgh, Pa., is manufacturing 
a step-induction regulator which gives a uniform volt¬ 
age over a wide range. The regulator consists of a 
furnace transformer, an induction regulator, switches 
and push-button control. This apparatus utilizes the 
principle of varying the high-voltage tap on the trans¬ 
former for controlling the energy input to the furnace. 

The function of the induction regulator is to vary the 
voltage between taps. After the voltage of the adjacent 
tap is reached the selector and transfer switches auto¬ 
matically transfer the induction regulator so that it 
will function between the next two taps. One of the 
main features of this apparatus is that the entire 
voltage range is controlled by two push-buttons, one for 
boosting and one for bucking the voltage. 

The construction of the apparatus is as follows: On 
the shaft of the regulator is geared a selector switch, 
the joints on this switch being connected directly lo 
taps on the high voltage winding of the furnace trans¬ 
former. The selector switch-arm moves from one con¬ 
tact to the next automatically as the induction regulator 
moves. The function of the feeder voltage regulator i.s 
to add to or subtract from the normal voltage of a 
transformer tap and is designed so that at the position 
of maximum boost it will add exactly one-half of the 
voltage between adjacent transformer taps, while at 
position of maximum buck it will subtract exactly one- 
half the voltage between adjacent transformer taps. 
Considering, then, a single position of the selector 
switch-arm, a single rotation of the moving coil of the 
induction regulator will vary the voltage impre.ssed on 
the high tension winding from a position one-half step 
below to a position one-half step above the voltage point 
actually represented by the transformer tap. The selec¬ 


tor switch arm is moved from one tap to the next just 
as the voltage onc-half way between adjacent taps is 
reached, so that*continued rotation of the regulator coil 
produces a continuous variation, rai.sing or lowering 
the voltage depending only on the direction in which 
the regulator coil is being turned. 

While the’above is the fundamental operation of the 
apparatus, in actual practice there are slight modifica¬ 
tions. The moving coil of the regulator makes but one- 
half revolution to go from the position of maximum 



FKJ. i. 


.Step-induction rcKUlMlor cornplilu with 
tririsfornior and control paricd, 1,100 kva., 

14,r>00 volts, sinKlc-|>li:i.sc, 25 cycle, low- 
volt:! RO ningf, 40 lo 50 volts. 

buck to the position of maximum boost, at which latter 
point the selector switch moves to the next higher 
vqltage tap, and the regulator must be brought at this 
point to maximum buck before it can, by continued 
operation, raise the voltage over another step. That is, 
at this point, the direction of current through the 
regulator coil must be reversed. Actually, the re.sult is 
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obtained by a second coil of opposite polarity which is 
cut in at the proper time by a transfer switch and the 
regulator changes directly from maximum boost to 
maximum buck, so that continued rotation still acts to 
raise the voltage. The two-coil arrangement also makes 
desirable two-*shlector switches geared together for con¬ 
tinued voltage variation. With high incoming line volt¬ 
age a series tfi'anaformer is interposed between the 
high tension line and the induction regulator. This 
allows the use of a less bulky low voltage induction 
regulator, and insures against trouble with insulating 
moving parts for high potentials. In this case, two 
coils are incorporated with the series transformer in¬ 
stead of in the regulator itself, and accomplish the same 
current reversing purposes. The operation of this 
regulator may be seen by reference to the schematic 
diagram. 

Assume that the circuit is complete from the in¬ 
coming high voltage positive line through one-half the 
high tension winding of the power transformer, through 
transfer switch T contact a to the upper coil of series 
transformer SR and through selector switch 5 to tap 1 
on the other half of the high-tension winding, which is 
divided into equal voltage sections. The primary of the 
series transformer connects directly to the secondary or 



PIG. 2. j:>rAGHAM OF CONNKCTIONS 

moving element of the induction regulator R. The 
series transformer then serves only to insulate the in¬ 
duction regulator from high line voltage, any voltage 
variation due to induction regulator movement being 
reflected proportionately in the series transformer coil 
which is in series with the main supply line. The in¬ 
duction regulator, therefore, adds to or .subtracts from 
normal line voltage in the same manner as though the 
series transformer were omitted. Assume that the 
induction regulator is in such position that no voltage 
is induced in its rotating element. Voltage then is 
neither added nor subtracted by the series transformer 
coil and line voltage is impressed across thirteen- 
fourteenths (one-half plus six-fourteenths) of the high- 
tension winding and the low-tension voltage will be 
fourteen-thirteenths of what it would be with the volt¬ 
age impressed across the entire winding. 

Turn the rotating element of the induction regulator 
from the neutral, and voltage will be induced in its 
secondary coil from the primary winding which is 
constantly excited from an auxiliary coil A on the power 
transformer. The induction regulator and series trans¬ 
former combination is designed so that its maximum 


voltage is equal to one-half the voltage difference 
between adjacent taps. Assume that the moving 
element is rotated so that the induced voltage adds to 
that of the line; evidently depending upon the amount 
of rotation from the neutral no-voltage position the 
effective voltage of the line may be raised from the 
normal voltage of tap 1 to any point up to a maximum 
corresponding to a voltage one-half way to tap 2. With 
coil rotation in the opposite direction, the induced volt¬ 
age will subtract from the line, and continued move¬ 
ment of the coil will lower impressed voltage to a point 
corresponding to that one-half way to tap 0 on the 
transformer winding. In other words, the range of 
the induction regulator and series transformer com¬ 
bination itself is between adjacent transformer taps. 

Consider now that the induction regulator has been 
rotated to its maximum boost position, while connected 
to tap 1. In effect a voltage one-half way between tap 
1 and 2 is impressed upon the power transformer wind¬ 
ing. Evidently the same result in voltage would be 
obtained if the coil of the series transformer \rere con¬ 
nected to tap 2 and the induction regulator was in its 
maximum buck position. With the coil voltage bucking, 
continued rotation in a boost direction would raise the 
voltage through the range of the induction regulator 
and progress over another step could be undertaken. 

It is desirable, therefore, at the position of maximum 
boost to advance connections to the next higher voltage 
tap and simultaneously to change the induction regu¬ 
lator to give maximum voltage buck. This is accom¬ 
plished by driving selector switch 5 and transfer switch 
T through gearing from the induction regulator shaft 
so that taps on the transformer winding are connected 
automatically and at the proper time polarity is changed 
from maximum voltage boost to maximum voltage buck. 
Continued rotation in one direction of the induction 
regulator raises the voltage over the entire range. 

Any voltage within the range of the extreme taps on 
the transformer winding may be obtained by closing a 
two-way switch in either a “raise” or “lower” position, 
the voltage setting of the regulator being indicated by 
an adjacent voltmeter. 


Difficulties of the German Paper Industry 

According to a recent issue of Kblner Zeitung, the 
German paper industry is seriously handicapped by the 
scarcity and increased prices of raw materials. This 
is particularly true of old paper and rags, which are 
extremely difficult* to obtain and have reached a price 
which appears unjustified. It is believed that old paper 
and rag dealers have been holding their supplies to 
drive prices up. The demand is very great and con¬ 
stantly increasing in spite of the fact that consumers 
believe present prices cannot continue. The cellulose 
plants in eastern Germany, which have been forced to 
suspend production for some weeks owing to the short¬ 
age of coal, have recently resumed operations, and it 
is hoped that renewed deliveries of cellulose will help 
to drive down the prices of old paper and rags. Straw, 
which is used in large quantities in the German paper 
industry, is now quoted at 55 to 60 marks per 100 kilos, 
but this price is expected to fall in the near future. 
It is hoped that this will also have an effect on the prices 
of other raw materials. Wages in the industry have 
risen over ipo per cent since December, and the cost of 
coal, chemicals, dyes and other raw materials has risen 
in like manner. 
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Synthetic Ammonia.— G£X>rges Claude has recently 
outlined the results of his work on synthetic ammonia 
before the Soci6t6 Chimique de France *and the Soci6t6 
d’Encouragement pour Tlndustrie Nationals de France. 
He proposes the use of ammonium chloride instead of 
ammonium sulphate as fertilizer and stated that in 
the manufacture of the chloride for each kg. of fixed 
nitrogen produced it will be possible to obtain with 
practically no additional cost more than three tons of 
sodium carbonate. He reviews the history of the 
production of synthetic ammonia by the use of cata¬ 
lyzers and high pressures, and cites that the French 
chemist Tellier as late as 1867 was the first to make 
use of the affinity of iron for nitrogen. A few years 
later iron at red heat was used as catalyzer for the 
production of synthetic ammonia, but with little prac¬ 
tical results. 

It was due to the work of the German chemists 
Nemst and Haber based on the theoretical principles 
of the Frenchman Le Chatelier that synthetic ammonia 
can be produced now industrially and on a commercial 
scale. Nernst used iron as catalyzer with a 60 to 75 
atm. pressure with encouraging but not economic 
results. Haber, with the financial help of the Bad- 
ische Anilin, studied the catalyzing properties of ura- 
^nium and osmium and succeeded in replacing iron as 
catalyzer by what the Badische Anilin calls acti¬ 
vators. By the use of high pressures (200 atm.) and 
specially constructed machines it was possible for the 
Badische Anlin Co. in 1912 to realize large-scale 
production of synthetic ammonia, with its activators 
at red heat, and hydrogen from water gas at its 
Oppau plant. 

Mr. Claude, studying further Le Qhatelier’s axiom 
that ammonia is formed with reduction of volume and 
that this formation is greatly facilitated by pressure, 
succeeded as late as 1917 in realizing his hyper-com¬ 
pressors for the production of 1,000 atm. pressure 
which now can compress 100 cu.m, of the mixture 
N, 3H, per hour. The working of the apparatus is 
so simple that he was able to have a model in opera¬ 
tion before his audience. He dwelt on the advantages 
in using hyper-pressures. 

With the pressures used in Germany (200 atm.) the 
efficiency is 13 per cent, whereas with the pressure 
used by Claude the efficiency is 40 per cent. In both 
cases the use of a catalyzer is indispensable, and the 
temperature used is quite the same. 

For a capacity of 100 cu.m, per hour per liter of 
catalyzing space the percentage of NH, can reach 26 
per cent with the Claude process, as against 6 per cent 
with the Haber process, figures which correspond to 
a production of 6 g. instead of 0.6 g. per hour per 
gram of catalyzer. 

In the German process the efficient combination of 
the gases takes place only by their passing a great 
number of times over the catalyzer and by the elimina¬ 
tion of the NH, formed with water injected under 
pressure, whereas in the Claude process the gases once 
compressed are passed successively through three or 
four apparatuses in series and the pressure of the 


ammonia formed is still so high (250 atm. instead of 
the 12 atm. with the Haber process) that it is liquefied 
by its merely passing through a coil immersed in 
water. 

Another advantage of the Claude process is that the 
product is liquefied NH, instead of ah .aqueous solu¬ 
tion (Haber) from which the NH, has often to be 
recovered by distillation. • 

* In the Haber process operating difficulties arise 
from the fact that the temperature must be increased 
by costly means. With the Claude process this is 
just the reverse, as the heat of reaction is even higher 
than thift required and has often to be lowered. Under 
the operating conditions for synthetic ammonia it is 
certainly easier and more economical to lower the 
temperature than to raise it. 

In the Haber process the production of the highly 
purified hydrogen requires enormous installations, 
whereas with the Claude process the hydrogen may be 
obtained by electrolysis of water or as a byproduct 
from coke-oven gas. This is a very important economic 
problem when it is considered that in the nitrogen 
fixation industry 1 part nitrogen requires 3 parts 
hydrogen. Mr. Claude is experimenting on a method by 
which to extract hydrogen from any hydrogen- 
containing gas mixture. If his expectations from this 
method are justified, as he thinks they are, it will be 
possible to install synthetic ammonia plants near coke 
ovens where at present immense quantities of hydrogen- 
containing gaseji are actually lost or badly utilized. 

The advantages of the Claude process outlined above 
and other additional m^hanical advantages and instal¬ 
lation facilities warrant the statement that the Claude 
process is at present the most efficient and economical 
means of producing synthetic ammonia. The ease 
with which the process has been practically demon¬ 
strated before the audience is the best proof of its 
practicability. {L'lndustrie Chimique, July, 1920.) 

The Properties of Stoneware Clays. — Results of. 
experiments conducted by the Bureau of Mines at its 
ceramic station at Columbus, Ohio, on the properties 
of some Ohio and Pennsylvania stoneware clays are 
described in Technical Paper 233, recently issued by 
the bureau, entitled 'The Properties of Some Stone¬ 
ware Clays,” by H. G. Schurecht. The work has 
special reference to the possi})le use of these clays 
in making chemical stoneware, but many of the results 
brought out can be applied to other industries as well. 
It was conducted in co-operation with the Ohio Geo¬ 
logical Survey, the Pennsylvania Geological Survey 
also assisting in collection of samples. 

The resistance of vitrified clay to chemical action, 
together with its impenetrability to liquids, has made 
chemical stoneware an important product in the chem¬ 
ical industries. Stoneware distilling kettles, receivers, 
filters, condensing worms, centrifugal pumps, acid- 
proof pipe fittings, tower packing, acid-proof tanks, 
photographic tanks, and troughs and tube.s for elec¬ 
trical processes are used in these industries. Stone¬ 
ware equipment is also used in the preparation of 
foods, as, for example, sugar, flavoring extracts, and 
preserves. During the war, on account of the in¬ 
creased production of explosives and the production 
of poisonous gases, there was a marked increase in the 
demand for chemical stoneware and stoneware clays. 
A wider use of chemical stoneware is limited only by 
its comparative brittleness and sensitiveness to sud¬ 
den temperature changes. 
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From each of the eleven clays tested, a series of 
seven bodies was prepared, the clay being ground to 
different grades of fineness and used alone and with 
varying proportions of feldspar, or feldspar and cal¬ 
cium carbonate added. From these bodies test pieces 
were prepared tlbr which the drying shrinkage, temper¬ 
ing water, shrinkage water, pore water, rate of slaking 
in water, and tnmsverse strengths in the green condi¬ 
tion were determined for each body. The softening: 
temperature and the porosity and volume shrinkage at 
various temperatures were determined by firing tests. 

The results are tabulated in detail, and show a wide 
range of properties among the different clayk tested. 
They indicate that some of the clays might be used 
for chemical stoneware. 


Aluminum as Catalyst in the Preparation of Chlor¬ 
benzenes.—Chlorine combines directly with benzene 
under the influence of sunlight producing the a and ^ 
benzenc-hexachlorides, but in the dark chlorination 
takes p'ace only in the presence of a catalytic agent. 
The first catalyzer used was iodine, but Jean Meunier 
has found that the catalytic action of aluminum is far 
superior to that of iodine and he presented the results 
of his work at the June 14, 1920, meeting of the French 
Academy of Sciences (Com/ptes remlm, vol. 170, No. 
24. pp. 14«'Sl-2). He found that the best conditions 
for the preparation of chlorbenzenes, especially of the 
monochlorbenzenc, is to use aluminum filings in the 
proportion of 1 part aluminum for 1,000 parts of ben¬ 
zene. During the chlorination the piv)ducts obtained 
are C„Tr,Cl plus .some more chlorinated benzene. When 
it is desired to produce only the monochlorbenzene it 
is necessary to stop the supply of chlorine when the 
density of the liquid reaches 1.008 at 15 deg. C., the 
density erf the benzene being 0.876. The fractionation 
of this liquid made under reduced pressure and by heat¬ 
ing on a water bath gives the following results: 


Per Oeiit 

O.iITaCl (density 1.1084 at 11 doff. C.).77 

IjRlit products (benzotio and traces of CaHsCl).IS 

Jlonaer products (dlchlorbcnzones).10 


The light products are submitted to additional chlor¬ 
ination, giving 10 per cent CrtH.Cl. The total efficiency 
of the process is thus 87 per cent. 

Determination of Zirconium and Titanium in Zirco¬ 
nium Ores. — An article on *The Determination of 
Zirconium and Titanium in Zirconium Ores,” by G. E. 
F, Lundell and H. B. Knowles, appeared in the July, 
1920, number of the Journal of the American Chemical 
Society, pages 1,439-1,448. This article may be sum- 
marizedl as follows: Methods of decomposing zirconium 
ores are listed. A cupferron method for the determina¬ 
tion of zirconium and titanium in zirconium ores is 
given. The method provides for the following elements 
which have been found in zirconium ores: Zirconium, 
titanium, silicon, thorium, cerium, iron, aluminum, 
scandium, yttrium, erbium, didymium, glucinum, cal¬ 
cium, magnesium, sodium, potassium, lithium, uranium, 
phosphorus, tantalum, manganese, zinc, cobalt, tin, lead, 
copper, and bismuth. It is also worthy of note that 
chromium and nickel do not interfere in a cupferron 
precipitation; that tungsten would not cause trouble 
since it is removed before the final precipitation; and 
that vanadium would require special treatment.* Since 
this element has not been reported in zirconium ores, 
and since its presence in significant amounts would be 
indicated at various stages of the analysis, it would 
cause no trouble. 
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Complete sporlflcationa of any United States patent may ba 
obtained by remitting 10c. to the Commlsaioncr of Patents, wash- 
luKton, D. C. • 

Manufacture of Bromates.—In the manufacture of 
bromides, solutious containing sodium bromide and 
sodium bromate are obtained. The best fractional crys¬ 
tallization of this mixture leaves a liquor containing 
the salts in the ratio of about 93 per cent NaBr to 7 
per cent NaBrO.. In order to effect a complete separa¬ 
tion, Coulter W. Jones, of Midland, Mich., takes advan¬ 
tage of the relative insolubility of barium bromate^ 
which is precipitated from the mixture by adding bar¬ 
ium bromide: 

2NaBrO, + BaBr, ^ Ba(BrO,), + 2NaBr 

The alkali bromate may be reformed by treatment 
with alkali carbonate: 

Ba(Br 03 ), + Na,CO. ^ 2 NaBr 03 -f- BaCO. 

The barium carbonate is converted into bromide for. 
use in the first step by hydrobromic acid or ferric bro¬ 
mide. (1,343,918; assigned to Dow Chemical Co.; June 
22, 1920.) 

Sodium Sulphite. — Calcium sulphite, which is a 
waste product in the manufacture of certain spray com¬ 
pounds and in the manufacture of magnesium chloride 
by certain processes, may be converted into sodium 
bisulphite by treatment with sodium bisulphate or niter 
cake: 

CaSO. 1- NallSO, NallSO, + CaSO, 

Milk of lime changes the acid sulphite into normal 
sulphite according to the equation: 

2NaHSO. f CaCOH), = Na^SO, + CaSO. + H,0 
(1,343,897; Edwin O. Barstow, of Midland, Mich., as¬ 
signor to the Dow Chemical Co.; June 22, 1920.) 

Magnesium Arsenate.—Certain compounds of mag¬ 
nesium with arsenic acid are entirely suitable for insec¬ 
ticidal use and, according to Edwin 0. Barstow, of Mid¬ 
land, Mich., possess certain physical characteristics 
which render them equal to if not superior to lead 
arsenate and calcium arsenate. The preferred com¬ 
pounds, MgHAsO, and Mg.(As 04)3 may be prepared 
from magnesium hydroxide and arsenic acid or from 
magnesium chloride and sodium arsenate. (1,344,018, 
assigned to Dow Chemical Co.; June 22, 1920.) 

Aluminum Nitride. — Briquets of finely-ground 
alumina and the calculated quantity of carbon are mixed 
with larger pieces of carbon in the form of coke, etc., 
and fed continuously through an electric furnace pro¬ 
vided with stationary electrodes and an inlet for gas 
containing nitrogen, such as producer gas. The larger 
carbon pieces serve as resistors and carry most of the 
current required to heat the mass to the 'reaction tem¬ 
perature, at the same time separating the briquets and 
preventing them from fusing together. Owing to dif¬ 
ference in size, the discharged mixture of briquets and 
resistors can easily be separated by screening. The 
resistors are used repeatedly until reduced in size by 
mechanical wear to a point where separation from the 
briquets becomes difficult. (1,344,168; Mi&EtK Shoeld, of 
Chicago, Ill., assignor to Amour Fertilizer Works; June 
22, 1920.) 
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Electrolytic Oxysen>Hydrogeii Generator.^—Certain 
improvonenta in unit type ««ygen*hydrogen generators 
are embodied in a cell designed by Edward 0. 
Benjamin, of Newark, N. J. The diaphragm and all 
electrode surface exposed within the cell are completely 
submerged in the electrolyte, thus insuring the eflScient 
functioning of these parts. There is no non-generating 
electrode surface to waste energy by reversing and act¬ 
ing as a gas battery. An additional advantage of such 
construction is its adaptability for use on shipboard. 
Since circulation of electrolyte through the diaphragm 
tends to impair its gas-proof qualities, provision is made 
for circulation of the electrolirte (due to difference in 
specific gravity of the electrolyte on opposite sides of 
the diaphragm) through suitable passages in the frame 
above and below the diaphragm. The circulation is slow 
and the passages are so constructed that there is no 
possibility of entrained gases passing from one side of 
the diaphragm to the other. Any number of cells may 
be connected in series by bolting together the side ex¬ 
tensions on the plate electrodes. Should trouble develop, 
the cell or cells responsible may easily be short- 
circuited, disconnected and removed for repair without 
interfering with the operation of the remaining cells. 
(1,344,220; assigned to International Oxygen Co.; June 
22,1920.) 

Synthetic Tanning Material. — Sulpho-phenol car¬ 
boxylic acids and sulpho-cresol-carboxylic acids^^ will 
yidd condensation products with formaldehyde which 
are amorphous and water-soluble and which will produce 
a whiter soft and strong leather when employed as tan¬ 
ning materials. (1,344,960 and 1,344,961; Arthur 
Eoetzle, of New York, N. Y., assignor to Rohm & Hass 
Co.; June 29, 1920.) 

British Patents 

Complete specifications of any British patent may be obtained 
by remlttlngr 26c. to the Superintendent British Patent Office, 
Southampton Buildings, Chancery Liane, I.iOndon, England. 

Ammonium Sulphate.—Dry neutral ammonium sul¬ 
phate is manufactured by treating the commercial salt 
yiith a neutralizing agent and simultaneously to agita¬ 
tion and drying under the action of heat, a granular or 
pulverulent product being obtained if the material is 
also subjected to treatment to effect mechanical reduc¬ 
tion, while if the treatment is effected under suitable 
conditions, for instance in a partial vacuum or in a gas 
current, the pyridine is removed and can be recovered. 
The neutralizing agents mentioned are lime, magnesia 
or other alkaline earths or their carbonates, alkalis or 
their carbonates, ammonia, or suitable ammonium salts 
such as the carbonate, sulphide or sulphite. They may 
be added dry or as solutions or suspensions, and am¬ 
monia may be used in the form of gases, such as coal- 
gas, containing it, which, if hot, may effect the drying. 
The apparatus employed may contain grinding bodies, 
such as balls or pebbles. The gases escaping from the 
apparatus may be treated for instance with an absorbent 
such as water, acid solution or an oil or may be sub¬ 
mitted to condensation, in order to recover pyridine and 
any escaping ammonia. In an example, the ammbnium 
sulphate is treated with a small quantity of lime or of 
ammonia liquor in an externally heated ball-mill. Air 
is then blown or sucked through, the escaping gas being 
washed in a scrubber supplied with acid solution of am¬ 
monium sulphate such as a saturator mother-liquor. 
When a product is desired free from pyridine, the quan¬ 
tity of the neutzalizing-agent should be equivalent to 


the quantity of the free acid plus the acid combined with 
the pyridine. (Br. Pat. 141,787—1919. S. E. Leod- 
HOLT, Buckhurst Hill, Essex, and R. Lessing, London, 
June 23,1920.) 

Ammonium Sulphate.—Dry and neutsal ammonium 
sulphate is prepared from the sulphate obtained by pass¬ 
ing ammonia into sulphuric acid, by •neutralizing in 
known manner the crystals separated in an acid condi¬ 
tion from the liquor, and then drying them at a raised 
temperature, for example by causing the crystals to 
descend a tower up which heated air is passed. The dry 
and neutralized sulphate so obtained may be afterwards 
crushed. (Br. Pat. 141,798—1919. South Metropoli¬ 
tan Gas Co., E. Y. Evans and H. Holungs, London, 
June 23, 1920.) 

Production of Oxides of Tin and Zinc.—Oxides of 
tin and zinc are produced by supplying a blast of air 
under high pressure, say 4 or 5 lb., into the melted metal, 
and a blast of air under low pressure, say 0.15 to 0.5 
lb., above the surface of the metal, auxiliary heating by 
an oil burner being employed if necessary. The oxide 

is carried off by the 
blast and collected. 
The apparatus con¬ 
sists of a tilting fur¬ 
nace a on trunnions 
h, Fig. 1, or rollers 
g\ Fig. .3, having an 
oil burner c, a low- 
pressure blast d or 
(T, and a high-pres¬ 
sure blast e, which may be provided with a rod 
e” to keep the opening clear. In the arrangement 
shown in Fig. 1, the furnace is heated and charged 
while horizontal, and is then tilted as shown in dotted 
lines to bring the open end a* opposite the low- 
pressure blast d and submerge the high-pressure blast. 
In the arrangement shown in Figs. 2 and 3, two high- • 
pressure blasts e* are provided at opposite sides, the 

ric.3 


furnace being tilted so that first one and then the other 
is submerged. A screen a* is arranged below the burner 
c, and a baffle a*** directs the flame downward. Ingots 
a” of metal are fed in beneath the screen a* without 
allowing the fumes to escape. In an arrangement of 
this kind, the low-pressure pipe d' may be dispensed 
with, the opening a* then being plugged, and the low- 
pressure blast is sent in through the burner c. The 
temperature can then be controlled by regulating the 
proportions of air and oil admitted through the burner. 
(Br. Pat 142,157—1919. H. Maconochie, London, and 
D. DE Ros, Greenhithe, Kent, June 30, 1920.) 

Recovery of Nickel Oxide From Alloy or Scrap.— 
Copper-nickel alloys or metallic scrap are treated for 
the recovery of nickel oxide by melting in a basic 
reverberatory furnace or in a basic converter, and air 
is blown on to the surface or through the molten mass. 
Nickel oxide volatilizes and is recovered, for instance, 
in a bag-house or by electric precipitation. (Br. Pat. 
142,310—1919. A. MgKechnie and McKechnie BROS., 
London, June 30, 1920.) 
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Fatty Acids; Soaps.—Fatty acids containing a num¬ 
ber of double linkages are converted into fatty acids 
resembling oleic acid by saponifying them for their 
glycerides, and heating the resulting neutral soaps to 
210-250 deg. C, •without evaporation to dryness. The 
product may be treated with mineral acid to isolate the 
fatty acid, or may be used as soaps if alkalis are used 
as saponifying agents. If alkaline earths are used for. 
saponification, the products may be treated with alkali 
carbonates for the production of soaps. As raw ma¬ 
terial, sesame or cottonseed oil or the fatty acids there¬ 
from may be employed. (Br. Pat. 141,72C—1919. 
Persapol Gas, Hanover, Germany, June 19, 1920.) 

Hydrogen Peroxide.—An alkaline persulphate, e.g. 
ammonium persulphate produced electrolytically, is 
separated from the greater part of the electrolyte by 
means of a vacuum or centrifugal filter, and is placed in 
a steam-jacketed horizontal tube into which steam is 
introduced and which is connected through the medium 
of a condenser to a vacuum pump. The hydrogen perox¬ 
ide produced collects in the condenser, and the residue 
of alkali bisulphate remaining in the tube, after dissolv¬ 
ing in a quantity of water, can be returned to the elec¬ 
trolytic chamber, since the ratio of base to sulphuric 
acid has not been changed. (Br. Pat. 141,768—1919. 
L'Air Liquide Soc. Anon, pour l'Etude et l'Exploi- 
TATION DES PROCfiofis G. CLAUDE, Paris, France, June 
16, 1920.) 

Ammonium Sulphate. -The acid usuhlly present in 
ammonium sulphate is removed by washing the sulphate 
at a raised temperature with a solution of ammonia 
obtained by condensing the vapors from a fixed am¬ 
monia .still and diluting the solution thus obtained to 
such a strength that, at the temperature at which it is 
to be used, the vapor pressure of the ammonia is too ’ow 
to entail substantial lo.ss of ammonia. By washing at a 
jraised temperature, chilling of the ammonium sulphate 
crystals, which might lead to the choking of the centrif¬ 
ugal, is avoided. A suitable diluent for the ammonia 
solution i.s obtained by subjecting the hot waste liquor 
from the fixed ammonia still to a slightly reduced pres¬ 
sure, and condensing at a suitable temperature the 
mixture of steam and ammonia withdrawn. (Br. Pat. 
141,819—1919. South Metropolitan Gas Co., London, 
P. Parrish. London, W. A. M. Valon, Stafford, June 
23, 1920.) 

Plastic Compositions.—A plastic composition which 
is a non-conductor of heat and electricity and is incom¬ 
bustible, is formed by mixing fibers of paper, wood, rag, 
etc., plaster, and a solution of gelatine containing stan¬ 
nic oxide. The mixture is heated with a solution of 
formaldehyde or of sodium bichromate. Colors may be 
added. An example of proportions is 25 parts of fiber, 
175 parts of plaster, 46 parts of gelatine, 10 parts of tin 
dioxide and 110 parts of water mixed with 6 parts of 
formalin or sodium bichromate in 30 parts of water. 
(Br. Pat. 141,987—1919. L. DELEGLidE, Boulogne sur 
Mer, June 23, 1920.) 

Basic Magnesium Hypochlorite.—When chlorine is 
passed into an aqueous suspension of magnesium oxide, 
basic magnesium hypochlorite is precipitated, provided 
that for every molecule of nomial hypochlorite pro¬ 
duced, more than two (preferably five to six) molecules 
of magnesia remain unattacked. The most favorable 
temperature for the process is 20-22 deg. C. Practically 
the whole of the available chlorine is absorbed by the pre¬ 


cipitate without any appreciable production of chlorate 
if, after the introduction of the chlorine, the reacting 
mixture be allowed to stand for a considerable time, or 
be heated to 80 deg. G. and kept at that temperature for 
from 6 to 8 hr. in the dark. The precipitate, after 
washing well with hot water, is dried with exclusion of 
carbon dioxide. (Br. Pat. 142,081—1919. G. Kereszty 
and E. WOLP, Budapest, Hungary, June 23, 1920.) 

Vulcanizing India Rubber.—In the vulcanization of 
rubber compounds by hot air, litharge or its derivatives 
are replaced by an organic or inorganic reducing agent to 
obtain a light-colored product. Suitable reducing agents 
arc hydroquinone. pyrogallol, tannins, paramidophenol, 
glycerine, trioxymethylene and other derivatives of for¬ 
maldehyde, hydrosulphites, neutral sulphites. In gen¬ 
eral, the amount of reducing agent should not exceed 10 
per cent of the rubber. (Br. Pat. 142,083—1919. A. H. 
Helbronner, Paris, June 23, 1920.) 

Cracking of Hydrocarbons. — In the cracking of 
hydrocarbon oils, the thermal decomposition of fats to 
obtain glycerine, the production of oil and coal gas, 
and the destructive distillation of coal, peat, shale, etc., 
the lower molecular weight products are separated, while 
the higher molecular weight products and undecom- 
posed substances are retained for further exposure to 
the decomposition' conditions, by interposing one or 
more porous septa between the decomposition chamber 
and the condenser or receiver. The decomposition con¬ 
ditions may be maintained up to the porous septum; 
but it is preferred to place the porous septum in a 
separate chamber inside or outside the decomposition 
vessel; and a plurality of diffusion chambers may be 
used arranged either in series or in parallel. The 
invention is applicable to processes carried out either 
in the vapor or liquid phases; and in the former case, 
the removal of the vapors is facilitated and controred 
by lowering the pressure on the condenser side of the 
septum with respect to that on the other side. (Br. Pat. 
142,206—1919. W. Mann, London, June 30, 1920.) 

Alkali Cyanides." Alkali cyanides are obtained by 
reacting upon carbon and nitrogen with an alkali metal 
and an alkali metal compound. The alkali metal, such 
as sodium, may be used in the form of vapor, which may 
be mixed with carbon monoxide, and may be used to 
suck in» the powdered alkali metal compound, such as 
sodai The alkali metal compound may be used in 
powdered or liquid condition, and may be introduced 
with the charge of carbon. (Br. Pat. 142,122—1919. 
H. Mehnrr, Berlin, June 30, 1920.) 

Hardening and Tempering.—^Relates to means for 
hardening and tempering a nickel-chromium steel 
armor-piercing projectile having zones of steel of suc¬ 
cessively increasing hardness toward the point. The 
projectile, which is made of steel containing 0.58 to 
0.7 per cent of carbon, 2 to 3.5 per cent of nickel and 
2 to 3 per cent of chromium, is heated all over to 800-860 
deg. C. and dipped point downward to its base in water 
until properly hardened, when it is removed and tem¬ 
pered by heating to a base temperature of about 760 
deg. C. and an internal temperature of about 575-700 
deg. G., while the head is immersed to a small depth 
in water; it is then cooled in the tempering plant to 
an internal temperature of 320-120 deg. G., after which 
it is cooled to atmospheric temperature. (Br. Pat. 
142,148—1919. Sir R. A. HadfieU), Westminster; 
A. (3. H. Jack, SheflBeld, and I. B. Milne, Totl^, Derby¬ 
shire. June 30, 1920.) 
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Current Events 

in'Uie Chemical and Metallurgical Industries 




Chemical Warfare OflScers' Reserve Corps 

Second in importance only to the establishment of 
the Chemical Warfare Service as a separate entity 
within the War Department was the order of the Sec¬ 
retary of War dated Aug. 24, 1920, authorizing the 
immediate formation of a Chemical Warfare Officers’ 
Reserve Corps. General Amos A. Fries, Chief of the 
Chemical Warfare Service, announces that he will begin 
the formation of the Reserve Corps at once. He hopes 
to be able to obtain the assistance of some of the officers 
who will enter the Reserve Corps to assist in the organi¬ 
zation work. 

“This Reserve Corps means,” said General Fries, “that 
the Chemical Warfare Service will know where to put 
its hand on two thousand chemical warfare officers in 
case of an emergency. Each member of the Reserve 
Corps will be classified carefully as to his specialties 
and other qualifications. This will permit their being 
called into service only as needed. 

“The Reserve Corps not only will put the Chemical 
Warfare Service in a position to render most efficient 
work, but it will provide a highly necessary step in the 
interest of the national defense.” 

The fact that reserve officers may not be called into 
service in peace time without their consent and the fact 
that the Chemical Warfare Service is a separate sub¬ 
division of the War Department remove the principal 
objections to membership in the corps. During the time 
the placing of the Chemical Warfare Service in the 
Quartermaster Corps was being considered, many 
former chemical officers objected to entering the Re¬ 
serve Corps, since there was no assurance that they 
would not be detailed to any duties in the Quarter¬ 
master Corps. 

It is the hope of General Fries that he will be able to 
draw officers from the Reserve Corps, for short periods 
of duty. He believes that many chemists would be will¬ 
ing to spend their vacation periods on duties pertaining 
to the work of the service. During such temporary duty 
the reserve officers would receive the pay of their rank 
and would be given mileage. 


Chemists Perfect Process of Protecting Raw Sugar 
From Mold and Bacteria 

According to a bulletin of the Louisiana Sugar Ex¬ 
periment Station in New Orleans, Dr. Nicholas Kope- 
loff and Mrs. Lillian Kopeloif, bacteriologist and 
assistant bacteriologist, have completed a method of 
preventing deterioration of sugar by molds and 
bacteria. 

It is estimated that about 70,000,000 lb. of the Cuban 
sugar, valued at $1,500,000, or enough sugar to supply 
873,000 persons for one year, is destroyed annually 
by the activity of these organisms. 

Dr. and Mrs. Kopeloff, by making bacteriological 
examinations at every stage of the sugar-making 
process, have found that sugar deterioration can be 


prevented by substituting dry or super-heated steam 
for water in the final process of washing sugar in the 
drums in which sugar is dried. The centrifugals in 
their whirling suck up from the floor air which may 
be contaminated with germs. Also it is common-prac¬ 
tice to make the color of the sugar lighter by washing 
the crystals with water which may be contaminated 
with molds and bacteria. 

In the new process it is shown that dry steam is 
successful in killing over 99 per cent of these avid 
molds and bacteria. 


Water-Power Act Regulations 

Due to the length of time required to develop the 
actual wording of the water-power act regulations which 
would be satisfactory to all concerned it has been de¬ 
cided to issue a statement of principles. The exact 
language of the regulations then can be worked out 
more leisurely. It is expected that another public hear¬ 
ing will be held ^o go over the final draft of the regula¬ 
tions before their promulgation. This arrangement will 
allow the committee representing outside interests, of 
which F. H. Griffith is chairman, to disband for the 
present. 

The Federal Power Commission conducted a hearing 
on Aug. 24 on the Great Falla project. The water-power 
act provides that a report must be made before Jan. 1 
on this project, which is being relied upon to furnish 
power for the District of Columbia and for the develop¬ 
ment of industrial areas in nearby portions of Virginia 
and Maryland. 

All witnesses urged the development of Great Falls 
except the representative of the Potomac Electric Power 
Co., who contended that the commercial development of 
the falls under present conditions would not be feasible. 


Difficulties in Obtaining Balloon Gas 

The international balloon races which were planned 
for last month in Indianapolis have been somewhat 
delayed by the inability to secure the necessary balloon 
gas at this location. The Air Service is now seeking a 
new location at which adequate facilities will be avail¬ 
able. 

The gas required is, of course, one of low specific 
gravity in order to give high lifting power. Stripped 
run-of-oven byproduct gas, special coal gas made at 
high temperature to give low specific gravity, or uncar¬ 
bureted water gas are the usual supplies employed for 
these purposes. Gas of a gravity of approximately 0.40 
or slightly less is desired for the type of free balloon 
which is to he used by the contestants. If other means 
fail, it may be necessary to produce this supply by 
adding hydrogen to city gas supplies. The hydrogen 
thus used would have to be manufactured in the port¬ 
able-type ferrosilicon plants used as field equipment by 
the Air Service. 
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Steel Treaters’ Convention and Exhibit 

A joint meeting of the consolidated American Steel 
Treaters' Society and the Steel Treating Research 
Society will be held at the Commercial Museum, 34th 
and Spruce S^st, Philadelphia, Pa., from Sept. 14 to 
Sept. 18 inclusive. Throughout the same week and in 
the same building the societies will sponsor an exhibit 
of heat-treating appliances and heat-treated products, 
over 130 firms occupying about 80,000 sq.ft, of floor 
space. In view of the great success of a like exhibition 
held last year in Chicago, and the preliminary space 
reservations, this feature of the event will he of the 
greatest interest and advantage to the metallurgists in 
attendance. 

Mrs. D. K. Hullens is chairman of the Ladies' Enter¬ 
tainment Committee, and many sight-seeing and social 
events are being planned. Prominent among them will 
be trips to historic spots in the vicinity, inspections of 
Wanamaker's, Curtis Publishing Co., and the Navy 
Yard. 

The exhibition will be open daily from 9 a.m. to 10:30 
p.m. Two-hour technicali?essions will be held each morn¬ 
ing, afternoon and evening on Tuesday, Wednesday and 
Thursday, except on the latter day, when an informal 
banquet and entertainment will be given at the Bellevue- 
Stratford. P'riday and Saturday are reserved for in¬ 
spection trips. 

A partial list of the authors and papers follows: 
Carbonizing 

“High Temperature-Resisting Alloys for Carboniz¬ 
ing," by A. Ben.sel. 

“Proper Heat Treatment for Carburized Steel Parts," 
by Louis A. Ellner. 

“Heat-Resisting Metals," by G. W. Franzheim. 

“Rapid Carburizing, Hardening and Tempering of 
High Carbon Alloy Steels." by R. L. Gilman. 

“Containers Used in Heat-Treatment Processes,” by 
H. H. Harris. 

“Proper Carburizing Temperature,” by C. A. Haux. 
“Heat-Treated Flame and Acid-Resisting Steel,” by 
Charles M. Johnson. 

“Carburizing Thin Stock," by R. B. Kerr. 

“A Research in Case Carburizing,” by G. S. McFar¬ 
land. 

“Action of Cyanide in Case Hardening,” by G. R. 
Brophy and Mias S. B. Leiter. 

“Case Hardening,” by Theo. G. Selleck. 

Alloy Steels 

“Effect of Zirconium and Cobalt on Steel,” by J. 
Culver Hnrtzell. 

“Molybdenum Steel.” by R. L. Herrick. 

“Stainless Steel,” by W. H. Marble. 

“Open-Hearth Steel vs. Crucible Steel,” by George 
Porteous. 

Hardening 

“Relation of Time, Temperature, Mass and Surface 
to Hardening,” by Eric E. Bilgart. 

“Quenching Tank for Tool and Die Work,” by N. E. 
Brown. 

“Progress in Small Shop Hardening Methods," by 
0. C. lledin. 


“Efficiency of Various Quenching Mediums," by V. E, 
Hillman, W. G. Lottes and J. B. Morey. 

General Heat Treatment 

“Factors Governing Production of Heated Product," 
by J. A. Brown. 

“Heat Treatment of High Tensile Steels," by A. K. 
Drury. 

“Heat Treatuient of a High-Chromium Steel,” by 
H. J. French. 

“Ordnance Work Applied to Peaceful Uses,” by F. V. 
Larkin. 

“Annealing and Heat Treatment of Miscellaneous 
Steel Castings,” by Charles Ring. 

“Effect of Heat Treatment Upon Fatigue Strength," 
by E. P. Stenger. 

“Heat-Treated Parts in Locomotive Service,” by A. F. 
Strubing, C. B. Peck and J. C. Marsh. 

“Effect of Repeated Heat Treatment Compared to 
Extended Heat Treatment," by A. Tabachnick. 

“Practical Aid to Treatment,” by W. R. Ward. 
“Commercial Heat Treating,” by J. A. Wilson. 

Forgings 

“Forging Temperatures,” by Peter Chambers. 
“Treatment of Axle Forgings,” by H. E. Hemstreet. 
“Forging of Chrome: Nickel Steel Spindles,” by H. B. 
Smith and F. J. Olcott. 

“Forging Light Steel,” by Robert B. Pottinger. 

Tool Steel 

“Working Test of High-Speed Steel,”.by A. H. D'Ar- 
cambal. 

“Hardening Small Tools by Molten Lead," by W. F. 
Newhouse. 

“Selection of High-Speed Steels,” by Henry Trap- 
hagen. 

“Hardening, Quenching and Tempering High-Speed 
Steels,” by A. E. Beilis. 

“Heat Treatment of High-Speed Steel,” by J. L. 
Thorne.. 

Other Discussions 

Furnace design and fuels will be discussed from dif¬ 
ferent angles by T. F. Baily, James Brakes, Jr., B. F. 
Collins, William A. Ehlers, W. O. Kellogg, W. H. Lyman, 
G. H. Trout, Henry Voltman, W. H. Wei'gand, H. P. 
MacDonald and Edward F. Davis. 

Various phases of pyrometry will be discussed by 
J. D. Andrews, Arthur N. Armitage, H. G. Hall, Carl 
C. Jensen and F. J. McIntyre. 

Miscellaneous 

“Relation of the Steel Salesman to the Development 
of Heat Treatment,'* by Guy B. Bible. 

“Functions of a Chemist and Metallurgist," by C. U- 
Geesey. 

“Factors Limiting Strength of Materials,** by I. T. 
Hook. 

“Injecting Salesmanship Into Metallurgy,** by G. W. 
Keller. 

“Oxidation During Heating,** by H. 0. Loebell. 
"High-Grade Helical Springs,” by T. A. Lynch. 
“Relation of Metallurgical Laboratory to Inspection 
Department,** by Marshall Medwedefl and E. W. Pierce. 
"Recent Testing Machines, by T. Y. Olsen. 
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American Institute of Fertilizer Chemists 

The first meeting of the American Institute of 
Fertilizer Chemists since its organization in June at 
White Sulphur Springs, W. Va., at the annual sessions 
of the National Fertilizer Association, took place at the 
Southern Hotel, Baltimore, on Aug. 2 and 3. 

Dr. Frank 6. Parker, of Charleston, the president, 
occupied the chair. Others present were: A. G. Still¬ 
well, New York, vice-president; W. J. Gascoyne, Jr., 
Baltimore, treasurer; Samuel W. Wiley, Baltimore, 
secretary; Thomas C. Law, Atlanta; Charles W. Rice, 
Columbia, S. C.; Philip McG. Shuey, Savannah; Ralph 
W. Bailey, New York; Philip £. Ghazal, Charleston; 
B. H. Morrison, Philadelphia. 

At this meeting the work to be done by the institute 
was discussed at length. The purposes of the organiza¬ 
tion are to engender among fertilizer chemists a closer 
and more harmonious relationship; to impress upon the 
fertilizer trade the fact that the ‘‘independent” labora¬ 
tory is all that the name implies, and that the members 
of the institute are bound by a code of ethics as rigid 
as that of other professional bodies, with the penalty of 
expulsion for transgressions; to provide a means for 
the members to confer and co-operate in minimizing 
discrepancies due to personal differences in technique 
and to secure from fertilizer manufacturers more care¬ 
ful attention to the obtaining of accurate samples of 
materials for analysis. 

A pamphlet giving directions for the correct sampling 
of the various fertilizer materials will be prepared. The 
institute will also endeavor to bring about more efficient 
methods of chemical control at fertilizer plants. 


Novel Repair Process 

Among the novel repair processes developed by the 
war is the electrolytic deposition of a thin layer of iron 
up to one-twelfth of an inch thickness on any simple 
cylindrical surface of wrought iron or mild or cast steel. 
Describing the method to the British Institution of 
Automobile Engineers, B. H. Thomas states that the 
iron is deposited directly on the surface without any 
intermediate film of copper, and can be heated to red¬ 
ness without apparent deterioration, can be carbonized 
or hardened in the ordinary way, can be filed and 
ground, and takes a high polish. The work being prop¬ 
erly done, the adhesion was so strong that the film 
could not be chipped away from the metal beneath with 
hammer and chisel. In a heavy repair shop the motor 
vehicle parts reclaimed in this way included stub axle 
arms, steering swivel pins, brake and clutch shaft ends, 
change speed lever shafts, insides of wheel hubs, out¬ 
side of axles, tubes and universal joint pins.. The wear¬ 
ing qualities of the deposit on a high-speed journal do 
not appear to have been determined. So far the process 
cannot be used for cast iron or aluminum and its value 
would be much increased if it could give an adherent 
coating to such parts as worn gear boxes and ball-race 
housings. _ 

Groves Endowment Fund for Scientific Research 

Charles Edward Groves, F.R.S., editor of the Journal 
of the London Chemical Society from 1884 to 1899 and 
vice-president of the society from 1899 to 1902, who 
died on Feb. 1, aged seventy-nine, has left £10,000 to 
the Royal Institution for the “Groves Endowment 
Fund” for the promotion of scientific research, to take 
effect on the death of the last surviving member of 
his family. 


Canada’s Sugar Industry 

In a recent report of Consul Johnson, stationed at 
Kingston, it is stated that Canada has eight sugar plants 
in her provinces, which have a combined annual output 
of over 650,000,000 lb. Three of theqp plants are situ¬ 
ated in the Province of Ontario, two in Quebec, and one 
each in British Columbia, New Brujiswick and Nova 
^ Scotia. 

The amount of capital invested in the sugar industry 
for the whole of Canada in 1918 was $37,266,851, divided 
among land, buildings and fixtures, $17,733,990; ma¬ 
chinery^ and tools, $6,108,445; materials, stocks in proc¬ 
ess, finished products, fuel and miscellaneous supplies 
on hand, $6,611,626; and cash operating accounts, etc., 
$6,902,790. The Ontario plants represented an invest¬ 
ment of $11,407,382, those of Quebec, $5,869,592 and 
the remaining provinces, $19,979,877. 

The accompanying tables show the quantity and value 
of material used at the plant in 1918 and the quantity 
and value of the finished products: 

QUANTITY AND VALUIO OF MATEUIAL 
ClaMieB of Matermla Tons ('ut Vnhio at Works 

Bpcta . 204,017 $2,593,715 

IfawHiigar. 313,651 39.991,144 

Hone blut'k niitl ulhiT niHlerialH . 529,059 

Boxes, bogs and oilitT i‘uiiiaiiic>rH. 2,289,119 

Total value. $45,*4^037 


(JUANTITY AND VALUE OF FINISHED PRODUCTS 


KiiiclN of Proclurtfl 
Sugar, granulated, lb... 
Molasses or sirup, 0x1.. 

Beet pulp, tons. 

Tiime, bushels. 

Fertilisers, tons. 

Cattle fond . 

All other products. 

Total value. 


Quantity 

651,940,965 

1,559,694 

11,069 

22,590 

1,284 


Value 

$57,080,353 

1,016,626 

411,645 

6,250 

43,075 

151,776 

102,494 

$58,812,219 


Japanese Exports of Calcium Carbide 
Due to war conditions the exports in 1918 of calcium 
carbide, which is shipped chiefly to Australia, British 
India and China, amounted to 28,844,680 lb., valued at 
5,476,000 yen, the 1919 exports falling to. 3,899,904 lb., 
valued at 525,240 yen, while the 1920 exports run about 
the same as in 1919. As electric power costs at least 8 
sen per kw., the cost of production of calcium carbide 
is about 5 sen per lb., and it is believed that unless the 
cost of electric power is reduced to less than 7 sen per 
kw. and the calcium carbide is improved in quality the 
Japanese product will find difficulty in meeting foreign 
competition. 


Movement of Nitrate of Soda 
During June, 109,953 tons of nitrate of soda moved 
through the Panama Canal. With the exception of three 
cargoes, which went to the United Kingdom, all of the 
nitrate was consigned to Atlantic ports of the United 
States. 

Four cargoes of sulphur from the Louisiana and 
Texas fields passed through the canal during June 
destined to Portland, Ore., Vancouver, B. C., and Mel¬ 
bourne, Australia. 


Tests Made of Firebricks 

Tests made at the Columbus Experiment Station of 
the Bureau of Mines have developed the fact that fire¬ 
brick with the highest alumina content last longest when 
used in malleable iron furnaces. Hot crushing strength 
tests were made of a number of varieties of firebrick. 



















402 


CHEMICAL AND HETAIXVBGICAL ENGINEEUNG VoL 28, No. 9 


Personal 


P. W. Bout WELL, assistant professor of agricultural 
chemistry at the Ikiiversity of Wisconsin, Madison, Wis., 
has been appointed associate professor of chemistry at Be¬ 
loit College, Beloit, Wis. 

Dr. F. G. CoTTRELli, the director of the Bureau of Mines, 
in order to determine the moot question of the subjects to be 
handled at the new Mine Experiment Station at J'usca- 
loosa, Ala., will confer with the oineials of the University 
of Alabama about the micldlc of September and gather first¬ 
hand information as to what subjects had best be handled 
at this station. 

T. LiNSErr Cros?sley has become editor of the Canadian 
Chemical Journal, which is the official organ of the Ca¬ 
nadian Institute of Chemistry. 

R. E. DooLiTfiJS spoke before the Chicago Chemists* Club 
recently on “Botulism and Proper Preparation of Ripe 
Olives.** 

General Amos A. Fries, chief of the Chemical Warfare 
Service, and Colonel E. J. Atkisson, the commander of Edge- 
wood Arsenal, along with four or five other officers of the 
Chemical Warfare Service, will attend the meeting of the 
American Chemical Society in Chicago. 

M. J. Gavin, refinery engineer of the U. S. Bureau of 
Mines, who has been in Washington, has returned to his 
station at Salt Lake City. 

Ralph A. (eOIJIJ), chemical engineer, 216 'Pine St., and 
Bryant S. Drake, chemical engineer, 14 Montgomery St., 
San Francisco, Cal., announce their association, from Aug. 
1, 1920, in a partnership under the name of Gould & Drake, 
chemical engineers, with offices at 216 Pine Si., San Fran¬ 
cisco, Cal. 

Ernest J. TIopkins, who recently resigned us assistant 
chemist, U. S. Bureau of Mines, Pittsburgh, Pa., has 
accepted a position in organic research with W. B. Pratt, 
Inc., Boston, Mass. 

Or. David Klein, who was formerly associate professor 
of biochemistry in the Johns Hopkins University School of 
Public Health and Hygiene, is now with the Hollister- 
WiLson Laboratories, Chicago, Ill., as director of research 
and control laboratories. 

A. T. March has recently returned from Namtu, Upper 
Burma, India, where he has for the past several years been 
in charge of the silver refining for the Burma Mines, Ltd. 

H. B. Northrup has resigned his position as associate 
professor of metallurgy at the Penn State College, State 
College, Pa., to become chief metallurgist for the Diamond 
Chain & Mfg. Co. 

Rorert j. Quinn has recently severed connection with 
A. Daigger & Co. to become associated with the Mathieson 
Alkali Co., of Chicago, as district manager. Mr. Quinn is 
a graduate of chemical engineering at the University of 
Illinois, was subsequently chief chemist with Morris & Co., 
packers; later he became associated with the Wahl Henius 
Institute, consulting engineer in charge of packing depart¬ 
ment, and left to take a position with the Midland Chemical 
Co. His new address is 617 Webster Bldg., Chicago, Ill. 

Dr. J. H. Ransom, director of chemical research at the 
Michigan Smelting & Reffning Co., Detroit, Michigan, re¬ 
cently delivered a lecture on non-ferrous alloys before the 
students of the school of chemical engineers, Purdue 
University. 

Richard R. Rees, who was formerly chief metallurgical 
chcmi.st at the U. S. Arsenal, Watervliet, N. Y., and not chief 
metallurgist as erroneously given in this' column in our last 
issue, is now with the Neptune Meter Co., Long Island 
City, N. Y. 

Dr. Waij>bmar T. Schallbr has severed his connection 
with the Great Southern Sulphur Co., Inc., of New Orleans, 


La., and has returned to the U. S. Geological Survey, Wash¬ 
ington, D. C. 

C. N. Shuette, recently superintendent of the Mariscal 
quicksilver mine in Texas, has rejoined the staff of the 
U. S. Bureau of Mines at Berkeley, Cal. 

Dr. E. Ward Tillotson of the Mellon Institute is ac¬ 
companying the members of the Institute of Glass Tech¬ 
nologists who arc here from England on their itinerary 
to the glass factories of the Eastern United States. 

R. M. Wilhelm, Gwho has been chief of the thermometer 
laboratory of the National Bureau of Standards, has re¬ 
signed to accept a position with C. J. Tagliabue Manufac¬ 
turing Co., Brooklyn, N. Y. Mr. Wilhelm will begin work 
in his new position about the first of September. 

W. Woodward Williams has resigned as vice-president 
of the Redding Iron Co. effective Sept. 1, when he will 
become assistant to the president of the Pittsburgh Gage 
& Supply Co. 



Obituary 


Reginau) K. Pierce, secretary of the Semct-Solvay Co. 
and of the Kentucky Solvay Co., in an attempt to avoid 
an accident was killed near Oran, N. Y., on Sunday eve¬ 
ning, Aug. 15, while driving a high-powered roadster which 
turned over in a ditch as he tried to avoid a collision with a 
smaller machine. Mr. Pierce was instantly killed. He was 
a brother of Edward L. Pierce, president of the Semet-Sol- 
vay Co. and the Kentucky Solvay Co., and had been associ¬ 
ated with these companies for about twelve years, holding 
several important offices. He was elected secretary and 
sales manager of the companies about three years ago and 
was serving in these capacities at the time of his death. 
He was forty-two years old. He leaves three brothers, 
Edward L. Pierce of the Solvay companies; Charles Pierce 
of Boston, counsel for the New England Telephone Co., and 
George Pierce, a prominent Boston physician. 

James Wii.son, who served as Secretary of Agriculture 
for fifteen year.s, died on Aug. 26 at Traer, Iowa, after an 
illness of many weeks. 



Book Reviews 


WATER POWERS OP BRITISH COLUMBIA. By 
Arthur V. White, assisted by Charles J. Vick. 644 pp. 
and maifs, illus. Ottawa: Commission of Conservation. 
This IS part of an exhaustive study undertaken by the 
Commission of Conservation to prepare a complete inven¬ 
tory of the water-power resources of Canada. The work was 
begun in 1910 and has tesulted in publication of volumes on 
Water Powers of Canada, Water Powers of Manitoba, 
Saskatchewan and Alberta and the current volume of Water 
Powers in British Columbia. The estimated total of horse¬ 
power in the latter province is 2,600,000. The commission 
calls attention to the fact, however, that the grand totals 
representing horsepower possibilities for large sections of a 
country are apt to be misleading. Furthermore in the 
development of water power it must be recognized that 
such interests as domestic and municipal water supply, agri¬ 
culture, irrigation and navigation, fisheries, mining and 
riparian rights are dependent on the same source. The 
volume contains a chapter on water legislation in British 
Columbia and another on rules and regulations for the 
development of power. A separate chapter is devoted to the 
topography of power-site tables of the Columbia, Fraser 
and MacKenzie rivers, Vancouver Island and mainland 
Pacific coast. Other chapters are devoted to stream flow 
data, and another on meteorological data. The book will 
be of distinct value to companies contemplating the develop¬ 
ment of water power in Canada or to industries which re¬ 
quire water power in their operations. H. C. Pakmbubb. 
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The Iron and Steel Market 


Pittsburgh, August 27, 1920. 

In the past week or two the iron and* steel market has 
exhibited itself as quite lacking in definite motive or 
substantial basis. Nearly everything that occurs has a 
distinct opportunist coloring. For illustration, pig-iron 
prices in most districts have been shoved upward, when 
prices were already too high for safety in proportion to 
steel prices. Those who were in the market as buyers 
were not particular as to prices, since they were buying 
only for urgent requirements of the present or near 
future. Again, the steel market cannot be regarded as 
really on a rational basis until the selling prices of the 
Steel Corporation and the independents are together, or 
at least not far apart, but the gap is not being bridged. 
That it is possible for the two sets of prices to exist side 
by aide is due to the fact that the markets are entirely 
different in point of delivery, and the difference in time 
of delivery has been widening. At the beginning of the 
year, when the departure of the independent prices from 
the Steel Corporation prices became clearly marked, the 
corporation had 8,000,000 tons of unfilled business on books, 
while now it has 11,000,000 tons. The independents were 
then able to sell much more week by week than they were 
producing, whereas of late their sales have run well below 
their shipments. In other words, it requires a greater 
promptness of delivery, compared with a Steel Corporation 
delivery, to enable an independent to get the extra price. 

Illustrative of the peculiar alignments in the market, the 
Industrial Board prices of March 21, 1919, may be taken 
as a basis. The prices in that schedule were fairly well 
proportioned. The Steel Corporation prices are Industrial 
Board prices exactly. Prices obtained lately by independent 
mills on steel products run about $20 a ton, or about 80 
per cent, above the Industrial Board prices, while prices 
of pig iron with the latest advances average about 75 per 
cent above the Industrial Board figures. Before the event 
one could scarcely havo conceived the possibility of such 
price relations existing even for a moment, let alone of 
their continuing with no signs of the law of supply and 
demand working toward a readjustment. 

Dull Markets 

Apart from the activity in pig iron, which has been in 
prices more than in tonnage turnover, since prices advanced 
on a relatively small amount of buying, the iron and steel 
markets g^enerally have been very dull, and even more 
stagnant than they were earlier in this midsummer period. 
It seems to be clearly established now that the dullness 
is not associated closely with the season of the year but is 
a product of more fundamental conditions, including the 
state of business generally and the awkward position into 
which pinces have worked themselves. 

Such demand for steel as is exhibited is confined almost 
wholly to the deliveries that are very difficult to get The 
independent sheet mills are sold through November and 
about 40 per cent into December, according to their com¬ 
putation, and there is insistent demand for sheets even for 
October and November delivery. Plates, on the other hand, 
can be obtained for delivery in a very few weeks and there 
is scarcely any demand for plates. One can buy plates 
at 3.25c., although some mills ask 3.50c. and higher. Early 
in the year plates commanded much higher prices than 
merchant bars, but now bars in the smaller sizes are 
"scarce’’ and there is ready sale at 3.60c., sometimes at 
still higher prices. Shapes can be had at 8.10c. and are 
entirely neglected. 

The report for July of the Bridge Builders’ and Struc¬ 
tural Society shows bookings of fabricated sted contracts 
during the month at 60 per cent of the fabricating capacity, 


this corresponding with the report for June. The con-* 
tinned dullness in this line is practically unprecedented. 

Railroad demand has not developed in volume, and is 
hardly expected for some time to come. Car buying is 
almost entirely confined to industrial companies and thus 
does not run into volume. There is a fair ^running demand 
for. steel for car repairs. 

Transportation Improving 

Transportation conditions continue to improve. Mills are 
now reducing their accumulated stocks of steel, produced 
aganist orders but held on account of car shortage, whereas 
until late in July there were almost constant additions to 
stocks. • The movement, however, may be considered as 
one in quantity rather than in quality. The shipments that 
leave the mills arc good, but on account of embargoes and 
other restrictive influences the distribution is poor, some 
consumers receiving very good shipments and others very 
light shipments. 

It is a common view in iron and steel circles that the 
railroads are "set" for a great improvement ir physical 
operations, now that Sept. 1 is so near at hand, this being 
the date upon which the railroads must begin making their 
revenue themselves. The Interstate Commerce Commission 
has ordered that sixty open-top cars be furnished daily to 
pipe mills in the Pittsburgh and Youngstown districts, for 
moving oil-country goods to the South and Southwest. 

Semi-finished Steel 

In the East .several thousand tons of standard billets have 
been sold on the basis of $60 Pittsburgh, a figure that was 
difficult for a buyer to get two or three weeks ago and was 
practically impossible a month ago. Several sales of sheet 
bars have beei\ made at $67.50 Pittsburgh, when $75 was 
the market a few weeks ago. Semi-finished steel has been 
declining, while pig iron, metallurgically the raw material, 
has been advancing. 

In nearly all districts pig-iron prices havo been advanc¬ 
ing, and sharply at that, though the sales are in thousands 
of tons when tens of thousands of tons have hitherto figured 
when prices were advancing. Small transactions in valley 
bessemer and basic, just running into four figures, have 
established those grades at $48.50 valley, or $1.50 advance 
in bessemer and $2 advance in basic, while foundry remains 
at $50 valley, to which it advanced recently by a $4 jump. 

In the past ftw days slight signs have appeared perhaps 
portending a weakening in prices, or at any rate a refusal 
of consumers to follow the market. Southern iron in the 
past generally took the lead c>f pig iron in general in ad¬ 
vances and declines, and it may be significant therefore 
that Southern iron did not advance in the past two or three 
weeks, when the valley, eastern Pennsylvania, Buffalo and 
other markets were advancing, while it is now .said that 
there are more .sellers of Southern iron at the $42 minimum, 
Sind fewer at premiums over this price, than ten days ago. 

The Chemical and Allied Industrial Markets 

New York, Avgust 27, 1920. 

There has been very little activity in the chemicals 
during the week—in fact, dealers and handlers report they 
have done nothing in the way of actual business. The 
acid branch is in about the same condition, suffering from 
lack of intere.st that has been apparent for some time. It 
is a peculiar fact that in spite of the present weakness 
prices are practically the .same as in the last report, with 
the following exceptions noted: 

Tciday Wook A so Yonr Ago 

r)xallc, crystals . $0.5.1 f^j)0.57 |U.56«i>0.riO $u.2R (TDO.SO 

liflctic. 44 per cent. 0.10 4«0.11 0.1ir^0.12 0.11 ^0.14 

Salammorilac, white... 0.iGi4ii0.i64 O.lOi^O.IRft 0.12A4l>0.1.1 

Copperas . 2.00 rfj»2.60 2.60 3.00 l.OO ($1.20 

Potassium sulphate ... 2.40 (fj>2.ri5 2.262.40 2.25 

Methyl alcohol, to be listed hereafter as methanol, is 
nominally quoted $3.25@$3.30 for 95 per cent and $3.50@ 
$3.65 per gal. for the pure grade. The Government re¬ 
strictions placed on the sale of this article are so stringent 
that it has become very difficult for a small buyer to make 
a purchase, while ethyl alcohol because of scarcity is nom¬ 
inally quoted around $6.50@$5.76 per gal. In line with 
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these prices formaldehyde is still firm at 48c. in car lots 
and 60o. in less than car lots. The above fifirures are 
manufacturers* prices and have been in force for some 
time, but small quantities that have been on the market 
for some time can be obtained as low as 40c. per lb. 

• * Coal-Tar Products 

Prices have been^well sustained during the period despite 
the very inactive condition of the market. The present ^ 
situation of the spot market is the antithesis of that pre- * 
vailing a few months ago, when it was practically impos¬ 
sible to obtain any of the crudes or intermediates for 
prompt delivery. Now the spot demand is so small that 
business is at a standstill and wherever a likely pu#^chaser 
is found generous concessions are made on the prevailing 
prices. Producers are progressing rapidly and most of 
them are in a fair way to catch up on back contracts which 
had to remain untouched under the pressure of recent 
conditions. 

Naval Stores 

An unusual condition exists in the rosin market inasmuch 
as the lowest grade, B, is selling 10c. higher than any of 
the other grades. Grades D to W are all quoted at $14.60, 
and this price, it is expected, will prevail for some time. 
This situation has been brought about by an excessively 
heavy demand for the Icwer grades from South America, 
where it is used in manufacturing soaps and varnishes. 
The domestic demand for the higher grades which are used 
for the same purpose has fallen off to such an extent that 
there is surplus on hand, thus lowering the price to the 
same level as the B-I grades. The supply in the local 
market is ample to meet the demand, which has been very 
light recently. Turpentine is also weaker, with a 6c. drop 
recorded from last week’s $1.60 mark. This has been 
caused by two elements, the light buying interest and the 
uncertainty existing in the Savannah market. Buyers are 
holding back and arc evidently expecting lower prices in 
this commodity. 

Oils 

This market is practically at a standstill, as buyers are 
either well taken care of or are holding out for still lower 
levels. Prices on the list are nominal, as concessions can 
be obtained on almo.st all of the quotations listed. Linseed 
has still further declined and current prices are: $1.43 in 
less than car lots; $1.37@$1.40 in car lots. Whatever 
buying that is being done is for actual requirements only, 
and on a spot basis. There has been very little interest 
manifested in futures, and this condition is expected to 
prevail for a few weeks more at least. 


The Chicago Market 

Chicago, August 25, 1920. 

The situation in the local market is no different from that 
in the rest of the country in that the entire trade—^buyers, 
dealers and manufacturers—is engaged in watchful wait¬ 
ing. A feeling of uncertainty as to the future trend of 
prices is acting as a stop on trading, and this cessation of 
business in itself gives the market a weak tendency, as all 
holders of stock, particularly re-sellers, are desirous of 
moving goods. 

This uncertain feeling is most pronounced in regard to 
vegetable oils. Enormous imports of flaxseed from the 
Argentine, coupled with a large crop in Canada and the 
Northwest, tends to make the future of linseed oil a little 
dubious. A heavy cotton crop coming up and an immense 
carry-over of cottonseed oil from last year combine to make 
present prices look too high, and Oriental financial troubles 
make anything possible in the copra and coconut oil trade. 
Other oils, in ssrmpathy, are correspondingly weak and 
uncertain. 

Amdng the heavy chemicals, the alkalis, former leaders 
in high prices, are at a standstill, traders and busrers alike 
apparently awaiting the issuance of 1921 quotations by 
makers. Chemical manufacturers in general claim to look 
for higher prices, while buyers are equally strong in the 
opinion that the peak has already been passed. This 


renders the one not anxious to sell and the other unwilling 
to buy, hence the stagnant market. 

In the main, ^railroad service is good, though some com¬ 
plaint is heard from the fertilizer and acid people Im¬ 
position of the new tariffs will undoubtedly have some 
effect on prices, although the extent will remain uxtoown 
until the manufacturers and dealers have had time to 
study the rates. 

Heavy Chemicals 

The alcohols reitiain unchanged during the past month. 
Ethyl grade, at $5.52i in five barrel lots, $6.67} in single 
barrels, is firmly held, and but little is changing hands. 
Methanol (methyl alcohol), 96 per cent, is quoted at $3.36® 
$3.65 per gal., but this quotation means littie, as it is prac¬ 
tically unobtainable. Denatured is a little freer in move¬ 
ment at $1.09 per gal. Formaldehyde has reflected recent 
fluctuation in the Eastern market by a decline last wedc to 
61c. followed by a stronger market this week, today’s price 
being 53c. This is a net decline of 2c. since the first of the 
month, and in view of the relatively high price and the 
scarcity of methyl alcohol a recovery is not improbable. 

Copper sulphate continues to show good business at 9c. 
per lb. in car lots. Should export demand increase, higher 
prices can be expected. Copper carbonate is firm at 27c., 
solely on account of cost of production, as demand is very 
light. Copperas is offered at $2.35 per cwt., f.o.b. works, 
with no takers, and spots arc quoted at $2.76, with con¬ 
siderable shading being necessary to induce business. 
Arsenic is uncertain in price, tending to lower levels. Cur¬ 
rent transactions in white arsenic are reported at about 
16c. per lb. and red is going at 19@20c. Supply is quite 
free and futures can be engaged at l@2c. lower on both 
kinds. 

Bleaching powder, still hard to get,*is alone among the 
alkalis in holding firm. It is quoted today at around 7c. 
per lb., being available in extremely limited quantities 
only. Soda ash, selling weakly on the spot at $3.16@$3.26 
per cwt., is still quoted by makers at $3.36. Not much busi¬ 
ness is being closed at that figure. Caustic soda is in good 
supply and the price continues weak at 5ic. per lb. or less. 
Much interest is noted in the price to be set by producers 
on 1921 goods. Not much free sal soda is in the market and 
current quotations are fairly firm at 2c. per lb. 

A little better market is noted the last few days in the 
acids, but prices in general are weak and subject to shading. 
Definite quotations are hard to get. Acetic acid, 28 per cent, 
commercial, is bringing $3.66@$3.76 per cwt., export 
carbolic is quoted all the way from 12@16c. and sulphuric, 
66 degree, is still quoted at $22 per ton. 

Coal-Tar Products 

Very slow market continues the rule in Chicago with no 
sensational price changes. The apparent approaching end 
of the Russo-Polish war has a weakening tendency which, 
in the face of prevailing high prices, discourages any active 
trading. Benzol is quoted at 38c. per gal. for spot deliv¬ 
eries, but some shading is in evidence. Cresol, held 
strongly at 18}® 19c., is not very plentiful and t&luol is 
equally firm at 37c., though but little actual movement is 
noted in any of these crudes. Aniline oil is off for sales 
from local stock, sales as low as 30c. per lb. being recorded 
and future offers being made at 28c. Light demand is 
making holders of second hands willing to shade prices. 
The same is true of aniline salt, which is quoted down to 
38c. this week. Benzoic acid is in g^od demand at 90c. per 
lb. for U. S. P., and benzaldehide is correspondingly strong 
at 68c. per lb. for the technical, $2.30®$2.60 for F.F.C. 

Naval Stores 

The market in general is a little slower, although local 
dealers are still disposing of goods as rapidly as they are 
received. Rail conditions are no longer a problem, ship¬ 
ments moving easily. Current quotation on tua^ntine is 
$1.62®$1.63 per gal., 13c. less than at the first of the month, 
while pine oil, both pUro and destructively distilled, remolna 
firm at $1.90. Rostn is off a shade on all grades, current 
transactions ranging from $16.75®$16 in less than ear lota. 
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Vegetabi^ Oils 


General Chemicals 


Holders of stock are facing heavy shrinkages in value, 
as prices continue to decline with still no buyers to take 
advantage of them. Linseed oil quotations cover a wide 
range, $1.40 per gal. apparently being as close a quotation 
as is obtainable. Red oil, with the disappearance of con¬ 
sumers from the market, finds no buyers at 12c. and 
cottonseed oil, facing an enormous production this fall, is 
down to 16c. or even less for refined and deodorized. 
Orientals are holding slightly more firm, soya bean oil being 
quoted at 9ic., seller’s tanks, f.o.b. coast and coconut oil at 
13c. On the latter product, local price is firm at 171c. for 
spots. 

The Baltimore Market 

Baltimore, Md., August 26, 1920. 

During the past two weeks there have been a number of 
developments which have tended to depress the fertilizer 
market. Farm products for the first time in a number of 
years have been selling at or below cost of production, 
resulting in some of the farmers deciding not tj harvest 
certain crops. This will in turn seriously affect payment 
of fertilizer bills, and practically the entire trade has 
decided in view of unsettled conditions to defer future pur¬ 
chases of materials, awaiting further developments. 

On account of the heavy crop of cotton seed and lack of 
demand from either fertilizer or feed manufacturers, the 
market on cottonseed meal has further declined, and no 
immediate relief seems to be in sight. The pro.spects of 
finding an outlet for export are not very encouraging, first, 
on account of the present foreign exchange situation, and 
secondly, because European vegetable meals arc obtainable 
there on a lower basis than prevailing prices in this country. 
Prime cottonseed meal is now obtainable for Septemher- 
Dcccmber shipment as low as $7.75 per unit based on the 
increased freight rates, which amount to about 50c. per unit. 
This difference, therefore, about renrosents the decline in 
the market during the past two weeks. 

Acid Phosphate 

No important changes have taken place in this article, 
and it is one of the few materials that is not affected by 
the present depression, on account of the well sold up con¬ 
dition of the market, and many of the dry mixers still have 
to cover for their requirements. It is anticipated that the 
market on acid phosphate will remain stationary, at least 
for the immediate future, and October-December is still 
nominally quoted at $19(^$20 per ton, in bulk, basis 16 per 
cent. 

Tankage 

Prices on this commodity are ruling easier, and it is now 
possible to secure Eastern ground tankage at about 
$7.60@$7.75 and 10c. c.a.f. Baltimore, which price, however, 
is lower than the Western product can be delivered here. 
Foreign nitrogenous material, however, is obtainable at 
$7.25 per unit of ammonia delivered Baltimore, with no 
buying interest being manifested. 

Nitrate of Soda 

The market is easy and Scptember-October deliveries are 
nominally quoted at $3.65@$*1.70, November-December 
$3.76®$3.80, and January-April $3.90@$3.i)5. It is re¬ 
ported that the present favorable low rates of sterling 
exchange are responsible for the decreased prices. 

Potash 

Practically the entire trade is playing the waiting game, 
and it is expected that this will have the desired effect in 
the near future. There is practically no demand for spot 
deliveries, and August-September arrivals of muriate are 
quoted at Q2.40, manure salt at $1.95 and kainit at $2.05, 
without any important sales. 

Fish Scrap 

None of this material is at present pressing on the 
market either' from producers or second hands, and the 
market remains at $7.50 and 10c. for dry unground scrap 
f.o.b. fish factories. 
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Nitrii-ie40 'li-v'. 

... 111. 

06 

.07 

.07) 

.08) 

Nit 1 if, 42 df«. 

.... 111. 

071 

.08 

.081 

.09) 

Ox'llif, «•! V.Nt;il,'i 

Ill 

, 'll 

S4 

.SS - 

.57 

PliiMphfirio. Ortho. SO per cnit Milufion .lli 

. ri - 

23 

.24 - 

25 

Picrio . . 

.IK 

.28 - 

Vi 

.40 - 

.50 

ryiifiiilli'', ii‘>4uliliMifd. 

111 

2.1 ' 

2 55 

2 (lU 

2 65 

Siilpliiiiif, 6'l dc|' , t;iiik r:iiH. 

. . Inn 

12 00 

|6 00 



Siil|Jiiiii<, 6 ) d'v • iliiiiiiH . 

... Iril 





Hiilidiiii if. 66 dfir , f:ink Ciiim. 

. . . ten 

|6 (-11 

17 00 

18 00 

20.00 

SiiJfiliiiiif, 66 di‘t', diiiiiiH. 

. . ('Ill 

2(1 00 - 

28,00 



Siilldiiii ir, 66 d'v , O.'iiknyK. 

full 





Siil|diiiii(, fiiiiiiii»!, 20pfrrfiit (nlfiiiid lank 





r-irH . 

lull 

27 00 

30.00 

37 00 

42.00 

Rulplnnif, fiiiiiinr, 20 ]H-r ri’iit 

(nil mil) 





ilruiiia. 

1 • III 

28.00 

SO r.o 

38. QU 

42.00 

.Siilpliiirif, riiiiiini*, 20 prr fi'iit 

(niflllli) 





riirliiiva. 

. .. Imi 

32 00 

ss ro 

4) (0 


Tiuiiiif, r. S. 1*. 

... III. 

1 4S 

1 so 

I.S5 

1 65 

'riiiiiiif (tfM>)i) . 

... IK 

(0 

70 

.80 

90 

'riirfaiif,'T v.sPiIh . 

. . III. 



.74 

77 

'riiii*'*»t if, pi'i III <if\V() . 

.. III. 



1.20 

1.40 

Aifnii'd, lliiiyl nioiiiiii:ih . 

.. rid. 

■ 5 SO . 

5.7S 

6 UU 

7 00 

\lriilifd, Mfllivl iwf llll•t|lnlI>i1) 


- 




Atfoli'd, d<‘iialui(*d, IkHprnnf (ii'iiiiiiinll yiil. 



1. 10 

1 15 

.•Mfiihiil, dfniiliirfd. Mhlprnnf (iioiiiiiiril). iriil 

- 


1.05 

1 10 

Alum, iiiiiiiiiiiiiii lump. 

. . Ill 

■ ■ .OS 

05i 

.051 

06 

.Alum, p'ltash liiinp. 

.... IK 

.08 

.OHJ 

.09 

.09) 

.Alum, fliriiinr lump . 

.. . IK 


.17 

. 18 - 

.19 

Aliimimim sidplinli*, rfimiiu'ri'ial 

. III. 

.041 




.Altiiiiiiiiim aidpliatf, iniii fifi* 

. Ill 

.06 




A<|mi amiii'iiiia, 26 dri: . diuiii.s (730 II 

i) III 

.09J- 

.101 

.11 

12 

AmiiMUii:i, aidiyilmvR, f\ liinli-iH (I0l)*l 

SO III)III. 

. 3*1 - 

.351 

.36 

.S7 

Aniiiiniduiii failiiiiialf, iMiudfr .. 

111. 

. 16 

.161 

.17 

IS 

Aiiimiiiiiuiii I'ld'iiidf, Kraiiiiliii (uliitr 

‘ Hiiliiin- 





mniiiai*) (iioiiiiiiiill. . 

. . 111. 

. 151 

.161 

.17 

18 

Aiiimniiiiini fldniid«‘, Kniiiiiliu (Krny 

Hidniii- 





iiiiiiii.'if). 

. . 111. 

.IS 

131 

. 131 

Ml 

Amiiifiiiiiim nllralr. 

... IK 

.09 

10 

II - 

14 

Amiimiiiuin 'uilplialr.. 

111. 

.07 - 

07* 

081- 


Amvhiffliilr. 

. . yid. 



5 00 - 


Aiiivirifrtatr ti'idi.. 

K"! 



4 75 - 

5 25 

Arsfiiif, iixidf, ItimpH (uliili* nrHi'iiif) 

. . 111. 

14 - 

.16 

. 161- 

.17 

Arafiiif, aiilpliiilct puudrn'd (ifii iirariiir).. lli. 

20 - 

.21 

22 

.25 


IlMiiiim .tdiilSH 

Itiniiini iliiixiilr (pi'Mixidr). Ili 

Iti^iiiifii iiiiiiitf . 111. 

11:11111111 Kiilpliiitf* (pici-ip ) (liliiiic III. 

Itli*:ii'litiiu iifiwiliT («•••• I'iilf'iiiiii li.V|MM'liIiii itc). 

itliir vilriul (m'i* miipi-i Milpliiiti-). 

lliiiiix (ni'c Ndiliuin niiiiitf) . 

Itririistiiiii* (Her .siilpliiir, rull). 


01 ) 160 on 


21 

10 - 
041- 


.2) 
. 12 
.05 


.24 - 
. 121 - 
.051- 


25 

.0^ 


Ciili'iiiiii . 

('iili’Mini riiiliiili*. 


(*ii1i-iuiii f■lll•tru1f■, ri:iiiiiliil(‘(l . 

r';i1i*iiiiii liypiK'liInrilrllili'iirliiiiK pnwd 

CnlriiiiM p''i«ixi<it* . 

('.nli'hiiri iili«>.^pliiili‘i iiiiiridliHitk'. 

('iilciiiin purr. 

(liiMilpliid*' . 

('lirliriii I (‘Inn Ill'll idi*. diiitiiH. 

('niliii|i.\l clilMridr rplinHKriic). 

C'niislii' pfitiisli iiMpihsiiiin liydriixitli-) . 
(*:iiiHtir H'idn K'Nliiirn )i\ilri>xi«li)... 
Pldm iiic, Kfih, li'iuid •I'.vlmd' in (100 lli ) 

Cld'inifiiriii . 

C'filiitll fixifl'* .. 

(’•ipp'Tni* tsiT irtui Hiiltihn(i-) 

PiippiT l••lllll*ll:ll^•, nic-fn pircipiliiliv ., 

f’fippcr rvriiiiil''.... . 

Ciippi-r siiliilinli*, fiA’HtnlR ^ 

('ri’iiin nf t-iilur (w •• poliiNNii in liif ;iitifiti‘) 
l''i)Nf)ni siiK fHi-c iii:i|rtii'>.iiiiii niiI| 

I'kliyl Xri-liitr r*'irii, 85'’,', 
l*'thy Vri*1:i1r piiri* tii''i‘iic rtlii'T 
l■ll^lll■lll| livd<‘i 40 piT f‘< III liuiiiiirifd) 

Kimcl rill, rrf 
Fiih'*! <>'.I, ••null* liiiiininni) 

I liiiilu-r'H ‘t:ilt iNi'f .Miidiiiiii .•'iilpl 
I ilvi'frini*. t' y dniiim I'xlrn 

I 'idilir, r ■siililiinril. 

I mil iixiili*. rr'l. 


.... IK 

. 70 -- 

90 

1.00 - 

1.05 

. . .rut 

3 50 

3 55 



. ... IK 

041 

041 

.04J 

■.05) 

. . Inti 

33 00 

34 00 

15 00 

45 60 

- ... IK 

.02 

021 

05 - 

01) 

it) . ru t 

6 SO - 

7 50 

8 00 - 

8 50 

... IK 



1 5(1 - 

1 

. .. IK 

- 


.75 


. . . IK 

- 


.25 


. . Ill 

08 - 

.09 

10 


. . lb. 

. 14 - 

15 

. 16 - 


. Ih 



.80 

I 

ill.) . . . 





) IK 

09 - 

.091 

■ 10 

■ 10) 

.. .IK 

.40 - 

.43 

.44 - 

.47 

.... 111. 



2 00 - 

2 05 

IK 

■ . 27 - 

.28 

.29 

.31' 

... IK 

- 


65 - 

.70 

lb 

08 - 

.09 

09 - 

.09) 

nti*) .. 

- 


... 



lii'.'id .'ii'rtiitf, imriiKil. 

I.ffid .'iiHi'iiMli* Ipsi.Htr). 

Iii‘:ifl riilr.'itr, rTyntids. 

T.illiitrKi'.. . 

I.itliiiiiii rrirhoniitr .^. 

MiiKn>-N|iiiii r:irlH>n:ito. torliidi'fil ... 
MiiirncHiiiiii Niilpliiitr, I*. S. 1* .. 
MiiKni'Hiniii Niilfiliiilr, rninincrriiil.... 

Mpth.*iniii, 95"t . 

.MrthHiiol, purr . 

NirkrI Hiilt, flniililr. 

NirkrI niilt, .siru.dr . 


PlifiRpii nruH.^ yrlluw. 


111 lOCK”') 

. lb 

1. 10 - 

1 30 

1 40 


48 

'50 

1 75 


Kni 
. Kid 

’. . - 


S 25 

6 00 

... Ib. 



26'. 

28) 

. . Ib 

4 30 

4.35 

4 40 - 

4 45 

.... IK 

. ... - 


Oi - 

.20 

. . . .ful. 

2 00 - 

2 25 

2.35 

2.75 

. . . lb. 

, » 


I3| 

.16 

.... III. 

II - 

12 

11 

17 

.... Ib. 

... 


.90 - 

1 00 

.... IK 

. M ' 

.15 

is; 

. 16 

.... IK 



1 50 


... Ib. 

■.12:-' 

.ni 

15 - 

.16' 

. lOOlb. 

3 50 - 

3 90 

4 no - 

4 50 

.. lonib. 

. ... - 


151- 

3 60 

khI. 



1 7S 

3 30 

. . . ynl. 



3 5) 

1 55 

.. . Ib. 

, 


14 - 

. 16 

.... Ib. 



.13 - 

.14 

IK 

■ 50 - 

■'.55 

.60'-’ 

.65 

.... Ib. 

.. 


35 - 

.37 

.lb. 

.36 - 

!:8 

39 - 

.40 
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PutuHHiiim broniidc. Kriiriuliir. 

PijtnHMiiiii curl)(}i)utf‘, r. S. r. 

PotaHNiutii ClirhoniitP, rrmlo. 

PoliiNNiiim clilornfr, rryHliilH... 

PntnHNiuin hydroxicir (fUiiHtir |>utAHli). 


PritiiNiiiiiiii iiitrutf.... ^ H 

PotiiHsiurii porniani;iiniitf.II 

PotaAftiijiii pnisbiutis ri>d.II 

Potassium pnibriKitr, yi'lliiw,.II 

PotaHhiiini Hulplmti* (fpf>^Vdf‘r^d).tun 

Uo(*li(>llf*nriltH himIiiiiii firiliis. trirtrati*)- • ■ 

Siiliiiiiinnrii.io (si'O riMiiiniiiiiiiii I'ldoriili-). 

Sb'I Hndii (hi'f* Hfiiluirii i*.*irli( 111111r). 

S.'iltr.'ilvO ^ tin 

SilviT ryaiiirlr iiioininnl).ui 

Silvi'r iiiiriiti' Miomitiid).ux 

Sodii iisli.liisht. PHIIIi 

Soda asli, doiisi*. KMIlli 

Sndiiiiii af'otato. II 

Sudiiiiii Inriirhfin'iti'. 100 II 

Rri'liiiiii liic'liKiinati*....II 

Sudiiiiii hisiilplifiti* (nilir rfiki).to 

Sodiiifii Id^iilpliilr PuwiTPd, l-.S.I*.II 

Sodiiiiii liuralu (lioiiiO. II 


Sodium cliloriilp. 

Sndiiim ryaiiidr, 96-98 pi-r rriit. 



('nrlofs 

T.eHS 

(harlots 

...lb. 

$0.52 

-$0 56 

$0.57 

:0 58 

...lb. 

.70 - 

,73 

...IK 

50 

55 

.C6 

.60 

.. Ib. 

.20 

25 

.26 

28 

... Ib. 

. If 

171 

.18 

.20 

.. IK 

.27 

28 

.29 - 

.33 

.. Ib. 



3.35 - 

3.60 

.. Ib. 

’.17 

"171 

.19 - 

.21 

...H) 

75 

- .80 

.85 - 

.95 

...IK 

.90 

- 1.00 

1.05 - 


. .Ib. 

.32 

- .36 

.35 

.40 

tun $24().0 U 

255 00 




.. .tun 


, 

1 1 

50 00 

. . .UE. 

- 


. 60 -- 

62 

ir)(Ml>. 

- 


3.20 - 

).50 

100 III 

- 


3.55 ■ 

3.65 

III. 

10 - 

15 

.29 - 

.25 

. 100 II . 

2.50 - 

2.'/i 

3.00 - 

3.50 

.. III. 

22 

.24 

.26 - 

27 

.... tun 

7.00 

8.00 

9.00 - 

11.00 

.... lb. 

.08; 


•0 - 

II 


SiNliiiiii hydnixiilo (raiititir hchIu) . 

Sodium hypiiHiilphitf!. 

Sodium iiKfl.vlMliitc. 


Sodium niiritp. 

SiKlium piTOxiflr, powrllTPil. 
ScKlium iilioMpluiip, dihiiHio 


Sodium pruwintp, yrljuw. 

Sodiumnilipatp, HMliition (40 dpR) . .. 


SodiuniHu]|ihidp,oryHfid,6Q-6ZpiTi 

Sodium Hiiipliitp, rryatals . 

Strontium iiitrntr, pnwdprnl . . . 

Siilpliur phliirido rod. 

Sulphur, rrudc. . ■ ■ 

Sulphur dioxidr, liquid, pylimlpm. 

Sulphur (Hiihliiiipd), flour. 

Sulphur, roll (liriiiiNloiip). 

'Pin hirhloridp (tituuiiouii). 

'Pin oxide.; . 

Zinp Rurbimaio, prcri|>i(atc. 

Zinr rhloridp, urnn. 

Zincs ryanidc. 

ZiiincfiiHt. 

Zinooxidp.ir.S.P. 

ZIncHulphntp. .. .. 


.... Ik 

.09- .10 

.11 - 

.12 

. 100 III 

2.00 ' 2.10 

2.15 - 

2.25 

. Hi 

II - 12 

.121- 

.14 

. lb. 

.25 - .30 

.32 

.35 

.... Ill 

.18 - ... . 

.19 - 

.20 

. 100 III. 

5 60 - 5 70 

5.75 - 

6.00 

. ... lb. 


.03 

.04 

. . . Ib. 

2 50 - . 

3.251- 


. 1091b. 

3 00 3.25 

3.75 - 

4.00 

. Ib. 

16 .18 

.19 - 

.20 

.... Ib. 

.32 - .35 

.35 - 

.40 

.. . Ib. 

.032 .04) 

.()41- 

.05 

lalts) Ib 


.39 - 

.40 

. Ib. 

.23 .27 

.31 

.32 

. Ib. 

.011 .01] 

.02 - 

.021 

. ...lb. 

.021- .03 

.04 ■ 

.05 

lit) ewt. 

1.60 - 1.70 

1.75 - 

2.50 

[(rune) Hi, 

0«»'.- 10 

. 101- 

.11 

. . . lb. 

.04’ 0 41 

.041- 

.05 

. ..Ib. 

.15 .181 

. 19 - 

.20 

.... Ib. 

.08 - .09 

.10 

.101 

(utl 

16.00 -20 00 

.. 


.. . Ib. 

.09 -. 

.10 - 

.12 

.100 Ib 


3.80 - 

4.35 


. . 100 III. 
“ih! 
lb. 

.lb. 

.lb. 

. ..lb. 


Coal-Tar Products 

NOTK—'Php folIoniiiK pripi-B an* for oriKinul piirkiiKPH in hiru® iiiiiiiitilipo 

Alpha iiiiplit hoi, ituiIp . .lb. *! 

\1piia iiiipbthol, rrliiird.Ib. I W 1 

Alpha najihthyhimiiip.jb. -50 — 

Aniline oil, drums extra.Jb. . 30 — 

Aiiilinp Halts.I|». ■35 -- 

Anthrarino, in drums (100 lb.). lb. .90 — I 

J3piisaldc>hydp (f f.e). jb. 2.00 — 4 

llpiixiflinp, Isasc . Ji*. J • 55 — 

Ilpiixidirip, Hiilphntp.Jb- 1-15 -- 1 

licmsoir acid, U.S.P. |b. .85 

Hpiisoato of NiNin, IJ.S.P. .lb. .80 — 

Deniol, nun*, wiilpr-ahitp. in rlniiiis (100 ipd ).uuj. .38 — 

Honsol, 9(Fri *«» drums (100 Ral). khI- ■ 36J — 

Benxyl rhloridp, 95-97%, relmed. jb- .35 — 

Brnsyl rhloridr, torh. lb- -25 

Rpta iiiiplithoi bpiisoato (nominal).IJ>. 3.50 - ^ 

Pet a iinpht hoi, Hiiblimpd (nominal).lb. ... 

Deta naphthoi, trrh (nominal).lb. .85 

Pota naphth.vlaiidnr, Miililimrd.lb. 2.25 — i 

OphoI, P. S. P , in drums (100 lb ). b. . 18 

()rthi)-rrmol,in driiniB (100 lb ). lb. .23 

(Vesylic! aidd, 97-99^., straw pulur, in drums. »cnl I. IJ -- 

f>psyiio ai’iii, 95-97%, dark, in ilrums.raj. 1.05 — 1 

Crp8.vlip acid, 50Poi lirst ciualiiy, dniniB.jitnl. .65 — 

Dichlorbfiixi.l. lb- -J* 

nipth.vlanilinp. lb. 1 50 

ninicthylanilinp. lb- l-IJO ' 

])inilrobcn>ol. JJ>. -30 

i)initrcM'hirbcnsoi. lb. .32 

niiiilroiitiphtlialiiip. lb- .j’ 

Dinilrophcnol. lb. .40 

Diiiitrotohiol.lb. .. • - 

Dip oil, 25%. tar nciils, car lots, in druiiiH.Kal. . 38 

Diphi'iiylaminr (nominal). Jb. 80 — 

ll-iicid (nominal).... b. J-JJ “ - 

Mctaphciiylctip.liamiiic. jb. •■25 i 

Monochl rb nsdl. JJ»- -.I* “ 

Moniicdiyl iiilinr...IJ'* 2.00 - i 

Nnplithulirip crushed, in bills. (250 lb). 1J>. - 

Naidubidinp, Hake. •”■ • • ■ • 

Nni hthaline, balls. lb. ‘ic 

Niiphtbi mil* acid, eriide. JJ>. .75 

Nitribcnsol. Jb. .M — 

Nitro-napbtlialinc. lb- -f" ' 

Nitro-toTiiiil. lb. ,.lf — 

Ortho-aniidophcnol. »[>• 3.25 

OrthoKliphIor-bcii*ol.lb. .15 

Ortbo-ultro-pbi'iiol. Jb- -JO 

Ortho-nitro-toliiol.Jb. .25 

Drtho-toliiidiiie. Jb- -30 — 

Para-aiiiidophcnol, base.Jb- 2.50 

Para-amidophenol, HCl. lb. 2.50 

Para-tlirhloT^bcnsoI. Jb. .08 

Paranitranilinc. 'b. *.I0 


Para-nitro-toluol... lb. .1.3 

Paruphcnylenediaiiiinc.lb. 2.5 

Parutoluidine.. ^. lb. 2.0 

Phthalie anhyclridp. lb .6 

Phenol, U. H. I’., clriims (dcst ), (J4U Ibj.. lb. . I 

Pyridin.gal. 2.0 

llesorcjn, tpehiiipal.lb. 4.2 

JtcHorcin, pure*.lb. 6.2 

Salicylir ariil, teeb., in bhls. (110 lb ).lb. .5 

SulicyliR arid, lb S. P...lb. .5 

.Salol. Ib. .9 

naphtha, walcr-uhite, in drums, 100 ccal.. cal. .3 

Sulvciit iiaphtlia, crude, lu-uvy, in dniiiis, 100 gal. sal. .2 

Sulubiinilir arid, crude. lb. .3 

Tofuidini;.■. Ih. 1.7 

Toliiiiliiie, mixed. lb. .4 

Toluol, in tank ears. gal. .3 

Toluol, in driiiiiH. cal. .3 

Xylidino, dniins. l(.0gnl. Ib. .5 

Xylol, pure, in driiiiiH. gal. .4 

Xylol, pure, in tank cars. gal. .4 

Xylol, commcrciiil, ill dniiiis, 1(l0 gnl. gal. .3 

Xylol, eoriiinprcial in tank cars. gni. .3 

Waxes 

Prices ba.ned on original packages! ii large i|uaiititic‘B. 

Meeswax, ndincfl, dark. lb. $0.3 

Ilecswux, rclineil, light. 11:. . 3! 

Rppswax, white pure. Hi. .6 


('arnaiiba, Nu. 2, regular iiituninal). 

C'arnaubii, No. 3, North Country. 

Japan. 

Moiitn II, crude 


Parniiinp waxes, eruiie, sculp l24-i26iii.p... 

ParaHiiin waxes, refim-fl, Il8-I20iii.p. 

Puruflirip waxes, refined, 125 rn p 

Rarallinu waxes, refined, 128-130in p. 

ParaniiiQ waxes, retined, 133-135nip. 

ParalJine waxes, refined, 135-137 iii.p. 

•Stearic neiil, single jiressed. 

•Stearic acid, iloiible preHsrd. 

Stearic acul, triiile pressed. 

NOT 10- Piirutline waxes very scarce. 



Hi. 

$0.36 

— 

$0.39 


Ih. 

.37 

— 

.38 


lb. 

.63 

— 

.68 


lb. 

.90 

— 

.95 


111. 

.85 

— 

.86 


Hi. 

.35 

— 

.36 


Hi. 

.17 

— 

.18 

i-'llO 

Hi. 

.25 

— 

.26 

Ib. 

.09 

— 

.09) 


lb. 

.091 

— 

.10 

..'. 

Hi. 

.11 

— 

.Ml 


lb. 

■ 12] 

— 



Ib. 

.1) 

— 

”'.I5 


lb. 

.16 

— 

.17 


Ih. 

.171 

— 

.18) 


Hi. 

.20 


.21 


Ih. 

.22 

— 

.21 


Hi. 

.24 

— 

.25 


Flotation Oils 

All prices are f n b. New York, unless otherwise stated, and are based on 
cnrloou lots. The oils in 50-gul. bills., gross weight, SilO lb. 

Pincoil,steaiiidist.,Hp.gr., 0.9)0-0.940.gaj. $2.15 

Pine oil, pure, dest. dist.gal. 1.80 

Pino tiir oil, ref.,sp. gr. 1.025-1.0)5.. . gal. ,48 

Pine taroil,erude,Hp.gr. 1.025-1.035tankrarsf .o.b. JackBuuville,Fla.gal. . 35 

Pine tnr (>il,douhle ref., sp.gr. 0.965-0.990.gal. . 85 

Pine tar, ref., thin, sp. gr., 1.080-1.960.gal. . 36 

Turpentine, enide, sp. gr , 0.900-0.970.gal. 1.75 

Ilardw'Q^ oil, f.o.b. Mich., sp. gr., 0.9(0i-0.990.gal. * .35 

Pinewood creosote, ref.gab . 52 

Naval Stores 


Wood rosin, libl. 

^irits of turfMMitine.. 

Wood tiir|ii.nliiiie, steam dist. 

Woocl turpentine, dest. dist. 

Pine tnr piteb, bbl. 


Rosin oihsefimd run. 


2801b. 

$14.60 

— 

280 lb. 

14.50 

— 

280 Ib. 

14.50 

— 

280 lb. 

14.50 

— 

280 IK 

15.00 

— 

gaJ. 

1.55 

— 

gaJ. 


-r . 

gal. 


— 

200 lb. 


- 8.50 

hhl. 

14.50 

— 15.00 

500 lb. 

15.00 

— 15.50 

gal. 

.72 

— 

gal. 

.75 

— 

gal. 

,92 

. 


Solvents 

7J-76 deg., steel bbls. (85 Ib.). 

70-72 deg., steel bbls. (85 lb.). 

68-70 deg., steel bbls. (85 Ib f. 

V. M. ami P. naphtha, steel bbls. (85 lb.). 

Crude Rubber 

Para—fTpriver fine. Jj>. 

Upriver .. J*'. 

Upriver caueho Kill. JK 

Planiatiifn—First lafea crepe. JJi. 

Ribbed Hninkeil shretH. Jb. 

Brown crepe, t htii, elenn. Jb. 

Oils 

VEOETABI-E 

I The following prices are f.o.b., New York for carload lots. 

Castor oil, No, 3, in bbls. JJ** 

Castor oil, A A, in bids. JK 

China woimI oil, in bbls. JJ». 

Coeuaniit oil. (.’eyion grade, in bbls.. jj>. 

Cocuanut oil, (Cochin grade, in bbls (nominal).. Jb. 

Corn oil, cnnle, in bbls. .. JK 

Cottonseed oil, crude (f.o.b. mill). Jb. 

Cottonseed oil. Slimmer yellow. IK 

Cotennseed oil, winter yellow. lb. 

Linssd oil. raw, ear lots (domestic). gal. 

Linseed oil, raw. tank ears (domestic). gal. 

Linseed oil, boiled, ear lota (dumeatie). gal. 


IK 

$0.16) 

— 

$0.18 

lb. 

,19 

— 


lb. 

.17) 

— 

'.'ia 

lb. 

.15 

— 

.16 

Hi. 

I6i 

— 

.16 

Ih. 

m! 


•!* 

Ib. 

10 

— 


lb. 

,121 


:i3j 

lb. 

.171 


■ 18 

gat. 

1.40 

— 

1.43 

gal. 

1.37 


1.40 

gal. 

1.48 

— 

1.50 
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Olive eil.eommeroiftl. 


Rapeaetfil oili refined in bbla. 

Rappeced oil. blown, in bbla. 

Boyn bean oil (Manenurian). in bb 


. gal. 

3 00 

_ 

3.10 

. lb. 

.101 



. lb. 

.10! 



lb. 

.11 


.12 

. Ih. 

.121 

— 

.121 

lb. 

. .17 

— 

.18 

rhI. 

1.40 


1.50 

: K' 

l.bO 


1.70 

,14 


.141 

. lb. 

.091 

— 

.11 

. Ral. 

$0.90 


$1.05 

- KbI. 

0.95 


1.05 

rbI. 

1.00 


1 25 

- gal.. 

1.00 

— 

1.20 


Miscellaneous Materials 

Ali f. o. b. Ni*w York I’nleaa 0(lierwino Statc*rl 

Barvtca, ground, nliiip, f.o.b. 1\iiif(H C’rvi'k, S. (\ nrt tun $2; 
Bnrytps, ground, off rolor, Kiiirh Cn*i'k ni*t tun H 

Hiirytiv, crude, 8fiVci(**''94‘bn., IviiigM Crci'k ... net ton ( 
1)arytf*H, ground, white, f.o.b. (’nrtiTKViIlo, (la... net ton 2 

Rat^tea, ground, off-color, f.o.b. ('urtcrHville. . . net ton b 

Harytoa, crude, 88‘'c'>('*)94% ha., rnrteravillc. net ton 1 

BnryteH, f1nut(>d, f.o.b. St. I-oui*«. net ton 2 

BnrytPR, crude, min. 96% b»., MiaHouri. ni't ton 1 

Rlano fixe, dry. lb. 

lilanc fixe, pulp. net ton 6< 

Caacin. lb. 

('linik, doinest ic, ext m light lb. 

Chalk, donii'Ntie. light . lb. 

C'hulk, doiiicMtie, heavy. lb. 

Chalk, KiiKlinb, extra light. lb. 

Chalk, Kngiiali, light. lb. 

Chalk, Knglioh, denae. lb. 

Chinn clay, (Knojin) eriide, f.o b mines. Ceorgin net ton 
('hinn clay (Kaolin) waHherl, f o b. (ieorgiii. . net ton I 

(?hinn clay (Kaolin) powilerml. f o b Ceorgin net I.mi IJ 

China clay I Kaolin) cnnle f.o.b. Virginia poiiita. net ton I 

Chinaelny (Kaolin) ground, f.o.b. \ irgininpoiiita. net ton 1 

(^htna clay (Kaoljii), imported, lump. net ton 2 

('liina rhiy (Kaolin), imported, powdered. net ton 

FeldMpor, crude, f.o.b. Maryland and North 

Carolina poirita. .... groas ton i 

FeklHpnr, crude, f.o.b. Maine.net ton ! 

Fchlnpar, ground, f o b. Mniiie . . net ton 2 

Feldaptir, ground, f.o. >. Nort li ('urolina. net Ion 11 

FeliUpiii,ground, f.o.b. N. Y^. State. net ton II 

Fehlspar, ground, f.o b. Pnltiiiiore. net ton 3i 

Fuller's earth, grniiuliir. f o.b. Fla .. net ton 2 

Fuller’s earth, powdercil, f o.b. Flu. net ton II 

Fuller’s earth, imported, powdered. net ton 3 

Craphite (dust polish grade 3(KT;) Ashland, Ala. lb. 

Craphiiti (dust facing grade 5(F;) Ashland. Ala lb. 

Craphito, rrueible, 80'^u earbuti yXshlaiid, Ala. . lb. 

Craphite, crucible, 90'tf carbon Ashland, Ala.., . lb. 

Craphite, crucible, 85'’^ carbon. Ih. 

Oraphite, erticible, 88'',', carbon. lb. 

Craphite. crucible, 90''^ carbon. lb. 

Pumice stone, imported, lump. lb. 

Pumice stone, doineHtir, Iiiiiip. lb. 

Pumice stone, gtouiifl ... lb. 

Quarts (arid tower) fist to head, f o.b Haltiinure net ton 

(jiiarls (aeid tower) ll(<rj)2 in., f o.b. Hnltinmre... net ton 

(iunrts (arid tower) rice, f.o.b. bnlt.iinore .... net ton 

(juarts, lump, f.o.b. North Carolina. net ton 

Shellae, orniigefitie . lb. 

Shellac, orange superfine . Ih. 

Shellac, A. (\garnet. lb. 

Shollne.T.N. Ib. 

Soapstone. ton \* 

Tale, paper making grndim, f.o.b. Vermont. ton 1( 

Tale, roofing grades, f o b. Vermont. ton ' 

Tale, ruliher graden, fob. Ve iiiont . ton K 

Talc, powdered. Southern, f o.b. ears. ton 2( 

Talc, imported. ton 6( 

Tab, California Tniciiin Powder grade ton 2i 


Refractories 

Chronic brick, f.o.b. Chester, Pn., enrlots . 

(ffiromo brick, 9 -in. strs. and aiEcs, f o b. Hnltinion* 

Fire elny brick, Ist <)u»lity. 9-iii. sliupc.M, f o.b. PrniiHyl- 
vaiiia, Ohio and Kentucky works 
Fire clay hrirk, Ist niiiilUy, f.o b. St. I. 0111 H 
Fire clay brick, Ist rpiality, f.o.b .New .Icnw-y ... 

Fire clay lirick. 2d quality, 9 in. Hliupes f o b. I’cnnsyl- 
vania. Ohio and Kentucky works 
MagneHjtc brick, 9 in. straights, f o.b. Rultimore . . 
Magnesite brick, ^in. aiEim and slmpcM hirgiT tlinii 9-iii. 

MMnraite brick, f.o b. Cliestcr. 

Silica brick, 9-iii. and 9-in. sises, Clijengo disfrint. . 
Silica brick, f.o.b. Pirminghniri . . 

Silica brick, f.o.b. Mt. rnion, Pu. 

Ferro-Alloy 8 

All f.o.b. Works 

Ferro-carbon*titaniuiii, 15-18%, f.o.b. Niugiirn 

FaUB.N. V. .•. net ton 

Ferro-chrome, per lb. of (^r. contained, 6 - 8 % 

carbon, earlots. . .. lb. 

Ferro-chrome, |)cr lb. of Cr. rontaiiutl, 4-6% 

rarbon, earlots. lb. 

Forro-miingancee, 7 (i- 8 (]% Kin, domestic.gross it 

Ferro-inunganese, 76 - 80^0 Kfn, I']nglish.gross to 

Bpicgelciecn, 18-22% Mn.gniiiiBicj 

Ferro-molybdenuiii. 50-60% Mo. per lb. of Mo.. Ih. 


net tun 

$22.00 

-$25.00 

net ton 

18 00 

20 00 

net ton 

8 00 

10 00 

net ton 

23 00 

- 25 00 

net ton 

16 00 

— 19 00 

net (on 

12 00 

—. 

net ton 

26 50 

-- 28 oil 

fif*t ton 

11.00 

- II 25 

Ih. 

.051 

- .06 

net ton 

60 00 

80 001 

lb. 

.15 

— . 18 

Ib. 

.05 

06 

lb. 

.041 

.051 

Ih. 

.04 

05 

Ih. 

.05 

-- .07 

lb. 

.05 

.06 

111. 

.041 

.1)5 

net ton 

9 0(1 

12 00 

net (on 

12 00 

IS 00 

net 1 .HI 

IB 00 

- 22 00 

net ton 

8 00 

- 12 00 

net ton 

15 00 

- 40 00 

net ton 

25 0(1 

— 35 00 

net(on 

30.00 

— 60.00 

grOBN toil 

7 50 

8 00 

net ton 

7 50 

10 00 

net ton 

21 00 

23 00 

net Ion 

17 00 

20 00 

net ton 

17 00 

— 20 00 

net ton 

30.00 


net ton 

25 00 


net ton 

18.00 


net ton 

35.00 

-- 40 ()(; 

lb. 


01 

Ib. 


.02 

lb. 

. 

— .05 

lb. 


— .10 

Ih. 


08 

Ib. 


09' 

lb. 


101 

lb. 

" .04 

50 

Ib. 

.06 


Ib. 

.04 

07 

net ton 


10 00 

net ton 


14 00 

net ton 


- 17 00 

net ton 

5 00 

— 7.50 

lb. 

1 35 

- 1 40 

Ih. 

1 40 

1 45 

Ib. 

1 10 

1 15 

lb. 

1.15 

1 20 

ton 

15.00 

— 25 00 

(on 

10 00 

- 20 00 

ton 

9 00 

- - 15 00 

(on 

10 00 

- 15 00 

ton 

20.00 

25 00 

ton 

60 00 

70 00 

ton 

20 00 

35 00 


net ton 

90 

100 

net (on 

90 

95 

1,000 

50 

55 

1,000 

45 


1,000 

75 


1,000 

4 

55 

not toil 

100 

no 


Hegiiliir !■' 

ilnis 

net (on 

90 

100 

1,000 

55 


1.000 

51 

■55 

1,000 

55 

(lO 


Ores and Semi-finished Products 

All f.o.b. Mines, l^nlcss Otherwise Stated 

Raiisite, 52% Al. content, less than FeaOa. up 
to 20 %mlira, not more than 114^;^ ninisliire. gross ton $10 0 
Chrome ore, (-alif. rnneentrutee, min. 

■ _.^*’** *9. . . . unit • hi 

Chrome ore, 40%. min., Cr^O^ f.o.b. Atlantic • 

rieaboard.unit . 73 

*Coke, foundry, f.o h. ovens. net ton 20 01 

*Cokc, furnare, f.o.b. ovens. net ten 18.01 

*Coke. petmleuiii. refinery. .\t1nntieSeahounl net ton 24 01 

• Fluor sp.ar, lump, f u.b.Tonutio, New Klexieo net ton 17 51 

Fluor spar, standanl, diuneslic washed Krii\el 

Koiitiirkynnd liliiiots mines net ton 25 0i 

finienite, 52 '« 'Fit > 2 , per Ib. ore . Ib. . 0 

Miingaiii'so iVc, 5(7,', Mn, cif Atlantie Meuport unit 71 

Marigaiicsu ore, chemical (Mnt),). grosntoii 75 0 

Molybdenite, 85^ AIoS., ficr lb. of KloS,, N. Y lb. .7 

MonnBlte,S|icr unit of Th(»,.unit 42 0i 

PyritcH, Sp-inish, tines ,c i f . .Atlantic m‘M port unit I 

Py^’ites, Spanish, furnace sici<, e 1 f , .\thiiitii' 

Hpuport. unit . I< 

Pyrit.i's, Spanish, run c*f miin‘.s. n. f, .\thiiitic 

snnporl ... . unit I 

Pyrites, domestic, finc.s . . unit I 

Rutile, 95'n Ti( >2 per Ib. mr. lb. . I 

'PuiiMtcn, Schci'lite, 60*,’;, Wf), and over, per unit 

ofWt)*.unit 7 01 

Tungsten, Wolframite. 60 ^^ 5V(), nrnl over, per 

unit of WO,, N. Y. . unit 6 O' 

Praiiiiim Ore (('nriiiitite) per lb ef 1 a Ox Ib 2 7' 

Uraiiiuin oxide, 96i'’3> per Ib. nontniiUNl ('.t Or. .. lb. 2.7 

Vanadium pentoxiile, O'P';.Ib. 12.01 

Vanadium Ore, per Ib. of Vs 0.% rout niiied ... Ib. 1.2! 

Zireon, w.nsbetl, inm frre . , ,, . Ib, . I( 

*Norni>iiil 

Non-Ferrous Metals 


gross ton 

$10 00 

$11 00 

unit • 

• 

hO 

.65 

unit 

.77 

.85 

net ton 

20 00 - 


net tan 

18.00 - 

20.00 

net(on 

24 00 


net ton 

17 so - 


net (on 

25 00 - 

27.50 

Ib. 

.oil 

85.02 

unit 

70 

80 

gross ton 

75 00 - 

.00 

lb. 

.75 - - 

85 

unit 

42 00 


unit 

12 


unit 

.161 


unit 

12 

14 

unit 

12 

. 14 

lb. 

.15 


unit 

7 00 


unit 

6 00 

7 00 

lb 

2 75 

3 00 

lb. 

2.75 - 

1 00 

Ib. 

12.00 — 

14.00 

Ib. 

1.25 — 


Ib. 

. 10 - - 



Copper, electrolytic. 

Aluniintini. 98 to 99 per cent. 

Antimony, wholesale Inis, ('hiiiesn uiid Japnne.se 

Nickel, oriliiinry (Ingot). 

Nickel, elect roly tie. 

I'in, Straite, spot. 

bead, New York, spe^ . 

Ijflad, K. St. buuis, spot. 

Zinc, apot, New York . 

Zinc, spot, r.. St. bouis . 


OTHKR MII FAbS 


Silver «’oftilnercial). 

Cadmium. 

HiBiiiuth (5Qi0 Ib. lots).. 

Cobalt. 

Magnesium (f.o.b. Niagara Falls). 

Platinum. 

Iridium. 

Palladium. 

Mercury. 


CwiU IMT bb. 

19 00 
33 00 
7.50 
43.00 
45 00 
48.50 
9 50 
H 90 
8 35 

7 90h'8 40 


.. OB. $0 V'71 

... Ib. I 40(<i,l.50 
....lb. 2 70 

... Ib. 3 no 

....lb. 1.75 

. ...os. 115 0n(inl20 00 
... os. 350 00 

... OB 100 OOfTLllO 00 
.75 Ih. 83 Oy 


I'l.NlSllKl) MKTAI. PHODPt'TS 


Copper aheiqs, liul rolled . . 

(^pper boitniiiB. 

(l^opperriMlB. 

High brass wire and shec'ts. 
High brasH riMlH . . .... 

bow brass uin* and sheets.. 

IjOW brass nsls . 

nraserl brass tubing . 

Hrased brotise tubing. 

Seamless copper tubing . . 
Seamless high brasH tubing. 


XNareboiise I'rice 
('iMltslKT l.b. 

33 50 
38 00 

38 OOdi 40 00 
30 25 

27 CO 

28 50 
29 00 
38 25 
41 75 

34 00 
33 00 


SCRAP MKTAbS 


Aluiiiiiiiim, rn,Ht brAp. 

Aluiiiimim. sheet scrap. 

Cop)N*r, heavy macliincry comp. .. 
CopiMT, lii-nvy ufid win* 
f'opper, light anil bottoms 
('opper, heavy cut and crucible . 

Rrass, heavy . 

Rras.**, light . 

No. I clean brass tiirnirigs 

No. I romp turnings. 

bead tea . 

bead heavy . 

Zinc, scrap. . 


C'ciiiBtX'r l.b. 
Buying l*ricc 
23.00di 23 50 
23 00df>23 50 

14 50(0 IS 00 

15 25(0 15 75 

13.00 
1(1 25 
10 25 
7 75(0} 8 00 
9 OOdc 9 50 
12 30roJ3.50 
4 75dn 5 00 
7 25(0' 7.50 
5.25 


$200.00 -'$250,000 


Structural Material 

Tin* following base priri's |»fr 100 Ib nio for .•4lnic(uriil idniis's 3 in. by i in iiiul 


Ferro-tungsten, 70 per lb. o 
Ferro-uranium, 35-i0% of F. r^r 
FBrro-vanadium, 30-40% per lb. c 


., gross ton 
.. gross ton 

195 00 - 

190 CO 

225 on 
2<0 00 


_N 

■w York 


. • Clevi 

liiinl — 

- - ( 'll 

leiigo— 

.. jcniiiiB lull 

75 00 

2 25 

2 75 


Current 

fine 

Month 

( Hie 

A ear 

('lirreiit 

Year 

'iirreiii 

Ve:ir 

.. gniBBton 
... grosatoii 

60 00 — 
80.00 — 

65.00 

90.00 

Structurnl shiipes 

$4.47 

Ago 
$3 97 

Ago 

$3 47 

$5 00 

Ago 
$3 37 

$3 97 

.\go 

$3 47 

IT"*”" 

150.00 — 

160.00 

Soft steid imr« 

4 47 

4 12 

3 37 

4 50 

3 27 

3 87 

J 37 

1.10 -- 

1.15 

Soft steel bur hliapes 

4 47 

4 12 

3 37 


3 27 

3 87 

3 37 

•nt Ib. 

7.00 — 


Soft Bteel hands 

6 32 

5 32 

4 07 

6.25 




.... lb. 

6.50 « 

7.75 

Plat M. 1 to 1 in. tbirk 

4.67 

4 17 

3.67 

4.50 

357 

4 17 

3 (.7 
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Industrial 


Financfel, Construction and Manui^ctui'ers* News 


Construction and 
Operation 

California 

MAUTINKZ—TJic I'etroloum 1‘rodufla 
i'o., San Kranolscci, Is buildinft u lubrloat- 
iiiK oil rellnrry iifjir Iu*re. Kstiniated coat, 
$100,000. 

Colorado 

liKNVKU—The Fortoral Glass Co., c/o 
Syiv«*.st«T & Co., First Natl. Rank Rldg., 
rcMvntly Incorporatf'd, plana to buiid a plant, 
itichidiMk olliou bkl^.. firnilar kIohs liousn, 
factory and Kas plant. Kallinai«Ml cost, 
$L»rin.000. 

IT.XXTOX—H’ln* city oouncll will aoon 
awanl tin.* ronlract fur the construction of 
a .sanitary ayatoin, iiiclndlnK n aeptic 

tank. Kstiiiiatod I'ost, $05,000. Royal I). 
.Saliahury, 1416 K Colfax Avo., Denver, 
enKr. 

KDClvY F«)R1>—Till- Ainerlraii Meet 
SiiKar ('o. plana to build a 3-.Mtory butldlriK. 
Laboratory equipment will be installed in 
.same. Katimated cost. $.'’i0.000. 

YUMA—Tile city council will soon .award 
the contract for the construction of a sani¬ 
tary seweraKe system, incIndltiK a septic 
tank. Estimated coat. $80,000. Royal J:>. 
S:illsbiiry. 1416 R Colfax Ave., Denver, 
ciiyr. 

Connecticut 

NKW IIAVKN—Yiilo Unlvemily la hav- 
inir aketches prepared for the construction 
of a 2-atory eliftnical laboratory. Nall- 
mated coat, $260,000. Delano A Aldrleh, 
126 Fast 38tli St., New York City, arebts. 

PORTLAND--Tbo Portland Foundry Co., 
Freestone St., baa awarded the contract 
for the conalruc.tlfin of .a 2-slory 40xG0-ft. 
foundry addition to Thoa. Sollew. Ksti- 
in.tted cost, |50.()()(). 

• 

Illinois 

MAIIVA—The city plana to eonstnic*f a 
.«*ewaKe disposal plant. Fatlm.ated cost. $83.- 
000. Miller, Holbrook A Warier, Millikon 
Hldff., Decatur, eiiKrs. 


Indiana 

ONWARD—The Md. of Ndiic. baa 
awarded the contract for the const ruction 
fit .a 2-.stor.v, 80xl26-ft. lilpb school to S. 
F. R.'irrie.s. fjot^ansport. $0.6.000. A cbeml- 
cnl laboratory will be Inatnlled In same. 

Maryland 

IlAI.TlMOnH—The Amor, (’an To., 120 
Rway., New’ York City, l.s having: plans pre¬ 
pared for the con.strijctlon of a factory. 
iOstImnted coat, $600,000. 

BALTIMORE -The Coca-Cola (?o, Pratt 
St. and Market PI., has aw'ardcd the con¬ 
tract for the con.stnici Ion of a 4-atory 196 
x53l-ft. factory and cooperate plant on 
Fort Ave. . to tin* Artlnir Tufts Co.. 
Cftridlcr Annex. Atlanta, Ga. Fstirnaled 
co.st, $1,250,000. 

fMTRTIS HAY tHalliiiiore 1*. 0.1—The 
Union Acids Works plan to extend their 
plant. A 250x520-ft. .site has been pur¬ 
chased on AsTien St. near CUrtls Ave. 

Massachusetts 

nUOCKTDN- -The city plans to build 
nitration bed. Katlmaled cost. $160,000. 

Michigan 

HKTHDIT—The Petrolt I.acer Co.. 27 A 
St., has awarded the contract for the con¬ 
struction of a l-story, 80xl00-ft. heat- 
treallnir bulldlntt on A St. to the Scotten A 
Kats nuildingr Co. Katimated cost, $35,- 
000. Noted May 4. 

GRAND IIAPTDS—The city is having 
plans prepared for the construction of an 


additional waterworks system, including aq 
addition to the nitration plant, etc. C. A. 
i'aige, t'ity Hall, engr. 

WNST DFTROIT (Detroit P. O.)— 
Varney A Varney, archts.. Washington 
Hlvd.. r>etrolt. plan to build a l-story, 
70x00-ft. foundry. Fstimated coat, $20,- 
OUO. Owner’s name withheld. 


Minnesota 

BKUMin.fI--The Bd. of Fduc. plans to 
1)111 111 a 3-.slory high school. (Chemical 
lalifiratory will bo Installed in same. TCstt- 
inated cost, $600,000. 

KVKLKTH—The city plans to Install a 
filler plant. Estimated cost, $60,000. 

WAHASSO—O. A. Oobllrsch. village elk., 
win rl•eelve bids until Sept. 9 for the con¬ 
st met Ion of a sewage treatment plant and 
rliapo.«f.nl plant. Nstimated coat. $45,000. 
.rohn F. Druar, 612 Globe Dldg., St. Paul, 
erigr. 

Missouri 

ST. LOUIS—The city la having plans pre¬ 
pared for the construct Ion of a morgue. 
Chemical laboratory niid operating rooms 
will be Installed. Fatimnled cost, $68,000. 
L. H. Bowen, City Hull, archt. and engr. 

ST. LOUIS—The Sisters of Charity. 3539 
Pine Blvd., are liaving preliminary plans 
prepared for the eonatruetion of a lio.Mp|- 
lal on Pine St. Chemical laboratory will 
be Inatnlled In same. Estimated coat. 
$2,000,000. Lee A Rush, Syndicate Trust 
Bldg., archt a. 

ST. LOUIS -The Temtor Corn and Fruit 
Proiliicta (^o. Is constructing a building on 
Michigan Ave. and Davis St. Fstlrnalcd 
eo.st, $200,000. 


New York 

nilOOKT.TN— Henry Holcler. 242 Fnuik- 
Iln Ave., will aoon aw'ard the contract for 
the conalrijctiori of a l-story, 100x260-ft. 
foundry on Columbia St., for J. Riley. Esti¬ 
mated coat, $260,000. 


Ohio 

AKRON—The city has awarded the con¬ 
tract for the ccjristruetion of 10 filtration 
beds, capacity 20,000.000 gal., to the Gar¬ 
rett CoriMlr. Co., Kent. Estimated cost, 
$ 3 I 3 . 6 LM. 

BKDb"onn—The David Uoiipd A Son 
C^f>. ban awarded the contract for the con¬ 
st met ion of a l-slory 90x180-B. foundry 
addition to the Du Perow Const. Co., Plym¬ 
outh Bldg., Cleveland. Estimated cost, 
$50,000. 

Cl NCINNATT — Rendlga, Panzer and 
M.-irlln, archts.. Palace Theatre Bldg., will 
receive bkla about Sept. 15 for the con- 
Ni met ion of a 1-story pottery to have 46,- 
000 .sq.ft, of floor space on Tester Rd. for 
Him Wheatley Pottery Co., Reading Rd. 

CLKVKLAND—^The Rlckersberg Brass 
«'o.. 3612 Perkins Ave.. Is building a l-story 
11\24'ft. foundry addition. Plstlraated cost, 
$5,000. 

CLEVELAND -Western Reserve Univer¬ 
sity. c/o E. Spease, Dean, plans to build a 
3-storv pbarmacy building on Adelbert Rd. 
and Euclid Ave. Estlinated cost, $200,000. 

I’AINIOSVITiLB—The Light Alloys Co. 
has awarded the contract for the construc¬ 
tion of a l-story 76x140 ft. factory to the 
H. K. Ferguson Co.. 6632 Euclid Ave., 
Cleveland. Estimated cost, $66,000. 


Oklahoma 

FAIRFAX—The city plans to construct 
sewage disposal plant and waterworks ex¬ 
tensions. Estimated cost, $80,000. V. V. 
liong A Co., 1300 Concord Bldg., Okla. 
City, consult, engrs. 

HENRYETTA—The Cogswell Refining 
Co. Is having plans prepared for the con¬ 
struction of a petroleum refinery, having 
a capacity of 2.000 bbls. Estimated cost. 
$26,000. J. C. Bcrtach, Tulsa, engr. 


PennsylTania 

NEW nASTLB— The Lehlxh Portland 
Cement Co.. 718 Hamilton St., Allentown, 
had plana prepared for the construction of 
a plant. Estimated cost, $200,000. 

PHTTiADBLPHIA — The Hcllwlg Silk 
Dyeing Co., 9th and Buttonwood Sts., has 
awarded the contract for the construction 
of a 2-story 95x23e-ft. factory on Holme- 
stead and Mllnor Sts., iu F. W. Van Loon. 
I'erry Bldg. Estimated cost, $90,000. 

PlTTSBlJUGir—The Pittsburgh Forge 
A Iron Co., (Chamber of Commerce Bldg., 
Is receiving bids fur the construction of a 
2-siory. 18x22 and 35x88-ft. coal mill build¬ 
ing. Estimated cost, $40,000. Fuller Engr. 
(\).. .-Mlentown. engrs. 


Coming Meetings 
and Events 

Amkrtcak Association for thr Advancr- 
MKNT uF SciRNCis wlll hold Its 1920 meeting 
Di-e. 27, 1920, to .Tan. 1, 1921, at Chicago 111. 

Amkiiica.s Ckramic Soc'iKTY wUl hoUl Its 
a tin uni meeting the w’cek of Feb. 21, 1921, 
Ml Columbus, Ohio, with headquarters at 
the Deschler Hotel. 

Amkrican Cttrmicat. SociKTY win hold 
Its fall meeting in Chicago. Sept. 7 to 10 
inclusive. 

Ambuican Elbttrociikmtcai:, Socirtv will 
hold Its fall meeting In the Hotel Statler, 
Clc-velnnd, Ohio, Sept. 30, Oct. 1 and 2. 

AMERICAN FOUNDRTMRN'S ASSOCIATION 
w-lll hold Its 1920 convention nnd exhibit at 
Columbus, Ohio, the week of Oct. 4. 

AMERICAN INSTITUTR OF MlNINO AND 
METAT,LimaicAb Enoinrers Is holding Its 
one hundred and twenty-second meeting 
Aug. 20 to Sept. 3, on l^ake Superior. 

American Mining Conqrrss will hold Its 
next convention In Denver Nov. 15. 

American Peat Society will hold its 
annual meeting at Madison, W!s., Sept. 2, 
3 .nnd 4. 1920. 

American PiTVSicATi Society will hold a 
nieiding Nov. 27 at the Case School of Ap¬ 
plied ScleiK-e, Clevi'land, and tin* annual 
meeting, beginning Dec. 28, at Chicago, the 
latter bc-ing the occasion of the special 
quadreimial meeting of the Amindcan Asso¬ 
ciation for the Advancement of Science and 
the A mi Ih ted Societies. 

American Society op Mechantcat. Enot- 
NREiis' 1920 annual niei'ting will be held 
in the EngineJTlng Soeieiic's' Building, from 
Dee. 7 to 10 Inclusivo. 

American Steel Theaters' Society. Chi¬ 
cago, will hold Its seroiul annual conven¬ 
tion and exhibit, combined with the con¬ 
vention of the Steel TreaPng ll**.senrrh So- 
clity of Detroit, Mleh.. In the Coliseum 
Museum. Philadelphia, Pa., Sept. 14 to 18 
lnclu.slve. 

Association of Iro.n a.m» Steel Elec¬ 
trical Enoinrers will hold Its 14th annual 
eonv'^entlon at the Hotel IVnnsylvnnla, New 
York City, Sept. 20 to 24. 1920. 

The CiiEMK’AL Warfare Post of tho 
American T^egion will hold Its next meeting 
Sept. 22, at 8 p.m.. In the confcTonen room 
of tho Grand Central Palace, New York 
City. 

Elec;tric Furnace Association will hold 
a meeting Oct. 6. at Columbus, Ohio, the 
subject of which will bo •‘Refractories.” 

Enginkerino Council will hold Its next 
meeting In Chicago Thursday, Oct. 21, 1920. 

Institute op Metals Division of tub 
A.T.M.E. will hold Its usual joint meeting 
with the American Foundrymen’s Associa¬ 
tion at Columbu.*4, Ohio, during the week 
beginning Oct. 4. 

Iron and Steel Institute (British) will 
hold its autumn meeting at Cardiff by In¬ 
vitation of the Ironma.sters and Steel Man¬ 
ufacturers of South Wales nnd Monmouth¬ 
shire. The date of the meeting will be 
Tuesday. Sept. 21. for the nssombllng of 
tho members at Cardiff, and tlie formal 
proceedings will open on tho morning of 
Wc'dnesday, Sept. 22. 

National Exposition of Chemical Tn- 
dustries (Sixth) will be held In tho Grand 
Central Palace, New York City, Sept. 20 
to 26. 

Society of Industrial Enginekrb will 
hold Its fall national convention at Car¬ 
negie Music Hall, Pittsburgh, Pa.. Nov. 10, 
11 and 12, 1920. 

Technical Abbociation of the Pulp 
AND Paprr Industry will hold Its fall meet¬ 
ing at Saratoga Springs, N. Y., Sept 1, 
2 and 8. 
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Puttinfir Our Industries 
On a Scientific Basis 

T IS neither possible nor advisable to characterize 
each issue of a technical magazine by a special selec¬ 
tion or arrangement of its editorial contents. But 
occasionally there is advantage in selecting a broad 
theme and building around it as complete a structure as 
possible. . Accordingly in this issue of Chemical & 
Metallurgical Engineering we have adopted an edi¬ 
torial plan to which all else is subordinated. 

We have always preached the doctrine of applying 
scientific methods to industrial processes, believing that 
therein lies our hope of industrial independence and 
supremacy. This was brought home in the most forcible 
manner during the war, and since then the rapid adop¬ 
tion of science by industry has been one of the moat 
hopeful elements in our industrial development. And 
yet much remains to be done to put our industries on a 
scientific basis. It was with this in mind that we 
conceived the idea of inviting forward-looking leaders 
in a group of industries to forecast the scientific 
developments and applications which must be made if 
industry is to prosper and flourish in the highest de¬ 
gree. The hearty response to our invitation indicated 
the extent to which men in all branches of industry are 
thinking along this line. Some of the contributors to 
this issue have been delightfully frank, acknowledging 
the shortcomings of their respective industries and 
pointing the way to the researches and developments 
that should be made. In fact we were deprived of the 
privilege of publishing one article because its author 
showed a state of affairs so distasteful and uncompli¬ 
mentary to his principals that they requested him to 
withdraw the article. 

Sugar production is one of our principal industries 
and in his article on this subject Mr. Dahluerg shows 
the possibility of building a byproduct chemical indus¬ 
try on factory refuse. This line of investigation is now 
engaging the attention of one of our largest beet-sugar 
companies. The problems of the petroleum industry as 
forecast by Mr. IIamor consist principally in a better 
utilization of present supplies by varying the products 
of distillation to meet the changing demand. ‘‘Crack¬ 
ing,” or pyrolysis as Mr. Hamor more aptly calls it, is 
still a fertile field for investigation. Dr. Washburn 
shows us clearly in his article that the progress of 
technology is dependent on the interpretation and appli¬ 
cation of existing physicochemical knowledge; and this 
is supplemented by Dr. Richards in his plea for “more 
and better tools” with which to work. The influence 
which science is bringing to bear on the treatment of 
sewage and trade waste is removing much of the ob¬ 
noxious element in past processes and making possible 
the handling of these materials without offense. Mr. 
Bailey writes instructively of the vegetable-oil industry. 


which is assuming such vast proportions. Future prob¬ 
lems are. concerned with the production of crude oils 
and fats, their refining and the finished products. Re¬ 
search is indicated in methods of solvent-extraction 
instead of pressing. In the rubber industry we are 
informed that better physical testa arc needed for the 
guidance .of manufacturers, and it appears that future 
developments will be along physical rather than chemi¬ 
cal lines. Mr. Stevens shows that the great problem of 
the pulp and paper industry is fuel conservation, the 
improved design of mechanical equipment and the adop- " 
tion of vacuum driers. Dr. Bancroft writes entertain¬ 
ingly on his favorite subject of applied colloid chemistry 
and illustrates its relation to some practical problems. 

The leather industry, according to Mr. Wilson, is 
greatly in need of fundamental theoretical knowledge, 
and he feels that the greatest good can be accomplished 
for his industry through co-operation between univer¬ 
sity and tannery chemists, the former bringing their 
fundamental knowledge to bear on the practical work 
of the latter. The glass industry, we are informed by 
Dr. Tillotson, is indebted for its present position and 
prospective progress to the application of mechanical 
engineering in the use of automatic machinery. In the 
hardwood distillation industry there is much the same 
ncM?d as is evidenced in the petroleum industry for abil¬ 
ity to control the nature of the products in accordance 
with the industrial demand for them. Mr. Hawley also, 
discusses the prospect of altering the products of distil¬ 
lation by introducing chemicals into the kiln with the 
wood. In the paint and varnish industry Mr. TocH 
points out the necessity of studying possibilities of 
blending materials which themselves may be inferior 
but which in combination may produce a superior 
product. New pigments also form an attractive field 
for research. In his article on alloys Dr. Fink reveals 
an almost unlimited field for research in the production 
of unusual alloys to meet the ever growing demands of 
special service. Mr. Tunison has traced the influence 
of science on the manufacture of industrial alcohol, 
illustrating the progress in still and rectifier design. A 
large field for research remains in the development of 
byproducts. The future of the animal products indu.stry, 
according to Mr. Richardson, will be centered primarily 
in byproducts—the aim of the industry being to convert 
as much as possible of the material into food. The 
byproducts range from glue to enzymes. Artificial 
leather and coated fabrics are destined to play an impor¬ 
tant industrial role, and the article on that subject will 
be of general interest. 

Of more than ordinary interest is the article on the 
necessity for research in the oil-shale industry. Mr. 
Gavin speaks for the Bureau of Mines, which is con¬ 
ducting investigations of a fundamental character both 
as to the technology of shale oil and the best type of 
retort. It is quite evident that science will have an 
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opportunity to contribute larRely to the establishment 
of this industry. In sujfKfisting experiment with the 
Scotch retort Mr. Gavin takes a stand in opposition to 
other authorities, but his line of rcasoninK involves 
buildint; a new industry on past experience. Low-tem¬ 
perature carbonization of coal presents a number of 
problems which" are discussed by Dr. CURTIS. The 
byproducts from this treatment, consisting of mixtures 
of parafline and Doal-tar bodies, present problems which 
will require .scientific knowledge for their solution. * 
This wide range of industries would have been still 
further expanded by appropriate articles on the future 
role of chemistry in food production, fertilizer manu¬ 
facture and ceramics had the authors not been finavoid- 
ably delayed in their work. These articles we hope to 
present in subsequent issues. The omission from this 
issue of the market reports, price lists and other mi.scel- 
laneous items is caused by the large number of contri¬ 
butions and the necessity for con.serving paper. 

Chemical Warfare Post 

Of the American Legion 

NK of the important meetings to be held during the 
week of the Chemical Exposition will be that of the 
Chemical Warfare Post of the American Legion. On 
the evening of Sept. 22 in the Conference Room of the 
Grand Central Palace it is planned to effect a permanent 
organization, membership being open to all C. W. S. ex- 
service men. 'fhe new Post should be vigorously sup¬ 
ported by those who are eligible to membership, not 
only for pui^posos of .sociability but for the perr>etua- 
tion of traditions of the service and a.ssistance to Gen¬ 
eral Fries and his organization. 

The Origin of 

Signs and Symbols 

T WAS Kdmondo I)K Amicis, we believe, who said 
that at Constantinople ten thousand people tread the 
Jijridge across the Goldtui Horn every day, but that an 
idea cro.sses it only once in ten years. And we wonder 
how’ often in our modern affairs we bring ideas from 
the past over the bridge of .scholarship? 

If we look into the hi.story of chemistry we find it 
clearly divided into periods of progress. We cannot 
well go back of Thales of Miletus (about 640-550 B.C.), 
who was rather a mathematician than a chemist, 
although from him we have the postulate that water 
is the .source of all things, lie lived on an i.sland, he 
is said to have been a business man, and it was he 
who introduced tihstract geometry, the object of which 
is to establish precise relations between the different 
parts of a figure. It seem.s, however, beyond doubt 
that in the eighth century B.C. there were a.stronomical 
ob.servatories in most of the cities of the Valley of the 
Euphrates, so that there was great learning and study 
before his day. The only trouble is that we have lost 
the threads of it. Plane geometry Thalks is said to 
have learned from Flgyptian priests. Anaximenes and 
Leucippus were a bit younger, but wore contemporaries 
of Thales and also citizens of Miletu.s. They proposed 
air and earth as the substantial elements. Heraclitus 
of Ephesus came a little later (640-475 B.C.) but was 
probably born before Anaximenes and Leucippus died, 
and he maintained that fire wad the. primordial thing. 
Before him it was ' oroaster (660-683 B.C.), who fol- 
^ lowed still earlier philosophers, antedating even the 
^ Chaldeans, from whom Abraham sprang, in regard to 


the supremacy of fire. It was of these pre-Chaldean 
teachers that a profound scholar now dead told the 
writer many years ago that they had left this record; 
**We worship God, and God only. We hold the sun to 
be His symbol, because from it come both light and 
heat; moreover, in it are contained all the elements of 
the earth.” 

Kmpidocles (490-430 B.C.) proposed earth, air, fire 
and water as the four elements of matter, and Democ¬ 
ritus of about the same time originated the atomic 
theory. Water, he .said, was liquid, because its atoms 
are smooth and round and can easily glide one over 
another. A solid like iron, he contended, must be made 
up of atoms which are hard and rough. Aristotle 
(«384-322 B.C.) made the distinction between what he 
called the matter and the essence of a substance. If it 
had not been for the ecclesiastical commentators on 
Aristotle, who claimed supernatural control of that 
which is intangible, we might have concluded that he 
fore.Hhadowed chemical energy and latent heat and that 
he foretold radioactivity. But even if he did he prob¬ 
ably didn’t know it. Aristotle also noted that wine 
yielded an inflammable substance. 

Archimedes (289-212 B.C.) and Eratosthenes (276- 
194 B.C.) addressed themselves rather to hydrostatics 
and mechanics, and there followed Pliny the Flder (23- 
79 A.D.), who enjoyed the friendship of emperors and 
was a delightful old gossip, writing down everythihg 
he could read or learn. His Natural History is a joy 
to this day, even if it is grotesquely wrong in almost 
every respect. It is beautifully translated, and we know 
of no more fascinating book for the idle hours of a man 
of science. Then darkness was upon the earth. 

The next glimpse of light seems to have been reflected 
originally from Egypt, but brought into Europe along 
about the eighth century by the Arabs. They had the 
idea of a materia prima, present in all things, but 
always contaminated by impurities. By many processes 
of purifical ion, e.specially by fire, it was hoped to obtain 
the true “e.ssence” or “tincture,” and this was substan¬ 
tially the philosopher’s .stone which could work miracles. 
But our pious forbears would have none of this un¬ 
godly thinking. The learned Arabs were put to death 
whenever this was possible, because they were un¬ 
believers, and therefore in league with Satan. Their 
books^were burned. The only idea that was acceptable 
was the plan to get rich quick by turning baser metals 
into silver and gold, and this also was under lively sus¬ 
picion of daemonic origin. It continued through mediae¬ 
val and renais.sance days, and some of the ^alchemistic 
symbols were designed to represent the planets supposed 
to be as.sociated with various metals. Others were em¬ 
pirical marks made to hide the meaning of the writers 
lest they be held guilty of the high crime of Inorthodoxy. 

Alchemy developed into iatrochemistry, or medical 
mysticism, which began with Paracelsus, who was bom 
in 1493, and the symbols were still in use when America 
was discovered. They were not always the same; many 
were invented and used by individuals as cipher, but an 
interesting number of them have come down to us. We 
have used a few for the cover of this issue, from which 
we modestly think it may be observed that they^ lend 
themselves especially to decorative purposes. The 
meanings of those shown on our cover, beginning 
at the upper left-hand corner and reading to the right 
are: Gold, earth, silver, copper, vitriol, sulphur, salt, 
air, water, fire, mercury, lead, tin and iron. 




September 8, 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


411 


Cleanliness 

In the Plant 

CONTRIBUTOR to Franklin P. Adams* “Conning 
Tower** column of the New York Tribune writes 
as follows: “ As I see more and more of be¬ 

nighted Japan I recall with an involuntary shudder 
a journey through Kansas last spring—Kansas, the 
richest community on earth, with a bleak environment 
of derelict outbuildings, faded ^homes’ of bald and 
hideous architecture, lawns conspicuous*by infrequency, 
and right-angled white schoolhouses. 1 wonder what 
strange psychology prompts the Japanese peasant, 
crowded and illiterate, ... to build him a picturesque 
little cottage, as lieat inside as a new cigar box, sur¬ 
rounded by shrubbery and a priceless garden. And 1 
wonder what instinct prompts the wife to array herself 
in classically artistic fashion, and to attire her off¬ 
spring in like manner. In Kansas the stranger closes 
his eyes; in Japan he rarely encounters anything to 
affront them.** 

We do not know why the author selected Kansas 
for his comparison; there are plenty of other states 
that would have served equally well. Hut his point 
is well taken; we Americans are very low in the scale 
of artistic conscience. We are practical in a utilitarian 
sense, but we are among the least practical of peoples 
in assthetics. In our own field of industry we probably 
rank below the farmer in this respect. Chemical works 
are notoriously ugly, and ugliness of structure and sur¬ 
roundings is one of the principal enemies to cleanliness, 
to order, to comfort in living, and to the pleasant things 
of life. Hygienic equipment and bafns are excellent 
in their way, but they do not go all the way. If wc learn 
that a chemical factory is to be built in the neighbor¬ 
hood where we live, we are usually disposed to move 
away if wc can; we fear that it will stink; and wc 
have good reason to believe that it will have a dirty, 
messy entrance and neglected grounds about it. 

We know that, inside the works, cleanliness and not 
only convenient but pleasant arrangements are worth 
while. The outside wc regard as not important, and 
here we are wrong. The outside important. Every 
man and woman that works for us is impressed by 
appearances as he or she enters our portals. It is not 
necessary that these be conscious impressions. Psy¬ 
chology and experience both teach us that it is the 
persistent repetition of impressions (hat counts large 
in determining the direction of our thoughts and (he 
mold of our opinions. The worst billboard offenders 
know this, and make it the very basis of their offenses. 
For instance, if some enterprising tobacconist plasters 
the walls and fences of the town with advice to smoke 
his Mercaptano cigars, we may not be disposed to 
smoke them, but all unconsciously we ffnd ourselves 
asking for a couple of Mercaptanos when we step in 
at the cigar store to buy a smoke. 

The stranger that passes by registers an impression 
of us, whether he knows it or not, if only he casts 
a glance at our works. This impression is either that 
as a corporate entity we are ugly and dirty and that wc 
stink, or that we look well and agreeable and pleasant. 
In order that the latter rather than the former opinion 
be registered as to our persons, most of us bathe dili¬ 
gently, shave every day, wear clean linen, have our boots 
polished and do what we can to produce what we call 
a “good** impression. We may say we don't care what 
people think, but usually in our hearts we know this is 


not so. So long as we are beyond the pinch of poverty, 
even shabby clothes are more likely than not to be a 
studied carelessness to give the impression of affability 
with all sorts and conditions of men. 

If, then, W’e w'ould have our persons create an agree¬ 
able impression, there is abundant refison why our 
works should do likewise. True, a proper care for and 
pride in the exterior of our plant increase the overhead 
charges, and overhead charges are not popular, espe¬ 
cially if (hey can be avoided. But overhead charges 
are as necessary as fuel or a sales department. A 
vast amount of administrative wisdom lies in discrimi¬ 
nation as to overhead. Old Uncle Dan'l Dollar- 
DOODLK, who doesn't know or care for anything but 
dividends, wants to cut out all “dcadwood,” as he calls 
it, as soon as he comes on the board of directors and 
begins to debilitate the company. He condemns the 
library, the research laboratory, the testing plant and 
the gravel walks and sod. He condemns everything 
on which he does not see a crop of immediate dividends 
growing. And usually he ruins the business. We 
recognize the presence of infinitely minute quantities of 
certain bodies which we cannot analyze, and yet which 
make or mar our products by their presence. Now* there 
are intangible qualities that also hold good in regard 
to the outside of the works. The effect of beauty or 
ugliness is silent but persistent. In what we do we 
represent the application of science which, for the 
welfare of all. we need to introduce into life. History, 
it is claimed, must bo rewritten in the light of science, 
in the light of man’s conquest of nature, rather than 
according to the might, the battles and the whimsies 
of kings. The day is dawning when the opinion of 
men of science is asked in regard to public affairs, and 
science, like other vocations, is known by its works. 
The factory is properly called the works. Men of 
science have a greater public responsibility today than 
ever before. So far as industrial chemists are con¬ 
cerned, how do their works appear? In the great, 
majority of cases they look like the devil. 

Radioactivity as the 

Possible Cause of Heartbeat 
ELATED information from Holland reveals re¬ 
searches which J’rofessor Zwaakdkmakkk has been 
making into (ho physiological elfects rjf radioactivity. 
In some highly interesting exiierirnents with solutions 
<jf radioactive mei.als on isolated frog hearts previously 
brought to a standstill'with potassium-free Ringer*.s 
solution, the ingcni<>us professor has coaxed the vital 
organs into renewed pulsations. Perfusion with solu¬ 
tion of radioactive elements in proper dosage restored 
the heartbeat, whereas none of the non-radioactive ele¬ 
ments did so. Dr. Zwaarpkmakkr also discovered that 
the absence of radioactive element in the kidney allowa 
the passage of sugar and throws the muscular wall of 
the arterioles out of action, while normal activity is 
restored by the addition of a radioactive element. 

Somehow we cannot help regretting that the emi¬ 
nent doctor made his discoveries. Life is becoming 
so complex that there seems to be no rest for the 
weary. After, as has been the habit of some of us, 
talking so much and saying so little about vitamines, 
both water-soluble and fat-soluble, must we now begin 
to worry about our radioactive rations? Must tho.se of 
us who may be of diabetic propensity now prepare to 
take a mesothorium cure? 
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Program of the Exposition 


Symposia Prepared by the Exposition Management on Fuel Economy, Industrial Management, Materials 
* Handling, Chemical Engineering, and Ceramics—Motion Pictures Illustrating 
a Wide Uange of Industrial Chemical Operations 


F ollowing is the program of the Sixth National 
F^xposition of Chemical Industries, to be held at the 
Grand Central Palace, New York City, Sept. 20 
to 25: 

Monday, Sept. 20 

8 P.M. 

Opening address by Charles II. Ilerty. 

“Co-operation in the Industries,*’ Charles L. Reese. 
Sir George FL F'oster, Canadian Minister of Trade and 
(’ommerce, will speak. 

“Problems Confronting the American Exporter,” 
Erastus Hopkins (Gaston, Williams & Wigmore, Inc.). 

Followed by motion pictures: 

1. “The U. S. Ammonium Nitrate Plant No. 2 at 
Muscle Shoals.” (2 reels.) (Courtesy Dwight P. 
Robinson & Co.) 

2. “Modern Packaging Methods.** (4 reels.) (Cour¬ 
tesy Pneumatic Scale Corporation.) • 

Tuesday, Sept. 21 

2 P.M.—Fuel Economy Symposium 

Chairman*s Address, R. C. Beadle (Managing Editor, 
Combustion ). 

“Burning Coal at 100 Per Cent B.t.u. Efficiency,** 
*W. O. Rankin (Quigley F^urnace Specialties Co.). 

“Saving Fuel by (.Controlling Chimney Losses,** F. F. 
Uehling (Uehling Instrument Co:). 

“PMuid Heat Transmi.ssion,” Alexander B. McKechnie 
(Parks-Cramer Co.). 

“Producer Gas and the Modern Mechanical Producer,” 
W. B. Chapman (Chapman Engineering Co.). 

“Refractory Cement: Tiife Insurance for a Furnace,** 
F. W. Reisman (Quigley P'urnaco Specialties Co.). 

“Preventing Conduction and Radiation Heat Waste,” 
S. L. Barnes (Armstrong Cork Co.). 

“Increasing Conduction and Reducing Fuel Consump¬ 
tion.” W. R. Van Nortwick (The Roto (^o.). 

“The Reason for the Fuel Saving in the Dressier 
Kiln,” (Vmrad Dressier (American Dressier Tunnel 
Kilns, Inc.). 

8 P.M. Motion Pictures 

(Jroat IJ. S. chemical industries: 

1. "The Story of Sulphuric Acid.” (1 reel.) (Courtesy 
General Chemical Co.) 

2. “The Production of Salt for the Chemical Indus¬ 
try.** (I reel.) (Courtesy International Salt Co.) 

8. “Perfumes foi the World.'* (Courtesy Antoine 
Chiris Co.) 

4. “A New Chemical Industry; Leather From the 
Ocean: F'ish Leather.** (8 reels.) (Courtesy Ocean 
Leather Co. and F'ord Educational Film Co.) 


* Wednesday, Sept. 22 

2 P.M. —Industrial Management Symposium 

“Ultra Analysis of Costs,” Harrington Emerson 
(The Emerson Engineers). 

“Research in Industrial Conservation,” H. E. Howe 
(Chairman, Division of Research Extension, National 
Research Council). 

“Progress of the American Coal-Tar Industry,” Grin- 
nell Jones (U. S. Tariff Commission). 

3 P.M.—Materials Handling SpYmposium 

Chairman’s Address, Roy V. Wright (Editor, 
“Material Handling Cyclopedia”). 

“Material Handling: The Paramount Problem,” J. H. 
Leonard (Editor, “Freight and Terminal Engineering”). 

“Chain Power Transmission,” F. G. Anderson (Morse 
Chain Co.). 

*‘Steel Collapsible Shipping Containers as Related to 
the Chemical Industries,” Everett W. Morgan (Pneu¬ 
matic Scale Corporation). 

8 P.M. 

Meeting of Chemical Warfare Post. 

(Speakers to be announced.) 

Thursday, Sept. 23 

2 P.M. -CnEMirAL Engineering Symposium 

(Meeting of the American Institute of Chemical 
Engineers, David Wesson, Chairman.) 

“A New Method of Destructive Distillation,” Thomas 
W. Pritchard, (Fuel Products Corporation). 

“Nitration of Hydrocarbons,” A. Hough and W. 
Savage. 

“Recoverance: A Physical Property in Material and 
Its Tmportjeice,” Robert G. Guthrie (Widney Test 
Laboratories). 

“(iperating Data of a Modern Byproduct Coke Oven 
Plant.” C. R. Bellamy. 

“Canada and the Cheftiist,” C. Price-Green (Canadian 
National Railways). 

“Utilization of Peat” (illustrated), B. F. Haanel 
(Canada Department of Mines). 

“Corrosion of Iron and Steel as Affecting the 
Industries,” W. D. Richardson (Swift & Co.). 

6:30 P.M. . 

Dinner of American Institute of Chemical Engineers 
at the Technology Club. 

8 P.M.—Motion Pictures 

(treat U. S. chemical industries: 

1. “Modern Coke and Gas Manufacture.” (3 reels.) 
(Courtesy The Hoppers Co.) 

2. “The Story of Petroleum Oil.” (3 reels.) (Courtesy 
Standard Oil Co. of New Jersey.) 




September 8» 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


418 


3. “The Asphalt Paving Industry.” (1 reel.) (Cour¬ 
tesy Barber Asphalt Paving Co.) 

4. “Colloidal Movement in Asphalt.” (1 reel.) 
(Courtesy Barber Asphalt Paving Co.) 

Friday, Sept. 24 

2 p.M.—C eramic Symposium 

(Meeting of the American Ceramic Society, R. H. 
Minton, Chairman.) 

“The Meaning Attached to the Term ‘Ceramics’ in 
Ancient and Modern Usage.” Committee Report, Con¬ 
densed. 

“A Classification of Sheet Steel Enamels,” R. R. 
Danielson, (U. S. Bureau of Standards.) 

8 P.M.—Motion Pictures 

Mining industries: 

1. “The Story of Coal.” (4 reels.) (Courtesy Sullivan 
Machinery Co. and U. S. Bureau of Mines.) 

2. “Building, Mining and Quarrying Machinery.” 
(2 reels.) (Courtesy Sullivan Machinery Co.) 

3. “Producing Pumps and Flngines.” (1 reel.) 
(Courtesy Midwest Engine Co.) 


4. “Silver Mining in Ontario.” (1 reel.) 

5. “Gold Mining in Ontario.” (1 reel.) (Courtesy 
Ontario Department of Mines). 

6. “The Manufacture of Pottery.” (1 reel.) (Courtesy 
American Ceramic Society). 

Saturday, Sept. 25 •. 

2 P.M. 

t Speakers to be announced. 

8 P.M.—Motion Pictures 

1. ‘'Manufacture of Asbestos.” (I reel.) 

2. “iSlks and Satins.” (2 reels.) (Both by Courtesy 
Bureau of Commercial Economics.) 

3. “Foamite Firefoam Blxtinguishing Apparatus at 
Work.” (1 reel.) (Courtesy Foamite Firefoam Co.) 

4. “Continuous Motion, Conveying, Stacking, Elevat¬ 
ing, Loading and Unloading Machinery.” (1 reel.) 
(Courtc.sv Brown Portable Machinery Co.) 

5. “The U. S. Ammonium Nitrate Plant No. 2 at 
Muscle Shoals, Alabama.” (2 reels.) (Courtesy Westing- 
housc-Chiirch-Kerr. Inc.) 


Exhibitors at the Exposition 


A Brief Description of the Exhibits of Over Four Hundred Exhibitors Prepared for the Exposition 
Visitor Who Wishes to Conserve His Time and Mafce Certain of Seeing 
Those Things in Which He Is Most Interested 


HE following societies and publications have re¬ 
served booths for reception and social purposes 
where they will be glad to receive their friends. 

American Chemical Society. 

American IDyestuff Reporter. 

American Dyes Institute. 

American Electrochemical Society. 

American Fertilizer. 

Canadian Chemical Journal. 

Canadian Mining Journal. 

Canadian Textile Journal. 

Chemical Age. 

Chemical & Metallurgical Engineering. 

Chemical Catalog. 

Chemical Color and Oil Daily. 

Color Trade Journal. 

Combustion. 

Container Club. 

Iron and Steel of Canada. 

Journal of Commerce. 

Journal of Industrial and Engineering Chemistry. 

Manufacturers Record 

Oil, Paint and Drug Reporter. 

Paper Mill and Wood Pulp News. 

Pulp and Paper Magazine of Canada. 

Textile CoiiORisT. 

Textile World Journal. 

Tbxtiuss. 

The following list of exhibitors at the Sixth National 
Exposition of Chemical Industries, together with a 
brief statement of their exhibits and names of repre¬ 
sentatives, will be of special value to those who expect 
to attend the Exposition. Being published well in ad¬ 
vance, it will enable prospective visitors to conserve 
their time and give attention to those matters in which 
they are particularly interested. The list is practically 
complete. Where no description of exhibit is given, 
the information requested either was not furnished or 


arrived loo late for publication. No attempt has been 
made to give booth numbers or location in the Grand 
Central Palace, because these will be more easily ob¬ 
tained from the handbook and guide which will be dis¬ 
tributed at the Exposition with our compliments. 

Abbe Engineering Co. — Ball mills, pebble mills, labora¬ 
tory grinding machine.s, disinU^grators, rotary cutters for 
roots, herbs, rubber, etc.; bolting eloth. In charge of ex¬ 
hibit: H. F. Kleinfeldt. 

Abbe, I'aul O., Inc. 

Ain.svvoktii, Wm , & Sons. —Precision analytical and as¬ 
say balances; precision analytical balance with keyboard- 
operated weight carrier for handling fractional gram 
weights. Precision a.ssay balance with a sensitivity of 
1/1000 mg.; readings are indicated by a reflected beam of 
light. In charge of exhibit; Robert G. Ainsworth. 

Ajax Electkotiikrmic Corp. -Laboratory induction fur¬ 
nace with vacuum tube; brass tube annealing furnace; 
brass-melting furnace for materials of melting point not 
above 1,5^0 deg. C. In charge of exhibit: Edwin F. North- 
rup, Dudley Willcox and Harry F. Porter. 

Alberene Stone Co. —Exhibit of laboratory construction 
of Alberene stone, consisting of a typical fume hood, wall 
tabic with reagent shelves, sink, peg-D<iard, etc. In charge 
of exhibit: E. L. Collins, W. K. Fields. R. G. Grothe. W. 
Heins, A. Y. Meeker and N. N. Moneypenny, Jr. 

Aix:oiiol PRODUtrr.s Co. 

AiJiiXANDER, W. H. 

Allen Electrolytic Cell Corp. —The Allen-Moore elec¬ 
trolytic cell. In charge of exhibit: Kent R. Fox and 
Howard D. Marsh. 

Allis-Ciialmkrs Manufacturing C'o., Inc —Dust collec¬ 
tor, motors, rubber-lined centrifugal pump, pulverator. In 
charge of exhibit; Representatives from the New York 
office. 

American Aniune Products, Inc. —Full line of colors 
dyed on felt, leather, wool, cotton and silk. Line of cs.Mcntial 
oils and fine chemicals. In charge of exhibit: Messrs. Fen¬ 
ton, frossen, Roelofs, Mehnen, Bennefiebl, Giroward, Collins, 
Chase, O’Hara, Hennessy, Whyte, Greogor, McDermott, 
Schleicher and Choosman. 
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Amkrican Ciip:micai« & Mi'g. Co. 

American (U»:mical & Sucar Maciiinkky Co.—P atent 
multiplex film evuporntOL' an^l McLaurin patent gua scrub¬ 
ber. In charge of exhibit; Messrs. Lawrence and Duni;- 
linson. 

American Cyan amid Co. —llluuiinated wall case showing 
models of the principal apparatus used in the fixation of 
alniospheric nitrogen, and the intermediate and finished 
products of tho 'cyananiide process. In charge of exhibit; 
E. .1. Pranke, R. R. Stewart and .1. P. Hubbell. 

American I)RE«'isi.KR Tunnel Kilns -Illuminated screen 
showing continuous view of tunnel kilns and their applica¬ 
tion to chemical processes; samples of materials such as 
bricks, porcelain, steel, and malleable iniri which have been 
treated in tunnel kilns. In charge of exhibit: Conrad 
Dressier. 

American Hard RuiUiKK Co. Hard rubber equipment 
for hantlling acids, alkalis, dyes, food products*and cor¬ 
rosive chemical solutions. A hai*<l rubber pump w'ill be 
shown in operation. In charge of exhibit: A. M. Ackerman. 

Amkru'an Krdn Scale Co. .Vutomatic dial scales. In 
charge of exliihit: .John .1. Kelly. 

American LaKrance Kirk Enuink Co., Inc. -Industrial 
safety devices, lire prevention apparutu.s, chemical engines 
and lire exliiiguisliers. In cli.'irge of exhibit: II. J. Lovell 
and .Janies W. Knohiock. 

Americ'an Metal Co., I/rn.—Ores and products of zinc, 
molybdenum, lead, copper, gold, silver, arsenic, selenium; 
sulphuric acid. In charge of exhibit: H. M. Rurkey, E. K. 
Judd, R. C. Latz and Mi.ss A. .M. Stout. 

Ami!:ric\\n Metal Products (’o. -Acid-resisting eastings 
and finished parts Mich ;is valves and cocks; shafting, 
sheet, rod.--. Souvenirs will he pre.sented to purchasing 
agents and erigineer.s, consisting of cliisels of 81 per cent 
copper with which sti'cl may In* chipped. In charge of 
exhibit: R. VV. Alger and C. J. Zaiser. 

American Pt'LVERr/ER Co.—American pulverizers suit¬ 
able f«)r tile chemical industry. In charge of exhibit: Dun¬ 
ning, Luckel Engineering (k>. 

American Rollinc Mill Co. 

.American Steel jfe Wire C-o. — Sulphate, of iron, both 
sugar and crystal form; different materials made from 
sulphate (>f iron or in which this idays an important part 
in manufacture. In charge of exhibit: Arthur S, Lutz, 

A MEKICAN TUANSKORM ER ( 'i 1. 

American Water Soetener Co, 

Anaconda Copi’er Minim: Co. —Proifucts and byproducts 
from the smelting .and r(*finirig of (*op|)(>r ores; electrolytic 
zinc; uses of copper in tlic chmuical industry illustrated hy 
equipment loaned fur the occa.sion; .Anaconda white lead. 
In charge of exhibit: S. Skowronski. 

• Anaconda Lead Products Co. 

Anaconda Rollino Mill Dept. 

Ancel, H. Reeve. & Co.— Filter paper of American manu¬ 
facture; rubber tubing, glass wool. etc. In charge* of ex¬ 
hibit: R. S. Proper and T. L. ilarrocks. 

Aniline Dyes & Chemicals, Inc. 

Aniline Sales Corp. 

Anthrakone Dye Products &. Chemical Co. 

Anti-Hydro Waterproofing Co. -Liquid chemical com¬ 
pound for rendering concrete waterproof, dustless, oil-proof, 
acid resisting and chemical re.*iisting. In charge of cx- 
liibit: R. A. Meyer, 'fhoma.s Moore, Joseph Meyer, M. R. 
Duffy, M. K. Townsend, Charles A. Rr*)wn. 

Apex ( hemical Co.- Antimony sulphide and other anti¬ 
mony compounds; suljihonating oils, softening, finishing 
compounds, etc., for the textile industry; chemical .special¬ 
ties for the leather industry; fabrics and leather which 
have !)een treated by the.se specialties. 

Aukkll Safety Rac Co. -Complete line* of “Arksafe” 
elastic p;ipcr linings for shipping packages, plain and water¬ 
proofed. hi charge of exliihit: Pedro J. Morales. 

Armstrong Cork Co.— Nonpareil insulating brick for 
furnace.s, boiler .settings, kilns and other high temperature 
equipment; Nonpareil high-pressure insulation for steam 
lines, and other hot surfaces; Nonpareil cork covering for 
brine and ammonia lines .und other cold surfaces; Non¬ 
pareil corkboard for cold storage rooms or wherever con¬ 
stant temperature is reciuired. In charge of exhibit: Rep- 
reseiilativt^s from New York oAicc. 

Arnold, Hoffman & (\)., Inc.— Oils, softeners, gums, 
starches, pigment and other colors for textile sizing, print¬ 
ing, and finishing, and for use in the paper, chemical, 
leather and other industries. In charge of exhibit: H. H. 
Hall, C. L. Berntson, E. M. DeRaun, G. D. Curtis, H. P. 
Geier. 

Ateritk Co., Inc. —Aterite-trimmed valves and cocks for 
handling petroleum; Aterite valves, cocks and fittings for 


high temperature stills and sulphuric acid lines; also valves 
and fittings for. all temperatures of steam, both saturated 
and superheated. Wrought Aterite in the shape of rods, 
sheets, wire, etc. In charge of exhibit: Ernest G. Jarvis. 

Atlantic Dyestuff Co.-^The central feature will be a 
miniature dye-making plant, in addition to which the com¬ 
pany will show its various products. In charge of exhibit: 
Charles II. Stone, G. R. Stoettner, H. M. Paine, H. K. 
LMlrich, C. C. Burt and Karl Ruger. 

Att.as Electric Devices Co.~Color Fade-ometers for 
color testing by standardized radiation. In charge of ex¬ 
hibit: Clarence W. Jameson and Hugh E. Weightman. 

BABnriT, B. T., 

Bacharach Industrial Instoument Co. —Pressure re¬ 
corders ami gas meters in actual operation; special demon¬ 
stration showing the application of Pitot tube to the meas¬ 
urement of gases. In charge of exhibit: Herman H. Sticht,« 
Mr. liauterbach, and Mr. Bacharach. 

Ractimkieu & Co.—Aniline dyes. In charge of exhibit: 
G. M. Lord, William Baur and H. L. Gettler. 

Railky Meter C-o. —Working exhibit of meters for water, 
steam, gases, and various chemicals. In charge of exhibit: 
E. G. Bailey, W. R. Little, H. M. Hammond, N. Dmytrow, 
Jr. and M. Repa. 

Raker, J. G., Chemical Co. 

Raris(:r Asphalt Paving Co.—Comprehensive exhibit of 
native lake asphalts and their products, with special ref¬ 
erence to those useful in chemical plants and laboratories, 
(’rude arul refined asphalt, mineral rubber, ready roofing, 
:i.spha1t shingl<*s, preservative paints, high-grade oils for 
special lubricating purposes, flotation oils. 

Rarrett (’o.. The —This company has joined forces with 
the General Chemical (-o.. Die National Aniline & Chemical 
Co., the Semet’Solvay Ck). and the Solvay Process Co. in a 
series of botiths containing an instructive and educational 
exhibit of their products. In charge of exhibit: H. G. 
Sidebottoni. 

Rausuh & Lomb Optical Co. -Metallographic equipment, 
coii.sisting of large photmnicrographic camera with special 
microscope designed f(»r metallographic work; optical meas¬ 
uring instruments such as the Duboscq colorimeter, Abbe & 
Dipping refractoineter and saccharimeter, chemical micro¬ 
scope and binocular microscope. In charge of exhibit: 
E. H. Anthes, I. L. Nixon and W. L. Patterson. 

Beach-Russ Co. —The following machines will be shown 
in operation: High-duty vacuum pumps, rotary air com¬ 
pressors, laboratory pumps, acid pumps and heavy liquid 
pumps. In charge of exhiliit: Howard C. Russ. 

Beaver Chemical (ki. —Sulphur colors. In charge of 
exhibit: John E. Rooney and John B. Dunbar. 

Becker, Christian, Inc. —Analytical and laboratory bal¬ 
ances, featuring the chainoniatic balances; bullion scales; 
torsion balances. In charge of exhibit: W. C. Symington, 
A. T. Millroy and J. W. Welz. 

Re(:kij!:y Perforating Co. 

Bethlehem Foundry & Machine Co. —Wide range of 
cMslirigs of Corrosiron, Demon.stration by acid test of a com¬ 
parison of the wearing qualities of (Corrosiron against cast 
iron. In charge of exhibit: J. George Lehman, R. £. Wil¬ 
bur, A. H. Sjeven.s, R. H. Stevens anil GtMirge Eitele. 

Rt.ackmer Rotary Pump (^o. —Model.s of pumps, with 
n«‘res.sary explanatory charts and pictures of the various 
units made, fn charge of exhibit: A. L. Rock and F. P. 
(loertz. 

Rijvckston*s Son, P., & Co. 

Booth Et.ectkic Furnace Co —Booth rotating brass fur¬ 
nace of 500-lb. capacity. In charge of exhibit: C. H. Booth, 
E. F. Tweedy and F. W. Doran. 

Boyer Dil Co,, Inc.- -Vegetable oils such as castor, coco¬ 
nut, etittoii, mustard, palm, rape and sunflower, together 
with the seod.s from which they are made and typical by¬ 
products. In charge of exhibit: Messrs. Boyer, Kicnle, 
Blytlie, Weber and others. 

Bristol Co.- Full line of recording and indicating in- 
.slruinents for pressure and vacuum, liquid level, temi^ra- 
ture, electricity, time, motion, speed. In charge of exhibit: 
II. L. Griggs. 

Brown Instrument Co. —Comprehensive display of in¬ 
dicative and recording pyrometers, recording and resistance 
thermometers, indicating and recording instruments for 
pressure, vacuum, speed, time and operation. In charge 
of exhibit: J. D. Andrews, M. A. Leister, George W. Good¬ 
man, R. B. McCafferty, C. D. Porterfield and O. W. Stowe. 

Brown Portabtjb Conveying Machinery Co —^Portable 
inclined elevator for piling boxes, bags and bales. Portable 
inclined elevator for loading and elevating loose material. 
Hand power portable tiering machine for lifting and piling 
cases, rolls and drums. In charge of exhibit: 0. H. OerteT 
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Buckman & Pritchard, Inc —Exhibit of refractory 
shapes, bricks, cupola blocks and crucible high tension in¬ 
sulators and spark plug cores of zirconium silicate or zir¬ 
con. Commercial products of ilmenite and rutile, including 
a newly developecf white pigment. In charge of exhibit: 
George A. Pritchard and 11. H. Buckman. 

Buffalo Foundry & Machine Co. —Vacuum drying ap¬ 
paratus, evaporators, chemical equipment and sugar appa¬ 
ratus. New developments during the past year in Buflovak 
and Budokast apparatus. In charge of exhibit: K. G. Rippcl. 

Burrell Technical Supply Co., Inc. —Burrell gas anal¬ 
ysis apparatus and other testing apparatus. In charge of 
exhibit: G. H. Burrell, B. P. Mase and 1^ .1. Segrave. 

Calco Chemical Co. —Dyes and intermediates with dem¬ 
onstration of dyeings on fabrics, paper pulps and lakes. 
In charge of exhibit: Me.ssrs. Sampson, Sumner, Klein, 
Bosworth, Ackerman, Parodies and Merry. 

California Alkali Co. 

(^ANADA Carbide Co. 

Canadian Electrode Co. 

Canadian Electro Products Co., Ltd. —Carbide of cal¬ 
cium, acetic acid, acetaldehyde, paraldehyde, U. S. 1*. and 
commercial and aldehyde ammonia. In charge of exhibit: 
II. E. Mus.sott, Henry Booth and J. C. Fruit. 

Canadian Pacific Railway Co. 

Carborundtim Co. —('rude carborundum and aloxite crys¬ 
tals; silicon metal; carborundum and aloxite abrasive 
products, such as grain, abrasive paper, eloth and wheels; 
carborundum refractory briek and special .shapes; silfrax 
yrometer ])roteetion tubes and muffles. In charge of ex- 
ibit: Otis Hutchins, Dr. H.Trtman, S. C. Idnharger, (\ E. 
Hawks and W. L. Meek. 

('auriku Ent;inekk|N(: ('orp.- Complete installation of 
Carrier humidifying equipmenl in operation, and typical 
products into the manufacture of which (.-arrier eciuipmenl 
enters. In charge of exhibit: J. E. Bolling. 

Celluloid /apon Co. 

C'ENTRAi. Scientific ('o.- Constant temperature appara 
tus consi.sting of electrically heated and controlled drying 
ovens, vacuum ovens and water baths; high vacuum pumps; 
electrically operated laboratory devices; electric furnaces 
and electro-titration apparatus; oil and fuel testing ecjuip- 
ment; physicochemical apparatus. In charge of exhibit: 
S. L. Redman, O. T. Lewis and A. B. Carter. 

Chadwiuk-Hoston Lead ('o. 

Chapman Enoineering Co.- Automatic floating agitator 
complete w’ith automatic feed in actual operation. Regu 
lating and recording devices in actual operation on pressure 
and vacuum lines. In charge of exhibit: W. B. (?hapinan. 

(^iiapxMan Valve Mit;. Co. 

Chemical C'o. of America, Inc.—D yes ami intormeiHates. 
In charge of exhibit: S. iserman, ('has. Kendall, A. P. 
Christ, R. H. Steele and F. X. IiC‘hmann. 

CiiK.Mic\i. Equipment Co. —(’eco products, comprising 
acid valves ainl pumps, priming systems, spray systems, 
experimental vacuum evaporator. All except the latter will 
be in operation. In eharge of exhibit: H. E. LaBour, 
R. T. White, F. L. Dunlap and E. M. Baker. 

(’he.mh'al Pi mp ^ Valve (k) —Centrifugal pumps, pack¬ 
ingless valves and fiitings for chemical works. In charge 
of exhibit: A. B. Antisell, F. A. Waiter. 

Chiris, Antoine, Co.- Full line of es.sential oils, .syn¬ 
thetic aromatic chemicals, re.sinarome.s, oleo re.sin.s, etc.; 
manufactured in American factories. Also a full line of 
products from the company’s French factories; capes- 
viscose, a self-fixing bottle capping. 

('lkveland-Cliff.s Iron Co. —Refined wood chemical prod¬ 
ucts; methyl alcohol, methyl acetone, acetone, acetic acid, 
hexamethylenamine, etc. In cliarge of exhibit: Charles B. 
Hall, Austin Farrell and E. J. Hud.son. 

('LEVELAND INSTRUMENT (k).—Tbcrmo-eleetric and resist¬ 
ance types of indicating and recording pyrometers; mul¬ 
tiple station circular chart recorder. In charge of exhibit: 
Herman H. Stiebt, W. B. North and If. B. Rich. 

Clinchfield Products Corp. —Feldspar, ground and 
crude; variety of finished articles using this material. In 
charge of exhibit: Charles Ingram and T^eo L. Hunt. 

Clipper Belt Lacek Co. —^Three different type.s of clipper 
belt lacing machines; demonstration of belt lacing. In 
charge of exhibit: William F. Kail. 

Commercial Solvents Corp. 

Consoijdated Chemical Products Co. 

Contact Pr(x;ess Co. —Sulphuric, muriatic and nitric 
acids, fuming sulphuric acid, oleum, mixed acid, salt cake. 
In charge of exhibit: Dr. von Rucker and T. Smith. 

Corning Glass Works. —Complete line of Pyrex labora¬ 
tory glassware and apparatus. In charge of exhibit: G. 


Willw Drake, Frederick Krai.ssl, Irving B. (‘ary, F. F. 
Pfeiffer and A. S. Eggleton. 

Crane Co. 

Crank Packing (.'o.--Fu11 line of “.John Crane** flexible 
metallic packings for liquid, vapor and acid service. Dem¬ 
onstration of eleetrolytic disintegration of tubes and pipes, 
with meihods of packing to avoid this destruction. In 
charge of exhibit: Julian N. Walton aiu^ F. E. Payne. 

Crescent Salks & Engineering Co.- -Crwcent roto-piston 
vacuum and pressure pumps, ('re.scent vacuum chucks. In 
charge of exhibit: L. L. Beeken. • 

• Davidson, M. T., Co.— Steam pumps for general power 
plant service and for acid. In eharge of exhibit: John 
Ijowc and William E. Brennan. 

Davison ('hemiu.vl c'o. —J’yrites ore, cinder.s, sinter,Cop¬ 
per proeipitale, sulphuric acid, acid phosphate, double super- 
phosphaie, magnesium fhiosilicato, precipitated silica and 
silica gel. A working exhibit showing the absorbent quali¬ 
ties of silica gel. In eharge of exhibit: E. B. Miller, B. F. 
Lovelact*, Walter A. Patrick, W. D. Huntington, J. R. Wil¬ 
son and A. E. Marshall. 

Del AVAL Separator Co. 

Denver Engineering Works ('o. 

J)KRMATOI.OGICAL l.ABS. 

Detroit Electric Fitrnaue Co.- Detroit electric fur¬ 
naces for melting brass, bronze, copper, aluminum, cast 
iron and steel alloys. In charge of exhibit: E. L. (.'rosby, 
E. li. Kavanaugh, H. M. St. John and A. E. Rhoads. 

Detroit Range Boiler & SteeIi Barrel Co. -“Perfect” 
metal bilge barrels, black and galvanized; Detroit drums 
both light anil heavy type with removable head. In charge 
of exhibit: W. B. Goddard, ('. ('. ('hoate, H. Ross Mnek. 

Devine, J. P., i'o. -Display of vacuum apparatus, such 
.as drum driers, chamber driers and vacuum pumps; also 
an exhibit of “Kek” pulverizing mills. In charge of ex¬ 
hibit: J. P. Devine, ('. P. Devine. L. W. Graves. E. H. 
Miller and 11. (\ Mills. 

Diamond State Fiber ('o. —Vulcanized liber in sheets, 
rods, tubes, cans, sample cases, trunks; eondeiisite celoron 
wateiproiJing insulation. In eharge of exhibit: ('buries 
M. Bogt*rt. 

Dings M.xgnktic Separator ('o. -Three magnetic sep¬ 
arators in operation for the treatment, of material which 
may he suhniitled. In ch.'irge of exhibit: J. R. Manegold, 
E. S- llirschherg, J. E. Randall, S. (i. Oates and A. H. 
Ackerman. 

Dominion W\tkr T*ower Bra.nuii of the Department of 
THE Interior of Ottawa, (’anada.- This bureau will be in 
charge of engineers qualified to give general and particular 
information concerning ('anada’s water-power ami economic 
minerals, both of which are imp<»rtani in the eslablish- 
meril and development of the rhtMiiical industry in ('anadif. 
In charge of exhibit: J. B. ('hallies, J. P. Johnston and 
A. M. Beale. 

Dorr (k)., ’I'liFr- Working installation of Dorr agitator, 
tray thickener and pump demonstrating mdhods of mixing 
and dewatering applicable to chemical and iiidu.strial 
processes; small working nioilels of Dorr ciiuipmcnt. The 
special feature will he a miniature sewage treatment plant, 
in charge of exhibit: P. M. McHugh, If. N. Spicer and 
H. W. Morgan. 

Dow CliEMH'AL C’o. (’hi'micals: pharmaceutical, indus¬ 
trial, heavy; dyes; intermediates; in.seetieides. In charge 
of exhibit: (J. Lee (bimp, Lelaml I. Doan, Ralph E. Dorland, 
George Ashworth and Wilson 1. Doan. 

ORACKhTi’T. P. W., & Sons ('o. 

Draper Mfg. (!o. 

Drying Systems, Inc.- Small dric*r for the chemicjil in¬ 
dustry. In charge of exhibit: F. A. Lippert, ('. H. Currier 
and R. E. Lippert. 

Diinmng, I.ueckkl Enirnkering (.'o Nelson wood plate 
ami frame filter press f<ir corrosive liquiil.s. American 
ring pulverizer for pulverizing lime stone, pyrite, salt, 
phosphate rock, etc. In charge of exhibit: Harry Dunning, 
W. J. Lueckel and Paul S. Knittle. 

Du Pont de Nemours, E. L, & Co. -*rhis company will 
exhibit products of the following divisbms: Lithopone, dry 
color.s and pigments division, chemical products divi.sion, 
acids and heavy chemical division and dyestuffs sale.s 
divi.siun. Special attention will be given to the display of 
dyes. 

Duriron CASTING.S ('o.—Ckimprehensive .selection of Dur- 
iron apparatus, covering standardized designs of regular 
equipment and new equipment. First showing of the in¬ 
dustrial film “The Story of Duriron.” In charge of exhibit: 
Messrs. Scbenck, Pitman, Hall, Dart, Pratt, Smith, Daniels, 
Elkins, Suverkrop, Jaffe, Schatzabel, H. IT. Van Ktten and 
O. Jacobsen. 
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Kaci.i-: i^iciiKK Lead I'o.—Display of lead products, and 
products of other industries in which lead is used; a model 
of a sublimed white lea<l (basic sulphate) plant. In charp:e 
of exhibit: II. Gates, A. F. Brown, C. E. Gilson, L. £. 
Kidly and J. K. MacGref^or. 

East Jer.^’Ey Pipe Co. —The centrifugal and extractor 
department will exhibit a Ilercules-Klectric hydro extrac¬ 
tor and a 7-in. x^orkin^ model machine of the same design, 
la charge of e^Aiibit: H. H. Stephens. 

Eastman Kodak Co —Organic chemicals for research 
purposes; Eastman tested chemicals for photographic use; 
exhibits of a physical and photographic nature from the 
research laboratory. 

Economic Machinery Co. 

Economy Enc.inkerinu Co. -Miniature oil warehouse 
(‘ontnining economy steel barrel racks and tiering machines; 
full-size electrically driven tiering machines; full cize hand 
power tiering machines; one unit economy steel barrel rack, 
full size. In charge of exhibit: T. R. Tordotf. 

Eik;ar Bros. Co. 

Kcyptian Lacoi'er Mantfactiiring Co. —Lacquers, thin- 
ners, enamels and similar products, as well as finished 
articles on which these products have been used. In charge 
of exhibit: Messrs. Soplier, DeBaun, Popper, Hayward, 
Henry and Schlott. 

Eimek & Amend —Replaceable unit electric furnaces and 
hot plates; Kreas cdectric ovens; llortvet cryoscopc; Juerst 
(•bulli«)scope; Bingham & Green viscometer and plastometer; 
MciMichael viscosimeter; IT. S. Navy type emulsifier; Barn- 
stead water still; Wysor polishing and grinding apparatus; 
Braun pulverizer; Morgan drop weight apparatus; American 
rotary vacuum pump; MacLeo<l gage, Columbia University 
tyjie; Kobe condenser; Fleming and Fisher combustion 
bulbs; Hnrlvet butter fat bottle; refractomeiers; micro¬ 
scopes and Dubo.scq colorimeters. In charge of exhibit: 
(T. G. Amend, W. R. Eimer, F. Wilbur Schulenbcrger, Theo¬ 
dore Taistru, I. Banner and Herman Weber. 

Electric Furnace Co. 

Electro Bleaching Gas Co. —Finished products which 
have required the use of liquid chlorine ill the process of 
their manufacture. In charge of exhibit: James B. Dug¬ 
gan, S. W. Jacobs, S. 1. Escoclt, W. A. Kennedy and George 
U. Ellis. 

Electrolytic Zinc Co , Inc. 

Electron Chemical Co. —Allen-Moore electrolytic cell. 
In charge of exhibit: Kent R. Fox and Howard I). Marsh. 

Elmore, G. IT.—Elmore continuous centrifugal machine 
in operation. In charge of exhibit: G. IT. Elmore and 
R. W. Rigler. 

Elyria Enameled Products Co.- -Elyria enameled stills, 
^lutoclaves, open-jacketed tilling kettle complete with agi¬ 
tator, .still complete with condenser, receiver and pump. 
The autoclave and the multiple unit condenser, which will 
be shown with the 10-gal. still, are entirely new develop¬ 
ments. In charge of exhibit: Wm. E. Gray, Wm. K. Gray, 
Jr., Max Donauer and R. W. Smith. 

Empire Laboratory Supply Co. Inc.— Chemical glass¬ 
ware and apparatus; laboratory supplies of all kinds. In 
charge of exhibit: M. A. Goldstein, E. C. Weiskopf, II. L. 
Thompson, J. C. Headley, P. Freedman and H. Freedman. 

Engelhard, Charles —Indicating and recording pyrom¬ 
eters, automatic temperature regulators, electric furnaces, 
impervitc refractories, pyrometer tubes, transparent quartz 
glass, electric resistance thermometers, mercury vapor arc 
lamps. In charge of exhibit: C. W. Hubbard. 

Everlasting Valve Co. 

Excelsior Dye.stijffs & Chemical Co. —Dyes and 
chemicals. In charge of exhibit: Walter Reinicke and 
Charles Frankel. 

Fatx:on D\-e & Ciiemicai. Co.. Inc— Aniline colors. In 
charge of exhibit: Dr. E. C. Altvater, Harry Laut and 
Julius Oettinger. 

Fleisiier, W. L., & Co., Inc. —Air-conditioning apparatus 
and a spray drier. In charge of exhibit: W. L. Fleisher, 
A. W. Lissauer and D. 1^. Connelly. 

Fixirasynth Laboratories -Raw materials for flavoring 
extracts, flavoring extracts and other aromatic chemicals; 
betanaphihol benzoate and benzyl benzoate medicinal. In 
charge of exhibit: Louis A. Rosett, Charles L. Senior and 
Alexander Katz. 

Foamite Fire^OAM Co— Fire extinguishers of the smaller 
t^e using foamite and firefoam, with demonstration of the 
effectiveness of these extinguishers in smothering fire. In 
charge of exhibit: R. H. Austin. 

Foote Mineral Co. —Display of rare and unusual ores, 
together with chemical products manufactured from the 


same. A feature of the exhibit will be the demonstration 
of the refractory properties of zirkite and zirkonalba in the 
electric furnace. In charge of exhibit: H. C. Meyer and 
Samuel K. Bell. 

Foxboro Co., Inc. —Recording and indicating instou- 
ments for pressure and vacuum, hydraulic gages, combina¬ 
tions of recording thermometer and temperature controller. 
COa recorder in operation, and other instruments. In 
charge of exhibit: W. W. Patrick and E. P. Grout 
Fuel Products Corp. 

GARRIGUE, ClIAS. F., Co. 

Garrigue, W114JAM, & Co—Oils, fats, glycerine and soaps 
in variou.s stages of processing. In charge of exhibit: J. 
W. Bodman, 0. 11. Wurster and W. E. Sanger. 

Gbigy Co., Inc. 

General Bakelite Co —^Bakclite materials with ex¬ 
amples of their various applications; operation of molding 
press giving demonstration of the bakelite molding proc¬ 
ess. In charge of exhibit: Hylton Swan, H. S. May, L. M. 
Ros.si, C. H. Hall and William S. Gordon, Jr. 

General Briquetting Co.—Briquets made from fine fuels 
and fine chemical and metallurgical byproducts. In charge 
of exhibit: A. L. Stillman, J. Sprung and J. E. Stevens. 

General Ceramics Co.- -Models of standard chemical 
stoneware apparatus consi.sting of a complete plant for 
the manufacture of muriatic acid which will be operated 
at intervals during the exposition; chemical stoneware ex¬ 
haust fan and an etching machine which will be operated as 
required: fused silica shapes made at the company's new 
plant near Perth Amboy, N. J. In charge of exhibit: 
Percy C. Kingsbury, F. A. Whitaker and R. S. Beecher, 
A. C. Otto, Hubert Royer and K. J. Peters. 

General Chemical Co —Working model of the latest 
type sulphuric acid tank car; 6-ton model of the new Her- 
reslioff for roasting ores, in operation daily; display of 
reagent chemicals. In charge of exhibit: Messrs. A. W. 
Hawkes, G. G. Ackerson, C. E. Shean, George N. Vardy, 
J. H. Eberhardy, M. M. Biddison, J. E. Wilson, R. P. Silva, 
W. J. Kramer and J. L. Thomas. 

General Electric Co. 

General Filtration (3o., Inc.- Filtros uniformly por¬ 
ous, acid-proof, artificial stone, filter plates in various 
.shapes and sizes; Filtros acid-proof cement, and acid-proof 
stoneware girders. In charge of exhibit: F. E. Leiby and 
W. W. Robachcr. 

General Fire Extinguisher Co. 

Georgia Lead Works. 

Gibson Price & Co. 

Gijimorgan Pipe & Foundry Co —Working model of 
continuous gas-fired limekiln and standard flaking and con¬ 
gealing machine; nine compartment filters and standard 
Duplex exhauster. In charge of exhibit: C. H. Ilinnant. 

GiiAss Coating Co. 

GIjENS Falls Machine Works —Demonstration of rotary 
.sulphur furnace for production of SO 2 ; model of a Knot & 
Silver screen for use on cither chemical or mechanical wood 
pulp. In charge of exhibit: Harold D. Wells and Fred 
S. Chaffee. 

Gordon Dryer Corp. —Gordon high-efficiency atmospheric- 
type drier for drying chemicals, colors, dyestuffs, pharma¬ 
ceutical and medicinal products. In charge of exhibit: 
Nathan Owitz, N. W. Park and John Bogge. 

Gottesman, M., & Co., Inc. —^Industrial chemicals for the 
paper and pulp industry, such as sulphate of soda, sul¬ 
phate of alumina, bleaching powder, china clay, casein, 
rosin, blanc fixe and soda ash. In charge of exhibit: 
Arthur J. Sigel, Guy A. Gardner and E. A. Pita. 

GoiJiJ)s Manufacturing Co —Line of pumping machin¬ 
ery suitable for use in chemical plants. In charge of ex¬ 
hibit: W. II. Hopper, H. R. Gumbert, W. H. Valentine, 
W. J. O'Neill, H. J. Angcll and E. E. Brercton. 

Greeley Products Corp. —Lubricating, vegetable, fish 
and animal oils, pine products and industrial chemicals. 
In charge of exhibit: H. A. Carman, H. S. Kenyon, W. R. 
Boin and B. D. McGampbell. 

Greiner, Emil, Co. —Chemical and scientific instruments 
and apparatus made of glass. In charge of exhibit: Emil 
Greiner, Emil Vonhof, P. Todtschinder and M. Kohn. 

Grinnrll Co., Inc. —Grinnell automatic sprinkler and 
other Grinnell fire-protection devices. The Grinnell auto¬ 
matic sprinkler will be shown in operation periodically 
throughout the exposition. In charge of the exhibit: How- 
ard E. Branchy Frank V. Sackett, F. S. Grans, Henry Walsh 
and Robert Nicholson. 

Groch Centrifugal Flotation, Ltd. 

Gruendum Patent Crusher A Pulverizer Co. 
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GuEimSEYWAiiE Co.—Complete line of chemical laboratory 
jMrcelaina consisting of crucibles, casseroles, evaporating 
dishes, beakers, combustion boats, mortars and pesties, por¬ 
ous cells, etc. In charge of exhibit: Allan L. Goulding. 

Hamilton & Hansell, Inc. —^Illustrations of electric- 
furnace installations. Information on general metallurgical 
processes such as ore dressing, smelting, chloridizing and 
leaching processes in accordance with the Ramen patents. 
Models of flue cleaners. In charge of exhibit: H. A. 
De Fries. 

Hanovia Chemical & Manufacturing Co.— Electric re¬ 
sistance furnaces, quartz resistance thermometers, Hanovia 
quartz mercury arc lamp, transparent quartz laboratory 
ware and Engelhard pyrometers. In charge of exhibit: 
A. L. Schweickart, E. Simonds, G. H. Wilson, Leon Wit- 
mondt, R. W. Newcomb and C. W. Hubbard. 

Hardingb Co—llardingc conical ball and pebble mills 
for metallurgical, chemical and industrial crushing and 
grinding, cither wet or dry. In charge of exhibit: W. H. 
Baker, R. B. T. Killiani, Harlowe Ilardinge, James G. 
Parmelco, G. P. Metz and S. R. Swain. 

IIauser-Stand^ Tank Co.—Tank of red gulf cypress 
lined with chemical lead with joints burnt in by hand; 
vacuum Alter tank of long leaf yellow pine; methods of 
•construction of wooden tanks. In charge of exhibit: S. 
Hauser, Jr. and D. B. Dorfan. 

Haynes Stellite Co. 

Hays, Joseph W., Corp. 

Hayward, S. F., A Co. 

Hepwortit, S. S., Co. —Mackintosh electrically-driven 
centrifugal in operation. In charge of exhibit: C. A. 01- 
cott, E. Foster Babbitt and George Fred Brindley. 

Hercut.es Engineering (^orp. 

Hercui.es Powder Co. —Dummy explosives, soluble cot¬ 
ton wet with water and soluble cotton solutions; naval 
stores. In charge of exhibit: W. M. Annette and G. C. 
O'Brien. 

Herold China & I’ottery Co.- -Complete line of chemical 
and scientific porcelain ware. In charge of exhibit: H. F. 
Coor.s. 

Heyl Labs. Inc. 

Heydbn Chem. Co of America 

Hooker Ki.ectroctiemical Co. 

Hoskins Manufacturing Co. —Electric laboratory and 
tool furnaces, indicating and recording pyrometers and 
chromel heat-resistant castings. In charge of exhibit: 
W. D. Little, Charles S. Kinnison, F. L. Zimmerman, A. L. 
Malmstrom and J. E. Hines. 

Hoyt Metal Co. 

Huff Electrostatic Separator Co. -Operating exhibit 
of the Huff^ electrostatic .separator and Olumb pneumatic 
jig. A special feature of the exhibit will be the separation 
of ash and sulphur from coal. 

Hunter Dry Kiln Co. 

Huyck, F. C., & Sons— Woolen filter cloth. In charge 
of exhibit: D. A. Macinnes, E. A. Rees and A. V. Wright. 

Hydrocarbon Chemical Co. 

Ideal Stencil Machine Co. 

Imperial Dyewood Corp. 

Independent Chem. Co. 

Industrial Electric Furnace Co. —New type of electric 
melting furnace for operation on a 220-volt d.c. motor cir¬ 
cuit. In charge of exhibit: F. von Schlegcll, W. B. Cooley, 
L. C. H. Groeger and W. B. Lewis. 

Industrial Filtration Corp —Zenith continuous rotary 
filter, Zenith continuous rotary hopper dewaterer and Zenith 
open-tank type filter. The Zenith rotary filter will be in 
operation in connection with a complete filtration unit for 
this type of apparatus. In charge of exhibit: William IT. 
Harding, G. D. Dickey, H. W. Conrad and A. W. Wright. 

iNNis Speiden & Co, Inc. 

International Carbon Products Co.—Graphite and 
graphite products ivhich have been electrically refined by 
the Huff electrostatic process. 

International Cooperage Co. 

International Nickel Co.— Monel metal, natural nickel 
alloy, resisting alkali£i, most acids, superheated steam, high 
temperatures and corrosion. In charge of exhibit: E. S. 
Wheeler, T. H. Dauchy and P. H. Waycott. 

International Salt Co. of New York— Salt in all 
grades. In charge of exhibit: H. J. Osborn. 

Irving Iron Works Co. —^Irving-subway metallic 
flooring and safstep. In charge of exhibit: W. E. Irving, 
P. L. Price, H. H.'Schuldt, A. S. Kennedy and W. H. Lown. 


Jewell Polar Co. —Water-distilling apparatus, operated 
by steam, gas and electricity. In charge of exhibit: A. C. 
Jewell, J. E. Bloeser and P. M. Marks. 

JopuN Whiting Co. 

Kalbfleisch Corporation— General line of mineral 
acids, some of the allied salts and products particularly 
interesting to paper manufacturers, in charge of exhibit: 
A. C. Kalbfleisch, V. P. Davis and C. L. Hulzelman. 

Kenart Synthetic Products Co. ^ 

, Kewaunee Mro. Co. 

King Chemical ('o. 

Kupstkin, A., & Co. 

Knight, Maurice A.—Acid-proof chemical stoneware 
apparatus, selected to convey a good idea of the use of this 
material in chemical in«lustry. In charge of exhibit: 
Maurice A. Knight, (Charles Dennison, Samuel J. Baril and 
Newton D. Whipple. 

Kno.willk Board of (Commerce —Natural raw materials 
in vicinity of Knoxville, suitable for use in electrochemical 
and electrometallurgical industries. In charge of exhibit: 
Harry Clark, John A. Switzer, Walter McIntyre, H. A. 
Morgan, M. F. Nichols, Charles A. Weller, J. N. Newman 
and W. R. Pouder. 

Koppkr.s Co. —Sectional model of Koppers iriangular-flucd 
combination coke and gas ovens; photographs of byproduct 
coke and gas plants. In charge of exhibit: E. L. Crowe 
an<l C. R. Meissner. 

Lakewood Engineering Co. 

Lamir Chemical Co, Inc. -Dyes and chemicals. The 
feature of the exhibit will be Flaming Red, a new dyestuff 
used in the paper and silk industry. In charge of exhibit: 
K. E. Schlossingk. 

Lammert & Mann Cu —Lammert rotary vacuum pumps, 
for vacuum or pressure. In charge of exhibit: A. L. 
Kisenbies, Donald Rosie and R. F. Lammert. 

Laurel Soap Manufacturing Co. —Textile soaps, sizing 
and finishing material. 

Lead Lined Iron Pipe Co. —Galvanized load-lined iron 
pipe, flanged lead-lined valves and fittings, screwed load- 
lined fitting.®, tin-lined iron pipe and fittings. In charge of 
exhibit: Daniel H. Regan and Frank II. DuBois. 

Leeds & Northrup Co —Klcctrieal measuring instru¬ 
ments for chemical and metallurgical processes. Features 
of the exhibit will ho: equipment for demonstrating the 
Hump* method for heat treatment of steel; optical and 
thermocouple pyrometers, including equipment for auto¬ 
matic recording, signaling and control; outfit for electro¬ 
metric determination of hydrogen ion concentrations; 
recording and controlling Wheatstone bridge for electro-^ 
lytic conductivity work; automatic recording and controlling 
potentiometer for regulating amount of reagent added in 
an aci<l-alkaline reaction. Most of the exhibits will be in 
actual operation. In charge of exhibit: Paul E. Klopsteg, 
A. M. Redding, I. M. Stein, R. D. Milner, George W. Tall. 
Jr., G. 11. English and E. B. Estabrook. 

Liberty By-Products Work.s, Inc.— Compounds of anti¬ 
mony and chromium; lactolin, soaps and oils. In charge of 
exhibit: E. A. F. Zillessen. E. .1. Zillessen, W. II. ZiUes- 
sen, August Naab, Jr., A. Washington and P. B. Meerbott. 

liiNDSAY Light Co. —Display of salts of the rare earths. 
In charge of exhibit: Dr. McCoy, A. Sinai and Otto N. 
Berndt. 

IJQUID Carhonic Co. 

I.OOMIS-MANNING FILTER OlSTRIIll TING Co.—Stlintiard 
filters and a filter in section showing interior construction 
and details; gias.s working model showing operation. In 
ch.arge of exhibit: George IF. Powell. 

Lungm<»tor Co.— The Lungmotor for resuscitation in 
cases of apparent drowning, asphyxi;ilif>n, electric shock, 
narcotic poisoning, strangulation aiid coMapse during ana*s- 
thesia. In charge of exhibit: L. D. .lones and Max 
Jacobsen. 

liUNKENiiEiMER Co.—Valvcs in bronze, iron and cast 
.steel suitable for various operating conditions and for jires- 
sures up to .350 lb. per sq.in. and a temperature of HOO deg.; 
engineering specialties. 

Luzerne Rubber I^.o. —Hard rubber pipe, fittings, buckets, 
and special parts for the chemical industry. In charge, of 
exhibit: H. E. Case. 

Maak & Waldstein Co. —Wood and metal work showing 
applications of clear lacquer and lacquer enamel finishes; 
lacquer and lacquer enamels in glass container.s. In charge 
of exhibit: Harry C. Flannigan. 

Magne^a Association of America —Samples of different 
kinds of 85 per cent magnesia; diagrammatic chart showing 
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nuinufacture in process; miniature samples of 86 per cent 
magnesia products. In charge of exhibit: C. J. Stover, 
G. S. Stuart. 

IMagnetic Manufacturing Co. —Demonstration of a lab¬ 
oratory-size high-intensity magnetic separator for such 
ores and minerals as may be offered for treatment. In 
charge of exhibit/.* J. P. Bethkc. 

Mann & Cook. 

Matiiieson Alk^u Works, Inc. —Caustic soda, soda ash, 
Virginia soda, bicarbonate of soda, bleaching powder, liquid 
chlorine, chlorine .solvents^ materials produced from these* 
products. In charge of exhibit: John A. Kienle, John W. 
Boyer and G. N. Davis. 

Mead & Co.—Mead mills, featuring a laboratory mill. 
In charge of exhibit: Paul O. Abbe. 

Merck & Co.—Medicinal chemicals and blue label*reagcnt 
chemicals. 

Merrill Co.—Merco Nordstrom plug valve. In charge of 
exhibit: C. C. Broadwater, L. 1). Mills, K. H. Kicker, IF. P. 
MacGregor and S. J. Nordstrom. 

Metals Disintegrating Co., Inc.— Zinc dust, lead dust, 
tin du.st, copper dust, litharge. In charge of exhibit: S. G. 
Schatzherg. 

Mii>lani> Chemical Co. 

MinwKST Kngink (X—In charge of exhibit: F. L. At¬ 
wood, I). I. Smith, R. C. Palmer, G. A. Drysdale. 

Mine & Smelter Suitly Co.- Wilfiey concentrating 
table, Ruth flotation machine, Dourte valveless pump in 
operation; Samson lahoratoiy jaw crusher, McCool pul¬ 
verizer, Ileusser balances. In charge of exhibit: K. S. 
Tompkins and J. C. Beam. 

Minkr-Kogar Co.-- Cotton .solutions for coating split and 
artificial jenthers; solvents for eotton and celluloid; wood 
alcohol, acetone, methyl acetone; prepared clays for paper 
and paint manufacturers. In charge of exhibit: Holland 
II. French, .1. J. Smith, Charles II. Zeiger, George N. Bick, 
John W. Johnson. 

Mine Safety Appliance Co. 

Mineral Point Zinc Co. 

Mobile &. Ohio Kailroad C-o. 

Mojonnier Bros. Co. 

Monarch Manufacturing Works, Inc— Brass, iron, 
hard rubber an<l stoneware sprays, for use in sulphurie acid 
manufacturing plants; lead valves; le.ad siphons; oil burn¬ 
ers, ami an autimiatic acid elevator, which when attached 
to existing acid eggs elevates aeid to any desired height 
autom.'itieally. 

Monel Metal Products Corp. —In booth with Inter¬ 
national Nickel (’()., sluiwing monel metal. In charge of 
exhibit: II. F. (’base and II. A. (\K)per. 

Mono Coin*, of America- -Automatic recording instru¬ 
ments for analyzing COj, CO, SO.; re»*order for oxygen 
and hydrogen. In charge of exhibit: F. D. Harger and 
Olaf Uodhe. 

Morsf: ('main C(». —Samples of chains, showing the Morse 
rocker joint, from -i in. pitch to .‘i in. pitch ami in several 
widths illustrating the chain as used for i hp. to 5,000 hp. 
In charge of exhibit: T. G. Ander.son, It. W. Evans, A. B. 
Wrav, V. 1). Mor.se, J. S. White, K. R. Mor.se and IT. M. 
Rodda. 

Mott. J. L., Iron Wc»rks. 

Multi Metal ('o., In(\ New IT. S. standard sieve ser¬ 
ies; wire cloth screens and filter cloth in unu.sual weaves, 
meshes .*iml metals. In charge of exhibit: Siegfrie<l Stern, 
Frederick Stern, Stdinar Pullman and Louis Dresner. 

Na.sii Kngi.neering Co Ilytor compross(»rs and vacuum 
pumps in operation; Jennings pump, motor and turbine 
driven, for handling combinations of licpiid and gas. In 
charge of exhibit: Irving C. Jennings, H. M. Wylie and 
G. B. Wright. 

Nassau Valve At Pump (V)rp. — (!hemetal acid-re.sisting 
valve and centiifugal pumps. In charge of exhibit; A. T. 

. Haviland, E. J. Walsh, 11. (\ Evans and (T. Schmitt. 

National Aniline & (’iiemical Co. —Scene of wax fig¬ 
ures ciislumed in the latest modes and artistically grouped on 
the piazza of a country house. All the materials used in 
this scene will be dyed with the “National** colors. The 
central .setting will be flanked on either side by exhibits of 
the company’s technical products. 

National Binding Machine Co. 

National Filter CiiOTH & Weaving Co. 

National Gum & Mica Co. —Pulp and other colors; per- 
masol marking ink, crayons, etc.; synthetic perfume bases; 
adhesives. In charge of exhibit: Messrs. Alexandre, Namy, 
Harris, Adrizonne and N. A. McManus. 


National Lamp Works. 

Nei<son, Alfred W. 

Newark Wire Cloth Co. —Wire and wire cloth, chemists* 
testing screens, monel metal filter cloth; loom for weaving 
in operation. In charge of exhibit: A. A. Campbell and 
E. C. Nichols. 

New Engijind Tank & Tower Co. 

New Jersey Zinc Co. —Flow sheet showing developing 
of zinc ore into finished products; display of zinc products 
and descriptive literature. In charge of exhibit: W. Homer 
Hendricks and S. T. Ballinger. 

Newport Chem*iCal Works, Inc. 

N. Y. Color & Chemical Co. —Dyes and colors for the 
textile, paper, leather and lake trades. In charge of ex¬ 
hibit: Messrs. Williams, Jacquith, Taylor, Carter, Rich¬ 
mond, Stancck and Wardlaw. 

New York Container Co., Inc. 

Niagara Alkali Co. —Caustic potash, caustic soda, bleach 
powder, permanganate of potash and muriatic acid. 

Niagara Electro Chemical Co. 

Nichoi^ Copper Co. 

Nitrogen Products Corp.— In charge of exhibit: J. C. 
Clancy and A. Nagelvoort. 

Nitro Products Co.— IT acid. In charge of exhibit: 
W. H. Van Winckel and H. D. Wellmann. 

Northwestern Chemical Co.- Organic esters, salts and 
acids; synthetic flavoring materials. In charge of exhibit: 
Robert L. Wilson and Henry J. Beck. 

Norton Co — Representative shapes of laboratory ware 
and larger refractories made from alundum and crystolon; 
grinding wheels and abrasive grain; electrically fu.sed mag¬ 
nesia. In charge of exhibit: C. W. Saxe and R. Kirk¬ 
patrick. 

Obermayer, S., Co. Ilott-Patch furnace cement for 
power and chemical plants. A small electric furnace will 
lie used for demonstration of the product. In charge of 
exhibit: E. I). Frohman, John L. Cummings, TT. K. Beck¬ 
man and J. M. Tlildebrarid. 

Or.iVER Continuous Fii.ter Co. -A small size Oliver con¬ 
tinuous filt<*r in operation. In charge of exhibit: R. G. 
W’alker, H. A. Morrison, P. M. Depp and W. A. V. Thomson. 

Ontario Department of Mines -Representative ores and 
minerals from the province of Ontario, with special atten¬ 
tion to gold, silver and nickel-copper. Smelter and refinery 
proilucts will also be shown. In charge of exhibit: W. K. 
McNeill and W. R. Rogers. 

Organic Salt Jp Acmd Co.—Salicylic aeid, sodium salicy¬ 
late, salol, methyl salicylate, acetyl salicylic acid, and other 
salicylate.s. In charge of exhibit: Karl Kolbe. 

Oxygen Products Co. 

Ozone (k>. of America —Apparatus showing the applica¬ 
tion of ozone to the purification of water and to the bleach¬ 
ing anil deodorizing of liquids for industrial purposes; 
household ozone water purifier; ozone air ventilators; indus¬ 
trial and therapeutic uses of ozone. In charge of exhibit: 
William J. Eherle and C. O. Riedel. 

Pau) (’o.—Laboratory supplies and apparatus; filter 
paper, aulom;iiie water stills, Goerz polariscopes, Zeiss mi- 
eroseopcs an<l refractometers, Meker furnace.s and burners, 
Iless-Ives tint photometer, rhotanium. In charge of ex¬ 
hibit: li. A. Phluger and M. J. Seavy. 

Parks-Cramer Co. —Completely assembled Merrill proc¬ 
ess system of fluid heat transmission, available for easy 
inspection; principal parts of the Cramer air-conditioning 
.system. In charge of exhibit: Albert W. Thompson, Alex¬ 
ander B. McKechiiie, Thayer Francis and Frank G. Bell, Jr. 

Payne, Stephen T. 

Pennsylvania Salt Manufacturing Co. —Mineral acids, 
alums, alumina, lye, gas purifiers, caustic soda and soda 
products, sulphate of alumina for paper and color making, 
filtration, dyeing and tanning, chloride of lime, liquid chlor¬ 
ine, chloride of alumina, aluminate of soda and zirconia, 
Greenland krvolith. In charge of exhibit: Messrs. Hutch¬ 
inson and James. 

Permutit Co. —Demonstrating outfits of Permutit water 
softeners and filters; photographs and drawings of cam- 
mercial-sizc apparatus. In charge of exhibit: A. T. Smith, 
R. W. Epplc, M. F. Corin, J. S. Shedden and C. L. Boyd. 

Perry & Webster, Inc. —Consulting and designing en¬ 
gineers, formerly Kalbperry Corp., specializing in design of 
chemical plants; photographs of varnish plants, using 
new system of fume recovery. In charge of exhibit: Rol^ 
ert S. Perry, Paul W. Webster and Vern K. Boynton. 
Perth Amboy Chemical Works. 
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Peterson, Leonard, & Co.—Laboratory furniture for in¬ 
dustrial laboratories and educational institutions. 

Pfaudler Co.—Acid-resistinir fitiing:s for use with the 
company’s glass-enameled steel equipment; glass-enameled 
steel products. In charge of exhibit: P. S. Barnes, J. A. 
Cowles, R. L. Jacobs and T. D. Wilson. 

PHiiJtDELPHiA Drying Machinery Co.—Three types of 
driers: Cabinet tray, tunnel truck tray and continuous 
apron. In charge of exhibit: B. P. Webster. 

Philadelphia Quartz Co.—Silicate of soda in its various 
forms, and its application in industry. In charge of ex¬ 
hibit: John D. Carter, C. F. Wolcott, W. H. Buxton, George 
W. Wait and R. C. Brown. 

PlTTrSURGH-DES MOINES STEEL CO. 

PneiiMERCATOR Co., Inc. —Various models of liquid meas¬ 
uring device.'^. In charge of exhibit: II. S. Parks and 
William Thomas. 

Pneumatic Sales Corp., Ltd 

PoRETE Mfg. Co. 

Power Specialty ('o — Uses of superheated steam in the 
chemical industry and the special developments of the Fos¬ 
ter superheater for chemical manufacturers. 

Powers Uegut^ATOR Co. —Automatic temperature regula¬ 
tors for hot water tank.*«, dyeing and bleaching machines; 
automatic water mixers. sU^am and water mixers, steam 
pressure reducing valves and other automatic temperature 
control apparatus. In charge of exhibit: 11. W. Feige, 
F. A. Murray and O. F. Weilbacker. 

Powhatan Mining Co. -Exhibit of Powminco asbest''s 
filter fiber; demonstration showing uses of product in the 
laboratory. In charge of exhibit: Fred A. Mett. 

Pratt Engineering & Machine Co 

Precision Tn.stktiment ('o.- (TOa and SO, recorders; 
single, 2 in 1 and .‘1 in 1 lecorders; gas meters, gravi- 
tometers and calorgraphs; single. 2 in 1, .3 in 1, 4 in 1 
and 5 in 1 gages, flue gas analy/.ers and micrometer gages. 

Procter & OamiiIiE Distriiiuting (\).- Industrial soap, 
glycerine, stealic acid, red oil, pichene and steariiie pitch. 

charge of exhibit: T. E. Watters, H. G Werner, ,1. D. 
O’Farrell, J. O. (Whrarie, T^. (\ Minor and J. O. Pierce. 

Proctor & Sc’iiwartz, Tnc* -ProctMi* 12-iray Inh n-.'tory 
drier; models of Proct«»r .‘l-conveyor drier for cotton, hair, 
wool, etc., .ind of Proctor .‘1-triick «lrier for chemicals, colors, 
etc.; .samples #'f ehemh'a’.s, colors, ete., dried in Proctor 
driers; projectiscope in operation showing Proctor <lrier 
inslallatioiis. In eh:»rge of exhibit: E. B. Ayres, S. 
liandell. D. I). Hollenh'UJgh, E. A. If pits. C. W. Schwartz, 
3d, S. Rhoads and Mrs. A. E. Reiter. 

Protecto Safety Apfm.iance Co. 

Provost Engineerinc; (’prp. -Mixing machinery. In 
charge of exhibit: C. A. Beach. 

Pyrgi.ectrig fx.STRlTMENT Co. -Pyroiiielrie and electrical 
preeijsion jn.strunients. including Nortlinip pyroynlter, I’nmp- 
ton electrometer, galv.inniiKder.s, etc. A new type of re¬ 
sistance box and several other new instruments will be 
shown for the first time. Tn charge of exhibit: W. (\ 
Harter and Harry 1.. Saunis. 

Quigley Furnace Specialties ("o — Furnace refracl<i- 
rics; hytempite, for bonding firebrick and granular refrac¬ 
tories; carhosand for furnace linings ami repairs; insulbrix. 
for insulating furnace? walls; heat-treating and powdered 
coal equipment. In charge of exhibit: W. S. Quigley, If. 
A. Kiniber, .7. H. MePa<ldeii, W. O. Renkin, F. W. Reisman, 
H. H. Harris, P. F. McGovern and Gant’/man. 

Raritan AniIiINk Work Aniline oil. In eh.nrge of ex¬ 
hibit: W. H. Van Winckel, H. I). Wellman and A. 11. 
Hamby. 

Rapttan Coppet Works—W ith Anaconda Copper Min¬ 
ing Co. 

Raymonp Bros Impact Pulverizer Co. -Quart(‘r-size 
models of the principal type.s of pulverizing machines in 
operation. In charge of exhibit: C. M. T.auritzen. F. T. 
Raymond, Joe Crites, S. B. Kanowitz and W. M. (kmk. 
Raymond Lead Works. 

Rrfinite Co. 

Republic Flow Meters Co. -Steam, water, air and gas 
flow meters; low differential gas meter, Gebhardt portable 
indicating steam meter, COa recorders, orifices and Pitot 
tubes. In charge of exhibit: T. A. Curran an<l George S. 
Hendrickson. 

Research Corp. 

Revolvator Co —Revolving and non-revolving, hand- 
power and motor-driven revolvators. 

Rhodia Chemical Co. 

Richards Co. 

Robertson Hames Lead Works. 


Robinson, Dwight P., & Co, Ino. 

Rocssler & Hasslacher Chemical Co, Ltd. —Chloro¬ 
form, cyanide, metal cyanides, trisalyts, formaldehyde, 
hexamethylenetetraniide, antimony salts, soda prussiate, 
metallic sodium and sodium peroxide, supplemented by a 
general line of chemicals. The snecial feature of this 
exhibit will be methyl chhiride. In enarge of exhibit: Her¬ 
bert Gillis. *• 

Rollin Chemical Corp.— Barium, sodium and chlorine 
products. In charge of exhibit: J. G. garrison. 

, Roi'O Co. 

Ruggles-Coles Engineering Co —Model of drier and 
photographs of the installations. In charge of the exhibit: 
F. E. Finch, J. K. Towers and W. H. Glomb. 

Sakco Co., Inc. —Steam traps, radiator traps, tempera¬ 
ture control apparatus, recording gas calorimeters and 
CO., recorders. In charge of exhibit: E. J. Ritchi'V, G. W. 
Bergen and others. 

Sen AAR & Co.—Complete line of American-made labo¬ 
ratory apparatus ami supplies; Schaar analytical balances. 
In charge of exhibit: A. E. Schaar and E. W. Ohman. 

Schaeffer & Bu den berg.- Reconiing thermometers and 
gages; a new type of therniometc'r not hither;o shown. In 
charge of exhibit: H. V. Carlier, F. Undeutsch and A. 
(■ampbell. 

Schwartz Sectional System.- Sectional filing cabineLs 
for chemicals, reagemts, samples and specimens; Schwartz 
auxiliary de.sk and chemistry desk. In charge of exhibit: 
M. P. Schwartz, 

Scientific Equipment Co- Representative line of 
American-made laboratory fiirriitiire and apparatus, as 
iiuiiuifnctured nml sold by the Kewaunee Manufacturing 
(ki. and the Central Scientific (’o. In charge of exhibit: 
.1. M. Roberts, S. li. Keilman, A. B. (’arter, ('harles G. 
('ampbell, O. T. Louis, R. S. Blodgett and ('harles Ress. 

Scott, Ernest, Co.- I’liotogrnphs of machinery and 
apparatus installed by the company for the extraction of 
oils from nuts, seeds, tankage, lish waste; photographs of 
Scott evaporator for recovery of glyi'crine, caustic soiia, 
paper pulp spent licpiors, «*le.; photographs of vacuum 
liriirs; plants for nianuf.icture of ammonia, di.stilling fatty 
acids, manufacture of glycol and glycerine, in charge (»f 
exhibit: H. Austin, R. W. Mactlrcgor and (^ E. Bradley. 

Si’oTT, Henry L.. & ('o. 

Semet-Solvay Co. 

Seyuel Mfg Co Beir/«i:ilrs for medicinal use; fura- 
mine dye.s. In cliarge of e\hil»it: Edmund E. Smith. 

Seymour jK’T’f.C'a Co Wood'*n shipping drums for dry 
chemicals. In cl'ciree of exhibit: (\ B. Arnold. 

SiiARPLES SPEiM \LTY Co Models <d’ Laboratory and com¬ 
mercial super ci'ulrifuges. In charge *»f exhibit: Max ft. 
Miller, Aldus AVilLur and Homer Cloiikey. 

SlIAWlMGAN ELEITHOMETALS Co 

SllAWINULVN PRonrCTS Co. 

SiiAWiNiGAN Water it Power (’o. 

Sherwin-Wili.ia.ms ('o 

SiDio (’o. r»F America, Inc. -Complete line of fused silica 
ware made in .America, for lalunaitory and imiustrial pur¬ 
poses. In ch.arge of cxhiiiit : Fr.ancis H. Rube, Walter 
.1. Fen.sterer, and (I. II. IMiieller. 

Simmons, .Ioiin, Co. 

SiA, W. W., Mfg. Co Operating unit of a dust-eollect- 
ing, reclaiming and air •purifying system. In charge of 
exhibit: 1). E. Hadley, E. .1. .Moore and M. M. I^owrie. 

Solvay Process Co 

Southern (’otton On. Co. 

Southern Oh. & Chemicai. Co 

Southern Railway Syste.m. 

Sowers Mfg ('o. Operating cxhiiiit consisting tif Dopp 
seamless steam jacketetl mixing kettles with different stylos 
of agitators; Hopji seamless jacketed kettle arranged for oil 
heating: Hr.pp laboratory vacuum pan. In charge of ex¬ 
hibit: R. C». B*)ggess and olhers. 

SUARKS. .IoHN C. 

Stamford Dyewood (’o. 

Stauffer Chemical Co. 

Stein, Hall & (’o, T\c- Starches, gums and dextrines. 
In charge of exhibit: 1.. W. IVabo<ly. 

Sterling (’he.mical Co. 

Sticht, Heilman A., (k). 

Stimpson Equipment Co. —Mitchell electric vibrating 
screen and miniature Janney flotation machine. In charge 
of exhibit: C. W. Stimpson, .1. E. Klein and J. A. Lane. 

StokB'?, F. j., Machine C'o.—S tokes rotary tablet ma¬ 
chine in operation making naphthaline balls; powder filling 
machine in operation; rotary vacuum drier, laboratory 
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shelf vacuum drier, copper vacuum still, vertical surface 
condenser, automatic water still. In charge of exhibit: L. 
H. Bailey and G. F. Coleman. 

Sturtevant Mill Co. —Open-door ring roll mill, swing 
sled^ mill and steel elevator; consultation on problems of 
crusning, grinding, pulverizing, screening, mixing, elevat¬ 
ing, and conveying. In charge of exhibit: L. H. Sturte¬ 
vant, W. T. Doyle and II. A. Tomlinson. 

Sullivan Machinery Co. —Operating model of air-lift 
pump showing thcL application of the air-lift principle to 
the pumping of liquids. In charge of exhibit: John 
Oliphant, L. R. Chadwick and L. K. Gilbert. 

Sunbeam Chemical Co. 

Swenson Evaporator ('o. —Two experimental size evap¬ 
orators. In charge of exhibit: F. M. deBeers, 1\ B. Sad- 
tler, G. Gordon Urquhart and F. F. Maekentepe. 


Taker Pump Co. 

Tagliabue, (\ J., Mfh. ('n.—Witham controllers for 
maintaining uniform temperature in paper machine drier.s; 

P & W condensate controller and liquid level controller. 
In charge of exhibit: Messrs. White, Dooling, Traudt, 
Dougherty an<l Wichuni. 

Taka MINE Commercial Corporation. 

Takamine Lahoratoky, Inc. —Chemicals: ars.*iminol, 
neo-arsaminol, nierpotide, nierposal, boro totramine, silver 
nuclei note, tuyol, hirathiol. In charge of exhibit: Jokichi 
Takamine, .7r. 

Tanner, Charles S., Co.—P olyzime, for de-gumming and 
de-sizing in the textile iridu.stry. In charge of exhibit: C. 
Milton Tanner and William S. Newell. 

Tayiair Instrument Co. 

Technical Products Corp., Inc. 

Texas Gulp Sui.phur Co.—I n charge of exhibit: A. S. 
Cosier. 

Thatcher Process Co. —Anthraquinonc. In charge of 
exhibit: W. H. Van Winckel, II. D. Wellman and B. Ives 
Cooper. 

Thermal Syndicate, Ltd.— Vitreosil, fused pure silica, 
for acid concentration, cooling and cundeqsation; glazed 
vitreo.S!l laboratory apparatus; tran.sparcnt vilreo.sil tub¬ 
ing and utensils. In charge of exhibit: W. E. Strevig, 
S. L. Tyler and W. W. Wiriship. 

Thermo Kwtctric Instrument Co. —Freas ami Thelco 
constant temperature ovens, incubators and other appa¬ 
ratus for laboratory use. In charge of exhibit: Royal B. 
Freas, Joseph LaMar and Edwin G. Price. 

Thomas, Arthur IL, Co. —Laboratory apparatus and 
supplie.s. In charge of exhibit: R. M. Miller, H. C. Roak 
and C. C. Roberts. 

Thwino Instrument Co—T emperature recording and 
indicating apparatus and some new paper testing instru¬ 
ments. In cnarge of exhibit: C. B. Thwing, E. J. Albert, 
IL K. Walton, J. II. Torrey and A. S. If.all. 

Titanium Aixoy Mfg. Co. —Forro-carbon-titanium; upax, 
commercial zirconium oxide, for use in the manufacture of 
enameled ware and terra cotta; samples of material in 
which opax has been used. In charge of exhibit: William 
J. Evans and William V. Knowles. 

Titanium Pigment Co.—T itanox ))igments and various 
samples of paint, enamels, rubber, nil cloth, wall paper 
and printing ink in which these pigments have been used. 
In charge of exhibit: L. E. Barton and (\ J. Kinzie. 

T. M. & G. Chemical Co. —Diethyl aniline. In charge 
of^ exhibit: W. II. Van Winckel, H. I). Wellman and 
William B. Whitmore. 

Toliiurst Machine W(»rks. — Oper.ating demonstration 
of a new^ type' of motor-driven suspended centrifugal ma¬ 
chine suitable for heavy .service in industrial chemical 

S lants; open-top center slung centrifugal; standard self- 
alancing centrifugal with griddle bottom di.scharge; solid 
curb centrifugal with rubbcT-lined case and rubber covered 
basket; laboratory ce»itrifugals. In charge of exhibit: W. 
C. Dutton. T. A. Hrysori, John S. Gage, T. M. Stuart, B. 
M. Pilhashy and R. K. Cheney. 

Tyler, W. C., Co. 


Uehling Instrument Co.- -New CO. recording instru- 
<^«”I'iuuous measurement of percentage of COa; 
Ueruing pneumatic pyrometer, draft gages and recorders, 
draft analyzers, pres.sure gages and recorders. In charge 
of exhibit: F. F. Uehling, C. J. Schmid, 0. C. Phelps, 
and Wm. J. Reilly. ^ 

UNimiM Chemical Products Co., Inc.— -Benzidine base. 
In charge of exhibit: W. H. Van Winckel, H. D. Wellman 
and C. S. Cooley. 

Union Steam Pump Co. —Complete pumping equipment 
for the chemical industry; vacuum and pressure pumps, 
steam, belt and motor driven. In charge of exhibit: R. 
W. Friedman, E. P. Ordway and K. D. Smith. 


Union Sulphur Co.—In charge of exhibit: W. N. W^il- 
kinson. , , * * . 

United Filters Corp. —Working model of an American 
filter; Sweetland and United filter presses and samples of 
filter press plates and cloths. . 

United IjEad Co —Chemical lead-lined pipe fittings, 
valves, tanks; chemical lead-covered coils; hard lead cen¬ 
trifugal acid pumps. In charge of exhibit; C. B. Holden, 
G. H. Checkley, J. W. Spotten, C. R. Andrews, H. Freiherr 
and II. F. Hcmpel. 

United Metals Selling Co 

United States Cast Iron Pipe & Foundry Co—Baro¬ 
metric countcr-cuA*ent condenser in section with descrip¬ 
tive diagrams; of operation; samples of casting for chemical 
and sugar industry; cast-iron flanged pipe. In charge of 
exhibit: H. A. Ilolfer, J. D. Capron and C. D. Donaldson. 

U. S. Industrial Alcohol Co. —Photographs showing 
operation of plant; samiilcs rc?prcsenting different stai^es 
in the manufacture of alcohol from crude molasses. Copies 
for di.stribution of chart showing uses of alcohol; new 
motor fuel “Alcogas.” In charge of exhibit: B. R. Tunison. 

United States Industrial (Chemical Co. New chem¬ 
ical products, some of which have been manufactured in 
the United Stales during the past year for the first time. In 
charge of exhibit: B. U. Tunison. 

U. S. Smelting Furnace Co. 

Universal Aniline Dyes & Chemical Co. —Direct col- 
or.s. In charge of exhibit: Stephen H. Eller. 

Universal Oil Co. 


Valley Iron Works. — Autoclaves and sulphonators in 
laboratory and semi-commercial sizes. In charge of ex¬ 
hibit: Messr.s. Senior, Mills and Jacobs. 

Van Nostrand, D., & Co. 

Van Winckel, W. H. —Aniline oil, aniline salt, thiocar- 
banilid, diethylanilinc, II-acid, benzidine base. In charge 
of exhibit: W. IL Van Winckel and H. D. Wellman. 

Vitreous (Enameling Co. 

Vulcan Detinning Co. 


Wailes Dove-IIermiston Corp. —Bituminous protective 
coatings and bituminous paints.* In charge of exhibit: 
Willard T. Chevalier. 

Wallace & Tiernan Co, Inc. —Special chlorine control 
ai)paratus for use in bleaching paper and texLile.s, deodor¬ 
izing, oxidizing and other chemiciil purposes; chlorine con¬ 
trol apparatus for sterilizing water supply, sanitation of 
swimming pools and disinfection of sewage; valves, gages 
dnd flow meters for handling corrosive materials. In 
charge of exhibit: M. F. Tiernan, Wm. J. Orchard, !<. H. 
Goebel, R. V. Donnelly and H. D. Thompson. 

Warner Chemical ("o —Nelson electrolytic cell. In 
charge of exhibit: William B. Thom, John A. Chew and 
S. C. Mastick. 

Werner & Pfleideker —Kneading and mixing machines 
adapted to the chemical industry; laboratory-size mixers 
in operation; large-size steam jacketed machine; photo¬ 
graphs of large instnilations. In charge of exhibit: A. J. 
VollraUi, J. C. Caley, S. 1). Gridley and Miss E. Ziegler. 

Westinghouse, Church, Kerr, Inc. 

WESTiNGiiauKE ELECTRIC & Mfg. Co.—A. c. and d.c. spe¬ 
cially impregnated motors, arc furnace regulating and 
control panels, industrial heating appliances, .starting 
switches, control switches, etc. In charge of exhibit: C. 
B. Gibson, C. G. Schluederberg and G. H. Jaspert. 

Wheeler, C. H., Mfo. Co.—Radojet air pump model, 
showing the inside; single and double stage radojet air 
pumps; duplex conden.snte pump; automatic steam pres¬ 
sure and iemperaluro regulators. In charge of exhibit: 
(r. L. Korthing and Charles Lang. 

Whitall Tatum Co.-- -Nonsol chemical glassware. In 
charge of exhibit: W. W. Figgis. 

Whitlock ('oil Pipe Co.- -Special apparatus for heating 
water for use in chemical and industrial plants; -coils of 
iron and steel pipe and copper tubing for use in chemical 
processes. In charge of exhibit: W. H. Ripley, E. B. 
Cole, T. Green, W. A. Evans and G. I. Babcock. 

Widney Test Labs. 

WiLf^N GotiGles, Inc. 

Wou', Jacques, & Co.—Sulphonated oils, softeners and 
finishing preparations; specialties for the textile trade; 
hydrosulphites. In charge of exhibit: Alfred Pfister, and 
Messrs. Deuble, Goss, Henckel, McDonagh, Griffith, Royce 
and Desmond. 

Worthington Pump & Machinery Corp. 

Zapon Leather Cloth Go. 

Zaremba Co —Large-size photographs illustrating char¬ 
acteristic Zaremba evaporator installations. In charge of 
exhibit: H. E. Jacoby and W. H. Eggert. 
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Chemical Problems of the Beet Sugar Industry 


Attainment of Greater Yields of Sucrose by Better Beet Culture and Improved Refining Processes 
Possible—Byproducts From Molasses: Potassium Carbonate and Sulphate, Methyl- 
amines, Cyanides, Methyl Alcohol, Ammonia and Bleaching Carbon 

By 11. W. DAIILBERG* . 


T he chemical and chemical engineering problem:^ 
in connection with the manufacture of beet sugar 
are many and varied in character. The extraction 
of sugar from the sugar beet involves the separation 
of sucrose from the organic and inorganic impurities 
with which it occurs in the beet. Since these impur¬ 
ities include all the soluble salts of the soil as well 
as a large number of vegetable acids and their salts 
formed during the growth of the beet, the process of 
sugar manufacture consists of the necessary steps to 
eliminate those non-sugars and obtain sucrose, 
in a pure form. 

The average sugar beet has the following approx¬ 
imate composition: 

iVr (Viit I*T(Vnt 

SiiRar... 16 00 AbIi. O. 8OI0I.OO 

Water. 77 00 < irKiinif iium I.(i0iul.50 

Marc. 5 00 

The sugar content and purity of the beet varies con¬ 
siderably with the soil and with climatic conditions. 
By *'purity’’ we mean the percentage of sugar contained 
in the total dry substance of the juice from the beet. 
The purity may vary from 80 to 88 per cent and the 
sugar content from 11 to 20 per cent or even higher. 
Beets of the highest sugar content and purity are, of 
course, the most desirable, as the yield of sugar obtained 
from such beets is high. A great deal of study has 
therefore been given to developing strains of beet seed 
which will produce beets of the desired quality. The 
fact that the present sugar beet containing 16 to 20 
per cent sugar has been developed by breeding and 
selection from a small, wild beet containing practically 
no sugar indicates the progress that has been made. 

*Reicarch Manager. Great Western Sugar Co. 


The proce.s.s by which sugar is obtained from sugar 
beets is briefly as follows: The beets are washed, 
weighed, and sliced, and the slices are treated with 
hot water in a series of tanks called a diffusion bat¬ 
tery. During successive washings the sugar contained 
in the cells of the beet diffuses through the cell walls 
and is dissolved in the water, forming ‘^diffusion juice,” 
which is a dilute sugar solution of about 86 purity and 
containing about 12 per cent sugar. The diffusion juice 
is purified by successive treatments with lime, carbon 
dioxide and sulphur dioxide. Altered, evaporated to a 
sirup and then boiled until sugar crystallizes out. The 
final products obtained are pure granulated sugar and 
the byproduct molasses. The latter will bo discussed 
more fully below. 

The mineral salts present in the beet are very largely 
.soda and potash, combined with organic and inorganic 
acids. As they are very soluble and are carried on 
through the process without much elimination, they are 
the most harmful of all the impurities. Each part of 
mineral non-sugar carries with it from li to 3 parts 
of sugar into the molasses, a byproduct from which no 
more sugar can be crystallized due to the concentration 
of impurities. For this reason it is highly desirable 
to grow the beets in soils and under such fertilizing 
conditions that a minimum of mineral salts is contained 
in the beet. 

As an example, sugar beets grown in Germany 
contain approximately one-half as much ash as thoae 
grown in the United States, due to soil less rich 
in soluble salts and a more careful application and 
control of fertilizers. The result is that the ylM 
of sugar is higher and the amount of molasses produced 
is much less than in our practice. It must ^ recog- 
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nized, of course, that potash and other salts are abso¬ 
lutely essential for the growth of the sugar beet, so 
that it must always contain an appreciable quantity of 
mineral impurities. 

Mineral Content of Beets, Ptfeusion Juice 
fl AND Molasses 

■ 

The following table shows the analysis of the ash 
from typical saniples of beets and the diffusion juice 
and molasses produced from them. It should be borne* 
in mind that in making the ash determination the 
salts of organic acids are broken up and the bases 
converted into carbonates. As the wtdght of the c:ir- 
bonates is considffrably less than that of the brganic 
salts from which they are derived, the ash content is 
always le.ss than the actual content of salts. 


IVrof'iit likivi:ilf(] ii'.h by ui'IkIiI 

() Hi 

1 )itTu-«iiiii 
.lull (• 

0 5) 

■Mola'i*- 
II 80 

\iinlyMH Ilf ii«h’ 
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1 III 

2 00 

8(1 
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1 H4 
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1 1 
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51 
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34 
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With rro])er operation of the diffusion battery, from 
20 to 20 per cent of the total ash in the beets is 
eliminated at this stage. As will he s\jen from the 
above analysis, the composition of the ash remains 
about the same in the juice as in the beets. Minor 
differences are caused by the mineral .solids in the sup¬ 
ply water. In securing high extraction it is, of course, 
just as important to have the purest obtainable supply 
water as it is to have beets low in mineral salts. It 
has been found that the loss of sugar in molasses is 
almost directly proportional to the amount of ash in 
th*e diffusion juice, indicating that the mineral non¬ 
sugars are much more melassigenic than arc the organic 
non-sugars. 



FACTORY INTERIOR; IMFECSION ILXTTKRY IN 
FOREGROUND 


The problem of a more complete separation of the 
sugar from the impurities in the beets is one which 
has received a great deal of study ever since the indus¬ 
try began, but still remains to a certain extent unsolved. 
If a cheap process of precipitating the sugar in an 
insoluble form, leaving the non-sugars in solution or 
vice versa, could be found, the yield of sugar in the 
form of granulated wH)iild be increased about 15 per 
cent, and the loss in molasses correspondingly reduced. 

t Molasses 

The meihcd of attack on this problem has been to 
allow the impurities and sugar to accumulate and be 
concentrated in the form of molasses, a material which 
contains 50 per cent sugar and 30 per cent non-sugars. 



The sugar is then precipitated from the molasses as 
saccharates and finally obtained as granulated. 

Molasses is a byproduct of beet sugar manufacture 
Avhich offers very interesting possibilities for research 
work and the production of many further byproducts. 
As shown by the analysis given below, it is a mixture 
of a great many chemical compounds. The multiplicity 
of these has tremendously increased the difHculties of 
research work on this material, but considerable prog¬ 
ress is being made. I might mention that under 
“Undetermined” may be included as many as twent 3 ’’ 
different organic non-sugars, gums, etc. 


C'OMPOSI riON OF MEET MOl,ASSES 
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As mentioned above, although the molasses contains 
.50 per cent sugar, the non-sugars present absolutely 
prevent its crystallization, so no more sugar can be 
obtained by simple evaporation. Consequently it becomes 
neccs.sar>’ to use a precipitation process, such as the 
Sleffens proce.«s, whereby the .sugar is precipitated as 
tricalcium saccharate, and filtered from the mother 
liquor, called waste water. The Steffens process consists 
of dilution of the molasses, adding to the 5 per cent 
sugar solution finely powdered lime at a low tempera¬ 
ture and with rapid agitation, until nearly all of the 
sugar is precipitated. The saccharate is filtered, washed 
and carbonated to liberate the sugar, finally giving a 
juice of about 90 purity, from which granulated sugar 
can be obtained. 
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One of the serious obj^tions to this process is the 
relatively low purity of the saccharate produced, caus* 
in? a reintroduction of impurities into the process. 
These impurities consist of a number of organic com¬ 
pounds which are precipitated by lime the same as 
sugar, and accumulate in the final molasses to such 
M extent that the yield of sugar from, the Steffens 
process becomes too small to be profitable. When this 
occurs it becomes necessary to discard all of the molas¬ 
ses in process in the sugar factory and thus eliminate 
the objectionable impurities. The, impurity which 
causes the most diiliculty is the so-called **rairmose,” as 
determined by the Clerget inversion method. This 
so-called “raffinose” is evidently in part true raflinose, 
and in part consists of other optically active compounds 
which have not been isolated and idcntilicd. Wherever 
the term “raflinose” is used in this paper it represents 
this unknown compound or mixture of compounds and 
not true railinose. 

Rafpinose 

Several peculiarities have 'been noticed regarding the 
accumulation of “raffinose.” One of these is that the 
calcium saccharate produced from molas.ses containing 
“raflinose” almost invariably shows an increase in 
ratfinose, the total quantity present being 20 to 40 per 
cent greater than in the molasses itself. As yet no 
satisfactory explanation of this increase has been found. 
Another peculiarity is the fact that in climates where 
the beets are not exposed to freezing temperatures, as 
in California, no raflinose accumulates in the molasses, 
eliminating the necessity for discarding. Factories in 
localities with low temperatures during the manufac¬ 
turing season, such as Colorado, Utah and Michigan, 
using the Steffens process, find it advisable to discard 25 
to 40 per cent of the tonnage of molasses worked by 
this process. An analysis of discard molasses shows 
the accumulation therein of raflinose and organic com¬ 
pounds, the latter listed as “undetermined.” 


DISC’AHD MOL.XSSES 
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There are two processes which may be used for the 
recovery of sugar from discard molasses—i.e., stron¬ 
tium or barium oxide form saccharates of higher purity 
than does lime. Several sugar companies are now 
experimenting with these two processes. The principal 
difficulty to overcome is the high cost of converting 
strontium or barium carbonates back to the oxide, as is 
necessary because of the original cost of these reagents. 
The conversion has been made in electric furnaces with 
some success, but at an excessive cost. The strontium 
process has been used extensively in Germany for many 
years, but has not yet been made a commercial process 
in this country. Both processes have the advantage 
over the Steffens process of producing a concentrated 
waste water which can be worked up for potash and 
other byproducts at less cost. 

Byproducts From Molasses 

The ash in molasses contains nearly 60 per cent of 
potash as Kfl and therefore is a valuable source for 
this material. Before the war this potash was not 
recovered by the sugar companies of the United States, 
it being impossible to compete with the price of potash 


imported from Germany. During the last three or four 
years, however, large installations have been made to 
i*ecover potash from beet molasses, and the recovery is 
being done very successfully. The Great Western Sugar 
Co. of Colorado now produces about (5,500 tons of ash 
of 40 per cent K,0 content annually. This is done by 
evaporating the waste water from th(j Steffens process 
in multiple-effect evaporators, burning The thick liquor 
in special furnaces, leaving the ash as residue. Thi.s 
^material is now .sold for fertilizer use, but may ulti¬ 
mately be refined and part of the potash secured as 
potassium carbonate, a more valuable product. In the 
proce.ss of refining, a considerable quantity of vegetabl? 
carbon^ is obtained, which may be utilized for the 
decolorizing of sugar solutions. 

By the present process of burning the waste water 
liquor, nearly all of the nitrogen contained therein is 
lost. As the original mola.sses contains 1.5 to 2.0 jxsr 
cent total iiitiogeii, nio.st of which stays in the waste 
water, the recovery of the nitrogenous compounds offers 
great possibilitie.s. Progress is now being made in the 
recovery of mcthylamines, cyanide and ammonia from 
this waste liciuor. This will bo done by dc.structive dis¬ 
tillation, ab.sorption and purification of the gaseous 
products. 

A large portion of the nitrogen in molasses occurs 
in the form of betaine or trimethyl-glycocol, (\H,,NO... 
This can be obtained in considerable quantities from 
beet molasses as beautiful crystals of betaine hydro¬ 
chloride, a compound which is used to some extent 
medicinally for treatment of digestive disturbances. 

On subjecting the betaine and other nitrogenous com¬ 
pounds to destructive distillation, a mixture of mono-, 
di- and tri-methylamines with ammonia is formed. 
I)i-methylamine is a valuable raw material in the dye 
industry, and .some of the addition products of the 
amines are attracting attention as accelerators in 
vulcanizing automobile tires, ('onstant research work 
is being carried on to determine the best methods to 
secure high yields and puritie.s of the above-mentioned 
products from molasses. This is necessarily a slow 
process, involving, as it does, re.search in pure chemistry 
and the solution of the chemical engineering problems 
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encountered in developing the commercial process from 
the methods found successful in the laboratory. Some 
of the products, are being made from molasses waste 
liquor in Germany, but very little information as to 
methods is available. It is also to be remembered that 
processes using excessive manual labor might be com¬ 
mercially succeiissful abroad and fail in this country 
because of hig*h labor costs. Consequently it is desir¬ 
able to develop qrocesses which are as nearly mechanical 
and automatic as possible. 

Future Research Work 

I will suggest several lines of research work to com¬ 
plete our present knowledge and develop a well-rounded 
process for the utilization of molasses. Such a process 
would yield the following known products, and it is 
possible that many others would ultimately be obtained: 
Sugar Methylamines 

Potassium carbonate Sodium cyanide 

Potassium sulphate Ammonium sulphate 

Sodium carbonate Methyl alcohol 

Vegetable carbon Vegetable tar 

The individual steps in this jirocess would be: 1. 
Recovery of sugar as strontium or barium saccharate. 
2. Distillation of concentrated waste water. 3. Recov¬ 
ery and separation of methylamines, .sodium cyanide, 
ammonium sulphate, methyl alcohol and tar as products 
of distillation. 4. Refining of crude still residue for 
the potash and sodium salts. 

Still further products can doubtless be obtained by 
the distillation of the tar. The vegetable carbon may 
be used as a decolorizing medium or id the manufac¬ 
ture of .shoe blacking. 

Another line of work which has been suggested is 
the decomposition of waste water by electrolysis, which 
might yield caustic potash and valuable organic acid.s. 
With the advances which have been made in electrolytic 
cells and electrochemical processes during recent yeans, 
this line of attack offers attractive possibilities. 

In the event that the extraction of sugar from 
molasses is not sufficiently profitable, a substitute proc¬ 
ess would be the production of yeast, alcohol or acetic 
acid. This is, of course, a commercial process now. 

A highly desirable research work that should be 
taken up as soon as possible is the isolation and 
identification of the so-called “raffinose” and other 
optically active compounds. This will involve methods 
for the exact determination of each, and also methods 
for their removal from molas.ses without any destruc¬ 
tion of sugar. 1 wish to emphasize that this problem 
is no mean task, and that some of the keenest minds in 
the sugar industry, both here and abroad, have already 
spent years in doing the pioneer work. Although the 
results of this work have been of great value, scarcely 
more than a beginning has been made. 

A chemical engineering problem which deserves atten¬ 
tion is the burning and grinding of lime under such 
conditions that it will give the maximum results in the 
Steffens process. A study of the values of various limes 
shows that the physical characteristics of any lime 
are almost as important as its chemical purity. For 
this reason two limes produced from the same lime rock 
and chemically active to the same extent may give 
rather widely different results in the precipitation of 
sugar. A very desirable quality in lime for the Steffens 
process is that it shall be light and fluffy in character. 

The filtration and washing of the .large quantities of 


calcium carbonate and saccharate produced in beet 
sugar factories is worthy of more study. Although 
gratifying progress has been made during the last 
ten years, the industry is still in need of filtering appa¬ 
ratus which will give minimum sugar losses with low 
costs for labor, filtering media and evaporation of wash 
waters. 

A byproduct of interest to the chemist is beet pulp, 
the residual beet slices after the sugar has been 
extracted. This material has considerable food value 
and is fed in either a wet, fermented state, or as a 
dry material. During fermentation of the wet mate¬ 
rial a very large loss of food value takes place, and 
the time may come when the chemist will develop uses 
for pulp which will utilize all of the values contained 
to a greater extent than is now being done. 

In this discussion T have attempted to cover in a 
general way the lines along which .scientific re.search 
and development is needed in the beet sugar industry, 
without going into any exhaustive treatment of the 
problems which we have to meet. It is perhaps not too 
much to say that in dealing with the byproducts of the 
sugar beet “only the surface has been scratched." Any 
success that the scientific men of the industry may 
attain in this direction will come with frank and open 
discussion and interchange of ideas and elimination of 
the secrecy which has hampered the development of sO' 
many chemical processes. 

IX-iivcr, Cnl. 

Chemical Control in the Sugar Industry 

In the Aug. 7. 1020, issue of The Louisiana Planter 
S. J. Osborn, of the Great Western Sugar Co., writing 
on “The Chemical Control of the Sugar Industry," 
slates that: While the sugar manufacturing proce.ss is 
not a highly complicated one, as chemical processes 
go, it is doubtful if any other manufacturing process 
is .so closely and thoroughly controlled at every step- 
by the chemical laboratory. The laboratory is called on 
for information and advice in solving the numerous 
technical problems which arise, and its assistance can 
be of the greatest value. One of the problems of the 
chemical department is the question of the extent to- 
which work that does not have an immediate applica¬ 
tion shall be carried out. 

In companies of sufficient size the chemical control 
work is handled by a specially organized chemical de¬ 
partment entirely independent of the operating depart¬ 
ment, although the two naturally enjoy intimate re¬ 
lations and must work in close co-operation to achieve^ 
the best results. Thisr system has many advantages. 
Not only does it relieve the operating department of 
responsibility for a highly technical line of work, but 
it puts the results on a basis where they are free from 
even any suspicion of bias or irregularity, and facili¬ 
tates the introduction and use of uniform methods 
in analysis and control. 

An important factor in the development and applica¬ 
tion of chemical control in all branches of the sugar- 
industry is the extent to which rapid and reliable con¬ 
trol methods have been worked out. 

The chemical department of a sugar plant usually 
has a wider field than that its name might imply. It. 
issues and is responsible for almost all of the important, 
operating reports, other than the financial, and keeps, 
a detailed set of records with the help of which the:* 
operating efficiency of the plant might be improved. 
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The Problems of the Petroleum Industry 


Greater Supplies of Crude Oil Required to Meet Future Demands—^Better Utilization of Supplies Nec¬ 
essary—^Pyrolysis of Fuel Oils Into Gasoline—Substitutes for Petroleum Prodqicts_ 

Chemical Synthetic Products From Petroleum 

By william A. HAMOR* 


B enjamin SILLIMAN, JR., who conducted the 
first technochemical investigation of crude petro¬ 
leum, in 1855, remarked that it was a raw ma¬ 
terial from which might be manufactured very valuable 
products. With an industrial history covering a period 
of but sixty years, crude petroleum now is recognized 
as a resource of the highest economic value to society 
because it is essential to agriculture, manufacturing, 
commerce and the pleasures of life. It is the source 
of gasoline, which is responsible fur the development of 
the internal-combustion engine, the increase of the use 
of which has strengthened the entire aspect of modern 
civilization; it gives the world its supply of illuminat¬ 
ing oi\% which, by bringing a cheap light to millions 
of people, have constituted America’s greatest gift to 
the uncultured peoples of the globe; and it provides the 
lubricating oils upon which the complex mechanical 
equipment of today is dependent for its operation. 
Then, too, part of the industrial activity of our coun¬ 
try rests upon another petroleum product, fuel oil, 
which also is required for the operations of an oil¬ 
burning navy.* The fact that crude petroleum forms 
the basis for a chemical products industry of almost 
unlimited possibilities of clevelopment, and as distinct¬ 
ive as the coal-tar industry of the present, brings out, 
in addition, its predominant importance among mineral 
raw materials. 

A substitute has been found for crude petroleum, 
but shale oil, to which reference is had, is a chemical 
product and therefore is subject to economic limitations 
not applicable to a substance which may be mined and 
handled so easily as crude petroleum. Indeed, the avail¬ 
ability and magnitude of the petroleum resource have 
given confidence for the extensive mechanical develop¬ 
ments essential to its use; and accordingly the employ¬ 
ment of petroleum is established among the practices 
and requirements of modern life. As pointed out by 
Gilbert and Pogue,' 

Any tendency toward disuse of its essential products, 
either through undue increase in pric^ or from decline 
in production, will mark a turning point in material 
comfort and industrial advantage, the deferring of 
which becomes an object of universal concern. As the 
petroleum deposits of the United States have been 
drawn upon with extraordinar:^ rapidity and the sup¬ 
plies have already suffered serious depletion, the mat¬ 
ter of their approaching exhaustion assumes the light 
of immediate importance. The comforting assertion 
that such considerations may be safely left to future 
generations docs not apply to petroleum. 

Crude petroleum now is being taken from the ground 
in the United States at a rate approaching 400,000,000 
bbl. per aniium. This is five times the rate in 1901 and 

•Assistant Director of the Mellon Institute of Industrial Re- 
searrh of the University of Pittsburgh. 

^Forty-eight per cent of the power used by the British Navy In 
the European war was derived from petroleum and the fleet 
steamed 7.000.000 miles per month. In 191X. 3.000,000 tons of 
fuel oil were sh*pped from the United States to the Allied navies. 
•U. S. National Museum. Bulletin 102, I, 11, p. 29. 


twice that of 1909." At the close of 1919 approximately 
4,986,800,000 bbl. of crude oil had been produced in 
this country since the first well was drilled at Titus¬ 
ville, Pa., in 1859. This is about 48 per cent of the 
original recoverable content, as estimated by the United 
States Geological Survey. All this oil that has been 
mined in the United States in sixty years would be 
taken out in thirteen years at the present rate of pro¬ 
duction. Impressive as this fact may be, it is not so 
disturbing as the realization that the recoverable crude 
petroleum in this country, according to the conservative 
estimate, would probably be practically exhausted in 
seventeen years if the 1919 rate (nearly 880,000,000 
bbl.) of production could be maintained for so long, 
while a reserve of 7,000.000,000 bbl., the moderately 
liberal estimate, would disappear in eighteen and one- 
half years." If an improbable excess of 2,500,000,000 
bbl. over the estimated amount is present, this excess 
would be sulljcient to sustain the present draft for six 
and one-half years additional. 

What improvements will in the next ten years be 
made in the process of extraction of crude oil from the 
ground, and what the elTects may be in recovering the 
great amounts of crude petroleum not “available” or 
recoverable by present methods, remains to be seen. 
It is probable that not much over 20 per cent of the 
oil underground is brought to the surface. It is most 
important that .studious attention be given to the prob¬ 
lem of the more complete extraction of the petroleum 
than is possible by the methods now in general use. 
Records of wells should be kept, surface and under¬ 
ground geology should be correlated, oil-sand should 
ho examined, and if possible underground losses should 
be determined. The estimated available supply should be 
increased in this way to the maximum. It is noteworthy 
that while the petroleum industry has been supplietl 
with technical means whereby certain wastes in produc¬ 
tion may be combated there has been provided no 
adequate machinery for applying this knowledge. 

Fortunately, however, the crude petroleum cannot so 
soon be taken from the ground. Even unparalleled 
prices for crude oil, and exploratory work far more ex¬ 
tensive than that now in progress, cannot within the 
next generation disclose all the oil pools in the strata; 
and although devices for more rapid extraction may 
be invented and applied, the fields which remain to be 
discovered cannot be drained so rapidly. Oil pools will 
be found, finally by accident, long after the search has 
waned, and even in the next century. These are some' 
of the reasons why the production of natural petroleum 
in the United States must pass its peak at an early 
date—probably within five years and possibly within 

•Sco “World's Production of Pctroloum,” IT. S. Geological Sur- 
voy, Jan. 2^. 1920. 

^Dr. Dnvld White, of the United States Geological Survey, has 
furnished these data. 
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three years—while the long sagging production curve 
may be carried out beyond the century. It is certain 
that thi.s country must in the near future lose its su¬ 
premacy in the petroleum world and become more and 
more dependent on the oil resources of other lands/'' 
except in so far as the situation may be saved t>y the 
successful procViction of artificial petroleum (crude 
shale oil) by Ihc destructive distillation of American 
oil-shales. 

To depend on oil-shale, however, is to trust to uncer^ 
taintics both as to costs and as to ultimate results, and 
is at best to superimpose on our present social and 
industrial fabric an cnoimous and complex new indus¬ 
try rivaling in part our coal-mining, salvaging' but a 
part of our present petroleum industry, and requiring 
many years for its development. Sooner or later—per¬ 
haps within five years -a commercial shale-oil industry 
may be born in this country, but that it can originate 
soon enough or become large enough to offer any con¬ 
siderable contribution before our domestic petroleum 
production is already on the wane seems improbable. 
Finally, if shale oil yielding the principal and indis¬ 
pensable petroleum products cannot successfully be pro¬ 
duced and marketed as cheaply as natural petroleum 



FHJ. 1. OJL SlfAI.K ON" WILLOW (’RKEK. SOUTHWESTERN 
UINTA COUNTY, UTAH 

from other countries, the public cannot be expected to 
build up and sustain a shale-oil industry, unless it be 
under subsidy as a protective measure. 

To date approximately 140 shale-oil companies, many 
of which claim to own or control novel distillation proc¬ 
esses, have been formed in the Western oil-shale fields; 
but so far none of these organizations has assume^ a 
position of commercial importance. However, research 
of a fundamental character is being carried out by 
various large petroleum interests and by the Bureau 
of Mines. It is hoped that the Bureau of Mines will 
serve the useful function of investigating new types of 
retorts and of determining the most profitable use and 

■On tho restrictions Imposed by eertain forolirn countries upon 
oltizena of thu ITnitcd Stritos. In prospcctlncr for or acquiring 
lands rontalnliu; petroleum, see Senate Document 272, May 17, 


method of treatment of any particular oil-shale. This 
valuable pioneering work would bear fruit ultimately 
in the production of a notable volume of shale oil. 

A British oil economist has calculated that by 1925 
the petroleum requirements of the United States will 
exceed .500,000,000 bbl. and that at a later date our 
country will become more and more dependent upon 
British supplies. An American authority, W. C. Teagle, 
president of the Standard Oil Co. of New Jersey, has 
estimated that in 1925 the requirements of the petro¬ 
leum industry in this country will approximate 650,- 
000,000 bbl., an increase of more than 220,000,000 bbl. 
over the requirements of 1919. Unless conservation of 
petroleum through curtailment of use—for example, 
as fuel burned under steam boilers to generate steam— 
is forced automatically by the scarcity of crude oil and 
consequent prohibitive prices, or is sooner and more 
wisely brought about artificially by regulation, it seems 
probable that the demands of the American petroleum 
industry will considerably exceed 600,000,000 bbl. or 
possibly 650,000,000, as estimated by Teagle, in 1925, 
although by that time our exportation of refined oils 
to some of the foreign markets will probably be reduced 
by the competition of foreign oils nearer at hand and 
more cheaply produced. 

A drain of over 500,000 bbl., even if the yearly effec¬ 
tual demand be not further increased, would, if taken 
from the oil fields of the United States, probably ex¬ 
haust the petroleum resources remaining available in 
the ground in fourteen years, or in sixteen years if 
it is assumed that the recoverable petroleum possibly 
amounts to so much as 8,000,000,000 bbl., which seems 
very improbable to geologists. It is fortunate for the 
country that the petroleum cannot be extracted so 
rapidly. On the other hand, it also seems quite im¬ 
probable than an annual production of natural petro¬ 
leum amounting to so much as 450,000,000 bbl. can be 
won in any year from our domestic oil fields, the peak 
of whose production is likely to be passed by 1925. 

All circumstances being considered, it must be ex¬ 
pected therefore that, unless our consumption is 
checked, by 1925 the United States will be dependent 
on foreign oil fields to the extent of 150,000,000 bbl., 
and possibly as much as 200,000,000, of crude oil each 
year, except in so far as the situation may by that 
time, perhaps, be helped to a slight extent by shale-oil. 
Add to thiji probability the other greater probability 
that within five years—^perhaps three years only—our 
domestic production will begin to fall off, with increas¬ 
ing rapidity, due to the exhaustion of our reserves, and 
it becomes evident that, except for such relief as may 
come from shale-oil production, the future of the United 
States in petroleum will yearly become more and more* 
completely dependent on supplies to be brought from 
foreign fields." 

As the outlook now must be viewed, it is practically 
certain that after a time the United States will be 
buying petroleum from commercial rivals in quantities 
greater by far than ever have been sold to them, to 
make no mention of the prices paid. But, while this 
may be impreventable, it should be escaped as far as 

■United Stales Interests arc practically supreme In the oom- 
merelnl control of the petroleum resources of the Western Hemi¬ 
sphere, dominating the petroleum industry In the United States, 
Canada, Mexico and Perq, and holding substantial Interests In 
Trinidad and Venezuela and In the prospective petroliferous areas 
In Central America and Colombia. Their only competitors are 
British and British-Dutch interests, which control the petroleum 
situation In Trinidad and are not only strongly Intrenched In 
Mexico and Venezuela but are agmresslvely seeking to enlarge 
their holdings In those countries and to gain footholds elsewhere. 
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possible. If our nation is to have these oils as cheaply 
as they are sold in the home countries; if our industries, 
our transportation, our navy and our standards of liv¬ 
ing are to be safeguarded in advantages as great as 
those of our rivals, and if our merchant ships are to 
obtain their fuel oil at prices as low as those paid by 
rival ships, the oil supplies needed must be in our con¬ 
trol. Our prosperity and our prospects, so far as they 
may be affected by this important commodity whi.'h 
influences the daily life of every citizen, must not bo 
subject to prejudicial regulation or d^criminativo ic 
striction by any foreign power. Only by assurin'.* 
American conlrcl over the petroleum supplies require 1 
by the United States can the protection of our future 
be guaranteed. 

Experts believe that the most conspicuous develop¬ 
ments affecting the sources of the world’s supply of 
petroleum in the next decade will occur in the coun¬ 
tries that border the Caribbean Sea and the (lulf of 
Mexico. Within the last four years the annual pr.- 
duction of petroleum in Mexico has increased from 
21,000,000 bbl. to 5(5,000,000 bbl.’ and the potentialities 
of future production in that country have been demon¬ 
strated. It is estimated by T. C. Thomson' that the 
ultimate expected production will ciiual, if not surpass, 
the whole production of the United States. Its produ *t. 
originally considered valuable only as a .source of fuel 
oil, now is yielding, by modern refining methods, in¬ 
creasingly important percentages of illuminating oils 
and gasoline. The hindrances to enormously increased 
production are unsettled political conditions and inade¬ 
quate facilities for marine transportation, but the.se ob- 
stacle.s doubtless will be surmounted within the next 
few years. 

To summarize, the future domestic supply of crude 
petroleum will not be equal to the future home demands. 
This problem can be met by: 

(1) Obtaining greater supplies of crude oil - 

(a) By increasing the importations from foreign 
oil flelds. 

(b) By actively participating in the development 
of foreign oil flelds. 

(c) By the establishment of a shale-oil industry 
on a commercial basis as soon as is prac¬ 
ticable. 

(d) Through increased recovery from our oil 
flelds, resulting from more efficient operating 
methods, and especially the elimination of 
wastes in production. 

(2) A better utilization of the crude now available, 

principally— 

(a) By the pyrolysis of fuel oils into gasoline. 

(b) By the development of gasoline substitutes. 

fc) Through the development and use of Die.sel- 

type engines utilizing the heavier fuel oils. 

Problems in the Production of Crude Petroleum 

Among the development and production problems 
which require more study are the dehydration of emulsi¬ 
fied petroleum and the prevention of its formation in 
oil wells. It has been learned that probably all emul¬ 
sions in wells are formed after the oil has left the sand, 
and their formation often can be prevented. The sys¬ 
tematic investigation of methods for excluding water 
from oil and gas wells, of the effect of water on the 

*In the same period our tmporta of Moxlcan crude petroleum 
have Increased from 16.17^061 bbL to 46.893,945 bbl. 

V. /net. Pet, Tech,, voL 5. p. 56. 


production of oil wells, and of casing and tubing prob¬ 
lems, would lead to findings of technical value. Work 
bn the employment of safety devices in the oil flelds, 
the possible substitution of explosives safer than nitro¬ 
glycerine for shooting oil wells, and the effects of .shoot¬ 
ing on wells, would be of utility. Scientific inquiries 
for determining the capacities and characteristics of 
oil and gas sands, the proportions of petroleum not 
being recovered by present methods o4 production, and 
the law.s governing the expulsion of petroleum from 
the oil .sands have been started by our energetic Bureau 
of Mines. There is little information on this subject, 
and it will not be possible to interpret data and to judge 
the value of various methods of production until the 
underlying geochemical laws are better understood. 
Procedures for stimulating production and increasing 
the recoveries of petroleum from the sands, including 
the effects of vacuum pumping, use of compressed air 
or gas, and use of water flooding, present (ther oppor¬ 
tunities for research. In this connection, pumping prob¬ 
lems and equipment, including the use of automatic 
air and gas pumps, electrical equipment, and air lifts 
should be given attention. 

Storage and transportation problems include lo.sses 
of oil in .storage, prevention of tires at tanks and wells,* 
the flow of oils in pipe lines, and the construction of 
storage tanks and reservoirs. 

Some Problems in Refinery Tei hnolouy 

Petroleum industrialists fre(juently have availed 
thcm.scflvcs of t^he .service of .scicutitic research’® both in 
the devcloptnent of processes and in the perfecting of 
the necessary mechanical equipment. In fact, marked 
success has attended .scientific progre.ss in the refining 
of petroleum, and the largest refineries now concede 
that chemistry is the source of .specific information for 
the petroleum industry and gratefully acknowledge that 
the efficiency of their plants has resulted largely from 
properly conducted scientific investigation. Those com¬ 
panies which stand well to the fore maintain one or 
more research laboratories, and industrial research has 
left its mark on their development. It i.s, however, 
e.s.sential, particularly for the future welfare of the in- 
du.stry, that there be an increment in investigational 
activity. This may be brought about in a measure by 
the organizations repre.sented in the petroleum industry, 
especially the American Petroleum Institute, and by 
the Bureau of Mines; but there must be more co¬ 
operation between petroleum industrialists and the uni¬ 
versities and scientific societies if the desirable fruit¬ 
ful re.search is to be stimulated. 

The need of continuous .study and re.search and train¬ 
ing in hydrocarbon chemistry and in petroleum tech¬ 
nology cannot be over-emphasized." The lack of reliable 
general information has worked handicaps on the petro¬ 
leum indu.stry, w'hich is. in many ways, groping in 
the dark. Similar errors are made repeatedly in the 
same territory by different operators, and both in 

“On oil flri‘ li.Mx.'inls, si i* Utillotin 170, Uurc.'Ui of Mlnf.**. 

‘•A llliistrvitfnn of wli.'tt rosoarrli hafl doni; in wiirklrif; out 

ri'flnfrjK problems la liail in Iho rnsp of liquii] potrol.'iturn. At the- 
iM'ginnliiK of tho war a Kirat sbortaKi* of thia product orciirroii, 
siriro its mnnura(.-turi> had hi-cii cniTii'd on aololy by the fSerinan.s 
from Ilu.Hslan petroleum stock, which wa.s thou^rht to be the <inly 
.sult;iblc basis. After .scii-ntlfle Inquiry the inarm fact lire of liquid 
petrolatum wa.s bcKun on Amerl<an oils, and th»* present Ampri' 
can product is Hiiperfnr to the old Uertnun "paratllniirn liquirlum" 
In a mimb«-r of rc.spects. 

“it l.a KrtitifylnK to note, however, that nt least one American 
Inatitulion now Is aiipplylni? trained petroleum chemista to the 
Industry. Reference Is had to the University of Oklahomri, when- 
Vrof. F. W. PadKcti is i^lvlnfc systematic instruction In h>«lro- 
carbon chemistry and reftnery technology. 



428 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol 23, No. 10 


drilling and in refining the various factors having a 
known influence are understood imperfectly in their 
relation one to another. Geology, the real foundation 
of a study of production, is insufficiently applied or 
understood by the average producer, and in consequence 
much of the production is accidental rather than scien¬ 
tific. When ^•producer finds petroleum he is simply 
a producer, and not a marketer, for he has usually 
no knowledge of the value of his product other than 
the posted price. He knows only in a rather vague 
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way what characteristics are valuable; and when he 
has sold his crude oil he frcMiuently is concerned no 
longer with the petroleum industry. The refiner usually 
has only the knowledge gained by an apprenticeship 
with an older refiner, and is therefore nescient regard¬ 
ing the chemistry of refining. 

l-'etroleum marketers consider that the greatest need 
of those engaged in the petroleum industry today is 
uniformity in methods of testing and in the physical 
instruments employed therein. Constant progress is 
being made in the analytical chemistry of petroleum 
and .its products, but much research will be necessary 
before precise and detailed procedures are worked out 
which will be satisfactory for general adoption. It is 
noL practicable to issue standard test samples, as is the 
case for the iron and steel industry, but there can be 
laid down definite, standard instructions for carrying 
out the various operations involved. 

A large literature already exists on the subject of 
analytical naphlhology owing to the activities, among 
others, of the Bureau of Mines and the Bureau of Stand¬ 
ards in the United States and of the National Physical 
Laboratory in England. What is needed now is the 
welding of these researches into a comprehensive whole 
by an international body of experts, which, sitting per¬ 
manently like the pre-war International Petroleum 
Commission, shall institute researches into new methods 
of procedure and revise existing technic. 

From the industrialist’s viewpoint, the great prob¬ 
lem in the petroleum industry is flexibilty in refining, 
in order that there may be produced only those prod¬ 
ucts which are in demand. In other words, there is 
wanted a suitable process which will enable the refiner 
to manufacture only the products for which there is a 
big market—say gasoline and lubricating oils. Re¬ 


search has been begun which has for its object the pro¬ 
duction of the desired finished oils, and only these, by 
purely physical methods, thus dispensing with chemical 
treatment. 

Considerable investigation has been devoted to work¬ 
ing out processes for the dehydration and desulphuriza^ 
tion of crude oils and for the pyrolysis of heavy oils 
(particularly the conversion of such oils into motor 
fuel). Findings of importance have resulted from these 
investigations, but the ideal .processes remain to be 
found, especially methods for converting products of 
the destructive distillation of residuum or heavy oils 
into saturated hydrocarbons. If hydrogenation could 
be conducted successfully on a commercial scale the 
customary treatment with sulphuric acid could be dis¬ 
pensed with. Hydrogenation with platinum black or 
nickel could be accomplished if an antidote were known 
for the poisonous effect of sulphur compounds on the 
catalyst. Another matter of interest here is the poly¬ 
merization of olefines; this subject requires the con¬ 
sideration of research. 

Automotive engineers should have available exhaust¬ 
ive data regarding the specification and use of petro¬ 
leum products for internal combustion and lubrication 
purposes. Lubricating oils for special purposes have 
not received due scientific attention, and, as a result, 
the selection of a lubricant is more frequently casual 
than scientific. Lubrication is a special problem of 
colloid physics.” 

It is singular that the subject of refining has at¬ 
tracted so little notice. In the chemical treatment of 
petroleum products systematic investigation, with the 
object of ascertaining the most favorable temperatures 
for the acid treatments of petroleum distillates, would 
be of practical value as affording an indication to the 
refiner how to proceed under all circumstances. Another 
well-known problem in refining is the chemical treat- 
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ment of lubricating oils in such manner as to minimize 
the losses and to prevent the emulsions which result 
when sulphuric acid is used. The production of per¬ 
sistent emulsions in the refining of petroleum is a 
problem to be attacked from the colloid-chemical point 
of view. An economic process is needed for isolating 
pure naphthenic acids of high niolecular weight from 

»In fHct, W. B. Hardy (J. Soc. Chem. Ind., vol. 88, 1919, p. 7T) 
has fihown that we may look with confidence to coUoid chemistry 
to aaslat us in finding the lubricants of the future. 
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waste lyes. A related problem is the utilization of the 
esters from the naphthene carbo-acids contained in the 
residue from the alkali treatment. A question of in¬ 
terest here is : What is the cause of the cacodor of 
naphthenic acids* and how may these products be deo¬ 
dorized most effectively and economically? 

The following are some of the many other problems 
confronting petroleum technologists; A more rational 
utilization of the butanes and pentanes in natural gas 
gasoline and in light petroleum fractioiw; does the hot 
still metal exert any catalytic action in the pyrolytic 
decomposition of residues; the minimization of the de¬ 
composition of sulphur compounds during the distilla- 
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tion of petroleum containing asphalt; what role do 
sulphur compounds take in the condensation of petro¬ 
leum to asphalt; increasing the efficiency of tower stills, 
condensers, and heat exchangers; the rapid and effective 
revivification of spent fullers earth; the separation of 
the aromatic and cyclic unsaturated hydrocarbons from 
the paraffine and naphthene hydrocarbons by a more 
satisfactory reagent than those now in use; the frac¬ 
tionation of petroleum residues containing paraffine wax 
into a distillate and undccomposed amorphous wax; the 
elimination of gummy or asphaltic portions from wax 
distillate by a distillation or mechanical procedure; what 
constituents of a mineral oil arc responsible for the 
lubricity thereof, and can the lubricating properties 
of an oil be increased in the light of this knowledge; 
the prevention of the oxidation of mineral oils in trans¬ 
formers; products which will make emulsions with 
water without any oil coming to Ithe surface; and a 
rational plant for producing oil gas from tar and carbon 
monoxide from the residue, the mixed gases to be suit¬ 
able for use in gas engines. Then, too, notwithstand¬ 
ing the many processes which have been patented, the 
‘‘solidification’* of petroleum and its products is still 
under investigation. 

The collection of data on the physicochemical prop¬ 
erties of petroleum and its products for the use of re¬ 
finery chemists and engineers is one of the most im¬ 
portant inquiries which could be instituted, and it is 
hoped that the Bureau of Mines will cover this field in 
its broadest practical aspects. The data obtained on 
the pure hydrocarbons which exist in crude petroleums 
also would be of value for purposes of comparison. 

“Cracking,** or pyrolysis, is regarded as the leading 
potentiality in petroleum refining, ro less so because it 


permits the production of the main products according 
to demand, without sacrifice of byproduct possibilities. 
The importance of the whole matter may be evalued 
by having regard to the fact that at present, even with 
“cracking” well launched into practice, less than one- 
half of the petroleum produced is maBufactured into 
products representing an ideal apportionment of the 
raw material into its components. Tte manufacture 
c\f gasoline may be doubled eventually or even more 
greatly multiplied without increasing the productioa of 
crude petroleum. 

The research activity on the subject of “cracking” 
has beeiii notable, ami the volume of patent applications 
shows no signs of diminution; in fact, the number of 
permutations and combinations of the variables borders 
on the infinite, and accordingly, while modifications of 
outstanding novelty will be rare, a variety of processes 
icmain to reach the Patent Oliice. At the present time 
investigators arc endeavoring to obviate the defects in 
nearly all the melhc)ds now in use, which are: (1) the 
accumulation of carbon, (2) loss of oil as fixed or per¬ 
manent gas, (3) low yields, and (4) the formation of 
undesirable impurities. 

The inclination to look upon the unsaturated products 
of “cracking” as valuable for synthetic chemistry is 
becoming pronounced. The fact that under high pres¬ 
sure the point of molecular scission is directed to the 
middle of the hy<lrtx*arbon chain, while at low pressure 
the point of rupture is displaced more toward the ends 
of the chain, holds out additional promise for the work¬ 
ing out of commercial processes for the manufacture of 
isoprene, etc., from petroleum. 

An insullicient amount of work is being done in a 
systematic way to show how to economize in the use of 
gasoline. A thorough investigation of carbureters and 
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fuels, and certified tests of the performance of all makes 
of automobiles, would be of value in economizing in the 
use of gasoline, and giving the public as much service 
as possible for a given expenditure. The Bureau of 





430 


CHEMICAL AND METALLURGICAL. ENGINEERING 


Vol. 28 , No. 10 


Mines and the Bureau of Standards have studied differ¬ 
ent phases of this question, but neither has been able 
to conduct as much research as should be done. With 
over 7,000,000 of gfasoline-driven automobiles in daily 
use, and motor gasoline constantly rising in price, the 
American public- cannot afford to have the Government 
fall short in a matter of so great economic importance 
and of serious personal concern to so many. 

A very pertinent question is, Should a higher finaf 
boiling point for gasoline be permitted? A final boil¬ 
ing point of 230 deg. C. would increase the available 
supplies by a considerable percentage, while greater ef¬ 
ficiency in fractionation would result probabl.t in an 
additional 10 per cent increase in yield. 

Petroleum Substitutes 

Kven with the most clficient use of the remaining 
supply of petroleum and an appropriate development of 
shale oil in prospect, the petroleum situation can be 
improved additionally by a progressive utilization of 
substitutes for gasoline and fuel oil, so as to give better 
economic balance by relieving the products upon which 
fall the heaviest demands. Two substances, benzol and 
ethyl alcohol, are suitable for assisting gasoline, and 
offer the advantage of a record of successful use in 
motor engines in Europe prior to the war, and of a 
marked extension of utilization there under the rigorous 
conditions of the present, while coal and hydro-elec¬ 
tricity may be brought to the aid of fuel oil. 

Substitutes for (Jasoijnk 

The subject of gasoline sul)stilutes is one of particu¬ 
lar interest, although definite information concerning it 
is decidedly limited Ijecauso of the paucity of research 
which has been made public. The first point of im¬ 
portance to mention here is that motor fuel is essentially 
a source of energy and that the energy must come 
from somewhere. Interesting stories regarding the 
iMscovery of new fuels appear from time to time in the 
newspapers, these fuels often being prepared by add¬ 
ing a small quantity of some secret compound to water. 
That these “fuels’* arc one and all without particular 
value is established by thc^ fact that water contains 
about as little available energy as any substance which 
could be selected. 

With respect to the real possibilities of gasoline sub¬ 
stitutes, it now seems probable that later on shale oil 
may become an important source of motor fuel. Oil- 
shale probably will not assume any considerable indus¬ 
trial importance in the immediate future, but its poten¬ 
tiality as a resource gives a comfortable feeling of a.s- 
surance that the use of motor vehicles will not have to 
be discontinued when crude petroleum becomes too val¬ 
uable for fuel purposes. Substitutes for gasoline should 
receive every encouragement if produced and marketed 
in an intelligent and scientific manner; for our country 
needs to increase its motor fuel resources and no stop 
in this direction should be hindered. It should be 
recognized, however, that petroleum gasoline is a type 
of fuel for which present equipment has been designed 
and for which it is eminently satisfactory. It is be¬ 
lieved, therefore, that when striking claims are made 
for the superiority of any gasoline substitute these 
should not-be taken too seriously. The substitute fuel 
should be given a fair trial, but the user should be sat- 
ified if it is as good as gasoline and should not expect 
it to be remarkably superior. 


The type of gasoline substitute which is of most im¬ 
portance at the present time is the mixture of hydro¬ 
carbons, including benzol, toluol and xylol, obtained as 
a byproduct in the coking of coal. During the war the 
benzols were used largely in the production of explosives 
and other munitions, but since the termination of hos¬ 
tilities a considerable supply has been rendered avail¬ 
able for motor fuel. In fact, several companies are 
marketing benzol mixtures, generally mixtures of the 
benzols with petroleum naphtha. These products have 
been used under widely varying conditions, and in most 
cases favorable results have been obtained. 

The use of light oils from coal as motor fuel does not, 
however, offer an ultimate solution of the motor fuel 
problem, since the total production of these hydro¬ 
carbons is rather limited. The quantity of light oil 
produced from coal in byproduct coke ovens during 1919 
has been estimated at 90,000,000 gal., or about 2.3 per 
cent of the total amount of gasoline produced in 1918.” 
The actual figure for hydrocarbons suitable for motor 
fuel is even less than that for total light oil produced, 
and it appears, therefore, that, as a. motor fuel re¬ 
source, the benzols are of relatively small importance. 
To illustrate, it may be stated that since 1916 the pro¬ 
duction of gasoline has practical!}’ doubled, while the 
quantity of coal mined has increased only about 17 per 
coni. The real importance of the benzols as motor 
fuel meurs in districts adjacent to byproducts coking 
operations, where a reasonable proportion of the local 
gasoline supply may be filled by coal byproducts. 

In a certified (iynamometer test by the Automobile 
Club of America 90 per cent benzol showed 12.3 per 
cent less fuel consumption than gasoline. At the same 
time the horsepower was incrca.sed, depending on the 
speed. At 2,000 r.p.m. this was J9.4 per cent greater 
than that of gasoline. The higher ignition point of 
benzol also eliminates “knocking” (pre-ignition). It 
is known that the benzols, if properly used, are very 
satisfactory motor fuels and that there is no difficulty 
in finding a market for the entire supply. 

Ethyl Alcohol as a Motor Fuel 

Denatured ethyl alcohol has possibilities for the 
future and is being developed to a certain extent. It is 
interesting to note in this connection O) that fuels 
with ethyl "iilcohol base have recently been used with 
success in motor vehicles in this country, in Europe, and 
especially in South Africa; and (2) that new .sources 
for the production of.ethyl alcohol are being discov¬ 
ered constantly. In addition to the generally known 
vegetable sources, methods have been developed for the 
production of ethyl alcohol from sawdust'", from refuse 
of cane-sugar manufacture, from waste sulphite liquors, 
from calcium carbide, and recently, in England, at the 
Skinningrove Iron Co.’s works, from coke-oven gas.” 
As the largest and best-known field of the consumption 
of ethyl alcohol in this country has been destroyed for 
the time being, its use for power purposes would not 
meet with the competition which it formerly would 
have had and the price of ethyl alcohol should not be 
high, especially as compared with the prices of gaso¬ 
line now prevailing and expected in the near future. 

»£von If all our roke were manufactured In byproduct ovens 
the amount of benzols recoverable would be only about 10 per 
cent of the annual consumption of sasolino. 

^Ut Is possible to Ket 10 to 12 1. of alcohol from 100 kg. of saw¬ 
dust There appear to bo possibilities In the development of the 
production of alcohol from wood. 

^*Ilury, Iron and Coai Trades Rev., Dec. 19 and 26, 1919. 
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There are certain difficulties in the way of the wide 
use of ethyl alcohol as a fuel, which are of a non¬ 
technical nature and hence will not be discussed here. 
It may be stated, however, that the discovery of a cheap, 
positive and reliable denaturant would go a long way 
toward making possible the wide adoption of alcohol for 
power purposes; and that the development of cheaper 
methods of production and of suitable types of engines 
are also problems pertinence.” 

Alcohol-benzol-naphtha mixtures are In use and have 
been found to be satisfactory in the present types of 
automobile engines. “Alcogas*' is another product 
which has aroused interest among automotive engineers. 

It would be desirable to institute broad researches (1 ') 
on the combustion of alcohol and alcohol mixture.^, and 
(2) on lessening the cost of denaturing. In connection 
with (1) the operation of a fleet of cars and trucks fed 
with such mixtures would provide data of importance. 

Fuel Oil Substitutes 

Fuel oil has come into extensive use in the United 
States, especially in the far West, as a suh.stitute for 
coal.” It is more convenient than coal and therefore is 
adopted by indu.stries wherever its price is low enough 
to permit its use. ^Its employment in this way cannot 
be sustained, in view of the slowing rate of petroleum 
production and the counter-demand that will come in 
increasing measure from the further development of 
pyrolytic practice in refining and from the wider adop¬ 
tion of the Diesel type of internal-combustion engine. 
It soon will bo necessary, therefore, in any event, to 
bring coal and hydro-electric power to the aid of a 
growing number of those activities now dependent upon 
oil.fuel; and the whole matter may be facilitated by 
constructive action in respect to coal and water pow’er, 
to make their service more immediately available. 

The use of the tar obtained in byproduct coking (9 
to JO gal. per ton) for fuel, especially in steel manu¬ 
facture, has increased rapidly during the past few 
years, and many of the larger stool companies, operat¬ 
ing their own byproduct coke plants, do not sell any 
of their tar for distillation purposes, but use it ex¬ 
clusively for fuel. In open-hearth practice the con¬ 
sumption of tar per ton of steel is reported to be 10 
per cent less than the consumption of fuel oil. It is 
used advantageously in combination with producer gas. 
The resulting flame has a much better melting efficiency 
than that of straight producer gas, and the increase 
in the capacity of the furnace is much greater than 
would be accounted for on the basis of the heating value 
of the fuel used. These considerations are of great 
moment, in view of the increasing price of find oil 
and at a time when the maximum output per unit of 
investment is essential. The price of approximately 
4c. per gal., that has until recently been paid by tar¬ 
distilling companies for crude tar, is much too low' to 
meet competition with the real fuel value, and the 
future is bound to see a scarcity of tar for distillation, 
which will result in a considerable increase in price. 

Increasing the Usefulness of Fuel Oils 

It is of interest to note what has been done recently 
to supplement mineral oils or to increase their useful- 

**On the comparative fuel valiies of gasoline and denatured 
alcohol in internal combustion enfrlncs, see nulletin 43, lAireau of 
Mines. 

^The substitution of petroleum for coal has gained considerable 
headway In the large textile and paper mills, and even In small 
industries in the New England section. 


ness through research. The work has been carried on 
in several directions, of which the following may be 
mentioned, without, however, indicating the relative 
importance of the various remedies. 

Processes have been devised for making stable mix¬ 
tures of tars with mineral oil by using p^tch-containing 
tars, asphaltic residuum and a suitable distillate. It also 
has been found that fuel oils or residMCS may be re¬ 
duced in viscosity by piezochemical means. 

During the war the Submarine Defense Association 
developed the so-called colloidal fuel, a mixture of oil 
and pulverized coal wherein the coal is held in suspen¬ 
sion ill •the oil through the presence of a peptizing 
agent, called by its inventors the “fixateur.” The ad¬ 
dition of 1 per cent of “fixateur*' to a mixture of 60 to 
70 per cent of oil and 40 to 30 per cent of coal dust 
forms .a sort of colloid suspension which remains homo¬ 
geneous for long periods. It is claimed that this prod¬ 
uct may be used for oil-fired furnaces in about the same 
manner as fuel oil, and that it provides (when high- 
grade coal is ii.secl) a fuel of even higher calorific value 
per unit volume than the original oil. 

Next, in particular reference to motor cars, may be 
mentioned the possible use of ent/ines of the Diesel 
type. Numerous attempts have been made in this di¬ 
rection without noteworthy success, which has been ex¬ 
plained by the statement that the Diesel-engine manu¬ 
facturers are too busy to undertake w'ork on the prob¬ 
lem, w'hile motor-car manufacturers do not know 
enough about Diesel engines. The use of modified Die¬ 
sel engines on motor cars would relieve the situation 
to the extent of permitting the use of unrefined oils, 
instead of only such products as gasoline and kerosene. 

The Use of Oil in Oas Manufacturing 

It cannot be gainsaid that the use of gas oil, a high- 
grade fuel oil, in the manufacture of “city gas** is a 
practice which is unjustifiable on the basis of resource 
economy. Approximately 6 per cent of our petroleum 
production is employed for this purpose, and the prod¬ 
uct is used for cooking and lighting by millions of 
people Mid by the industries in a number of ways. A 
large part of this gas is made by the use of oil to en¬ 
rich blue waterg.'is of low’ heating value. Recently this 
gas oil has become scarcer, and it is likely to become 
still more (xpensive and perhaps impossible to obtain 
in sutlicicnt (|uantity. This condition will necessitate 
the use of lower grades of oil, or the production o’f 
lower grades of gas, or a change of manufacturing 
o<iuipnK‘iit at enormous expense. Individual gas com¬ 
panies canrif)t investigate so fundamental a (]Ucstion 
eompreheiislvely; and individual cities or state.s can¬ 
not assume the re.sponsihility of solving the problem 
for the entire country. The proiKM- agency to take up 
this question is the Federal (ioveriiment, with the co¬ 
operation of the gas companies and the oil companies 
and the state and municipal authorities. Such a broad 
and constructive study would be of high importance 
and would receive the concurrence of all important in¬ 
terests. It should include research on raw materials, 
manufacturing methods, and the relative usefulness of 
the various grades of gas that can be produced. 

Research on Chemical Products From 
Crude Petroleum 

Some petroleum economisU take the view that later 
on, when there is evidence that crude petroleum will 
be unable to compete with its substitutes, it will be 
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possible to obtain so many more valuable products from 
its distillates that the use of any one of these as a fuel 
will be condemned from the standpoint of conservation. 
Petroleum then will constitute the^ basis of a chemical 
products industry which will be as distinct in i^pe 
and activity as«the coal-tar industry of the present 
time. In fact, several of the prominent refininsr com¬ 
panies have in progress investigatory work which will 
enable them to accumulate a reserve of technical know-* 
ledge respecting the manufacture of various chemical 
producis from crude petroleum. 

Some attention has been given to the production of 
drying or siccative oils from petroleum. It is claimed 
by the De Bataufsche Petroleum Maatschappij that an 
oil, the drying properties of which are comparable with 
those of linseed oil, may be obtained by chlorinating a 
mineral oil fraction of the specific gravity 0.885 at 
15 deg. C., in stich a manner that 1,000 1. of it absorbs 
800 kg. of chlorine, and then heating the chlorinated 
product with the addition of zinc dust to 290 to 300 
deg. C., until the chlorine has been expelled quantita¬ 
tively as hydrochloric acid. The problem is to produce 
an oil economically which will be devoid of tackiness. 
Artificial resins also may be obtained by the chlorina¬ 
tion of petroleum and its distillates; but the reduction 
of the time of the reaction and the purity of the prod¬ 
ucts present important difliculties. The systematic 
study of the action of reagents on petroleums -a field 
which merely has been entered—will provide material 
for the solution of problems of this char^ter. A sub¬ 
ject which already has received some investigation is 
the conversion of chlorparafiines into esters. 

A problem of constant interest is the .synthetic prep¬ 
aration of fatty acids from petroleum and certain 
of its products; for when an economic process is avail¬ 
able for the manufacture of these acids a working 
basis will be had for the production of edible products, 
some of the acids obtainable being convertible into 
glycerides. Considerable attention has been and is 
being given to the study of this problem. 

The Russian naphthochemist Zelinskii has been one 
of the pioneers in the application of the Grignard reac¬ 
tion for the production of fatty acids from petroleum, 
and so long ago as 1902 he took out a German patent 
(No. 151,880) for the chlorination of certain petroleum 
fractions. The fraction 132-145 deg. C. of a Russian 
petroleum was chlorinated, treated in ethyl ether solu¬ 
tion with magnesium and carbon dioxide, and the result¬ 
ing magnesium salt decomposed with dilute sulphuric 
acid. An acid, was obtained which, on heating 

with glycerine at 250 deg. C., yielded a di-glyceride and 
a tri-glyceride to the extent of 60 per cent of the 
theoretical, according to Zelinskii’". In normal times, 
however—that is to say at pre-vrar prices—this could 
not have competed with natural fats’"; but, according 
to reports, it w^as otherwise under war conditions, and 
it has been said that the Vereinigte Chemi.sche Werke 
a. G., of Charlottenburg, Germany, was able to manu¬ 
facture fat on a commercial .scale by the Zelinskii 
process. 

Chemists who have attempted to repeat Zelinskii’s 
work have found that the yields are very small”. The 
reasons for this are several, the principal among which 
are the following: 

(1) The formation of the magnesium complex is very 

>*See Z. anffPiO. Chem., vol. 16 (1908), p. 87. 

^ollctna. Mat. Graaaea, vol. 7, (1914) p. 4,1 

**Bronks. Mrt. & Ciirm. Kno., vol. 18 (1918), 


slow with derivatives containing more than eight or 
ten carbon atoms. 

(2) It is well known that the higher magnesium 
alkyl halides react with a second molecule of the orig¬ 
inal alkyl halide to give a hydrocarbon and magnesium 
halide; for example: 

C,II.,MgBr -h aH..Br -j- MgBr,. 

(3) Brooks has found that the halogen derivatives 
of petroleum hydrocarbons of ten to twenty or more 
carbon atoms are unstable and slowly break down on 
standing at room temperature to give free halogen acids 
and hydrocarbons which appear to be mainly saturated 
ring compounds. 

(4) Stadnikov” has demonstrated that the alkyl mag¬ 
nesium halide and ether complex breaks down in a 
variety of ways. For example, Stadnikov showed that 
a complex made from magnesium propyl iodide, carbon 
dioxide and benzhydrylbutyl ether yielded a mixture of 
several hydrocarbons, free carbon dioxide and mixed 
ethers, only a trace of acid being obtained. 

Schultz in 1912-13 studied the oxidation of mineral 
oil fractions; but the percentage of fatty acid obtained 
was stated to be very small, the main oxidation products 
being aldehydes. Some of the best results are said to 
have been obtained by the oxidation of paraffine”. The 
Chemische Fabrik Troisdorf (Drs. Hulsberg and Seiler) 
has patented the following method: Air or oxygen is 
led into a vessel containing melted paraffine, for about 
fifty houi\s, at a temperature of 100 to 120 deg. C., 
mercuric oxide or previously oxidized paraffine being 
utilized as a catalyst. It is said that the products 
consist partly of oleic acid and partly of volatile sub¬ 
stances, but nothing definite has been divulged respect¬ 
ing the yields of oleic or other fatty acids. A somewhat 
similar method is that of the A. G. fiir Mineraldlin- 
dustrie vorm. (David Fanto & Co.), of Pardubitz, 
Bohemia. It has been stated that this firm has been 
working on a large scale, since 1915, a process which 
consists mainly in blowing air into paraffine for fifteen 
to eighteen days at a temperature of 130 to 135 deg. G. 
(See also Engli.sh Patents Nos. 131,301, 131,302, 131,- 
303, and 133,027.) The yield is calculated at about 60 
per cent. According to reports, a fatty acid, C„H^Oj, of 
melting point 53.7 deg. C., thus has been obtained, to¬ 
gether with an iso-palmitic acid, C,,H,, 02 , of melting 
point 38.4 deg. C., and lignoceric acid, of melt¬ 

ing point 80 deg. C. 

The methods so far known are considered to be of 
practically no value for preparing fatty acids from 
petroleum, even for Ihrf purpose of laboratory research. 
In illustration, it may be mentioned that hydrogen and 
fatty acids result from the fusion of the higher alcohols 
with potassium hydroxide, but only the higher primary 
alcohols give good yields. The secondary alcohols are 
slightly oxidized under these conditions and yield mostly 
condensation products, while the higher tertiary alco¬ 
hols break down, giving acids having a less number of 
carbon atoms. Moreover, it has been shown that the 
alcoholates of the higher alcohols react with carbon 
monoxide under high pressures, but the principal prod¬ 
ucts formed are eaters of formic acid and not the 
higher fatty acids. The known methods for preparing 
alcohols direct from petroleum olefines yield on^ sec¬ 
ondary and tertiary alcohols. And then no methods for 


»See Brr., vol. 44, p. 1.157: vol. 47. p. 2,188; J. Ruaa. Phya. 
Chrm. Soc.t vol. 47, pp. 1,122, 2,087, and 2.116. 

»Cf.. however, Wearsyn, PetroUum/vox. 18. p. 24. who made 
entirely unsuccessful attempts to obtain fatty acids from solid 
paraffine. 
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adding hltlogens or halogen acids to the saturated or un¬ 
saturated hydrocarbons are known which give satisfac¬ 
tory yields of primary derivatives. 

A variety of methods also have.been proposed for 
oxidizing saturated and unsaturated hydrocarbons by 
air in the presence of various other substances and 
many wet methods have been tried, but in general the 
results are carbon dioxide, water, resinous or asphaltic 
material, and traces of the simple fatty acids, such as 
acetic, propionic, butyric, etc., which usually have not 
been obtained in quantities sufficient fo*r positive identi¬ 
fication. Our knowledge of hydrocarbon chemistry is 
unsatisfactory, and hence in real need of the revision 
of research. The commercial production of fatty acids 
from petroleum may some day be accomplished, but not 
by the methods of synthesis now known and not until 
there has been obtained a much more extensive and 
quantitative knowledge of the nature and behavior of 
hydrocarbons, such as constitute petroleum oils. 

The lowest boiling fraction of petroleum, of the com¬ 
position CjH„, may be used for the preparation of 
isoprene: by systematic chlorination, isomerization and 
liberation and addition of hydrochloric acid, the three 
hydrocarbons present fiso- and normal petane and 
tetramethylmethane) all can be converted into isoprene. 
But much more investigation will be required before 
carbon complexes. 

It is thought that a simple, direct process for ob¬ 
taining the butadiene hydrocarbons from petroleum 
soon will be found, and thus a good route to synthetic 
rubber will be opened up. Pyhiila has shown that the* 
fraction of Baku petroleum boiling between 98 and 
106 deg. C. yields up to about 20 per cent of its weight 
of adipic acid, which, by way of the amide, can be con¬ 
verted into butadiene.” This method of preparation is, 
however, hardly possible from a commercial standpoint, 
and butadiene usually is obtained technically from 
benzene or phenol. 

It is of interest to mention in this place that the 
emulsions obtained with the turpentine-like arid other 
hydrocarbons of petroleum by the aid of certain 
emulsifying agents are similar to rubber latex and can 
be worked up into rubber-like products. 

Finally, it may be noted that the production of dye- 
stuifs from petroleum is an open field for research 
exploration. Kharitchkov” has found that the nitro- 
derivatives obtained by treating machine or spindle oils 
with warm nitric acid (specific gravity, 1.60) arc 
related to the nitro-compounds obtained by nitrating 
polynaphthenic acids and used in the preparation of 
dyestuffs. Nitro-products which yield with alkalis 
brown substantive dyestuffs and with sulphur and 
alkalis brown to brown-violet sulphur dyestuffs have 
been obtained by the nitration of the higher fractions 
from Galician petroleum.” The preparation of aromatic 
hydrocarbons from fatty hydrocarbons—especially the 
preparation of benzene and its homologues from petro¬ 
leum—requires investigation along broad lines, although 
the subject is not of technical interest here at present. 
Crude petroleums from some Bornean and Persian fields 
are aromatic-rich and provided toluene for TNT manu¬ 
facture during the European war. 

While one-fifth of the domestic consumption of 
petroleum is utilized as fuel, most of the crude oil is 
refined into products which possess wider usefulness 


^Petroleum, vol. 9 (1914), p. 1,876. 
^Chem, Etg,, vol. 87 (1918), p. 869. 
Freund. Z. angew, Chem,, vol. 


26, p. 1,068. 


and higher value to society than the raw material, and 
refining practice is in continuous fiux to adapt petro¬ 
leum to a varying and widening demand. Under present 
technical procedure, however, petroleum yields only sev¬ 
eral hundred substafices of commercial importance, but 
no limit can be set to the number of useful products that 
scientific inquiry may wrest from thfs raw material. 
Indeed, the field of petroleum byproducts represents one 
of the most attractive research opportunities that exist 
In this country today. It has been observed by Gilbert 
and Pogue” that- • 

In this connection an interesting vision opens up as 
to how a great oil byproducts industry, through the 
vuluo.v accruing to succe.ssive refinements of products, 
may be led to contribute more than it now does to the 
expense of petroleum production, relieving to that ex¬ 
tent the co.st distributed among the products universally 
used in bulk, such as gasoline. It would seem that a 
far-sighted economic policy, properly directed, might 
eventually contribute to a lowering cost for motor fuel, 
just as a proper shaping of coal economics could be 
made to relieve the focus of expense now exclusively 
borne by fuel coal—the two conspiring to lower the 
cost of living. 

The time may be foreseen when, through the accom¬ 
plishments of technochemical investigation, the petro¬ 
leum iinlustry will yield a range of fuels for the internal- 
combustion engine only; kerosene in quantity narrowing 
to that desirable for country use and export trade; 
lubricalirig oils adjusted to the growing demands of 
mechanical power; and an ever-widening range of chem¬ 
ical products supporting a great petroleum byproducts 
industry, rivalling if not exceeding the coal-products 
industry in infi)ortance. Tn respect to the last, it should 
be emphasized that the United States today faces an 
opportunity similar to that which twenty years ago con¬ 
fronted both (rcrmany and the United States as regards 
the manufacture of dyestuffs, explosives, fertilizers, 
drugs and other chemicals from the non-fuel .components 
of coal. 

Tiiii Nkki) for Pktrolkum Section of the 

American Chemical Society , 

The recognition of the high value of science to 
industry has led to the adoption of systematic procedure 
in the collection and diffusion of technical information, 
and the tendency in all civilized countries is more and 
more in the dirertio]i of increased specialization. For 
example, the very comprehensive subject of chemistry 
no longer is repre.sented by a unicameral society or by 
periodical literature dealing with it in an all-embracing 
manner; and while the multiplication of organizations 
and journals is attended with obvious disadvantages, it 
is recognized generally that these are offset largely by 
the resulting benefits, and that the interest of those 
engaged in any important industry can be promoted 
most satisfactorily by affording facilities for assembling 
under a distinctive banner. 

The position to which the petroleum industry has 
attained, technically and scientifically, is such that the 
creation of a separate organization for the benefit of 
Ihose chemists who are engaged actively in it is fully 
justified. In 1913 there was formed in England the 
Institution of Petroleum Technologists, constituted 
principally of chemists and chemical engineers employed 
in the petroleum and shale-oil industries; but so far 
nothing has been done, in a national way, in the United 
States. 

The several petroleum refiners’ associations afford 


»17. S. National Muaeum, BullcUn 102, 1, II. 
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ample machinery to care for questions of general policy, 
internal and external, affecting the petroleum industry 
of this country. These are, however, strictly trade 
organizations. Without the desire to inflict any addi¬ 
tional cares upon the industry, which now has its hands 
full in supplying pressing commercial needs, opportu¬ 
nity is taken here to indorse the formation of a petro¬ 
leum section of the American Chemical Society, a move 
recently proposed })y a group of chemists professionally 
interested in petroleum and its refining. 

To rest content with the present status of the 
petroleum industry would not be characteristic of this 
nation, which is justifiably proud of its initiative, 
resourcefulness and inventive spirit. New liiTes must 
be developed and advances must be made in technical 
methods, if w’e are to progress ade(|uate1y. No surer 
provision could be made for these efforts than the semi¬ 
annual gathering of the research men from the various 
petroleum laboratories, into the atmosphere of a great 
assemblage of chemists. Th(? presentation of papers 
and their discussion would establish facts of value to 
all, broaiier viewpoints wiinld be obtained, and sym¬ 
pathetic f)ersonal relationships formed which would 
stand to good advantage. 

It is natural perhaps that each commercial organiza¬ 
tion should desire to retain for itself the benefits of 
research conducted under its auspices, yet, carried too 
far, it is a short-sighted policy in view of the varied 
w'orkings of different minds. Community of knowledge 
as to scientific fichievements, safeguarded by the critical 
discussion of experimental results, has proved to be so 
valuable a means of technical advancement that it should 
not be neglected in the petroleum industry. 

The objects of a petroleum section of the American 
Chemical Society should be alofig the following general 
lines: 

(1) To enable chiMiiists and technologists engaged in 
the petroleum, shale-oil and natural gas imlustries to 
meet and t») corre.<«pond, ami to accumulate trustworthy 
information regarding the occurrence and production of 

• petroleum, oil-shalc‘ and natural gas, the conversion of 
the raw materials into manufactured products, and the 
characteristics and usages of these products, together 
with their transport and storage. 

(2) To promote the bettor education of persons 
desirous of becoming petroleum engineers, refinery 
engineers or hydrocarbon chemists, ami to elevate the 
proft'ssional status of those employed in the indu.stries 
mentioned by establishing a high standard of scientific 
and practical proficii'ncy. 

<31 To encourage research in hydrocarbon chemistry. 

(4) To eo-operate with the American I’etroleum 
institute ami with the National Ue.search C-ouneil, and 
ti» collaborate witli the .Xnicrican Society for Testing 
Materials in its work on the standardization of bitu¬ 
minous ami petroleum products. 

Petroleum ani» the Kuropean War 

It has been said that the sulti?ss of the Allies in the 
Eiirnpeaii war w'as due largely to the supply and 
utilization of petroleum. Certainly, as Dunstan has 
remarked,” without mineral oil warfare would have 
remained in a mediawal condition and an impasse might 
have resulted. As w’c now know warfare, it is im¬ 
possible to conceive of strategy and tactics deprived of 
oil-fired ships, motor transport, aircraft, tanks, and 
flame projectors, while industry at home lacked internal- 
combustion engine fuel and lubricants. The vital im¬ 
portance of the reaction of petroleum on the great 
struggle was pointed out clearly and forcibly at the 

of tho ProKross of Applied Chomliary,** vol. 4 (1919), 

p. 66. 


annual dinner of the Institution of Petroleum Tech¬ 
nologists last year.” 

The principal problems confronting the Allies were: 

(1) Whether the world could produce the aggregate 
supplies that were rc(iuired for the service of the war. 

(2) Whether the processes of refining could be so 
adjusted that increased quantities of heavy fuel could 
be obtained as well as of gasoline, particularly of the 
high grade required for aviation purposes. 

(:0 Wrtether suHicient tankers, cars and receptacles 
could be provided to transport and distribute by sea and 
land the necessary quantities of each product. 

All these problems were solved satisfactorily—fact 
which reflects the greatest credit to the large petroleum 
companies a.'^ well as to those who acted for the gov¬ 
ernments. 

An enormous amount of intensive research was 
initiatcMl throughout the war, and it is not too much to 
state that a wider and deeper knowledge of naphthology 
is one of the good results of the conflict. Immediately 
afler this country entered the war the splendid 
facilities of the laboratories of the important refining 
companies and of the Bureau of Mines were offered to 
the War Department for experimental work, and the 
acceptance resulted in considerable investigational 
woi’k. Perhaps the most valuable contributions were 
made on fuels for airplane motors, products of 
“cracking” processes, lubricating oils and the inspection 
of fuel oils. 'I'he standardization of motor gasoline and 
lubricating oils, and specifications therefor for Govern¬ 
ment purchase, emanated from the committee on the 
standardizat ion of petroleum specifications of the Fuel 
Administration. 


Need for Petroleum Production Engineers 

The United S-tatos Bureau of Mines points out strongly 
thc! need for petroleum production engineers who shall 
apply Ihcir scientific and geologii* training to oil field 
development work and to the improvement of the proc¬ 
esses of extraction from the ground of all the recover¬ 
able oil. 

One of the hard problems to contend with at the oil 
wells is that usually there exist strained relations be¬ 
tween the 'technical and non-technical men, although 
there is no logical reason why most cordial relations 
could not be established between the petroleum en¬ 
gineers an^ the other employees. A little leniency ought 
to be shown on both sides. It would be a good policy 
for engineers to discuss with the drillers the daily well 
reports. 

According to Bulletin 195, “Underground Conditions 
in Oil Fields,” the duties of experienced petroleum en¬ 
gineers might be outlined as follows: 

(1) Keeping of records. 

(2) Preparation of data, such as production records, 
well logs, structure contour maps, cross-sections, etc. 

01) Correlation of surface and underground geology. 

(I) Water problems. 

(.5) Casing depths. 

(6) Underground lo.sses. 

(7) Oil sands; location of productive sands, their 
thickness and quality of oil. 

(8) VV ell depths. 

(9) New well locations and extension of the field. 

(10) Future well production. 

(II) Gaging of oil wells. 

(12) Pelf orations and setting screen pipe. 

(13) Fluid levels and tubing depths. 

Ui) Shooting of oil wells. 

(15) Methods of extracting more oil from the oil¬ 
bearing formations. 

Inat Pvt. Tech., vol. 6 (1919), p. 221 et aeq. 
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Physical Chemistry and Technology 


ProKress of Technology Dependent on Existing Physicochemical Knowledge Being Interpreted and 
Applied as Well as Augmented—Empirical and Scientific Solution of ProblenTs— 
Physicochemical Data—Co-operative Research 

t 

By EDWARD W.* WASHBURN 


T he writer has given elsewhere the following 
definition for the term physical chemistry; “Physi¬ 
cal chemistry, sometimes called also theoretical nr 
general chemistry, treats of the fundamental laws and 
principles and the important theories and systems of 
classification which have been formulated in order to 
give scientific expression to our knowledge of the physi¬ 
cal and chemical behavior of material substances.” 
Scientific expression of our knowledge of any subject is 
that expression of it which enables the human mind to 
acquire this knowledge in as complete a form as possible 
with a minimum expenditure of effort. Such a defini¬ 
tion, in a sense, might be said to include the whole of 
both physics and chemistry ajid it is, of course, impos¬ 
sible to draw any sharp line between the two sciences or 
between either of them and that borderland region to 
which the term physical chemistry is ordinarily applied. 

With such a definition of physical chemistry, it would 
seem almost unnecessary, if indeed not quite superfiu- 
ous, to dwell upon its importance tf> the whole field of 
chemical technology, and therefore in responding to the 
editor's request for a contribution on this topic, I shall 
attempt only to set forth briefly two outstanding 
features of the work of the physical chemist in its 
relation to industrial progress. 

Those two features may briefly be described as fol¬ 
lows: (1) Knowing how to find, interpret and apply 
existing knowledge; and (2) knowing how to set to 
work in a scientific manner to acquire necessary new 
knowledge; the ‘term scientific being here employed 
with the significance attached to it in the definition of 
•physical chemistry given above. 

The Use op Existing Scientific Knowledge 

A good working knowledge of physical chemistry 
enables the industrial scientist to make use of a wealth 
of scientific data which would otherwise be largely unin¬ 
telligible to him, the bearing of which upon his own 
problems he would otherwise be unable to perceive. 
How many chemical engineers, for example, without a 
working knowledge of physical chemistry would, if faced 
with the problem of perfecting a process for the produc¬ 
tion of pure hydrogen on a large scale, expect to find 
information worth considering in papers bearing such 
titles as “The Phase Rule Diagram of the System Iron- 
Oxygen,” “The Electromotive Force of the Cell Zn- 
Salurated Solution of ZnO in NaOII-NaOH-H,,” “The 
Free Energy of the Reaction Between Steam and Metal¬ 
lic Iron,” “The Free Energy of the Water Gas Reaction” 
or “Selective Catalysis”; or having such an expectation, 
how many would be able to understand and make use of 
the information there given? It is unquestionably 
possible even at the present day to publish in a scien¬ 
tific journal of wide circulation a contribution contain¬ 
ing results of fundamental importance to an industry 


repre.'^enting investment of many millions of dollars 
and to Iiave this contribution remain entirely unknown 
to those engaged in this industry. 

During the last few years we have been hearing, and 
rightly so, a great deal about the importance to our 
national welfare of greatly increased facilities for scien¬ 
tific research, but in urging the importai.ee of such 
research to the industrial progre.ss of the nation we 
should not for.get that such progress does not result 
from the more acquirement of new knowledge. The 
acquirement must be followed by utilization. I think 
it may be safely stated that the amount of progress, if 
it could be measured, which would result during the 
next decade from a complete utilization by the indus¬ 
tries of the country of the scientific knowledge already 
extant would be <|uite as great as that which will result 
from the new discoveries of rcs«»arch workers, impor¬ 
tant as the latter are sure to be. in urging, therefore, 
the importance of scientific research, it should be re¬ 
membered that such research will promote industrial 
progress only in so far as industry supplies the ma¬ 
chinery for putting the new knowledge into effect, and 
in so far as any industry fails to apply extant scientific 
knowledge, just so far are the results of future scientific 
research likely to be barren of practical results in that 
industry. 

It so happens that some of the most backward of the 
industries in making use of modern scientific knowledge 
are to be found among those industries which were 
earliest developed by mankind, such for example, as the 
(amiing industry, the textile industries and the glass 
and clay products industries, while others of this group, 
such as the brewing indusiry and metal-working indus¬ 
tries, have made extensive use of the modern .scientific 
methods. Such a backward condition, while deplorable 
from the modern .scientific viewpoint, is a perfectly 
natural one. because the progre.ss, in many ways re¬ 
markable, which has nevertheless been attained in these 
“backward” industries, represents the accumulation of 
centuries of hard experience, gained by the slow 
processes of trial and error, in many in.stances, long 
before the development of science it.self. Knowledge 
gained in this way tends to produce extreme con.serva- 
tism in those who posso.ss it, together with a general 
.skcptici.sm regarding the value of anything which a 
chemist, who knows nothing about the indu.stry, can 
accomplish. Fortunately, this condition has now largely 
disappeared, the last ten years having seen a great 
change in the attitude of many of the older industries 
toward the value of applied sciences. 

The training of the physical chemi.st, including as it 
does (or should) the fundamentals of chemistry, physic.s 
and mathematics, as well as those of that borderland 
science more strictly included under the term physical 
chemistry itselff is peculiarly adapted to the production 
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of a mind trained to appreciate, understand and apply 
a wide range of scientific knowledge. Thus while each 
industry will naturally employ specialists in those 
branches of chemistry or physics touching most closely 
upon its own special field, every industry could to ad¬ 
vantage make use of the services of a physical chemist, 
and no industrial research laboratory is complete which 
does not have available the services of at least one physi¬ 
cal chemist. It Is true that there arc physical chemists 
and physical chemists and the writer knows of no safe 
criterion bf selection other than the Biblical one, that a 
man should be judged by his works, and as long as there 
continues to be an inadeciuate supply of well-trained 
men in this field, there will inevitably be disappoint¬ 
ments in what some of them will be able to accomplish. 

The most important feature in the training of every 
physical chemist is the development of the reasoning 
powers, the powers of analysis, the ability to weigh and 
judge and to bring to bear upon a problem the attitude 
of mind and the scientific instinct of the chemist, the 
physicist, the mathematician, and finally, when it comes 
to a (luestion of industrial application, also of the engi¬ 
neer. This is admiitedly a large requirement, but in so 
far as it is attained the ideal physical chemist will be 
produced. 

One maxim which should be impressed upon all 
students of physical chemistry is the following: No ono 
can safely use a mathematical relationshry, the deriva- 
tion of v)hich he does not entirelif understand. Nor is 
it sufficient that he should once have understood it; the 
essential features of that derivation aru? all the factors 
which it involves must be kept constantly in mind. 
There are unfortunately in the literature numerous ex¬ 
amples of Attempts to apply some equation or law of 
physTcal chemistry to a case which docs not come under 
it at all, or which fails to meet one or more of the 
assumptions upon which the law is based. In fact it is 
always safer to derive the desired equation for the par¬ 
ticular case at hand rather than try to adapt a more 
general relation to a special case. It is because of this 
lack of a thorough understanding of the laws of physical 
chemistry that so many chemists go wrong when they 
attempt to apply these laws to particular cases. In fact, 
it is so easy to go wrong in this particular —to forget 
for the moment the precise significance of some term in 
a thermodynamic relationship, for example—that in¬ 
stances of this character can be found in the writings of 
the most eminent authorities in this field. There is, of 
course, no absolute guarantee of avoiding occasional 
mistakes of this character, but the chemist who can go 
back to first principles is less likely to err than the one 
who attempts to use a relationship in a mechanical 
fashion. The philosophy of science as treated by such 
writers as Poincare, Mach, Knriques, Russell, etc., should 
be included in the education of every candidate for a 
doctor’s degree in physical chemistry. 

The Acquirement op New Knowledge 

We may distinguish two classes of methods of attack¬ 
ing a research problem. One of these, the empirical or 
cut-and-try method, tries one thing after another, syste¬ 
matically and intelligently, it is true, in the hope that 
the desired solution may eventually be hit upon. The 
scientific method, on the other hand, first studies and 
analyzes the problem in the light of all the data which 
physics and chemistry can supply and finally outlines a 
method of attack which will yield as complete a knowl¬ 


edge, both qualitative and quantitative, as may be, of 
the factors involved in the problem, the why and where¬ 
fore of these factors, and their relation to other asso¬ 
ciated questions, and when the solution is finally ob¬ 
tained there is a reasonable degree of certainty that it 
is the beat one, everything considered. 

The Empirical Solution 

The first method is easier to carry out, requires the 
consumption of .less gray matter, and has many times 
been productive of important results, although the per¬ 
centage of successes may seem larger than it is, because 
the failures are usually not recorded. The first method 
may, moreover, yield much quicker results than the 
second, but on the other hand, it may never yield any 
results at all and if, as is sometimes the case, it is car¬ 
ried out on a factory scale, it may prove exceedingly 
expensive. If the investigator is lucky, however, he may 
hit upon a solution in the factory itself, and if so, he 
may feel well satisfied with himself, as a “practical” man. 
who has foimd a “practical” solution to a “practical” 
problem without wasting a lot of time and money on 
“highbrow stuff.” The fact that he may have more or 
less stumbled upon a solution and that he frequently 
has not the ghost of an idea (or else a very wrong idea) 
of what was back of his problem, or why his solution 
was a solution, or how long it will remain a solution 
ought to warn him that hand-to-mouth research, even 
when successful, still leaves much to be desired. 

The S-ciENTiFic Solution 

The scientific method, while slow perhaps, is reason¬ 
ably sure, its results are of permanent value and carry 
with them a feeling of confidence and surety which 
those of the empirical method largely lack. In practice, 
the two methods, of course, merge into each other more 
or less. Whenever the scientific analysis of a problem 
shows that little or no help is obtainable from existing 
scientific knowledge, recourse must naturally be had to 
the empirical method or else a new domain of science 
must be opened up and explored, apd naturally few 
industrial problems can wait for the progress in pure 
science which might be required before the scientific 
method could be strictly employed. This was approxi¬ 
mately the state of affairs a few years ago with respect 
to those industrial problems which today would be 
classed as problems in colloid chemistry. 

Physicochemical Data 

The physical chemist who undertakes to apply his 
science to industrial problems will often find himself 
confronted with the following situation: The scientific 
analysis of the problem is fairly easy—sometimes, in 
fact, ridiculously simple. The principles involved and 
the manner of their application are quite obvious, but 
when he sets to work to solve the problem he finds 
that the literature fails to give him the necessary 
physicochemical data in numerical form. A phase rule 
diagram is missing, the free energy of some reaction 
has not yet been determined, certain data on specific 
heats or solubility or what not are lacking. A whole 
set of problems in pure science is uncovered the solution 
of which must precede the attack on the main problem 
by other than an empirical procedure. 

The writer was called upon recently for advice in 
connection with the production of a material which 
should be suited as perfectly as possible to withstand 
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certain conditions. On investigation, it was clear that 
the direction in which the solution of the problem was 
in all probability to be found could be perfectly defi¬ 
nitely stated in approved physicochemical terms, using 
the letters, a, &, c, etc. (or a ^ v, if preferred) to rep¬ 
resent certain quantities, but that was as far as phy¬ 
sical chemistry could go. The numerical values rep¬ 
resented by the symbols had never been determined and 
although their determination offered no particular diffi¬ 
culty from a scientific point of view, a rather lengthy 
and, for the company’s interest, expensive investigation 
would have been required. Moreover, while it was evi¬ 
dent that such an investigation was of fundamental 
character to this branch of the company’s activities, it 
was just as important and fundamental to a great many 
other companies engaged in the same business and it 
was not clear that the financial gain would be sufficient 
to justify the expense being borne by one company. 

Co-operative Research 

It is just here on problems of this character that 
co-operative research needs to be developed. The re¬ 
sources of the universities and of endowed research 
foundations are not sufficient to keep the progress in 
pure scientific research up to the demands of the indus¬ 
trial world. Either the industries must themselves 
enter this field on an extensive scale (as some of them 
have already done) through co-operative research or¬ 
ganizations, or in their own research laboratories, or 
they must come more strongly to the aid of universi¬ 
ties, or preferably both. In fact, if the latter course 
is not pursued, they will soon destroy the possibility of 
entering upon the former. 


Influence of Mathematical Speculations on the 
Progress of Chemistry 

The May, 1920^, issue of Chimie et Industrie publishes 
in extenso the lecture given by Prof. Henry Le Chat- 
elier before the French Society of Industrial Chemistry 
on the great importance of applying higher mathematics 
to the study and interpretation of chemical reactions 
and on the furtherance of chemical research work. 

He dwells strongly on the needs of the higher general 
scientific education for the chemist and cites cases when; 
work on chemistry of the greatest industrial importance 
was brought to succe.ssful results not by men who had re¬ 
ceived only a purely chemical education but by those 
who had received a solid theoretical education in well- 
known engineering schools. This is illustrated by the 
work of men like Osmond, Deshayes, Charpy, Guillet, 
Bied and Taffanel, all graduates from the Paris schools 
of Polytechnics, Centrale or Mines, where they could 
not have received sufficient experimental training but 
where, they acquired a solid scientific education which 
soon enabled them to become leaders in the chemical re¬ 
search field. If engineers could become so successful 
chemists, how much greater expectations might be sur¬ 
mised were the chemists to possess also the fundamen¬ 
tals of higher mathematics. 

He proposes the formation of special schools of chem¬ 
istry on lines similar to those of the Paris special 
school of electricity where only bearers of diplomas 
from well-recognized educational institutions shall be 
enrolled. Thus only will it be possible to train a grow¬ 
ing number of men theoretically and practically well 
prepared to direct the chemical industries. 

He suggests a program for the organization of the 


staff of chemical plants. This program calls for a di¬ 
rector who shall have the above-outlined theoretical and 
practical education and whose duties shall be to sub¬ 
mit to the chief of the laboratory chemical problems and 
act in a consulting capacity for the solution of such 
problems. The chief of the laboratcry shall outline 
and direct the laboratory work, devise the appropriate 
experimental methods, apportion the ivork among his 
assistants, control the exactitude of the experimental 
results, and interpret these results. At present there 
are no special schools from which men prepared for 
such work might be recruited. The laboratory assis¬ 
tants shall be experimenters in physics or chemistry, 
specialists in their line of work. They could be recruited 
in a satisfactory manner from the now existing schools 
of chemistry. The help for doing the more or less 
routine work could be recruited from those with some 
easily acquired experience in the required line of work. 

Prof. I^ Chatelier considers the problem of training 
men for the task of chief of a laboratory of prime 
importance and dwells especially on their need for quite 
a thorough knowledge of special mathematics. He il¬ 
lustrates with facts the application of the notion of con¬ 
tinuity to the interpretation of the theory of solubility, 
the utilization of geometric representations especially 
for the outline of programs of experimental work, the 
generalization in solving chemical problems by the use 
of logarithms and a belter co-ordination of experimental 
results and minimizing the experimental errors by ap¬ 
plying the fundamentals of the calculus of probabilities. 

It is cspeciaTly in the practical application of chemical 
mechanics that mathematical knowledge is of great im¬ 
portance. All the laws of chemical mechanics are ex¬ 
clusively of mathematical origin. The number of these 
laws is small, but their rigorous exactitude makes them 
particularly useful. He passes them in review and 
illustrates their importance by enumerating some of 
their applications. Thus: 

The law of factors of etiiiilibrium has served to ex¬ 
plain the function of catalyzers in chemistry as being 
similar to that of lubricating oils in mechanical 
apparatus. 

The law that two systems in equilibrium with a third 
are in eciuilibrium with each other and reciprocally has 
been successfully applied by van’t HotT to the study of 
the vapor tension of efflorescent salts. 

The law of the stability of ecpiilihrium has been 
used in solving the problems of a better utilization of 
the sensible heat of gases and is applied to the now 
rapidly growing industry of synthetic ammonia. 

The law' of phases has enabled van’t Hoff, Bakkhuis, 
Hoozeboom and their pupils to solve the complicated 
systems of acid solutions of iron chlorides and of the 
sea water salt solutions. The same law led van't Hoff 
to establish his dilatometric method to the solution of 
chemical problems. 

The law of iso-equilibrium established by Clapeyron 
in the particular simple case of vapor tension has been 
generalized by Thompson to fusion phenomena. This 
law, combined with the law of mass action of gaseous 
systems, has been successfully applied to the synthesis 
of nitric acid by the electric arc. 

He concluded with the plea for changes in the educa¬ 
tional programs of colleges and universities and for 
the formation of special schools of chemistry for the 
theoretical and practical training of chief chemists 
and chiefs of chemical laboratories. 
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Relation of Chemical Engineering to Sewage and 

Trade Waste Treatment 


A Brief Outline of the Methods of Sewage and Trade Waste Treatment—^The Activated Sludge Process 
and the Chemical Engineering Problem Involved in Pressing 
and Drying the Sludge ^ 

By R. H. eagles* 


T he development of municipal sewage disposal 
in the United States has made great strides in 
the past decade by virtue of the progressive 
and forward-looking spirit of our fast-growing cities. 
Impetus has been given to the movement by the nat¬ 
ural influence of the many public welfare campaigns 
for which this country is distinguished. 

In Great Britain and Continental Europe, where 
residential and industrial habitation is extremely 
dense, adequate sewage disposal equipment is a uni¬ 
versal necessity, because the public waterways—the 
natural scavengers- - cannot stand the concentrated 
load of raw sewage which they must otherwise carry. 

American engineers are anticipating this condition 
and are devoting their energies to the development of 
a standardized system or systems which can be ap¬ 
plied to any set of local conditions with pre-assured 
success. The matter of operating expense is in most 
cases the governing factor, and this has given rise 
to many efforts to recover commercially the valuable 
elements which are known to be present in the wastes. 
Attempts along the latter line have been only partly 
successful to <late in that the valuable constituents 
have been rc?clainied in concentrated form as solids, 
but the final economical preparation, in marketable 
form, has proved the stumbling block. 

It is toward the solution of this problem, which is 
in reality of a process nature, that the services of the 
chemical engineer should be impressed. lie alone of 
the engineering profession is best adapted by training 
and experience to work out the details which involve 
principles of physical chemistry and the mechanics of 
pressing, conveying and drying, lie is also w’ell 
equipped to prep.are his product in the best shape - 
chemically and physically- -to assure its ready demand 
and highest value. 

Methods of Skwaok Treatment 

To be specific, one of the most important problems 
facing sewage treatment development today is to find 
a satisfactory means of dewatering and drying acti¬ 
vated sludge and converting it into a marketable 
fertilizer. Before elaborating on this problem a brief 
sketch of sewage treatment methods may be of in¬ 
terest. 

When the disposition of domestic wastes by water 
carriage came into general use it immediately pre¬ 
sented the problem of reseparating the waste mate¬ 
rials from the water at a community or municipal 
plant. This became necessary for the protection of 
public health from drinking water pollution and for 
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assthetic reasons involving the visible evidence of 
wastes in the public waterways. In the case of towns 
and cities located on the seacoast the simplest method, 
and one which is still generally in use, lay in carrying 
the wastes into the sea, where the extremely high 
dilution soon obliterates all traces of pollution. 

The objectionable constituents of domestic sewage 
consist chiefly of unstable organic compounds in solu¬ 
tion and suspension. The compounds undergo more 
or less rapid decomposition and furnish nuclei for the 
propagation and subsistence of disease-producing 
bacteria which are also present. 

Among the methods of sewage treatment which have 
been used, either alone or in combination, are the 
following: 

1. Mechanical Fine Screening. 

2. Sodimeniation. 

(a) Straight sedimentation with sludge re¬ 
moval. 

(h) Imhoff sedimentation, with self-contained 
sludge digestion. 

(c) Septic tank sedimentation with self-con¬ 
tained sludge digestion. 

3. fJhomical precipitation (followed by sedimenta¬ 
tion). 

4. Sand filtration. 

5. ‘‘Sprinkler” or “trickling”- aerating filters. 

(>. Contact beds. 

7. (Uilorination. 

8. Electrolytic oxidation. 

9. Activated sludge. 

The various features and combinations which apply 
to these nfethods are too numerous to describe, but it 
is the purpose of this paper to present some of the 
features which may be of active interest to the chemi¬ 
cal profession. 

The Activated Sludge Process 

The activated sludge process of sewage disposal has 
come into prominence within the last few years. It 
employs the use of aerobic, or oxygen-consuming, 
bacteria for the purification of the sewage. The 
biologic growth is first developed and cultivated, and 
it then propagates and is kept alive by the constant 
addition of fresh sewage, the impurities of which sup¬ 
ply the food, and air, which is used both for agitation 
and as a supplementary food. This method has proved 
highly satisfactory as regards the production of a 
clear, stable effluent, and it has reduced in many cases 
a sludge containing considerable fertilizer value in 
the form of nitrogen compounds. The control of the 
bacteria and the means of increasing their nitrogen- 
retaining ability extend into the field of chemistry. 

Another phase of the activated sludge process 
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which should receive the attention and study of chemi¬ 
cal engineers is the design of apparatus which will 
economically introduce the air and maintain a pro¬ 
longed, intimate contact with the fresh sewage and 
the bacterial docs. The greatest cost of the process is 
that of supplying compressed air. Many experimenters 
have relied too much on the use of the air to effect agita¬ 
tion and circulation, in addition to supplying the really 
minute oxygen requirement of the bacteria. 

It has been calculated that the actual oxygen re¬ 
quirement could be theoretically satisfied by the addi- 
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tion of 0.05 cu.ft. of air per gal. of sewage treated. 
The average optimum practice of a number of experi¬ 
mental stations in this country and England has 
shown a requirement of 1.5 cu.ft. per gal., or thirty 
times theoretical. 

A more recent modification developed at a test plant 
at Mount Vernon, N. Y., has reduced this requirement to 
0.5 cu.ft. per gal., one-third the usual amount, but still 
ten times theoretical. The reduction at this plant is 
due partly to a mechanical design which insures pro¬ 
longed and intimate contact of the air bubbles with 
the sewage, at the same time utilizing the maximum 
mechanical cfliciency of the air for circulation pur¬ 
poses. 

Here again is an inviting field for chemical engi¬ 
neering research. It is, strictly speaking, the problein 
of absorption of a gas in a liquid, the elements being 
air and sewage. 

This leads to a closely allied feature of the process 
which has not yet been perfected—namely, the matter 
of air diffusion. Various types of porous media such 
as filtros tile, basswood blocks, cement and sand 
preparations have been tried with varying degrees of 
success, the desideratum being an air bubble of suf¬ 
ficient fineness to prevent its coalescing because the 
minute bubbles offer more contact surface. Practice 
in this country has inclined to the use of filtros tile 
as the best-adapted medium, but it is an open ques¬ 
tion whether ejectors or some type of spraying device 
may not economically substitute for diffusion media 
entirelv- 

By far the moat important problem in connection 
with the activated sludge process, as mentioned be¬ 
fore, is the disposition of the resulting sludge. The 
activated sludge itself is a biologic growth of floccu- 
lent structure, and under proper conditions should 
contain from 8 to 6 per cent nitrogen on dry basis, 
Axnressed as amiponia. In view of the present market 


price and demand for nitrogen fertilizer it is readily 
seen that a promising field of investigation is opened 
up in the commercial reclamation of the sludge. 

•Problems of Pressing and Drying the Slugk 

The fiocculent nature of the sludge prevents its con¬ 
centration by straight sedimentation, although it can 
be reduced to 97 per cent moisture by mechanical de¬ 
watering devices, as has been demonstrated by the 
ifse of a Dorr Sewage Clarifier at the Milwaukee test 
plant. Centrifuging will further reduce the water 
content by approximately 90 per cent, but the definite 
advantage to be obtained by this expensive inter¬ 
mediate ^itep has not yet been demonstrated. The use 
of filter presses of various types has been tried with 
mediocre success. The sludge fiocs on pressing revert 
to a jelly-like mass which clogs the pores of the filter 
cloth, resulting in an expensive and inefficient pro¬ 
cedure. The sludge decomposes rapidly to an unfil- 
terable mass, and this factor must be carefully 
watched. 

Various experimenters have been using filter 
presses even under the trying conditions and produc¬ 
ing a filter cake with moisture, content sufficiently 
reduced to permit of feeding to a drier. Mechanical 
conveyor difficulties have been encountered, and an 
appropriate drier has not yet been determined. 

It may be said without exaggeration that further 
development of this very desirable method of sewage 
purification will be held at a standstill pending a 
successful metliod of pressing and drying the sludge. 
It is not unreasonable to expect that helpful sugges¬ 
tions, and possibly a successful solution of the prob- 
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lem, will come from the chemical engineering profes¬ 
sion, where similar problems have been encountered 
and solved. 

Sedimentation 

The foregoing will serve to point out the immediate 
problems of the activated sludge method of sewage 
treatment. Another distinct system of treatment 
which is coming into prominence, particularly in Eng¬ 
land, is the use of straight sedimentation for the re¬ 
moval of all solids which will settle, followed by treat¬ 
ment of the clarified sewage by biologic or chemical 
*final purification. The settled solids are removed in 
the form of thick sludge for disposal by biologic diges- 
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tion or by natural draining and carting-away methods. 
This system offers the advantage of low operating 
costs, but does not offer the recovery values of the acti¬ 
vated sludge process because the nitrogen values must 
finally be carried away in solution, preferably as inndcu- 
ous nitrates. 

A careful study of sedimentation principles is en¬ 
tailed by this system, which may be said to lie within 
the field of phj^sical chemistry. The mechanics of 



performing efficient sedimentation and provision for 
continuous withdrawal of thick sludge* arc features 
or great importance. 

Sewage treatment by chemical precipitation has 
been used in many localities, the reagents usually 
being lime or lime and copperas. The method entails 
a high operating expense, with alight prospects of re¬ 
covery values, and cannot be said to possess attrac¬ 
tive possibilities. The use of chlorine gas, however, 
for disinfection of the final clarified effluent is com¬ 
mon practice and is satisfactory in meeting certain 
local conditions. 


Trkatment op Trade Waste 

Ihe field of industrial trade waste treatment is re¬ 
plete with possibilities which should attract the atten¬ 
tion of chemical engineers. Broadly speaking, all 
methods of industrial waste water treatment are de¬ 
pendent on definite chemical reaction, or on the close 
delineation of physical chemical conditions. A num¬ 
ber of unsuccessful trade waste treatment plants can 
be pointed out where the failure is directly traceable 
to the fact that an attempt was made to apply one of 
the standard methods of domestic sewage treatment 
to the problem, in contravention to ba.sic chemical 
principles. The field belongs rightfully to chemical 
engineers, who can trace the offending elements in 
the waste waters back to their source and can regu¬ 
late the other wastes or prescribe chemical additions 
to react with the offending elements or convert them 
into a physical state suitable for separation from the 
innocuous waters. 

It would be difficult to describe standard methods 
of trade wa*ste treatment because thev will vary widelv 
with local conditions at different plants even in the 
same industry. In general the following will apply: 

(a) Sizable suspended solids—removed by screen- 
ing or sedimentation. 

Dorrh) Colloidal solids—removed by addition of chemi- 


cal coagulants and electrolytes, followed by 
sedimentation. 

(c) Dissolved solids—removed by chemical precipi¬ 
tation, followed by sedimentation. 

(d) Color, odor—removed by chemical precipitation, 
or sand filtration, etc. 

Trade waste treatment naturally involves a constant 
overhead expense to the manufacturer without ma¬ 
terial gain except in cases where byproducts can be 
recovered. It is therefore essential that operating 
costs be reduced*to a minimum, and this can be accom¬ 
plished only by the careful study of the chemistry of 
the plant itself with a view to bringing into use every 
potential coagulant which might otherwise be thrown 
away without utilization, and the regulation of the 
internal plant routine to make the waste water con¬ 
ditions as uniform as possible. It also means a care¬ 
ful survey of the pollution conditions to ascertain the 
minimum degree of purification which will suffice. 

The mechanical methods of dosing waste waters, the 
design of adequate sedimentation units to produce 
uniform clarification and a minimum volume of sludge, 
the use of carefully determined chemicals where 
necessary, are all essential factors which tend to 
make the field of trade waste treatment a distinct 
profession, merging the experience of the chemical 
and sanitary engineers. 

With the close of the war has come a renewed siege 
of anti-pollution campaigns on the part of the various 
health authorities. These campaigns are doubtless 
justified where an economical system of overcoming 
the pollution evil can be offered. All public-spirited 
citizens will welcome the restoration of our rivers 
and waterways to their original clean condition be¬ 
cause they are the natural parks and playgrounds of 
the populace at large. If they can be cleaned up with¬ 
out placing an excessive burden on the industry, which 
also has a right to exist, all energies should be bent 
to that end. 

It is apparent that the chemical engineer has a defi¬ 
nite interest in matters pertaining to sewage and trade 
waste treatment, and it is to be hoped that this in¬ 
terest will soon manifest itself in distinct contribu¬ 
tions to the art as now practiced. 

York <'ity. 


PiirificRiion of Sewage With Activated Sludge 
Activated sludge has the property of purifying raw 
sewage in the presence of air and it is generally ad¬ 
mitted that this remarkable purifying action is exer¬ 
cised according to the mechanism of nitric fermenta¬ 
tion. R. Cambier has studied this subject and pre¬ 
sented the results of his work before the French 
Academy of Sciences (Comptes rendt/s, March 15, 1920, 
pp. 081-684). He subjected raw sewage in the presence 
of activated sludge to forced aeration at temperatures 
between 0 and 55 deg. G. and found that the most ap¬ 
propriate working temperature is between 20 and 25 
deg. C., that the presence of nitrous acid is not appreci¬ 
ably manifested below 30 deg. C. and that activated 
sludges are capable of transforming nitrites into 
nitrates at ordinary temperature. If a mixture of acti¬ 
vated sludge and sewage after nitrification is left to. 
settle for three hours and the supernatant clarified 
liquid decanted, the liquid separated from the centri¬ 
fuged residue is found to be poor in nitrates but con¬ 
taining 10 mg. of ammonia per liter and that the nitri-. 
fying capacity of the sludge is not altered. 
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Putting the Vegetable Oil Industry on a Scientific Basis 


An Outline of the Vegetable Oil and Fat Industry in Which Attention Is Directed to Problems Con¬ 
nected With the Production of Crude Oiis and Fats, Laboratory and Reiininsr 
Problems, and Research Opportunities in Manufactured Products ^ 

By HERBERT S. BAILEY* 


U NTIL comparatively recent times we have been 
accustomed to look upon certain fats and oils as 
suitable only for technical purposes, while others 
were classed as edible. This distinction was to a certain 
extent geographical. The Russians, for instance, used 
linseed and sunflower seed oils for food, while in Eng¬ 
land and America these were of importance only in the 
paint and allied industries. The Eskimo dines daily 
on whale blubber and the African soaks his food in palm 
oil, but in the countries of the temperate zone whale 
oil has been associated with insecticidal sprays, and 
palm oil with tinplate manufacture. 

With the recent developments in the art of reflning, 
deodorizing and hydrogenating, these sharp lines of 
demarkation between edible and technical oils have 
largely disappeared. There are of course a few oils, 
such as castor, which are still taboo in civilized kitch¬ 
ens, and the sad lesson which Germany learned just 
before the war, when the poisonous hydnocarpus oil or 
Marotti fat was used in margarines, has made us hesi¬ 
tant about using new products in foods. Hydrogenated 
whale oil is today a regular constituent of some of the 
Continental butter substitutes and the writer has seen 
samples of flsh oils which were as sweet and palatable 
as any of the commonly accepted edible vegetable oils. 

The fact that nearly all fats and oils can be made 
edible does not mean, however, that they are now or 
will be in the near future employed promiscuously in 
food products. There are at least three basic reasons 
why some oils will remain in the technical group. One 
of these is psychological, one chemical and the third 
economic. 

In the edible oil trade the consei*vatism of the non- 
scientific men at least is marked and it is more diflicult 
to bring about a change in raw material even than in 
plant practice. Naturally, also, few manufacturers of 
food products care to risk the effect of the prejudice 
which would appear toward their goods if it were known 
that they were putting fish oil or horse tallow into their 
wares. 

Because of their peculiar chemical composition, oils 
with gpod drying properties, like linseed, perilla and 
tung, are naturally more valuable to the paint maker 
than the lard substitute producer. Similarly the medic¬ 
inal oils, such as cod liver, chaulmoorgra and castor, will 
be used largely by physicians, but because of the com¬ 
paratively small demand of this trade, where the produc¬ 
tion is large the excess will go into technical lines. 

Economically it is not profitable to subject some oils 
to the high refining necessary to convert them into 
satisfactory food products. Until the relative values 
of the fats and oils classed as technical and those at 
present used as food change, there is little prospect of 
any radical departure from the present grouping. 
There was during the recent apparent shortage of 
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oils a considerable volume of interesting and more or 
less valflable research on the utilization of well-known 
oils for new purposes and of little-known materials as 
sources of new oils. In these reconstruction days, how¬ 
ever, the most fertile field of investigation is in improv¬ 
ing the old or devising better new methods for the 
treatment of our common oils for the purposes for 
which they are already used. This will be especially 
true of oils such as soya bean and whale, which are 
on the border line between the technical and food 
groups, not quite the equal of linseed for paints or of 
cottonseed for lard substitutes. 

The Scope of the Fat and Oil Industry 

The various divisions of the fat and oil industry are 
so numerous that no single research laboratory, much 
less an individual investigator, can hope to cover them 
all. Dividing the field along the lines of the successive 
steps followed ^'n obtaining the finished products from 
the raw oleaginous materials, we may start with the 
four main divisions: 

A. Methods for obtaining crude oils from raw ma¬ 
terials. 

B. Subsequent treatment of the crude products, 

C. The manufacture of derived products. 

D. The utilization of byproducts. 

Under the first of these headings will fall the various 
procedures for separating oil or fat from substances 
in which they occur in nature. At present there are 
but three methods of any consequence: Boiling out with 
steam: pressing out with hydraulic or tortional pres¬ 
sure; extraction with volatile solvents. 

Refining Operations 

Having obtained the crude oils, it is necessary to 
subject them to one or more of the following treatments 
before they arc suitable for human consumption: 

1. Washing, filtering or settling, as applied to the 
virgin oils such as olive and peanut. 

2. Refining with an alkali or acid. 

3. Bleaching with an absorptive material such as 
fullers earth or carbons, or by chemical agents. 

4. Deodorizing. 

Technical oils usually require some sort of purifica¬ 
tion before they go into the finished products; thus, for 
paint and varnish making, linseed oil is settled or filtered 
to remove the mucilagenous materials, and bleached if 
intended for especially light colored products. 

Derived Products 

Under the head of derived products might properly 
be discussed research related to the manufacture of 
boiled and bodied oils; lubricating greases, soaps, lino¬ 
leum, rubber substitutes, stuffing grease; leather dress¬ 
ings, patent and artificial leathers* and many other lines 
in which fats and oils are used. Of perhaps more 
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general interest are the manufactured food products, 
lard and butter substitutes and the so-called synthetic 
milks. In these industries there are various steps be¬ 
tween the crude materials and the finished articles of 
commerce, but only a fev^ of the more obvious research 
problems in this, field will be suggested in this article. 

Problems Connected With the Production of Crude 
Oils and Fats 

Steam or Water Extraction 

One of the primitive methods of obtaining oil is that 
of merely boiling the oleaginous raw material with 
water. This process is still used by the nativeS of the 
tropics in making their “chow" oil from the fieshy 
portion of the palm fruit. A modern adaptation of this 
process is found in our packing houses, where the fats 
are removed from animal tissues by steaming in tanks 
under pressure. That there is a possibility of increas- 
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ing the efficiency of the present practice or improving 
the quality of the resulting fats is doubtless true, but 
these problems after comparatively little preliminary 
laboratory work would best be handled in the plant. 

Extraction With Pressure 

By far the larger part of our vegetable oils and a 
proportion of the animal fats are obtained by pressing, 
usually hot, the finely ground seeds or tissues contain¬ 
ing them. The opportunities for the research chemist 
in this field are more limited than for the oil tech¬ 
nologist who has mechanical genius, nevertheless there 
is still room for the chemical laboratory to be of great 
assistance to the crude oil mill. The time is coming 
when oil seeds will be purchased on the basis of their 
oil and food value, and the lucky chemist who devises 
a simple, rapid and' yet reliable method for determining 
the oil content of the crude mill grist will win for 
himself a place beside Babcock, who did so much for 
the dairy industry. That a chemical treatment of 
some of the oil seeds may materially facilitate the press¬ 
ing of the oil from them is probable—in fact, one such 
process has already been patented. Another problem 
for the laboratory is the process of fixing or, better, 
destroying the color bodies in the meals before they are 
pressed, thereby reducing materially the subsequent 
losses which now occur in the refining process. 

Extraction With Volatile Solvent 

It is in the extraction of oils and fats by means of 
volatile solvents that we find some of the most promis¬ 
ing problems for the research chemist and oil tech¬ 
nologist. While much work on extraction processes and 


suitable solvents has already been done, it is surpris¬ 
ing how little reliable information is available in the 
literature. The chief objections to extraction systems at 
the present time are: The commonly supposed fire 
hazard, accompanied as it is by increased insurance 
rates; the loss of solvent in its removal from the oil 
and percolator residue; and the character of the prod¬ 
ucts obtained. 

To decrease the fire risk, it has been proposed to use 
di- or tri-chlorethylene, chloroform, or other non-fiam- 
mable solvents, and there is still opportunity for investi¬ 
gators to find extraction liquids which will have all the 
advantages of benzene and gasoline without their dis¬ 
advantages. 

Research Must Be Carried to Semi- 
Commercial Stage 

The points which must be borne in mind in such 
research are not only the power of the solvent to extract 
the fat or oil but the ease with which the solvent can 
be completely eliminated from the extract and spent 
meal and, what is often overlooked, the quality of the 
extract. Some solvents which in the laboratory in glass 
vessels have appeared very promising, when used in iron 
percolators on a large scale have been most disappoint¬ 
ing. The meal in the plant equipment either pa^ed so 
that it would not percolate or if extracted in tanka pro¬ 
vided with agitators could not be properly mixed with the 
solvent. Again in some instances the meal, which on 
an experimental scale worked beautifully, when treated 
in 10-ton lots extracted so slowly or held the solvent so 
tenaciously that the operating department turned down 
the whole extraction proposition and “cussed" out the 
research laboratory as a lot of academic theorists. 

One may obtain an oil—from cottonseed for instance 
-- with some solvents, in glass fiasks, which refines and 
bleaches with entire satisfaction, but the “stuff" turned 
out on a plant scale by an apparently identical procedure 
either will not refine at all or the losses more than 
counterbalance any advantages to be gained by extrac¬ 
tion instead of pressing. These past failures, however, 
should not discourage further research but rather stimu¬ 
late it and. be a warning to those in charge of such 
investigation to fully test their discoveries on a semi¬ 
works scale before risking them in a full commercial 
trial. We shall have more to say about this point later. 

Does Oil Extraction Differ From Inorganic 
Leaching.^ 

A fundamental knowledge of the process of extraction 
Is highly desirable at'the present time. The commonly 
accepted view seems to be that there is a radical differ¬ 
ence between leaching out an oil from the more or less 
completely ruptured tissues in which it occurs and the 
washing of an inorganic precipitate free from a soluble 
salt. Is this actually the case or do the same laws which 
have been found applicable to the inorganic leaching 
processes hold equally in the extraction of plant and 
animal constituents with solvents? This is a basic 
problem and one which might well be given serious 
study by some of the research laboratories of our 
universities. If we knew how to calculate the optimum 
conditions of pressure, temperature, size of particles 
and extent of draining in each percolation, from the 
solubility of the pure oil in the solvent at different 
temperatures and pressures, much of the present cut- 
and-try so-called research on this problem could be rele¬ 
gated to the “tank house." 
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Laboratory and Refining Problems 

In a broad sense the term refining may be used to 
cover all those processes for the removal of free fatty 
acid, color, odor and other objectionable qualities from 
crude oils usually under the supervision of the refinery 
superintendent. Here ive are dealing largely with 
strictly chemical or physical processes, therefore in 
this branch of the fat and oil industry the laboratory 
finds a most fertile field for research. The application 
of scientific knowledge to oil-refining is now woefully 
small, but the bearing which recent discoveries in the 
realms of colloids and catalyzers has to the operations 
is realized by many of our chemists and we may con¬ 
fidently expect some most important applications of this 
knowl^ge in the near future. 

Refining Processes 

Taking up the various refining processes, we find, first, 
the washing and clarifying of those glycerides whidi 
nature has given to us in a condition for use without 
chemical treatment. Aside from the biochemical prob¬ 
lems of keeping the fat- or oil-bearing tissues sweet and 
free from any decomposition so that their products 
will be neutral and devoid of objectionable odors, there 
is little obvious opportunity here for investigations of 
a scientific character. However, in the preservation of 
such perishable materials as copra and fish refuse, which 
are usually allowed to decompose partly before being 
pressed, there is a chance for some valuable research 
work. That coconut oil can be made from properly pre¬ 
pared copra or even the fresh undried fruit so sweet 
and palatable that it requires no subsequent treatment 
has already been demonstrated. The cod liver oil ob¬ 
tained from sound livers is also said to be superior to 
any of the so-called refined oils, and doubtless in the 
pressing of olive oil, the premier of virgin oils, there 
is some opportunity for scientific study. 

Oil refining in the restricted sense—^the removal of 
free fatty acids and some color by treatment with 
chemicals—is doubtless receiving more attention from 
the research organizations of the industry than any 
other single phase of their activities. This is due 
partly to the realization by the refinery of their in¬ 
ability to obtain even under apparently identical condi¬ 
tions the same results with any two batches of oil in 
the plant kettles. Also the knowledge that about half 
the loss in refining is the result of saponification and 
occlusion of neutral oil makes it desirable to find as 
quickly as possible means for overcoming these diffi¬ 
culties. 

Decolorizing and Neutralizing 

With most crude oils the refining process has a two¬ 
fold object, the neutralization of the free fatty acid 
and the removal of a part of the coloring matter. To 
accomplish this, alkali, usually caustic soda solution, is 
mixed with the crude and the soap thus formed is 
separated from the refined oil. There are many indi¬ 
vidual phases of the process which will bear considerable 
further investigation, but they are all comprehended in 
the study of the interrelation of temperature, strength 
of refining alkali and excess of alkali over that needed 
to neutralize the free fatty acids. The separate factors 
have all been studied many times both in the works 
laboratories and the refineries, but apparently we are 
still a long way from having any definite conception of 
the fundamental chemical and physical principles under¬ 
lying the entire process. Probably the colloid chemist 


can best solve these problems, as at least a part of the 
coloring matter is a colloidal suspension in the oil, and 
obviously where it is a question of separation of soap 
from occluded oil a knowledge of the behavior of col¬ 
loids will be very helpful. 

Another angle from which to attack the rgfining prob¬ 
lem is a search for reagents which will 'destroy or 
remove the color of the crude oil without^ injuring it. 
Pcrlv'ps more important is the neutralization of fatty 
acids without saponifying the neutral oil. We know that 
boric acid will coagulate some of the color bodies of 
crude cottonseed oil and that carbonates do not saponify 
glycerides ap easily as caustic alkalis, but so far no one 
has devised or at least not divulged a commercially 
practical scheme for taking advantage of these facts. 

Bleaching With Fullers Earth and Chars 

Passing on to the next refining operation, that of 
bleaching, which is now usually effected in the edible 
oil trade by means of fullers earth, and in the paint 
and varnish business by merely heating or by sub¬ 
jecting the oil to the action of the ultra-violet light, 
we find another most promising field for investigation. 
The work of the Chemical Warfare Service on carbons 
for gas masks has stimulated the search for a char 
which would be so superior to fullers earth that it 
would pay to use it even if it were more expensive. 
Unfortunately some of the work on bleaching chars 
has been undertaken without a full realization of the 
fact that their action is specific. Investigators have 
taken carbons whidi were found especially valuable for 
gas masks and been surprised when they proved use- 
lc.ss for the bleaching of oils. Some manufacturers of 
carbons do not hesitate to recommend their wares for 
removing the color from soya bean oil because they 
have proved satisf.actory in bleaching glycerine or sugar 
house products. It is not at all unlikely that the 
selective decolorizing effect of carbon may be so specific 
that different oils will require different chars for the 
best results. Since many of the common oils contain 
more than one chromogenic body, in some instances a 
mixture of different carbons and fullers earths may 
bleach better than any single material. So far we 
have little scientific basis for any workable theory of 
the bleaching effect of absorptive materials. It is 
simply a question of trying out on each oil as many 
chars or earths as are available. Such tests, of course, 
should be made under different conditions of tempera¬ 
ture and time and the loss of oil due to absorption 
determined in each experiment. Research of this type, 
however, while sometimes of more monetary value, will 
never deserve the recognition due to that which has 
for its ultimate goal the determination of the laws 
which underlie these processes. 

Causes of Objectionable Odors and Flavors 
Unknown 

The last step in the making of edible oils is the 
removal of objectionable odors and flavors by de- 
odorization. This is in principle simply steam distilla¬ 
tion of those substances which impart to the oil a dis¬ 
agreeable or too pronounced flavor. We say those sub¬ 
stances which give the oil flavor, because we know prac¬ 
tically nothing about what they are, or whether they 
exist at all in the oil as it occurs in nature. Whether 
there are many or few organoleptic bodies in a single 
oil and whether any of these are common to a number 
of oils is still a mystery. In fact, all we do know is 
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that if an oil is blown under vacuum with superheated 
steam, free acids, if present, and other substances, some 
of which give an aldehyde reaction, are carried off and 
the remaining oil is nearly tasteless and odorless. The 
practical results of the process are very satisfactory, 
except that i,n time the objectionable flavor may return, 
and in some instances steamed oils are more “tender”— 
that is, spoil^ more readily—than those which have not 
been so treated. It would seem that while therp is 
undoubtedly opportunity to discover new and improve 
old deodorizing methods, the most interesting problem 
here is the identification of the flavors of the common 
vegetable oils, , 

Clarifying Tkciinical Oils 

The technical oils as a rule require some clarification 
and often bleaching before they are suitable for use. 
In the paint and varnish trade the principal oil, linseed, 
is usually “tanked” for a time to allow the separation 
of the albuminous matter. Attempts, some of them 
quite successful, have been made to hasten the process 
by the use of centrifugal separators or special heat 
treatments. Since this mucilagcnous matter is in a 
very finely divided if not actually colloidal slate, it is 
prnV)ablc that the colloid chemist can help materially in 
finding means of expeditiously coagulating and getting 
rid of it. At any rate there is a real problem here that 
is deserving of someone’s attention. The man who 
tackles this research will deserve the gratitude of the 
paint chemist if while he is devising means for remov¬ 
ing this so-called “foots” he will fifld out what it is 
and why even a very small amount of it will ruin paint. 

Bleaching Technical Oils 

To obtain a light-colored linseed oil, it is often merely 
necessary t<i heat it to the proper temperature and a 
similar change takes place with many soya l>can oils. 
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but every little while one meets with an oil which does 
not respond to the heat treatment. What is it that 
causes this difference between two samples which so 
far as the chemist can tell by his analysis are iden¬ 
tical? Also is there any simple method to remove the 
color substanco, apparently present in some oils and 
not in others, that darkens instead of bleaches when 
heated? 

At one time sunlight was used by at least one of 
our large American castor oil producers to bleach his 


off-colored oils, and of course this is still common prac¬ 
tice with yellow palm oil and many waxes. Recently the 
ultra-violet light has been suggested and we are in¬ 
formed is actually used on a. commercial scale for bleach¬ 
ing linseed oil. That its use may be extended to other 
oils is possible and of sufficient promise to warrant 
considerable research. 

Chemical bleaches, such as acid bichromate, have been 
successfully employed with technical and even food oils, 
and there is,.no reason to bolieve that other reagents 
not yet studied might not be considerably more satis¬ 
factory than any of the present processes. 

Research Connected With Manufactured Products 

Action of Driers 

During the recent high prices for linseed oil the 
possibility of using cheaper substitutes received con¬ 
siderable attention. This led to a greater interest in 
the semi-drying oils and driers in general. Important 
advances have been made in the last decade in the use 
of driers and some valuable scientific work has been 
done on tho chemical reactions taking place during the 
drying of oils, but the question of how and why some 
metallic salts make an oil in which they have been dis¬ 
solved dry to an clastic film has not yet been fully 
answered. There is a generally accepted belief among 
paint and varnish makers that a mixture of manganese 
and lead driers is better for linseed paints than either 
one alone. We also know that with soya bean oil cobalt 
salts give better results than lead and manganese. There 
ai*e, however, several metals—for instance, vanadium 
and titanium—which have not yet been properly in¬ 
vestigated. 

A still more interesting set of problems in the field 
of driers loads into the study of optimum conditions 
under which to add the metallic salts to the oils. It 
is generally believed that it is the metal irrespective 
of the acid radical with which it is coupled that causes 
the oil to take on oxygen, but many paint and varnish 
makers still persist in using the difficult soluble sub¬ 
stances, such as “shot manganese,” instead of the acetate 
or fatty acid soaps. Apparently the temperature at 
which the drier is added to the oil and especially the 
heating or blowing the oil has received preceding the 
addition of the drier affects the quality of the finished 
boiled oil. Under .some conditions the oil will dry with 
satisfactory speed but to a tender, cheesy film, and 
much is still to be learned about all the.se points. This 
rather superficial discussion of the drying oil problem 
will, it is hoped, suggest some lines of research which 
may lead to interesting and valuable studies. 

China-Wood Oil 

Tung or china-wood oil, that freak among drying oils, 
is of itself worthy of further investigation, although 
already much has been learned about its behavior to¬ 
ward heat and driers. The varnish maker knows that 
he must heat this oil just as near the jelling point as 
possible, to make it blend properly in the varnish, but 
he ha.s no means, except the rule-of-thumb “string 
catching” of it to tell when this point has been reached. 
There are two possible ways in which the research 
laboratory can save him many gallons of jellied or 
undercooked oil, one by giving him definite directions 
as to how long and at what temperature he should heat, 
each lot, and the other by discovering some process by 
which tung oil can be properly polymerized without the 
danger of setting it into an insoluble jell. This latter 
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is much the more promising, as there is such a differ¬ 
ence in the behavior of differont lots of tung oil that 
thero is little chance of controlling the boiling process 
better than it is at present by the knowledge of a skilled 
varnish maker. 

Polymerization by Blowing and Heating 

Blown and heavy bodied oils are, it is supposed, 
polmerized gylccrides, but they are usually made by 
blowing the raw or refined oils with air ft a more or 
less elevated temperature. That many oils can be 
polymerized by heating them out of contact with any 
appreciable amount of oxygen has been proved by carry¬ 
ing on the operation in nearly full sealed tubes. It is 
also known that by a combination of heating and blow¬ 
ing simultaneously or successively at different tempera¬ 
tures a great variety of products can be obtained from 
the same oil, but very little study has been given to 
the chemistry of these prcccsres. 

Rubber Substitutes—Lubricating Greases 

By two or three American manufacturers of rubber 
substitutes much valuable research has been done 
on the vulcanizing as well as on the polymerization of 
oils, and the quality of some of their products would 
indicate that with just a little more study products 
of great commercial value in the rubber trade might 
be produced. 

Recent work on the relation of colloids and jells to 
lubricating greases and soap has opened up a splendid 
field for a number of investigations, many of which 
will have a direct application to these industries. In 
England last year the “germ theory” of lubrication was 
brought out, and while some of the articles on it sound 
a bit more commercial than scientific, the fact that 
fatty acids have a surprising effect on the interfacial 
tension between mineral oils and aqueous solutions 
makes the “theory” w :rthy of further study. If glycer¬ 
ides or fatty acids can be proved to impart to mineral 
oils valuable iibricating properties which they alone 
do not possess, Ihj demand for castor, rape and lard 
oils, and horse and other tallows in lubricants may be 
materially increased. 

Artificial and Patent Leather— Lard Compounds 

In the artificial and patent leather factories and, in 
fact, wherever nitrocellulose solutions are used or blown 
oil coatings are applied to flexible backings one will not 
have to search far to find both practical ani theoretical 
research problems. In these fields again the materials 
with which we are dealing are probably in a colloidal 
condition, and a working knowledge of this phase of 
chemistry will be of great assistance to the investigator. 

Turning now from the technical held to human foods, 
we come first to the production of lard substitutes. 
This industry consumes today in the United States just 
about half of the total vegetable oil produced in the 
country. Obviously, therefore, improved methods for 
decreasing the cost of manufacture or improving the 
quality of lard substitutes are of vital importance. 

The processes for making lard substitutes, or “com¬ 
pounds” as they are commonly called, have reached a 
high degree of perfection and many of the brands on 
the market are at least equal if not superior to hog 
.lard, but there is still plenty of opportunity for high- 
class research in this branch of the industry. The use 
of hardened vegetable oils in compounds is now common 
practice and food chemists would be disappointed if 


they did not find at about this point in the discussion 
mention of hydrogenation. 

Although this process of making hard fats from liquid 
oils has been a favorite hunting ground for chemists 
and patent lawyers in recent years, none of the present 
processes is perfect, except on the patent side perhaps. 
The complete removal of the catalyzer, metallic or col¬ 
loidal nickel, from the hardened oil is troublesome at 
times, and it is doubtful if more than a few of the 
hydrogenators know how to get the maximum harden¬ 
ing effect with the minimum expenditure of time, heat 
and labor. It is also within tha realm of possibility 
that a catalyst cheaper and better than any of those 
at present fn use will be discovei*ed. 

To many manufacturers the phase “ctintinuous proc¬ 
ess” has a very pleasant sound, and if a really satisfac¬ 
tory continuous hardening process is perfected to replace 
the present batch processes, chemists will undoubtedly 
share the honors with the mechanical engineirs. In 
addition to the conversion of the unsaturated glycerides 
into hard saturated ones, there is every reason to believe 
that with the proper choice of a catalyzer and operat¬ 
ing conditions it will be practical to transform the 
flavor and color bodies of some oils into unobjectionable 
substances. 

Aside from the flavor in compounds, which depends 
on the fats and oils used in making them, tho most 
important qualities are color and consistency. The exact 
determination of these characteristics is at present 
impossible, and an interesting piece of research is to 
be found in devising methods for evaluating these prop¬ 
erties. Of more immediate monetary value would be 
a method for predetermining from an analysis of the 
components used in making a batch of lard substitutes 
the color and especially the melting point of the finished 
product. Since the snowy whiteness and to a large 
extent the creamy consistency of the compound as 
marketed is the result of whipping air into the chilled 
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mixture of fats, it is of interest to know what effect, 
if any, this air has on the keeping qualities. One of 
the very common objections to lard substitutes is their 
tendency to become streaky or opalescent in spots. This 
is commonly ascribed to improper closing of the pack¬ 
age and apparently is connected in some way with the 
gradual escape of the incorporated air. When once 
melted and allowed to cool again slowly, compounds 
usually separate into a mush, of crystals and more or 
less liquid cleans. Hog lard under ordinary kitchen 
conditions does not do this, and these facta offer a 
starting point for an investigation which would have 
as its objective a lard substitute with all of the desirable 
properties of true lard and without any of its unde¬ 
sirable ones. 

Butter Substitutes 

In the butter substitute factories the opportunities 
for research are even more promising than in the com¬ 
pound plants, as flavor and physical consistency arc 
there of greater importance. So far margarines, espe¬ 
cially those containing only vegetable fats, do not with¬ 
stand satisfactorily changes in temperature, and it is 
necessary for the makers to change their formulae to 
correspond with tho climate in which their products 
are to be marketed. Butter has a long melting range 
in comparison with margarines, or, to say the same 
thing in the cook’s phraseology, butter, although soft 
enough to spread as it comes from the ice chest, does 
not run until it has been in the hot kitchen for some 
lime, but margarines either become quickly a mass 
of soupy grease in the summer or* when taken from 
the refrigerator are so brittle that they crumble when 
one attempts lo cut them. 

Like butter, the subslitiitcs are mixtures of glycer¬ 
ides, ripened in milk and, after cooling below their 
melting points, worked to remove the excess of water. 
The margarine fats in distinction from those of butter 
must be chilled very quickly to get a homogeneous 
mixture which will not be granular or .streaked in the 
prints. So far no one has discovered any method by 
which the fat and milk mixture can be so completely 
blended that mfirgariiie could be churned from the 
buttermilk as in butter making. It i.s not e.ssential, of 
course, that the problem of producing a margarine with 
a long melting range be .solved in this particular way, 
and it may very well be that some mixture of glycerides 
will be found, cither by combining natural fats and 
oils or hydrogenating them, which will by the present 
process yield a slow melting product. 

The biochemist has, in the margarine maker’s labora¬ 
tory, a great or)portunity for research along the lines 
of .still further improving the flavor of these foods, and 
especially in finding means, other than by the u.se of 
preservatives, for preventing the comparatively rapid 
spoiling of his products. As the population of this 
country increases, the difficulty of obtaining a plentiful 
supply of milk is becoming greater and the demand 
for n milk substitute more apparent. While perhaiis 
this is not a problem for the oil chemist, .still it is so 
closely related to the margarine industry that, it .seems 
worth while mentioning. 

Problems in Soap Manufacture 

Nothing has been said so far of the specific problems 
connected with soap making, and space will not permit 
going into these in any detail, even if the writer were 
competent to do so. The demand for South American 
tallow and similar hard fats by the soap manufacturers 


during the war, and the fact that many of them are 
users of large quantities of hydrogenated oils, are indic¬ 
ative of their need for a plentiful supply of raw ma¬ 
terials which will make hard soaps. Another thing that 
causes the soap maker trouble is the keeping properties 
of his wares; white soaps have a great tendency to'turn 
yellow or dry out and crack, thus becoming less attrac¬ 
tive to the purchaser. The increase in the price of 
sugar makes desirable some substitute for this sub- 
.stance in tr^n.sparent soaps, and in the bleaching and 
purifying of garbage grease and refuse fats there are 
still unsolved problems. 

Organization op Research Laboratory 

A few of the fundamentals of successful research may 
properly be mentioned in concluding this sketch of the 
numerous possibilities open to the scientific investi¬ 
gator in the fat and oil industry. The director of an 
industrial research laboratory should be a man with 
a broad knowledge of chemistry, but not necessarily a 
specialist in any one line. He should have a wide 
acquaintance among the leaders in his profession and 
know where to turn for .specific information on any 
problem, and also to which college to go for a new 
man to handle a special line of work. He must be 
politic but by no means ‘‘spineless,” so that when his 
laboratory has devised a procc.ss with real merit he 
can get for it a Tair trial by the operating department. 

His assistants may well be of two types—first class 
analysis and men with the research instinct. Many a 
costly plant experiment has been a failure because of 
.slipshod analytical control work, often due to the all 
too common notion that it is a “routine job” to do care¬ 
ful chemical analyses and therefore beneath the dignity 
of a research man. Where the force of assistants is 
large enough i.s well to have in the organization 
specialists in the different chemical fields of colloids, 
catalyzers, microchemistry and biochemi.stry. 

In addition to the usual laboratory equipment and 
such special apparatus as may be needed by the special¬ 
ists, somewhere between the “lab table” and the plant 
there should by all means be a “semi-works.” This 
plant, whieh will neces.sarily change more or less with 
each problem, becomes the common meeting ground for 
the investigator and the operator. It may well be 
under ^Ihe direct supervision of the director of the 
research, but the mechanical department should also 
be conversant with its equipment and the operating 
department be cordially invited to make use of its 
facilities. The large chemical industries have learned 
that processes worked out on the “gram, centimeter, 
second’' system seldom function according to schedule 
when translated directly to the factory scale, and have 
invested thou.sands of dollars in their semi-works. It 
is absolutely necessary if a research laboratory is to 
make good in anything but strictly scientific fields that||;^ 
its discoveries and invention.s be carried through the v 
stage whore they are perfected in regular plant type-r ' 
but small-size—equipment. The individual experiments 
at this semi-works plant .should be under the direction 
of the chemist who developed the laboratory process. 

With such a personnel and equipment and the elimina¬ 
tion of all petty jealousies between the research labora¬ 
tory and the production department, a research labora¬ 
tory will bring as. large financial returns in the fat and 
oil industries as in any of the other fields where 
chemistry is involved. 

Savannah. Gn. 
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More and Better Tools Wanted 


A Plea for Reliable Tabulated Physical and Chemical Constants, Especially for Melting; Points, Viymr 
Tensions, Specific Heats, Latent Heats of Fusion and Vaporization, Thermochcmical Dkta, Thermal 
and Electrical Conductivities and Thermal Emissivity 

By J. W. RICHARDS* 


T here are essentially three kinds of research: 

(1) Investigation of chemically pure materials, 
the purest obtainable, in order to determine their 
chemical and physical properties with the highest ac¬ 
curacy, as a basis for scientific study of the influence 
of impurities. 

(2) Investigation of the materials of engineering 
practically available. These are rarely of the highest 
purity of singleness of composition, but are such as are 
available in industry for engineering and technical use. 
Their study seldom results in laying bare the laws of 
nature, because of the complexity of the material and 
the number and amount of the impurities present in the 
commercial material. Such study is, however, of the 
highest practical imporUince in giving the engineer 
and technologist necessary data to use in his practical 
work with the actual materials at his disposal. 

(3) Use of the data obtained in (1) and (2), prin¬ 
cipally the latter, to achieve engineering and technical 
results—i.e., build structures and use materials for all 
possible purposes, to devise proce.sses and in general 
to attain engineering and technical ends. 

Nked for a Compendium of Reliable Physical 
AND Chemical Constants 

The tools of the engineer and technologist are thus 
very largely the information gathered by researches 
(1) and (2). The repository of such information is the 
technical literature, particularly the tables of physical 
and chemical constants and handbooks of engineering 
data concerning properties of engineering materials. 
When we come to consider the present available data 
which may be classified under (1) and (2), the engineer 
who understands how to use such data and knows what 
he wants is continually confronted by great lack of in¬ 
formation—in other words, the real engineer needs more 
and better tools of this kind with which to do his real 
engineering and technical work. 

The writer is convinced, perhaps because of his 
greater activity in this field, that data of the class 
(1) are woefully deficient and fragmentary. The best 
compendium of such information is in the revised 
Landolt and Bomstein “Physikalische und Chemische 
Tabellen,'* revised up to 15)12. This has been supple¬ 
mented by the “Tables Annuelles des Constantes Phy¬ 
siques et Chimiques,” of which three volumes have 
appeared to date and the fourth is in preparation. 
These, and similar books and tables, are collections of 
the most reliable data accumulated in the last century 
or more by industrious scientific men. The data are 
of all degrees of reliability and of all degrees of incom¬ 
pleteness in any particular line. The quickest way to 
get an idea of the state of matters is by discussing a 
few concrete examples. 

•Professor of Metollurgy. Lehigh University. 


Most,of the data of the melting points of thermal 
compounds are marked by inaccuracy of the instru¬ 
ments used in determinations. Pyrometers of an ac¬ 
curacy of, say, 1 per cent at 1,000 deg. C. are of 
very modern construction and use. Many of the data 
prior to 1900 are only approximate, and for tempera¬ 
tures above 1,500 deg. C. are still liable to considerable 
error. Not only that, but the materials worked with 
have frequently been impure instead of the highest ob¬ 
tainable purity, and results for this reason also have 
been erroneous. The melting points of many common 
compounds have not yet been determined. At the 
present time many of the data on melting points may 
be said to be fairly satisfactory, but many also need 
revision and improvement. 

Boiijnc. Points 

As ordinarily understood by this term, boiling point 
under normal atmospheric pressure is intended. The 
proper conception, however, should be that of vapor 
tension, and the data investigated should be the vapor 
tensions of substances in the solid and liquid states 
at all temperatures; the usual boiling point is merely 
one point in the vapor tension curve. Now, technologists 
and engineers have occasion to use in many problems 
vapor tensions of compounds at different temperatures 
and within wide limits of temperature. An inspection 
of the best available tables will show very meager data 
published in compari.son with what is wanted. One 
hundred times as much information as is now in print 
could be used by industrial chemists and technologists 
in their everyday work; I am afraid that continued 
absence of such information for so long engenders the 
unfortunate feeling among some practical men that 
such data can be dispensed with or are unattainable. 
They really are neither the one nor the other; we 
ought to have them. 

Specific Heats 

When wo consider the immen.se amount of thermal 
work done, by combustion of fuel or u.se of electric 
energy, to heat materials to high and low tempera¬ 
tures, including keeping our buildings warm, etc., it is 
lamentable how many data concerning the quantity of 
heat required to bring materials up to any given tem¬ 
perature are so imjjcrfcctly known. Most of the specific 
heats given in tables were determined between ordinary 
temperatures and 100 deg. C., the boiling point of 
water, and were, therefore, true only for this range 
of temperature. A few 8ul3stances have been investi¬ 
gated to higher temperatures, but these are exceptions 
and not the rule; many have not been investigated at 
all. The engineer is confronted with a woeful lack of 
data on specific heat of substances at moderate and 
high temperatures, also of specific heats of liquids and 
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Rases. It would be makinsr a liberal statement to say 
that the tables contain 10 per cent of the accurate infor¬ 
mation in this line which enRineers and technoloRists 
could use. 

Latent Heat of Fusion 

ConsiderinR ;rRain the immense amount of materials 
which are melted in the world by use of fuel or electric 
enerRY, it is lantentable how little data tables contain 
concerninR the enerRy required to convert substances! 
from solid to liquid state. Even the latent heat of 
fusion of iron and steel is in doubt, the Ruesses at it 
varyinR from 33 to 60 units, yet we ouRht to have 
accurate hRures of the latent heat of fusion of pure 
iron and pure mixtures of iron in varyinR quantities, 
such as steels and cast irons. Similar criticism could 
be made of other metals and compounds which are 
melted industrially by the millions of tons, and yet the 
exact heat necessary to melt them is undetermined. 

Latent Heat.s of Vaporization at 
Varying Pressures 

Immense ciuantities of water are evaporated in steam 
boilers, and the latent heat of vaporization of water is 
fairly accurately known. Immense quantities of other 
materials are also evaporated or vaporized in other ways 
than in boilers, such as being distilled or vaporized from 
hiRh temperature furnaces; in many of these cases 
the actual enerRy of vaporization involved is practically 
unknown. The books of tables contain some scattcrinR 
data; the chances are nine out of ten that when they 
are consulted for latent heat of vaporization the datum 
desired is not in them. There is a sad lack of infor¬ 
mation in this line, not only of the latent heat of vapori¬ 
zation at normal boiling point, but still les^ concerning 
the latent heat of vaporization at higher or lower pres¬ 
sures. Yet all of thesj come into account in technical 
calculations and are tools .which the technologist should 
have in order to do his work properly. 

TlIERMOniEMICAL DATA 

While we are thankful for the many heats of forma¬ 
tion and combination contained in thermochemical 
tables, yet thj requirements of practical use call for 
very many more, which have not so far been determined. 
As an example, we know the heats of formation of about 
forty-two alloys—many, however, unconfirmed and of 
uncertain reliability. All the alloys classified as brass 
are represented in these data by only two determina¬ 
tions, neither of which is really within the limits of 
commercial practice. Heats of formation of the many 
important steel alloys are practically unknown; the 
same is true of ordinary ferro-alloys. The heats of 
combination of metallic oxides forming various indus¬ 
trial slags are only to be approximately guessed at; the 
actual values for practical use arc unknown. The heats 
of combination of metallic sulphides to form mattes 
are not known in even a single instance. The heat of 
formation of the common material FeS, is undetermined. 
A whole corps of competent thermochemical experi¬ 
menters could be busied for years on the data which 
are unknown and badly needed in this field. 

Thermal Conductivities 

The proper calculation of heat losses through furnace 
walls and in all other kinds of apparatus requires cor¬ 
rect values for thermal conductivities for different ma¬ 


terials at different temperatures. The literature contains 
a few such determinations, usually limited to low tem¬ 
peratures. For every one of such existing determina¬ 
tions there are a dozen unknown which are badly needed 
in thermal engineering. 

Electrical Conductivities 

The electrical conductivity has been, determined for 
many metals and a few alloys at ordinary tempera¬ 
tures, and in a few cases up to 1,000 deg. G. There exist 
only a few determinations on these substances in the 
liquid state, and such data are of great use in electric- 
furnace calculations. Similarly for compounds of the 
metals, refractory materials used for furnace walls, 
fused salts, etc., existing data are meager and need to 
be largely increased. 

Electric-furnace engineering will never reach a satis¬ 
factory basis until there are many more data at hand 
concerning electrical and thermal conductivities at high 
temperatures. 

Thermal Emissivity 

The property of materials to radiate heat at ordinary 
and at high temperatures has been determined ac¬ 
curately in only a very few cases. A systematic study 
in this field is sorely needed. The results would be 
of great value in calculating radiation losses from all 
sorts of furnaces, rate of cooling of materials in the 
air, applying corrections to the radiation pyrometer, 
and several other chemical and metallurgical prob¬ 
lems. There is a splendid field for laboratory research 
on thermal emissivity. 

Other Gonstants Needed by Chemical and 
Metallurgical Engineers 

This article is already too long, and yet only a frac¬ 
tion of the different fields have been mentioned in 
w^hich experimental work is pressingly needed, results 
of which would be put to immediate practical use by 
chemical and metallurgical engineers. To barely men¬ 
tion a few other lines, without further elaboration, we 
will cite: 

Viscosity* of liquids and melted materials of all 
kinds, such as metals, slags, mattes, glasses, enamels, 
fused salts, etc.; surface tensions of all sorts of liquids 
and substances in the melted state; mechanical proper* 
tics of metals and alloys at all temperatures up to their 
melting points (tensile and compressive strengths, elas¬ 
tic limit, elongation, contraction of area, fatigue tests, 
hardness, etc.); mechanical properties of structural ma¬ 
terials useful in furnace construction, especially com¬ 
pressive strength at high temperatures; capillary con¬ 
stants for molten substances; dielectric constants of 
solids and li(iuids, particularly at high temperatures; 
critical temperatures and pressures of metals and metal¬ 
lic compounds; coefficients of linear and cubical expan¬ 
sion, from lowest to highest temperatures, in solid and 
liquid state; solubility of gases in metals and other 
substances, particularly in melted metals at high tem¬ 
peratures: velocity or rate of ignition of combustibles 
at different temperatures; temperatures of decomposi¬ 
tion of metallic compounds; decomposition pressures of 
compounds at different temperatures; reaction gas pres-^ 
sures from mixtures of metallic oxides and carbon at 
different temperatures, etc. 

May an awakening soon come! 

Metnllurslcal laboratory, 

..o:iiirh UnlverBlty. 
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Future Rubber Research 


An Appeal for More and Improved Methods of Testing Rubber and Its Products as a Guide to Compound¬ 
ing—Need for Study of Fabric and Design of Products—Continuous •. 

Vulcanizing and Temperature Control Essential 

By ANDREW H. KING 


F or some time rubber research has been almost 
entirely in the hands of the chemists. In some 
respects the progress has been very satisfactory. 
But since chemical specialists have predominated, the 
present status of the industry may be described as 
lopsided. There are now many pressing problems which 
are essentially of a physical or a mechanical nature. 
Without detracting in the least from the good work of 
the rubber chemists, the writer wishes to point out a 
few of these problems. 

Rubber testing is beyond question in most serious 
need for scientific attention. The methods In vogue 
today were largely forced on the manufacturers of hose, 
belting and other mechanical goods by the consumers 
for their own protection. Naturally these methods were 
not devised for the scientific exploration of the prop¬ 
erties of a compound, but only enough data were desired 
to show that one article corresponded in value to one 
previously furnished. It is to the everlasting disgrace 
of these manufacturers who when compelled to go one 
mile with the consumers refused to go with them the 
Biblical twain. However, since it was formerly so easy 
to jumble a number of materials together and produce 
sort of a grab-bag product just good enough to get by, 
this condition can be easily explained if not fully under¬ 
stood. The writer has seen old formulas for hose, tubes, 
etc., which contained as many as twenty different min¬ 
eral fillers and half a dozen different rubbers. 

Five years ago almost the only criterion for compar¬ 
ing the relative values of compounds was tensile 
strength. Ultimate elongation was considered, but 
usually as of secondary importance. Recently an 
attempt has been made to measure the residuum of 
plasticity present in all stocks. The Davics-North 
method of determining permanent set may not be the 
last word—undoubtedly is not—^but it is at least a step 
in the right direction. This is the quality the old line 
compounder measured with his fingers because his test¬ 
ing machine would not show it to him. 

Wiegand at St. Louis last April emphasized very 
strongly the importance of stress-strain curves. It 
has been recognized for years that Hook’s law does not 
apply to rubber. The ratio of stress to strain is itself 
a variable. The area under the stress-strain curve 
may be measured with a planimeter and from it the 
energy expended in stretching the test piece may be 
calculated. 

Wiegand obtains his stress-strain curves with a Scott 
machine and two observers. It is a rather expensive 
method, but there is no testing machine which will 
serve. For that matter, the makers of testing machines 
have been more energetic in selling their product than 
in developing it to fit the needs of the industry. For 
«xample: 

(a) All American machines are built to apply load 


to the piece at a rate of 20 in. per minute. Now it 
happcflis that a constant rate of elongation is not nearly 
as desirable as uniform increment of load. Machines 
should be built to give so many pounds per sq.in. 
increment per minute. 

(h) The charting devices on all American machines 
plot increased load against jaw separation, which 
because of slippage is variable and has i;o bearing on 
the properties of the stock. The design of a good 
charting device depends largely on getting the proper 
grips, which unfortunately do not exist today. 

In Europe the Schopper machine, which requires ring 
test pieces, is in u.se. American factories have declined 
to use this machine because of the difficulties of obtain¬ 
ing proper test pieces and the fact that due to unequal 
inner and outer circumferences the stress is not applied 
evenly and consequently the piece fails by tearing. 
However, it seems to me that we have been straining 
at a gnat and swallowing a camel. 

In the matter of hysteresis, which is of maximum 
importance, there is no machine available except the 
Schwartz. This is, however, too light for high tensile 
strength compounds and has not the proper grips'for 
straight test pieces. It is also unsuitable becau.se of 
the method of applying the load. It seems remarkable 
that no one has yet published a de.scription of a good 
hysteresis machine. Hysteresis is probably a measure 
of internal friction, a property which is now givjng 
the solid tire men some worry. 

Hardness is another (|uality as yet not satisfactorily 
measured. Some of the difficulty is in the matter of 
definition, but one machine which purports to measure 
it by deformation has so much friction in its bearings, 
etc., as to render all results worthless. 

For resistance to abrasion we are also without .satis¬ 
factory methods of measurement. Only makeshift 
apparatus designed after the grindstone are available. 

Resistance to repeated stretching and to tearing are 
also important. The makers of testing machines are 
not yet aware of it. 

Then there is the question of an accelerated age test. 
There are no methods which are quite satisfactory. For 
that matter, how much do we know about the aging of 
rubber and rubber articles? For my part I am willing 
to admit that in many cases I have no idea what causes 
it or how to stop it, let alone how to measure it. 

It is my firm conviction that if we can catalog and 
evaluate the properties of rubber the designing of 
compounds for special purposes will be rendered much 
easier and surer than it is today. 

In order to understand these phenomena better 
optical or other methods which will show us exactly 
how the particles of filler are contained by the rubber 
and something as to the structure of the rubber itself 
are quite necessary. Schipple’s volume increase with 
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elonj^ation may be one way. Mctallographic methods 
oufirht to be of srreat value. 

One could go on indefinitely pointing out work that 
should be done, but since space is limited this must 
be taken up later. 

Compounding 

Compounding* was once the mystic art of the rubber 
industry. Tt is becoming, and rightly so, much less 
secretive. Some^lay American rubber men will under-, 
stand that our national reputation hinges on all Amer¬ 
ican products being absolutely satisfactory. The ceramic 
industry, which was formerly in the same boat with 
rubber, realizes this fact and co-operation is the,watch¬ 
word now. 

However, we cannot get very far with a study of 
compounding until the physicist gives us better and 
more accurate methods of testing. • Also compounding 
experiments should not be carried on solely from the 
physical standpoint. The information regarding the 
change in coefficient of vulcanization must be obtained 
simultaneously. It is remarkable how few rubber com¬ 
panies keep an accurate check on free and combined 
sulphur in their compounds. The steel companies are 
forced to maintain large routine laboratories for sul¬ 
phur, manganese, fixed and graphitic carbon, etc. Sul¬ 
phur plays the same part in rubber as carbon does in 
steel, yet we are indifferent to its variation. This 
is in most cases due not to the compounder but to a 
stingy policy of the directors, who may be excellent 
men but arc ignorant of the fundamental reaction of 
their industry. * 

North's paper on compounding ingredients which 
was read at St. Louis last April was a good beginning. 
Other rubber laboratories should contribute their bit 
and soon we would begin to have some valuable funda¬ 
mental information which is lacking at present. 

In accelerators I believe we have enough for the 
present. Let us thoroughly investigate the few which 
we now know to be of value before going into this 
subject much deeper. 

Fauric 

(Cotton fabrics are employed throughout the rubber 
industry. Yet how much do we know about them? For 
example, fabric must be held in place by rivets of 
rubber which are forced between the threads. It is 
almost impossible to make rubber stick to cotton 
threads. Why? 

The internal friction of the fabric in a tire generates 
a large amount of heat. How can this be cut down or 
eliminated? Cord tires heat up less, but even they are 
not entirely satisfactory in this respect. 

There are any number of problems directly bearing 
on the rubber industry which are not being worked 
on, at least they have not been described. 

Design 

In matters of design we are not exactly in a sound 
position. In tires nothing essentially new has come 
out for a long time. 

A question which has never been satisfactorily 
answered is that of the stresses in these articles. The 
writer is of the opinion that in general the tires, etc.i 
just happened to be put together and no special study 
of the forces encountered was made. In other words, 
many tires, etc., are poorly designed and fail not 
because of the materials but because of the design. 


The supply of gutta percha for ocean cable is 
diminishing rapidly. A substance which will replace it 
will be very acceptable. 

The fiber sole is now in general use. They must be 
cheapened and a method for rendering them slightly 
porous must be worked out. Leather is decreasing in 
supply and not only soles of rubber but tops of rubber 
and fabric are needed. 

Continuous Processes 

There is still tco much intermittent hand work in the 
rubber factories. Machines for hose- and tire-building 
are in use, but the steps are far from being continuous. 
There are many other instances. For example, hose, 
tires, etc., are vulcanized in large heaters with steam. 
When the proper time has expired the steam is blown 
off and the heater cooled so it can be opened. Just 
consider the quantity of heat absolutely wasted. With 
coal at $8 or more a ton this cannot go on. Continuous 
processes of vulcanizing must be worked out. 

Temperature Control 

Temperature control, because of the extensive use of 
organic accelerators, is very important. Unfortunately 
too many companies depend on poor thermometers, 
which are rarely if ever checked up. Presses are par¬ 
ticularly bad because they do not as a rule give the 
same temperature between all decks. The temperatures 
of mills and calenders are still judged by hand. Surely 
instruments can be developed for their direct measure¬ 
ment. 

The rate of heat flow through fabricated articles such 
as a dredging sleeve, a pneumatic truck tire or a solid 
tire is of maximum importance in designing the stocks 
which are to be used. Unless this is carefully studied 
the surface is likely to be overvulcanized while the 
center will be porous or undercured. Very few accurate 
scientific data are available on this subject. 

Conclusion 

The writer has not attempted to go into detail on 
any one phase of the problems mentioned above. But 
.surely there are so many big problems to be attacked 
that laboratories not employing physicists should engage 
a good one at once. 

It should be unnecessary to point out that the 
British rubj)er factories are getting together and have 
organized a strictly British Rubber Research Labora¬ 
tory under the management of the well-informed and 
able Dr. Twiss. The war has taught them the advan¬ 
tages of co-operation. -But has this lesson been learned 
by American firms? Their men have helped in the 
work of the Rubber Section of the American Chemical 
Society, but the ‘'powers that be” in certain of the 
older firms are “agin it.” The English have been slow 
in many respects in rubber, but if they really pull 
together we may expect some strenuous competition and 
should be organized accordingly. 

Surely the jealousy and antipathy which defeated the 
plan for an extensive co-operative rubber library in 
Akron a few years ago must be effectively killed. Is 
it not possible that a study of the physics of rubber and 
of rubber products, a study which is so broad that no 
one firm can hope to handle it alone, may not be the 
basis for that co-operation which we all desire but 
from which so many are held back for fear the other 
fellow will not come through with what they want to 
know after they have answered his question? 
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The Future of Chemical and Engineering Research 
in the Pulp and Paper Industry 


Prospectus on Pulp and Paper Research—^Byproduct Possibilities and Reduction of Wastes—Less Liquor 
Dilution by More Efficient Washing—Fuel and and^ Power Costs Reduced by Use of Vhcuum 

Dryi^ng and Better Designed Beaters 

By JOHN STEVENS, 3d 


I N THE past ten years chemical progress in the manu¬ 
facture of paper, the processes of which are so often 
thought of as being of a purely mechanical nature, 
has been exceeded in no other industry and stands as 
a striking example of the value of chemical control and 
research when applied in an intelligent manner. In 
fact it was no more than six years ago that one of 
our largest paper corporations, operating seven mills, 
possessed as its chemical staff one graduate chemist 
assisted by a boy to conduct such routine tests as were 
at that time considered sufficient to maintain the high¬ 
est degree of efficiency! Today this same manufac¬ 
turer has a staff of fifty chemists and engineers in ad¬ 
dition to a small army of laboratory assistants whose 
duties consist of testing not only everything that enters 
into a product but the condition of the product in its 
various stages of manufacture as well. There can be 
only one result of such a drastic change of policy—an 
unprecedented standardization of heretofore rule-of- 
thumb methods coupled with the development of new 
processes, revealed through chemical research, which 
have made great strides particularly toward an effi¬ 
cient recovery of valuable byproducts. 

Chemical Control vs. Research 

The work of the chemist in the paper industry has 
up to the present time, therefore, been concerned largely 
with the control of existing processes together with 
research in the byproduct field. It is now quite ap¬ 
parent, however, that there are an infinite number of 
problems which remain unsolved and upon which the 
chemist must bond his efforts in the future. The fact 
that they exist reflects in no way upon the ability of 
the paper chemist, as it should be realized that his 
time has been occupied largely by the control of pres¬ 
ent processes; with a few exceptions, he has not been 
able to carry on extensive research. Many of the larger 
manufacturers have maintained research laboratories 
in addition to those devoted primarily to process con¬ 
trol, but such development has been comparatively re¬ 
cent and has not had the opportunity, due largely to 
the short lapse of time, to demonstrate fully the wisdom 
of such a step. 

On the other hand, the results obtained at the. Brown 
Company under the guidance of such men as Moore and 
Richter should certainly serve as conclusive evidence 
that research in the pulp and paper industry is of in¬ 
finite value. The utilization of waste sulphite liquor 
and the recovery of various byproducts from the gases 
and liquors of the alkaline pulp processes have occu¬ 
pied a prominent position for some time and consider¬ 
able research has been devoted to these problems. 

In view of present circumstances in the paper indus¬ 


try, however, it appears that the chief concern of the 
research chemist and engineer in the future should be 
directed to the study of fibrous raw materials and how 
best to prepare them, in an economic way, to take the 
place of our rapidly vanishing timber resources, to¬ 
gether with a study of possible improvements in exist¬ 
ing processes. 

Byproduct Possibilities and Wastes 

The wastes incident to the conversion of wood into 
paper pulp are not confined wholly to the loss of non- 
fibrous constituents, which in the past have either gone 
into the sewer or been utilized for their fuel value, but 
a large part of these wastes are the result of careless 
cooking conditions and inefficient methods of handling 
the product. It is not at all uncommon to find a mill 
realizing a 38 per* cent yield of pulp when a 43 per cent 
yield would surely result from slight variations in 
the cooking schedule; but what is even more distressing 
is to see fully ten tons of valuable pulp lost in the back 
waters for every one hundred tons of paper made. Such 
a state of affairs emphasizc.s the fact that the enormous 
demand for paper is not the only reason for the deple¬ 
tion of our forest reserves but that wasteful treatment 
of our paper-making materials within the mills them¬ 
selves is partly responsible. Furthermore, a 10 per 
cent saving in pulp would be far more profitable to the 
manufacturer than the recovery -of byproducts has 
proved to be up to the present time. Has not the time 
therefore arrived for those in charge of scientific de¬ 
velopment in the paper mills to regard the treatment 
of the fibi’ous raw material, both as to source and as to 
process of manufacture, as of ecjual importance with 
byproduct recovery ? 

Ueduction ok Power Consumption 

At this writing a great deal of promising research 
is being carried on in this and other fields and many 
of the most fundamental processes in paper manufac¬ 
ture are due for a rude jolt in the very near future. 
Much of this late development, such as the drying of 
paper continuously in a vacuum and improved methods 
of beating the pulp, is of largely mechanical nature, 
although none the less important, and will contribute 
as much as any chemical achievements to the advance¬ 
ment of the industry. 

Furthermore, the proces.ses of beating and drying are 
largely responsible for the enormous consumption of 
power in the paper mill and anything that can be done 
to save this valuable commodity is well worth the ex¬ 
penditure of considerable research. Take the matter 
of beating, for example; why should it be necessary to 
circulate pulp, say, 1,600 lb. to a beater load, for five 
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hours or more to effect the proper hydration for manu¬ 
facture into papers requiring this quality, and in an 
apparatus which requires from 50 to 60 hp. through¬ 
out the operation? Surely there must be some simpler 
way, and an excellent opportunity is offered to the 
chemist, with his knowledge of the hydration of cellu¬ 
lose, to co-o]!lcrate with the mechanical engineer in 
the design of more cflicient equipment to effect this 
end. • 

Very similar to present beating practice is the mfin- 
ner in which pulp is ordinarily washed, particularly in 
the manufacture of high-grade papers. Here the half- 
stuff circulates around in washing engines of the same 
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general shape and design as the Hollander beater, ex¬ 
cept for the fact that the beater roll and bed-plate are 
supplanted by a paddlewheel to cause the motion of the 
stock. F'resh water is added continuously and the dirty 
water leaves at the same rate through the trunnions 
of .several perforated washing drums that dip into the 
pulp. 

Mork Kffkmknt Wasiiinc. 

To tho.se familiar with the methods of washing in 
other industries this practice must appear (pieer indeed. 
This is not at all sii.prising, as after all such an opera¬ 
tion is virtually a dilution process and does not rep- 
re.sent in any way the correct principle of displace¬ 
ment u.sed ill other indusfries. What the paper makers 
need in regard to wa.shing is a method by which the 
dirty washings are successively removed from the pulp 
previous to their displacement by clean water. This 
method is, of course, used in pulp mills for the re¬ 
moval of bleach VAsidues, but its application through¬ 
out the trade i •. still limited and is open for future 
development. 

Va(mium Drying 

The drying of paper is still another of the more or 
less mechanical processes in the paper mill which pre¬ 
sents excellent possibilities for investigation. There are 
three main considerations in regard to the problem of 
drying—namely, the amount of steam used, the tem¬ 
perature of the steam, and the temperature difference 
between the steam and the paper. It is common knowl¬ 
edge that 50 per cent of the steam supplied to present 
drying systems is lost. This fact alone should war¬ 


rant an extensive investigation of methods to improve 
this condition. It is also known that high tempera¬ 
tures are particularly injurious to the strength and 
quality of papers. This requires that in any improved 
process of drying the temperature of the steam must 
not be raised above that already found suitable. 

We now come to the question of temperature differ¬ 
ence, which governs largely the speed at which paper 
dries. The drying of paper in the atmosphere with 
steam at 5.:{ lb. pressure within the driers will give 
a temperature* difference of only sixteen degrees—that 
is, the difference betw»cen the temperature of the steam, 
228 deg. F., and the temperature at which the water 
in the paper is boiled off, or 212 deg. F. Let us see 
what will happen if this same paper were dried in a 
vacuum of 28 in. of mercury using steam in the driers 
at the same pressure. The boiling point of water under 
a 28-in. vacuum is 100 deg. F., so the temperature 
difference is now 128 instead of 16. This means that 
the paper will be dried 128 16, or 8 times as quickly 

under the vacuum as under atmospheric pressure and, 
furthermore, at a lower temperature. Therefore, one- 
eighth the number of driers in the ordinary atmospheric 
.system would do the same amount of work and effect 
a considerable saving in steam at the same time, if 
placed under a 28-in. vacuum. Such a vacuum drying 
.system is being developed and is an indication that the 
future may look to many revolutionary changes in paper 
drying. 

Sulphate Process and New Pulp Materials 

it is in regard to the utilization of fibrous materials, 
however, that chemical research can best be applied in 
the immediate future in the pulp and paper industry, 
and it is with this end in view that the few sugges- 



IlKATKU KyiTir.MKNT FSKD FOR SKMI-COMMERCIAL 
KXFKRIMKNTS ON NFAV FIRUOUS HAW MATERIALS 

tions that appear here are written. It is when this 
point is reached that it becomes evident that the future 
of paper pulp manufacture centers largely around the 
so-called sulphate process. It so happens that practi¬ 
cally all of the new materials now being introduced 
to the paper trade, such as waste cotton fiber, sugar 
cane, bamboo, etc., are best adapted to this process and 
open up at once a fertile field for research. Curiously 
enough, it has been found that bamboo, so treated, will 
yield a remarkably easy-bleaching pulp which is des- 
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tined to act as an excellent substitute for wood pulps 
used today. 

There are, however, certain to be many problems in¬ 
cident to the introduction of these new materials into 
commercial practice and no small portion of them will 
be up to the pulp mill chemist to solve. Many of these 
fibrous materials do not contain enough ligneous mat¬ 
ter to furnish adequate fuel for the burning of the 
liquors in the recovery process; others contain so much 
silica that the gelatinous silica compouiids formed in 
contact with the alkaline liquors are bound to inter¬ 
fere with the settling and filtration of the lime sludge 
in the causticizing process. 



BXPHnTMFJNTAT^ ROTARY DIGBSTBR ITSEP FOR TIIR SOHA 
ANP SL L141ATK 1‘IM.P PROCESS 


These, and many other problems relative to the 
utilization of new raw materials, have heretofore re¬ 
ceived too little attention, which has resulted in the 
publication of many misleading statements. If all of 
the governing factors, both technical and economic, 
were carefully considered, it is doubtful whether more 
than 5 per cent of the materials proposed would be 
found suitable for paper manufacture. Too many in¬ 
vestigators consider only the quality of the pulp and 
it never seems to occur to them that digester yield, 
liquor recovery and location of materials bear an 
equally important part. Nine times out of ten it has 
been found by experience that, although a material 
may produce a most satisfactory pulp, the yield per 
cu.ft. of digester space is only from one-third to one- 
half that of ordinary pulpwoods. This means that a 
four-digester soda mill would have to be turned into 
probably a ten-digester mill to obtain the same pro¬ 
duction from some of these new materials. It requires 
only simple, calculation to reveal the fact that the ef¬ 
fect on the annual investment return is quite discour¬ 
aging. 

In connection with the sulphate process itself, with¬ 
out the consideration of its application to new fibrous 
raw materials, there are many opportunities presented 
for improvement. A reliable, reasonably durable sys¬ 
tem of indirect cooking to prevent dilution of liquors 
is still to be found; there is room for engineering de¬ 
velopment on tumbling digester trunnion attachments 
and steam inlet arrangements to prevent leakage; an 
efficient method of washing the pulp to supplant diffuser 
systems and further prevent liquor dilution is desired; 


in the recovery end there is needed a good automatic 
feed for charging smelters; also chemical research look¬ 
ing toward a more valuable utilization of the various 
substances contained in the lignin dissolved in black 
liquors than using them for fuel and evaporating pur¬ 
poses; the disposal of lime sludge is important 
problem which should bo .solved in th*e immediate 
future, as many of the mills arc now conymiplating this 
step. 

Puli* From Southern Pine 

The applio.^tion of the sulphate process to many of 
our comipon pulpwoods such as the Southern pines 
should offer possibilities of improvement. It is doubt¬ 
ful, however, if it will ever be practicable to manu¬ 
facture bleached pulps from extremely pitchy woods, 
such as the long leaf pine, by this process. 

The content of resins in this pine is very high, when 
considering it as a pulpwood, but if looked at from the 
standpoint of the rosin and turpentine industry it is 
too low for economical operation. For example, the 
stumpwood used by the extraction plants often contains 
24 per cent rosin, while the pulpwood seldom averages 
over 5 per cent. There have been attempts in late 
years to combine the extraction and pulping proces.scs, 
but up to the present time this has not been succe.ssful 
on a commercial .scale. The fact that the wood is pre¬ 
pared by a hog for extraction and that the extracting 
prcK*ess removes most of the resins is ample explana¬ 
tion of the failure of previous attempts. Hogged wood 
cannot be used in the ordinary pulp digesters and black 
liquors in the sulphate procc.ss will not burn off if the 
resins which constitute a large part of the fuel value 
are first removed from the wood. It therefore appears 
that this problem has been attacked from the wrong 
angle aiid that there is room for valuable research. 

In the first place, the proper sized chip must be de¬ 
termined which will “strike a happy medium” between 
the ideal hogged wood in the extraction process and, 
the larger chips in the pulping process. It is certain, 
however, that either one or both of these processes will 
have to .sacrifice something in order to obtain satis¬ 
factory operating conditions with a combination of the 
two. After the rosin and turpentine have been re¬ 
moved from the chips, the next logical step seems to 
be the application of a pulping pr(x;css that does not 
require liquor recovery. We are therefore limited to 
the sulphite process and with certain variations in 
cooking conditions from the ordinary practice there 
is little doubt that a good quality bleachable pulp can 
be produced. Kngineers and designers should also come 
forward and evolve an apparatus which will allow the 
extraction and pulping operations to be carried out 
in the same piece of equipment. 

This and other problems as briefly reviewed in this 
paper emphasize the fact that the surface of chemical 
research in the paper industry has merely been 
scratched and that myriads of opportunities exist for 
future development. No doubt the foregoing review of 
some of the possibilities afforded may be character¬ 
ized in the same way—there is so much yet to be done 
and so little mentioned. The conception of the idea 
is a very small part of the success of a project, how¬ 
ever, so that what is now needed is the diligent solu¬ 
tion of the many problems and not mere suggestions. 

Pulp and Paper Department, 

Arthur D. Little, Inc. 

Cambridgo, Mann. 
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Applied Colloid Chemistry 


A Summarized Outline of the Present-Day Role of Colloid Chemistry as Applied to the Solution of 
Widely Diversified Theoretical and Practical Problems in Inorganic 
f and Organic Industrial Chemistry 

By wilder D. BANCROF'D 


I HAVE stated elsewhere that a knowledge of colloid 
chemistry is essential to anybody who really 
wishes to understand about: cement, bricks, pot- 
ler>', porcelain, glass, enamels; oils, greases, soaps, 
candles; glue, starch, and adhesives; paints, var¬ 
nishes, lac(|uers; luliher, celluloid, and other plastics; 
leather, paper, textiles; casts, pencils, and crayons; 
inks; roads, foundry cores; coke, asphalt; graphites, 
patines, zinc, phosphorus, sodium, and aluminum; 
contact sulphuric acid, hardened oils, etc.; beer, ale, 
and wine; cream, butter, cheese, and casein products; 
cooking, washing, dyeing, printing; ore flotation, water 
purification, sewage disposal; smoke prevention; pho¬ 
tography; wireless telegraphy; illuminants; comets; 
pharmacy; physiology. 

. What Colloid Chbmistry Is 

Since the connection of some of these with colloid 
chemistry may not be obvious to everybody I am going 
to run over some of the points which involve colloids. 
Since a phase is defined as colloidal when it is sufB- 
ciently finely divided, colloid chemistry may be called 
the chemistry of bubbles, drops, grains, filaments and 
filing , because in each of these cases at least one dimen¬ 
sion of the phase is very small. This is not a strictly 
scientific statement, because a bubble cannot exist with¬ 
out a film around it, and both filaments and films may 
be considered as composed of coalesced grains or drops. 
Jellies also present .some difficulties because they are not 
obviously fibrous, and if we classify them as thick films 
we cannot say that one dimension is extremely small. 
These difficulties are inherent in any rather epigram¬ 
matic classification and are not serious. 

COLI/)IDS IN THE CERAMICS INDUSTRY 

When clay is heated the grains sinter together and 
form bricks which are leas porous the higher they are 
heated. Sintered refractories involve the same prin¬ 
ciple but different raw materials. When selected clays 
are used with addition of fluxing material we get the dif¬ 
ferent forma of pottery. Porcelain is a modified silica 
glass made translucent by crystals of sillimamtc, 
AlASiO-. and it has been suggested that some of the 
furnace iosscs in making porcelain might be cut down 
by using powdered sillimanite in the mix. If the heated 
ma.ss fuses more or less completely and does not become 
entirely crystalline on cooling we get a glaze or a 
glass as the case may be. In the colored glasses and 
glazes the coloring matter is often colloidal, ruby glass 
being the stock example. A white enamel is a glaze 
made opaque by suspended particles of stannic oxide, 
calcium phosphate, zirconia, or something of that sort. 
Haber states that 3,000,000 kg. of stannic oxide was 
saved per year by adding the stannic oxide to the 
enamel in such a way as to cause less of it to be 
dissolved. 


Cement owes its value to the power of the line grains 
to gelatinize with water and set. Other things being 
equal, the resulting concrete is stronger the dner the 
grinding of the clinker. When the Lackawanna R.R. 
built its famous viaduct the specifications called for 
more finely ground clinker than most plants could 
furnish. In making plaster casts the time of setting 
and, to some extent, the grain size are modified by the 
addition of colloidal substances. Some of the good 
qualities of alloy steels are due in part to the other 
elements bringing about a more finely grained struc¬ 
ture. The use of addition agents in electroplating and 
electrolytic refining involves the decrease in crystal 
size due to adsorption of the addition agent. The gela¬ 
tine in photographic films gives us colloidal silver bro¬ 
mide and the ripening process changes the amount of 
adsorbed gelatine. The concomitant coarsening of the 
grains is purely incidental. One of the factors de¬ 
termining the capacity of the lead storage cell is the 
porosity of the grids. Experiments by Prof. Briggs 
of Cornell University make it probable that the effect 
of lithium hydroxide in the Edison cell is to produce 
suitable grain size and degree of porosity. The color 
and opacity of pigments vary with the size and struc¬ 
ture of the grains. The possibility of adding a white 
filler like ground barytes to a red pigment without 
making the tint paler depends on the fact that fine 
powders tend to coat coarser ones. When writing with 
a pencil or crayon the surface to be written on must 
abrade the writing instrument and must hold the re¬ 
sulting powder in place. 

The formation of coke involves the obtaining of a 
granular structure giving strength and porosity. The 
modern gas mask owes its efficiency chiefly to the ad¬ 
sorbing properties of porous charcoal. The catalytic 
action of pulverulent solids is the important factor in 
connection with contact sulphuric acid, Deacon chlorine, 
Haber ammonia,' Ostwald nitric acid, Ghance-Claus 
sulphur, Sabatier hydrogenation, dehydrogenation and 
dehydration, surface combustion, Welsbach mantles and 
many other things. The use of fullers earth depends 
on its adsorbing properties. 

Suspended Colloidal Particles 

The Cottrell process for removing fumes involves 
the electrical transference of suspended grains and 
drops. With such illuminants as candles, oil, gas and 
acetylene the light is due to incandescent carbonaceous 
particles. The tails of comets contain colloidal parti¬ 
cles and their luminosity is apparently a large-scale 
occurrence of the Tyndall beam. 

Enzymes and bacilli are in colloidal solution and con¬ 
sequently all fermentation processes involve colloid 
chemistry. The whole subject of toxins and antitoxins 
will undoubtedly have to be worked out as a problem 
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in adsorption. Most writing inks consist of suspended 
particles, as in the case of the carbon inks and the old- 
fashioned iron-tannin inks, or of solutions which oxi¬ 
dize on the paper, forming grains there. We know that 
sdlD forms colloidal solutions in water, and it is prob- 
ablKAbat the fats are in colloidal solution in many 
oils and other organic liquids. So-called solutions of 
rubber and of cellulose are always colloidal, and so 
are the cellulose nitrates when apparently dissolved in 
amyl acetate, acetone, or ether and alaohol. 

Colloidal fuel is said to be less dangerous than 
straight fuel oil because it is denser than water and 
accidental fires can therefore be put out by water. 
Water purification is duo in part to the carrying down 
of bacteria and suspended particles by gelatinous 
alumina, etc. The red coloring matter of grape juice 
and of the wine that is made from it is colloidal and 
can be filtered out by means of an ultra-filter. Cocoa 
is obviously a colloidal solution and both appearance 
and flavor vary markedly with the method of prepara¬ 
tion. In coffee and tea the suspended particles cannot 
be seen by the naked eye, but they are there. 

The so-called tannin solutions used in making leather 
are colloidal. Casein is in colloidal solution in milk 
and its precipitation is the first step in the manufacture 
of cheese. The asphalt from Trinidad contains finely 
divided siliceous matter suspended in it. When making 
.sodium or aluminum elect roly tically the temperature 
of the bath must be held as low as possible or there 
will be undue formation of the so-called metallic fog, 
with enormous decrease in current efficiency. 

Emulsions 

Milk is an emulsion of butter fat in water. Other 
well-known emulsions are mayonnaise, cod-liver oil and 
lanolin, this last being an emulsion of water in wool- 
fat. By adding water to a mineral oil containing a 
lime soap we get an emulsion of water in oil which is 
so stiff that it constitutes a grease. The stabilizing 
action of water on ready-mixed paints is due to the 
formation of an emulsion of water in oil with rosin 
as emulsifying agent. The rubber latex is an emulsion 
about which we have read, though few of us have 
seen it. The fact that rubber is in the form of liquid 
drops is accounted for by assuming that the rubber 
is depolymerized; but this explanation could scarcely 
be applied to milk, though the butter fat occurs as 
liquid drops. 

In pharmacy the making of emulsions is an empirical 
art and it is only recently that the scientific aide of 
the subject has been developed. Although Cottrell has 
done brilliant work on the converse problem of destroy¬ 
ing emulsions, we must admit that as yet there has 
been no systematic study of this subject in spite of 
its importance in the oil industry. 

The properties of emulsions are of tremendous im¬ 
portance in physiology, because they enable us to ac¬ 
count for the antagonistic action of sodium and calcium 
salts and for a number of the properties of protoplasm. 
Emulsions are used in preparing foundry cores for 
baking and in the kerosene spray for trees, merely to 
mention two instances. The solid alcohol of commerce 
is a jelly and not a stiff emulsion. 

Selective Wetting 

Selective wetting is the underlying principle of the 
Elmore bulk oil flotation process, and it is no longer 
necessary to dry white lead before grinding it with oil. 


because linseed oil displaces water readily and com¬ 
pletely from the pigment. The separation of finely 
ground coal from ash by means of oil is a special ap¬ 
plication of the Elmore process. The shower-proofing 
of fabrics is done by coating the fibers with a sub¬ 
stance which is not wetted readily by .water and the 
treated fabric then lets air through readily but stops 
rain, at least up to a certain point. • 

The Importance of Bubbles 

Hubbles play an impoitant part in making certain 
soaps float, in bread, and in giving the color lo white 
flowers, and white hair. The formation of foam on 
beer is due to the colloidal albumoses in the beer, which 
increase the viscosity of the films around the bubbles 
and consequently make the bubbles more permanent. 
In the case of champagne there is less colloidal mate¬ 
rial in suspension, the films around the bubbles are 
less viscous, and' the foam is much less ..‘table. For 
lecture experiments (he law makes it necessary to sub¬ 
stitute near-beor and ginger ale, but (he principle 
remains the same. 

The fighting of fire by the use of Foamite is an in¬ 
teresting application of bubbles. The meihod fails when 
applied to burning aluminum powder because the 
aluminum powder is carried up in the film and because 
aluminum will burn in carbon dioxide, reducing it to 
carbon monoxide. Ore flotation depends on the selective 
wetting of the ore by the oil and on the formation of 
bubble.s. In the Minerals Separation proce.ss the films 
are very visco*us and it is scarcely an exaggeration to 
speak of armor-plated bubbles. In the Callow process 
there are fewer particles in the surface films, which 
are conseciuently less viscous and the bubbles are there¬ 
fore more fragile. It was recently stated that 60,000,000 
tons of ore was treated by flotation process in 1918. 
Some experiments have been made on removing col¬ 
loidal matter from sewage by a process similar to the 
Elmore bulk oil process; but this was not a success. 
It is quite possible that better results might be obtain^ 
by a modification of the bubble process. 

Fibrous Colloids 

Paper, textiles and leather are all fibrous colloids. 
The tanning of leather consists essentially in making 
one colloid insoluble by the addition of another, tannin 
or chromium oxide, in the vegetable and mineral tan¬ 
ning. Artificial silk is an important industry depend¬ 
ing on the properties of filaments, and certainly no 
one can question the technical importance of the in¬ 
candescent lamp. It is still something of a question 
whclher soaps, jellies, celluloid, rubber, etc., have a 
fibrous structure aiul are to be considered as filaments, 
or whether they have a honeycomb structure and are 
to be considered as emulsions; but nobody will dispute 
their being colloids. 

Colloids in Foodstuffs 

Cooking of meat involves changes in a distinctly col¬ 
loidal material; poaching or scrambling eggs depends 
on the coagulation of colloids. The amount of fat ad¬ 
sorbed by a doughnut is quite surprising. The stale¬ 
ness of bread is not necessarily due, as most people 
suppose, to an actual drying, but apparently involves 
a displacement of the water equilibrium between the 
starch and the gluten. Mashed potatoes are certainly 
colloidal, and the cooking of cereals is partly a problem 
in the swelling of colloids. In fondant we have grains 
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of su^ar made plastic by surface films of a solution ot 
partly inverted suK^r. This suggests the possibility 
of making fondant without cooking by starting from 
confectioners* sugar and a glucose solution. 

Adsorption Phenomena in Dyeing 

• 

The dyeing and printing of fabrics involve adsorp¬ 
tion upon fibers. «In calico printing the coloring mat¬ 
ter is mixed with British gum or some other thickener • 
to prevent its running. When a coloring matter will 
not dye cloth directly the dyeing can be done by 
mordanting the cloth, a mordant being a substance 
which adsorbs the dye and is adsorbed by the« cloth. 
The metallic mordants are used chiefly for the acid 
dyes, while tannin is one of the mo.st satisfactory 
mordants for the basic dyes. Owing to the ease with 
which tannin is peptized by water it is usual to fix 
the tannin on the cloth by means of tartar emetic. 

Function of Soap in Washing 

Washing is the removal of adsorbed material, usually 
by peptization. Soap is adsorbed readily by the- dirt 
and removes the latter from the fabric or the flesh. 
Dry cleaning is peptization by organic liquids instead 
of by water. Ink may be removed from old newspapers 
by washing with soap, by treatment with sodium sili¬ 
cate, or by froth flotation. Rit is a series of dyes, made 
up apparently with some soap. It will dye fabrics, but 
does not stain the hands. 

Adhesive Properties Due to Adsorbed Si,trface Films 

The importance of glue and other adhesives is due 
to their forming films which are adsorbed strongly by 
the surfaces which are to be held together. It is be¬ 
cause of the difference in adsorption that we have to 
use different adhesives with different substances. If 
the film remains liquid it will both hold the particles 
and make the mass plastic, as in the case of wet sand, 
of fondant, and of oiled roads. With more liquid we 
change from plastic flow to viscous flow. The oil re¬ 
quirement for pigments is apparently the amount nec¬ 
essary to give a certain degree of plastic flow. When 
w’ater forces fine sand into the state of loose piling 
we have the conditions for quick.sarid. 

Other Examples of Surface Films 

A drying oil forms a surface film which may be used 
to hold the pigment grains firmly on the painted sur¬ 
face. Varnishes and lacquers are surface films in¬ 
tended to give increased permanency and beauty. The 
whole question of the manufacture of varnishes is one 
that should be turned over to the colloid chemist. It 
does not seem possible that the present purely empiri¬ 
cal methods can be the best. Patines are films of salts 
adsorbed on metallic surfaces. The adsorbed oxide 
films on the surfaces of aluminum and nickel decrease 
the corrosion of these metals and make it possible for 
us to use them commercially. Passive iron owes its 
properties to the presence of an adsorbed film of a 
higher oxide. When condensing phosphorus or zinc 
vapors the important thing is to prevent the formation 
of films around the drops. That the structure of graph¬ 
ite is an important factor is shown by the greater 
apparent density of the natural graphite, which makes 
it better for use in crucibles. The electric-furnace 
graphite made at high temperatures is not so good for 
lubricating purposes as the more flaky and unctuous 
graphite obtained at somewhat lower temperatures. 


The detectors and coherers used in wireless teleg¬ 
raphy appear to function, at least in part, because of 
adsorbed air films. Electrolytic reduction is due to 
monatomic hydrogen produced at the cathode and a 
high concentration of this substance is the cause of 
hydrogen overvoltage. 

T^nlvorslty. 


Filtration of Colloids 

Dr. W. R. Orma/idy, who contributed a paper on “The 
Osmose Proccs.s for the Filtration of Colloids,” at the 
July 13 meeting of the Society of Chemical Industry at 
Newcastle, said that the special method of treatment 
under consideration depended on the utilization of cer¬ 
tain properties of finely divided particles in suspension. 
Th(? new process for the application of physiochemical 
laws is in many respects so new that it is necessary to 
(leal .shortly with the underlying principles before the 
methods of their application and the limitations of the 
process can be properly understood. 

('olloids can be divided into at least two groups, the 
reversible and the irreversible colloids. To the reversible 
group belong such substances as glue, gelatine which 
can he dis.solvcd in water, dried and again dissolved in 
water without any great alteration in properties. To 
the irreversible group belong such substances as albu¬ 
min. which after treatment with boiling water become 
absolutely insoluble. For the most part, however, the 
nature of the colloid is largely dependent upon the 
size of the particles. Sufficiently fine particles when 
.su.spended in water exhibit what is known as the Brown¬ 
ian movement, which is the more energetic the smaller 
the particle. This Brownian movement is now regarded 
the visible symbol of molecular bombardment, as has 
been largely proved by the researches of Prof. Perrin, 
Generally speaking, particles of matter exceeding 0.0001 
mm. in diameter will eventually settle from solution. 
This is about the limit of microscopic visibility. The 
fact that particles below the limiting size do not settle 
means that the molecular and electrical forces outweigh* 
Ihc action of gravitation. So far back as 1869 Jevons 
noticed that the intensity of the Brownian movement 
of clay particles was increased by the addition of traces 
of certain types of bodies and inhibited by the addition 
of other types of bodies. In 1895 Bliss noticed that a 
clay .suspei^ion exhibited increased Brownian movement 
with the addition of traces of alkali, but that the addi¬ 
tion of Turther quantities again reduced the movement. 
It has long been known that the addition of certain 
typc.s of chemicals tended to cause coagulation of colloids 
suspended in water; thus the addition of calcium hydrate 
and aluminum sulphate to bring about the settlement 
of sewage sludge is ancient history. 

Dr. Ormandy took a suspension of ball china, to which 
had been added the necessary amount of electrolyte, and' 
poured it into a copper cylinder having a carbon pole 
suspended in the center. On passing a current of about 
60 volt.s through the liquid so that the central carbon 
pole was the anode, the clay was not only deposited very 
rapidly on the anode, but, although the clay was de¬ 
posited under water, the clay on the anode was found' 
to be remarkably dry. This result was due to the 
peculiar action by which water was repelled from the* 
anode through a porous diaphragm, the action being 
known as electro-endosmosis. If, instead of using a 
stationary anode, a horizontal rotating anode was used, 
this process could be made continuous;—Ckemtcol Age- 
(London), July 17, 1920. 
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The Leather Industry 


Many of the Problems AwaithiR Solution in Such Phases of Leather Manufacture as Unhairing, 
Oeliming^ Bating, Tanning, Stuffing and Dyeing Involve Fundamental Scientific Principles Which 
Can Best Be Studied Through Co-operation Between University and Tannery Cjiemista 

By JOHN ARTIIOr WILSON* 


I N THE hands of men thoroui^hly trained in modern 
chemistry, capable of orij^inal research, and pro¬ 
vided with the facilities of a tannery, chemistry 
will probably eventually revolutionize the industry. But 
in the hands of leas able men it is a source of danj^er 
that many a tanner has learned to his sorrow, with 
the result that even today a number of tanners either 
employ no chemist at all or else limit the work of those 
they do employ as chemists to mere analytical routine, 
and this in the face of the fact that the processes used 
in makini? leather are essentially chemical. The leather 
chemist has made considerable proj^ress, but it has been 
small compared to what might have been expected from 
the progress of the pure science. Yet it is not difficult 
to see why greater results have not been achieved in 
the field of leather chemistry; the great majority of 
men who enter the tannery as chemists have an edu¬ 
cation no greater than that ordinarily required for 
the degree of bachelor of science, and this alone is 
entirely insufficient to cope with the real problems of 
the industry. 

Industry Dkvelopkd Through Empirical Evolution 

The manufacture of leather is a most complex chemi¬ 
cal industry and many of the processes in use today 
are the results of centuries of rule-of-thumb juggling. 
Along with the development of processes, accompanied 
as they often were by very costly failures, the practi¬ 
cal tanner acquired an appreciation of the extreme 
danger of deviating very far from established practice. 
If he thought a process could be improved, he would 
first make only the slightest change and then wait 
weeks, perhaps months, to note any effect upon the fin¬ 
ished leather. If no difference, or possibly a slight 
one for the better, could be detected, he would then 
institute a bigger change. Often it would be found that 
a small improvement in one process necessitated corre¬ 
sponding changes in several other processes. The young 
chemist usually fails to appreciate the need for this 
extreme caution and he is often ignorant of his igno¬ 
rance of the fundamental chemical principles involved 
in making leather. When such a man is given free rein 
in the tannery, the results are much more likely to be 
fatal than profitable. 

Study of Fundamental Principles Essential 

The first applications of chemistry should be devoted 
to investigations of the molecular mechanism of« present 
processes, the fundamental principles of which are not 
yet definitely known. Any increase in knowledge in 
this direction would permit the establishment of more 
satisfactory systems of control over the processes. In 
such investigations it is likely also that new principles 
would be discovered and these might form the basis 

*Chief Chemliit. A. F. Gallun & Sons Co.; Milwaukee. Wie. 


for new^ and belter procc.sses. Because much of the 
necessary experimental work would require very re¬ 
fined apparatus and great skill in accurate measure¬ 
ments, it would seem that the best results would come 
from close co-operation between the industry and the 
university. 

With little extra work and no .sacrifice of any of the 
objects in view, the chemist of the university could 
make much of his research in pure chemistry of di¬ 
rect value to the industry if only he were aware of 
the industry’s needs. Often a very (daborate and pains¬ 
taking re.search would prove of the greatest value to 
leather chemistry if a few additional data had been 
obtained, which would have been easy enough with the 
apparatus set up and the w'ork in full swing, but which 
would pre.sent formidable difficulties to the tannery 
chemist without suitable equipment. It would un¬ 
doubtedly prove very profitable for the industry to 
finance re.search on a large scale at the university, and 
all results of such work should be published freely to 
be of greatest good. While the work would be pri¬ 
marily concerned with the chemistry of leather manu¬ 
facture, it will be .seen from the problems now to be 
outlined that the field is so broad that the gain to 
pure science would probably be fully as great as that to 
the industry. 

Soaking the Hides 

Hides are received at the tannery in any of four 
different conditions: fresh, salted and wet, salted and 
dried, and dried without salting. The fir.st of the chief 
operations is **soaking,” which consists in putting the 
hides into vats of water and changing the water fre¬ 
quently until the hides are clean and have reached 
equilibrium with the water; usually several days are re¬ 
quired. Dried hides absorb water very slowly, but they 
must remain in the soak vats until they have acquired 
their normal amount of water or the leather later on 
will not have the proper suppleness. The process of 
imbibition is sometimes hastened by adding alkali.s to 
the soak water. 

Unhairinc 

The next .step is to free the hides from hair and 
epidermis and this is commonly done by putting the 
hides into saturated lime water containing an exce.ss 
of lime and some sodium sulphide. Since these liquors 
are used over and over again after restrengthening, 
they generally contain decomposition products of the 
protein constituents of the hide, such as polypeptides, 
salts of aminoacids, amines, and ammonia, and all of 
these seem to play a part in this process, which is 
known as “liming.*' 

After the hides have been in the liquor for several 
days, the malpighian layer of the epidermis is destroyed 
and the corneous layer and the hair may simply be 
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rubbed off, and this is done on a suitable machine. 
Sometimes arsenic sulphide is used instead of sodium 
sulphide to ‘‘sharpen*’ the limes, and similar use has 
also been made of lye and of ammonia. In earlier 
times lime was used alone, but the action of pure lime 
liquors is extrf^fnely slow and satisfactory results were 
obtained only with old liquors that had become heavily 
charKcd with iltcompusition products of the hides and 
probably also with bacteria. Another method, oricb 
widely used, was to put the hides into a warm chamber 
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where the epidermis was destroyed by putrefaction. 
Where the cost of labor has been large compared to the 
value of the hair, some tanners have employed strong 
solutions of sodium sulphide alone to delitroy the hair, 
the hides being practically free from hair and epidermis 
when hauled from the vats. An unhairing action can 
also be produced by dilute solutions of ammonia and 
by pancreatic enzymes. All of the processes mentioned 
leave something to be desired and the whole subject of 
unhairing is in need of a much more thorough inves¬ 
tigation than has yet been made. 

. Deliming 

Two more general processes complete the prepara¬ 
tion of the hides for tanning: the removal of lime or 
other alkalis from the hides and a curious process 
known as “bating.” The bulk of the lime is removed 
simply by washing, and the remainder, which has either 
carbonated or is combined chemically with the hide 
protein, is removed by treatment with dilute acids or 
is sometimes allowed to remain in the hides until re¬ 
moved by the acids present in the tanning liquors. 

Bating or Purring 

Bating, or puering, originally consisted in putting 
the hides into vats containing a warm infusion of the 
dung of birds or dogs and leaving them there until 
the “plumping” action of the lime liquors had been 
counteracted and the hides had become soft and raggy. 
Just how the early tanners hit upon this process is a 
matter for speculation, but the fact remains that the 
method appeared to be necessary to get certain desir¬ 
able results in the leather. Investigations, notably that 
of J. T. Wood of Nottingham, seemed to indicate that 
pancreatin is the active constituent of the dung, and 
now mixtures of pancreatic enzymes and ammonium 
chloride largely replace the obnoxious dungs. But the 
question as to why we bate at all is still a moot one. 
Many tanners, especially those making heavy leathers, 
do not bate; others claim that good leather cannot 
be made without bating. If the object of bating .were 


simply to counteract the alkaline swelling of the hides 
coming from the limes, this could easily be accom¬ 
plished by reducing the hides to a nearly neutral con¬ 
dition, and some tanners claim that this does produce 
the desirable effects of bating. Recently, however, evi¬ 
dence has been brought forth to show that, in bating, 
the clast in fibers of the papillary layer are digested by 
the enzymes present. 

The foregoing represent what are known as the 
“beam house” operations and their prime object is to 
free the hides from everything excepting the collagen 
fibers and hyaline layer of the true .skin, which is then 
ready to be tunned. 

Tanning 

There are numerous methods of tanning, of which 
only the two most important will be mentioned: these 
are vegetable tunning and chrome tanning. While the 
origin of vegetable tanning is lost in antiquity, chrome 
tanning i.s a product of the last few decades and is 
often referred to as the one big contribution of chem¬ 
istry to the leather industry. These two processes and 
the materials involved in them have been the subject 
of the great majority of investigations made in the 
industry, and yet it cannot be said that we have made 
more than a start in the direction of solving the chem¬ 
istry of tanning. 

Chemistry of Vegetable Tanning Process 
Still Obscure 

Vegetable tanning, as its name implies, consists in 
the conversion of hide into leather by means of mate¬ 
rial procured from plant life. The barks of trees, such 
as the hemlock and oak, the wood of quebracho, chest- 
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nut, etc., and the leaves and fruits of many plants con¬ 
tain matter which is soluble in water and capable of 
tanning hides. The hides upon coming from the beam- 
hou.se are first suspended in vats containing very dilute 
solutions of these tanning materials, each day or two 
they are moved into stronger liquors, and are finally 
hauled out when the color of the tan liquor has com¬ 
pletely penetrated the hides as shown by examining a 
cutting in the thickest part of a hide. 
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Simple though this process may seem, its chemistry 
is exceedingly complex. Many theories of the mechan¬ 
ism of the process have been propounded and there is 
still no general agreement on any theory. The process 
is one in which the tanner finds he dare not deviate 
much from his daily practice. If the liquors become 
too strong or too acid, there is danger of the grain 
surface becoming rough or wrinkled to such an extent 
that it cannot later be made smooth and the value of 
the leather is lessened considerably.* If the liquors are 
not sufficiently acid, the tanning action is retarded and 
the liquors and leather become darker in color through 
oxidation. 

Different kinds of tanning materials often produce 
very different kinds of leather, but it is still a matter 
of some doubt as to whether such differences are due 
to differences in the active tanning principles which 
they contain or to differences in the content of foreign 
matter, such as acids and sugars or other fermentable 
substances. Some evidence has been brought forth 
recently to show that astringent tanning materials 
differ from milder ones chiefly in possessing leas of 
non-tanning matters of acid character. Many difficul¬ 
ties that sometimes confront the tanner in the later 
processes are traceable to slight changes in the condi¬ 
tion of the tanyards. 

Vegetable Tanning Problems Suited for 
University Research 

Much of the research required on the subject of vege¬ 
table tanning is especially suited for university labora¬ 
tories. Among the more important problems in this 
connection might be mentioned the chemistry of the 
tannins, the swelling of the collagen fibers by dilute 
acid solutions and the opposing action of the tannins, 
the diffusion of the constituents of a tan liquor into 
the substance of the hide fibers, the effect of change 
of acidity upon the tanning action, and the nature of 
the tanning action itself. It will be found convenient 
in university studies of these problems to use a stand¬ 
ard hide powder which has been placed on the market 
by the Standard Manufacturing Co. of Ridgway, Pa., 
especially for use in tannin analysis. This powder is 
made up chiefly of purified collagen fibers containing 
about 12 per cent water, 0.3 per cent ash and about 0.8 
per cent of fat. 


Chrome Tanning 

Chrome tanning consists in treating the hides first 
with a solution of sulphuric acid and common salt, a 
process known as pickling, and then with a solution of 
basic chromic sulphate corresponding roughly to the 
formula Cr (OH) SO,. Since chrome liquors are usually 
made by reducing sodium dichromate, they also con¬ 
tain a considerable amount of sodium sulphate. Some¬ 
times the hides are taken from the pickle bath and put 
into a separate tanning bath and sometimes the chrome 
preparation is added directly to the pickle liquor con¬ 
taining the hides. After the hides have been drummed 
or churned in the chrome liquor for a day or more, the 
green color of the chrome will have penetrated them 
completely and they are then tested to determine 
whether or not the tannage is complete. This is done 
by keeping strips of the leather in boiling water for 
five minutes or longer; if they are fully tanned, the 
boiling water will apparently be without effect upon 
them, but any unchanged collagen present will be con¬ 


verted into glue, causing a considerable distortion of 
the strips. When the hides are not fully tanned at this 
stage, it is generally necessary to reduce the acidity 
by a cautious addition of alkali. 

Complexity of Chrome Tanning Prouess 

It would seem that tanning with inorganic salts and 
acids should be less complex than vegetable tanning, but 
the process is nevertheless almost bewildering in its 
complexity. Work now in progress at Columbia Uni¬ 
versity has already shown that chrome liciuors arc much 
more complicated systems than we previously had rea¬ 
son fo believe, although anyone who has done much ex¬ 
perimenting with chrome tanning must have experienced 
the annoyance of not being able to duplicate certain re¬ 
sults because of the variation of some unknown and 
therefore uncontrollable factors. 

A. W. Thoina.s and his collaliorators at ("olumbia have 
shown by hydrogen electrode measurements that the 
acidity of a chrome liquor changes with the lime, espe¬ 
cially just after some change, has been made in the 
liquor, such as dilution or the addition of acids or 
alkalis. The acidity is markedly increased by adding 
neutral chlorides, such as common salt, and is de¬ 
creased by iicutral sulphates. They showed also that 
neutral salts have a similar action upon solutions of 
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hydrochloric acid or sulphuric acid. It is quite evi¬ 
dent, then, that before we can hope to control every 
factor in chrome tanning we must learn more about 
pure solutions of acids and .salts. It is in further 
studies of this kind that the pure chemist can be of 
very great service to the industry and it is desired 
that he should appreciate the possibilities for applying 
his discoveries. An increase in the acidity of a chrome 
liquor retards the tanning. The addition of sodium 
chloride increases the acidity and, as would be ex¬ 
pected, retards the tanning. On the other hand, the 
addition of sodium sulphate decreases the acidity, but 
it also retards the tanning. The explanation of these 
facts surely lies within the province of the pure chemist. 

The writer has done much work on theories of 
tanning and believes that vegetable tanning consists of 
the combination of collagen and tannin, yielding col¬ 
lagen tannate or vegetable leather, and that similarly, 
in chrome tanning, we have the formation of a 
chromium collagenate, collagen being amphoteric. On 
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this basis the combininnf weiRht of collagen appears to 
be 750, or some multiple or submultiple of 750. This 
view has been contested, but its truth or fallacy should 
interest the pure chemist. 

Fatmquoring and Stuffing 
• 

After tanning, by either the chrome or vegetable 
process, the hidest are fatliquored or stuffed. Fat- 
liquoring, which is applied to light leathers, consists in 
drumming the leather with a hot emulsion of suitable 
oils. If the condition of the leather is right and the 



VKCSKTAIU.IO TANNED ^Al.FSKIN (X 40) 

proper quantities of materials have been used, the 
leather will remove practically all of the oil and leave 
nearly pure water behind. Stuffing consists in treat¬ 
ing the hides with greases, such as a mixture of cod 
oil and tallow, which are often added hot to the dry 
leather. The object in applying oils to leather is to 
prevent brittleness, to increase strength, and to im¬ 
part other properties desirable for certain types of 
leather, such as waterproof ness, etc. There is much 
room for experiment in the making of suitable emul¬ 
sions. 

Dyeing 

Another important process is the dyeing of leather. 
A pack of skins which has been kept together through 
every process may emerge from the color drum with 
some skins light in color and others dark. Any one 
skin will be uniform in color, but one skin may be 
much darker than another. The writer has found that 
slight differences in the amounts of acid carried by 
chrome-tanned skins cause them to take different 
amounts of dye from the same bath, but difference in 
acidity of different skins scarcely furnishes the full 
explanation. 

University Chemists Should Develop Theories 

The research work which the industry needs is of 
two very distinct kinds, the one pertaining to the dis¬ 
covery of facts and of reasons for certain processes 
and the other the correlation of those facts and appli¬ 
cation of them to actual leather manufacture. The for¬ 
mer requires an extraordinarily broad knowledge of 
general chemistry and great skill in dealing with specific 


problems in many different fields of chemistry. For 
example, in studying the mechanism of bating, the in¬ 
vestigator should have a knowledge of both bacteriologi¬ 
cal and enzyme actions, he should be familiar with the 
action of electrolytes upon proteins and with the work 
of H. R. Procter of Leeds and others upon the swelling 
of proteins in certain solutions by absorption of water^ 
and he should be skilled in preparing and staining cross- 
sections of the hide for microscopic examination. 

At the end of his investigation he might be able ta 
.say with certainty that bating has two and only two 
important functions, the counteraction of the swelling 
caused by the limes and the removal of elastin fibers 
from the papillary layer. Such a statement properly 
substantiated would do much to elevate a now uncer¬ 
tain process to a scientific basis. In the study of chrome 
tanning the investigator must have some very refined 
apparatus, particularly a good hydrogen electrode, and 
he must have a very thorough knowledge of physical 
chemistry. He might be able to settle definitely the 
molecular mechanism of tanning and show exactly 
what essential roles are played by the .salts and acids 
present. For the purpose of solving problems of this 
kind the university is va.stly better prepared than the 
tannery. 

Chemists Familiar With Tannery Practice 
Should Apply Theories 

But when it comes to correlating such facts as the 
university chemist might discover and applying them 
to actual leather manufacture, a tannery is necessary 
as well as a chemist thoroughly familiar with its prac¬ 
tical workings, and this of course the university could 
.scarcely be expected to furnish. This would of neces¬ 
sity be the work of the tannery chemist, and such tan¬ 
neries as do not employ chemists might fail to profit 
by the work done at the university. For example, sup¬ 
pose the university chemist proved the value of bat¬ 
ing and recommended the use of a certain type of bating 
liquor that was slightly alkaline. A tanner who now 
delimes his stock with dilute acids, but docs not bate, 
reads of the-great di.scovery and attempts to profit by 
it. He follows the instructions carefully, but the re¬ 
sulting leather is much inferior to what he has been 
making. He concludes that bating is detrimental 
and remains satisfied with his deliming process. He 
has gained nothing from the research simply because 
he did not have in his plant a chemist with sufficient 
training and knowledge of the tannery to see that good 
results could not be expected until the vegetable tan- 
yard was altered to conform to the changed condition 
of the stock coming from the beamhouse. Before in¬ 
stituting the bating process, the stock arrived in the 
yard in a slightly acid condition. After bating, the 
stock was slightly alkaline. To meet this changed con¬ 
dition, either the tan liquors should have been more 
strongly acid or the stock should have been put through 
the usual deliming process after the bating. Thus a 
given discovery might be hailed as a success by certain 
tanners whose processes chanced to be specially suited 
to receive it, while other tanners would consider it a 
failure. 

The industry needs the help of the university 
chemists and it also needs highly trained chemists 
holding positions of responsibility in its tanneries; its 
development will be greatest when these two groups of 
chemists learn to do teamwork. 
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Putting the Glass Industry on a Scientific Basis 


The Hole of Modern Science in the Ancient Art of Glassmaking—^Developments Due to 
Engineering — Refractories and Raw Materials — 

Accomplishments of the Chemist 

By R. ward TILLOTSON" 


G lass and glassmaking ever have had a peculiar 
appeal to the imagination of all peoples. Glass, 
possessing many of the attributes of precious 
jewels and in addition possessing the susceptibility of 
c(}nstructivc formation, is particularly adapted not only 
for articles of use but also for pieces of art in which 
the form, decoration and coloring reflect the artistic 
sense of the glassworker. Glassmaking as an art prac¬ 
ticed in secret for centuries has been surrounded with 
tbe glamour of mystery and the masters of the art have 
enjoyed the patronage of royalty and the perquisites of 
the nobility. 

Developments Due to Enoineerinc; 

During the last two centuries, however, conditions 
incident to the advancement of civilization have swept 
away many of the mysterious formulas. The estab¬ 
lishment of the glass industry in this country marked 
the beginning of scientific advancement in the technology 
of glassmaking: the economic situation prevailing in a 
civilization such as ours makes impossible the main¬ 
tenance of a great industry in a state of technical se¬ 
crecy. It is not to be inferred that the industry is 
free from ignorance and prejudice or that glass manu¬ 
facturers do not jealously guard certain secret processes, 
but it is only just to say that in no other country are 

*AiiRiBtant Director of tho Mellon Institute of Industrial Kc- 
aearch. 


glass factories more open to inspection for casual visi¬ 
tors and for business competitors. The glass manu¬ 
facturer in general realizes that an exchange of ideas 
is of greater value to both parties than any doubtfully 
guarded secret could be to either one. 

The first advances in glassmaking in the United States 
and the most widely known American contributions 
to the industry consist in the aTiplications of mechanical 
appliances and the making automatic of many glass¬ 
making processes. For example, tho pressing of glass, 
an American invention of one hundred years ago, has 
passed successively through hand-fed hand-operated 
presses, hand-fed power-operated presses, and now cer¬ 
tain pressed glass articles are manufactured by auto¬ 
matic machinery which carries out the operations of 
'^gathering” the molten glass, pressing the article, 
transferring it to and conveying it through the “leer.” 

Improvement in Bottle Making 

A similar development has taken place in the manu¬ 
facture of bottles, bulbs for incandescent lights and 
other articles involving pressing or blowing or even a 
combination of the two operations. In the window- 
glass industry the process, though of more recent date, 
has been equally brilliant and of far-reaching impor¬ 
tance. Machines not entirely automatic, to be sure, 
draw huge cylinders from a pool of molten glass, and 
not only is the product of a far better quality than that 
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produced by the old *‘hand-blowinfir’’ process, but the 
great economic saving marks the introduction of ma¬ 
chine-drawn window glass as a revolutionary achieve¬ 
ment. Of the very recent developments in machine- 
made window g]a.ss mention should be made of a process 
in which ''endless" flat sheets of glass are drawn and 
passed continuou.vly through the leer. It is considered 
that this machine is an assured success. Obviously it 
po.sscsses certain ^idvaritages over the cylinder ma¬ 
chines, not only by reason of its continuous operation 
but also because the expensive operation of "flattening” 
is eliminated. 

ijTTLK Progress in Plate-Glass Industry* 

The plate-glass indu.stry has not experienced any spec¬ 
tacular developments of the nature of the inventions 
just mentioned; the operations as carried out at present 
are fundamentally the same as those of Thevart in 
1688, withp of course, modern furnaces and leers and 
mechanical appliances for handling the glass in the 
several operations. This particular industry has been 
slow to develop in this country, but in recent years the 
requirements for windshields and other plate-glass fit¬ 
tings for automobiles have greatly stimulated the pro¬ 
duction of plate glass. 

Mention .should be made of "wire glass,” which is 
manufactured by proccs.ses analagous to those em¬ 
ployed in plate-glnss manufacture. It is an American 
invention and represents perhaps the greatest advance 
in the application of plate glass for special purposes. 

In the other glass industries American manufac¬ 
turers have had the advantage of large resources of raw 
materials of a high degree of purity and of cheap clean 
fuel (natural gas); and while these factors have con- 
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tributed to maintain the quality of American glassware 
on a par with that of other countries, revolutionary 
developments in certain lines have not been made. 

Role of the Chemist and PiiYSiasT 

It is, therefore, evident that American contributions 
to the advance of the glass industries have been largely 
from the engineering standpoint. It is not to be sup¬ 
posed, however, that the chemist and the physicist have 
entirely neglected these great industries. In fact, the 
part of these scientists has been of greater importonce 


than is commonly supposed or acknowledged. Little has 
been written of the chemist’s accomplishments, except, 
perhaps, in connection with the development of optical 
glass during the past few years.’ Chemical contribu¬ 
tions have been isolated, sporadic and, unfortunately, 
dimmed in the shadow of a general policy of secrecy 
which has resulted partly from tradition and partly 
from fear of legal complications. Such conditions do 
not make for real scientific progress in this or any other 
industry, but it is believed that the present is a period 
of transition and it is certain that great opportunities 
exist for the chemist and that his work in the future in 
conjunction with that of the physicist and engineer will 
transform the whole aspect of glass technology. The 
problems which are to be solved include the basic prin¬ 
ciples of all the operations involved and of the materials 
employed. The problems in connection with refrac¬ 
tories, furnaces, fuel and raw materials are shared in 
common with all branches of the glass industry. 

The Role of the Refractories 

The pots in which glass is melted and the walls of the 
tank melting furnace are made from certain refractory 
fireclays. The curious situation is therefore presented 
of melting one type of silicate in a container composed 
of another type of silicate which is slowly but surely 
dis.solved by the molten material. Unfortunately, none 
of the common metals possesses properties satisfying 
the requirements for these containers, and such sub¬ 
stances as are known to be insoluble in molten glass have 
not yet been bonded successfully with an equally refrac¬ 
tory and insoluble cement. The proposal has been made 
that the tank be constructed as a water-jacketed iron 
box. Walls of chilled glass would thereby be formed 
of the same composition as that of the glass to be 
melted. This would appear to be an almost ideal solu¬ 
tion of the refractory problem, but in trial certain faults 
have been disclosed. Between the walls of cool and 
comparatively rigid glass and the channel of flowing 
molten "metal” there exists a zone in which the condi¬ 
tions are favorable for devitrification. Crystallization 
of some of the components of the glass occurs and these 
crystals are gradually carried to the working end of the 
tank and appear as defects in the finished product. 
When the chemist has succeeded in preventing devitrifi¬ 
cation in gl^ses of the type melted in tanks, this water- 
cooled tank will perhaps have a large field of usefulness. 

The Pot an Important Factor 

The use of green or. partly burned pots and blocks 
is not to be considered as entirely satisfactory. Even 
if the pot is burned carefully in the pot arch, it is 
subjected to a higher temperature in the furnace. As 
a result, the back wall and crown are more thoroughly 
vitrified and* subjected to considerable shrinkage, while 
the bottom and front walls are protected from the heat 
and remain more porous and do not shrink. This 
condition results in the introduction of large strains in 


^Kur a conclno review of tho contributions of Iho chemist to the 
optical glass industry boo A. A. Houghton. /. /nd. Eng, Chem,, 
vol. 7, p. 280 (1915). In speaking of developments In this coun¬ 
try Mr. Houghton says: “America’s contributions to the develop¬ 
ment of the glass Industry, chiefly In methods of working and 
handling the molten glass, are epoch-making In character; along 
more strictly chemical lines creditable work has been done, as 
Instanced by the Tiffany or Aurene glass, the selenium red, and 
others. Aside from optical glass, on which a beginning Is being 
made, the glasses produced* in this country probably are fully 
equal in quality and varied to those produced abroad; and In 
some respects America is forging ahead." For a recent report 
on the status of the optical glass Industry, see R. J. Montimmery's 
"Twenty-three Types of Optical Glass," /. Am, Ceram. Boo,, voL 
3, pp. 404-10 (1920). 
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the pot walls and contributes to a lessened life by reason 
of breakage and for other causes. 

Certainly the several operations involved in the manu¬ 
facture of the pot or the block are of an equal impor¬ 
tance with the kind of clay employed and a thorough 
understanding of these operations would be of ines¬ 
timable value to the glass industry. 

The historic glass furnace is illustrated by the open 
pot and covered pot furnaces in common use. These 
furnaces are admittedly inefficient and cannot be con¬ 
sidered as satisfactory fr^m any standpoint. With 
covered pots, especially, the heat necessary for melting 
the glass is generated within the furnace and must 
traverse the walls of the pot before it can perform its 
work. Even with efficient regeneration—and few of 
the installations can be so classified—the waste of 
heat is sufficient to justify the most serious considera¬ 
tion. Because of this the use of pots except for melt¬ 
ing certain kinds of glass’ may be expected to decline. 

The introduction of the tank furnace has made pos¬ 
sible the quantity production of glass which has justified 
and prompted the development of automatic machines. 
This type of furnace represents something of an advance 
over the pot furnace from the standpoint of heat effi¬ 
ciency, but still leaves much to be desired. The tank 
was used first for window and bottle glass, but has 
been adapted to melting ’*lime flint*’ or “crystal” glass, 
and the indications are promising that even “lead** 
glass may be produced in it commercially; it will 
undoubtedly be employed for any glass whenever the 
volume of production justifios. 

The melting of glass by electrical energy has been 
the subject of much experimentation, and it is under¬ 
stood that elaborate trials of this principle now are 
being conducted. Molten glass is a fair conductor of 
electricity; and if the electric current can be passed 
through the molten glass and the heat be thereby devel¬ 
oped within the charge, it appears that the optimum 
conditions of efficiency will be realized. 

Raw Materials 

The great developments of the glass industry during 
the past forty years have been associated with the 
supplies of natural gas. This fuel, which was ideal 
for the use of the glass manufacturer, is failing rapidly 
and even now is to be considered as a pleasant memory. 
The question of fuels is largely an economic one. Glass 
factories always have been located near the supplies 
of cheap fuel, but with the improvements in the manu¬ 
facture of producer gas this consideration will perhaps 
be of less importance in the future. The necessity in 
melting and annealing glass of an ashless fuel and one 
as free as possible from sulphur and other impurities 
probably excludes all solid fuels except as they are 
gasided in the producer; and while in a measure suc¬ 
cessful, the use of fuel oil does not appear to become 
general by reason of its growing cost and of its 
lessened availability. Improvements in the design of 
furnaces and of regenerating systems which will admit 
of a more efficient application of the fuel and of a bet¬ 
ter control of combustion will be of material aid in 
conserving our fuel resources and in making for econ¬ 
omy in the industry. 

*For example, moat of the colored fflasaca and other arterial 
glaesee are used in too amall a quantity to Justify the use of a 
tank In their production. The more Intensely colored irlasaes. In 
addition, are so Impermeable to radiant heat that they m'ly bo 
melted only In pots; and pots are thought necessary for chemical 
reaaons In the making of ruby glassea 


The American glass manufacturer is favored with 
large supplies of raw materials possessing a high 
degree of purity. The sand, lime and soda which are 
available are not surpassed in any country. Good as 
the sand is, however, it contains small amounts of 
extraneous minerals, containing iron, titanium and other 
color-producing oxides, the economic hnd complete 
remov.al of which would materially lessen the “color” 
problem in the manufacture of the finer grades of glass. 

The importance of the chemical control laboratory 
should be pointed out in this connection. Automatic 
machines demand “metal” of constant viscosity, heat 
conductivity, “hardness”" and other physical properties. 
It is therefore important that the composition of the 
glass be maintained as constant as possible from day 
to day. When it is considered that not only does the 
composition of the raw materials vary in different 
shipments but that some of the materials—for example, 
the “lime” (CaO with more or less MgO)—-hange in 
composition during storage by reason of absorbing 
moisture or carbon dioxide, it is evident that the scien¬ 
tific production of even the more ordinary kinds of 
glass necessitates constant and adcfiuate chemical con¬ 
trol. 

The substitution of limc.stone for burned lime, the 
addition of feldspar or other aluminiferous minerals 
to the batch and the use of other glasamaking materials 
are problems not only of economic importance but are 
also essential in scientifically adapting the properties 
of the glass to its intended use. A new source of potash 
would be of benefit to certain branches of the glass 
industry. 

Probt.rms in Special Branches of the Industry 

Each branch of the glass industry has its own indi¬ 
vidual problems. In the present state of the window- 
glass industry, for example, tiiere are many problems 
in connection with eliminating the relatively minor 



taking off fU.ASS AT ENH OF LIHREY OWENS SHEET 
l>KAWIX<; MAriilNE 


difficulties consequent on the creation of a new and great 
manufacturing procedure. 

Similarly in the machine-production of bottles and 
“packers” the majority of the problems of immediate 

^Sinco no kIumm has a ileflnlte melting point, tho wonl “liardnoHs" 
ban been uned to rleiiott: the temperature at which it pohsc^hbos a 
lireacribcd vinoosity. 





464 


CHEMICAL AND METALLURGICAL ENGINEERING 


VoL 28 ; No. 10 


importance are related to the perfecting of the several 
processes which are competing for supremacy. The 
situation is one of mobility and of rapid progress, and 
it appears that the man of scientific training may have 
an important part in the developments of the future 
which will determine whether each of the automatic 
and semi-aut6matic machines will have a particular use 
of its own or whether one of them will prove to be so 
superior as to f)e of universal application. 

The plate-gla.ss indu.stry is waiting for fundamental 
developments. At present the glass is melted in open 
pots and from these is poured on to the casting table, 
on which it is rolled. A means for conveying glass 
melted in a tank furnace to the casting table without 
the introduction of bubbles or other defects would 
almost revolutionize the industry. The mechanical 
appliances for handling the huge plates of glass have 
been highly developed and important innovations in the 
annealing pnicess have been made, but the procedure 
•employed in grinding and polishing, in spite of recent 
improvements, is impressive in its awkwardness com¬ 
plexity and lack of economy. A fundamental .solution 
of thi.s technologic problem may perhaps be the decid¬ 
ing factor in the future of the polished plate-gla.ss 
indu.stry. 

In all the.se industries, as well as tho.se repre.sented 
by a smaller volume of production, there is need for 
a wealth of scientific data of a chemical and physico¬ 
chemical nature. The chemical reactions taking place 
•during melting require scientific investigation; the prin¬ 
ciples of annealing glass have not been wholly worked 
out, and the building of leers to apply these principles 
is necessary for scientific annealing. A better under¬ 
standing of the physical prop¬ 
erties of glass at all tempera¬ 
tures and of the relation of 
the chemical composition to 
the physical properties is of 
real importance, not only in 
its fabrication in automatic 
machines but also in the de¬ 
velopment of new’ glasses or 
of glass for specific applica- 
t ions. 

The ad.sorption of ga.ses 
on glass surfaces and the be¬ 
havior of gla.ss to the solvent 
action of water and solutions 
is also of importance. A cheap 
glass of lesser solubility would 
find many uses and a glass of 
great mechanical strength 
would be desirable for con¬ 
tainers which are to be u.sed 
repeatedly. 

To mention all the problems 
of the glass industry would 
be to discuss every detail in 
the manufacture and uses of 
glass. It should be mentioned, 
however, that a pink, red or 
ruby glass has not yet been 
produced in which color is constant throughout the opera¬ 
tions and heat treatments which are involved. A highly 
•colored red glass of permanent tint used in conjunction 
with the well-known blue glass, **powder blue,’’ would 
form an ideal "’decolorizer” and would be appreciated 


by the glassmaker. The use of colored glasses for 
signaling, for color screens in photochemical work and 
for goggles and spectacles to protect the eyes indicates 
the importance, in the manufacture of these glasses 
of a scientific understanding of their properties, pro¬ 
duction and u.ses. The successful application of artificial 
illumination is associated closely with the glass used, 
and the scientific production of translucent and other 
glasses of the required properties offers a fruitful field 

of investigation for the .scientist. 

« 

Accomplishments of the Chemist 

P]xample.s of what the chemist already has accom- 
pli.shcd in the glass industries will occur to any one 
w'ho is familiar with this field of manufacture. The 
German .scientist has received his share of glory in 
the development of the optical glass industry, but the 
American inventors have been given little publicity. 
The American contributions of “lime flint”* glass, and 
recently of new laboratory glassware, of glass of 
extremely low coefficient of expansion, of glasses of 
peculiar properties for particular uses, and, during the 
war, the rapid establishment of a whole optical glass 
industry, under the direct supervision of .scientists from 
the Geophysical Laboratory and the U. S. Bureau of 
Standards, are noteworthy accomplishments and are 
indicative of greater achievements when the glass 
industry has been put on a scientific basis. 

The responsibility for fulfillment of this condition 
rests equally upon the scientist and upon the indus- 
triali.st. It is fair to conclude that the glass manufac¬ 
turer is not yet convinced that the scientist has an 
understanding of his problems or the ability to solve 


them equal with that of his practical glassmaker. It 
is probably true that the chemist often has failed to 

«Invented In 1866 by William Leighton. Sr., of Wheeling. W. Va. 
Lolghton used sodium bicarbonate in place of soda aah, whlbh at 
that time contained quantities of impurities. 
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80MK NOTABLE DEVEIAil'MENTS IN THE OLA8S INDUSTBY 


Innovation Date 

Firai glaaa factory in Amnrica. . 1608 

Pressed glass.1827 

First plate-glass factory in Amerira . 1857 

Lime-flint ^ass.1864 

First regenerative pot furnace.1865 

First oontinuoua tank in America.1879 

First use of natural gas in melting glass.. 1882 

Prepressed blank. 1882 

Continuous leer for wi tidow glass. 1882 

Continuous tank for window glass. 1884 

Wire glass. 1892 

Favrillo g'ass.1892 

fleleniuin ruby glass. 1894 

Flint glass melted in tank. 1898 

Continuous leer for plate g’ass.1898 

Fire polishing eut glass blanks. 1899 

Automatic bottle machine . 1899 

Machine drawn window glass. 1900 

M achine drawn sheet glum. 1903 

Flowing device. 1903 

Continuous leer for flint glass. 1908 

Low expansion glasiies. 1915 

Hartfora;Fairmont feeder.1915 

Automatic tube inachi nc. 1916 

Automatic bulb machine .... 1917 


Dy Whom Introduced 

A carpentor, name unknown 

William Leighton, Sr. 

James II. Lyon 
Poughkei^psic (llass Works 
Rradford Window Class Co. 

Philip Arbogast 

Cleon Tnndinir 

Unite<i Class IVorks 

Frank Schuman 

The Tiffany Furnaces 

Nieholas Kopp 

C'harlcB If. Uuiiyon 

Marsh Plate CIuhn Works 

Michael J. Owciia 

Mirhael J. Owens 

John J. Liihhers 

Irving W. C'olhurn 

Homer Brooke 

Maryland (Ham Corporation 

K. (f. .Sullivan A W. (’. Tayloi 

Karl 1C. Pciler 

hklwanl Daiitier 

Aiigiist Kadow 


Place 

Jamestown, Va. 
Handwich, Mam. 
Williamsburg, N. Y. 
WhtM'ling, W. Va. 
Pittsburgh, Pa. 
Poughkeepsie, Y. 
Bradford, Pa. 

Pittsburgh, Pa. 

nuiilieinville, N. V. 
iStrentiir, 111. 

Tacoiiy, Pa. 

('nrona, L. I. 
l*itt«burfh. Pa. 
lifN'hcster, Pa. 
Walton, Pa. 

Toknio, Ohio 
'rolifln, < )hio • 
Pittsburgh. Pii. 
Franklin, Pa. 

Jersey City, N. .1. 
Baltimore, Mil. 
(%)rning, N. Y, 
Fairmont, W. Vii. 
ToUhIo, ()|iio 
Toledo. (Miio 


Coiiiineiits 

For the maniifariiiro of lieads siul bottles. 

The Boston A Sandwich (tlass ('»., Deiiiing Jiirves. mgr. 
Failed by ri^asoii of coiii|H*titiun from Fmnre and Belgium. 
This invention nearly extiiiguiBhi>d the oltl flint industry. 
Built at the O’Hara (jlass WnrkB.for use with producer gas 
For the manufacture of bottles. 

In 1884, gas was used for melting flint tfluss in the Riverside 
(i lam Works, Wellsbiirg, W. Va. 

.An ininnrtant step in the develoiunent of the automatic 
bottle machines. * 

Fox A Sous Window Class (’o. (the "riKl” leer). 


KeyMtone Cliim Co. 


The Vtiu'rieiiii Window (Slam Maeliiiie 
The l.ililiey Owens •'^lieet (Slass Xlaeliine. 

I'sell in eoniieetioii with aiitoiimtie machines. 

The intermittent pan leer lincl been in use for fifty jbeiir**. 
Pyrex glam 

For Uhc with aiitoiiiatie ninehiiies. 

The Wimtlake iiiarliine priKlueiiig bulbs for ineandesceiit 

I'glltS 


produce results in the glass factory; it is also probably 
true that the glass manufacturer has not understood 
what he might expect of the chemist and ha^s not had 
a sufficient comprehension of .science to utilize the serv¬ 
ices of the chemist to the best advantage. It is evident, 
therefore, that a fundamental consideration in putting 
this industry on a scientific basis is a more adequate 
training of chemists and chemical engineers in glass 
technology. The number of our universities which offar 
courses in the chemistry of glass is distressingly small 
and there remains to be established in any school an 
adequate course in glass technology in which the knowl¬ 
edge of the practical glassmaker is correlated with the 
known principles of chemistry and physics. The oppor¬ 
tunities offered in this held and the knowledge that 
men of scientific training will be required in the glass 
industries constitute the primary arguments for the 
establishment of such courses of training, and the 
assurance of co-operation on the part of the industrialist 
will be of material aid and is indeed necessary in the 
consummation of this desirable purpose. 

Such a course in glass technology should not only 
develop men for research and control work but should 
also offer to the practical man an opportunity to gain 
such a knowledge of scientific principles as will be of 
benefit to him in working in sympathetic accord with 
the scientific men in his factory. A mutual under¬ 
standing on the part of men associated togethc^r is an 
essential of success. 

In this principle is undoubtedly to be found the 
reason for instances of failure of the chemist in tin; 
glass industries. The chemist has not been trained 
to understand the point of view of the men makin:^ 
glass and the practical man has not understood the 
point of view of the chemist. In many industries in 
which the professionally trained man forms an essential 
part it has been found advantageous to give him in 
the factory an additional special training in the par¬ 
ticular business of that factory. The recognition by 
the glass manufacturer of the fundamentals of this 
situation will quickly react to his advantage. The work 
of the chemist, particularly if he is engaged in research, 
lies within a field which properly comes under the 
direct Jurisdiction of the chief executive of the organi¬ 
zation. It is notable that in those concerns which have 
made the best use of the chemist he has come into a 
position of high executive responsibility. One instance. 


of many, may be cited in which the chief of the 
chemical laboratories is one of the five principal officers 
who report dircsctly to the president of the company. 
This method of organization does not presuppose that 
the president is a man of scientific training, but it 
does assume that he has a sympathetic understanding 
of the relation of his business to the scientific prin¬ 
ciples involved. 

It is not to be expected that even a large number 
of chcmi.sts working independently and in isolation 
in the laboratories of a large number of glass factories 
will, in the highest sense, put the glass industry on a 
scientific basis. Science supposes organization and 
experience has demonstrated that united cffort.s are 
more productive than equally, intense but dispersed 
expenditure of energy. The success which has accom¬ 
panied the research laboratories establi.shed by asso¬ 
ciations of manufacturers in a united purpose for the 
common good may well be considered by the several 
glass indu.stries. The establishment in England of the 
Glass Research Association under the auspices of the 
Department of Scicnt»fic and Industrial Research is to 
be taken as indicating the beginning of concerted effort 
to apply scientific principles to the manufacture of 
glass, an attitude of co-operation which is commended 
to the attention of the glass industries in this country. 
Other industries have learned that properly conducted 
scientific laboratories yield substantial returns. 

The glass manufacturer may again read the words 
of an old-time hut progre.ssive glassmaker. “In an 
age of progrc.ss, whoever clings to the methods of the 
past will soon be iKfglected and forgotten.” 

Safety (ilass Eactory at Mount Vernon, N. Y. 

The Triplex Safety Corporation of New York is 
operating a factory at Mount Vernon, N. Y., for the 
manufacture of its products. In this plant ordinary 
window glass is carefully graded as to size and thick¬ 
ness and thoroughly cleaned and dried. Two plates are 
then put together with sheets of celluloid between and 
cemented with a cement having the same opticil prop¬ 
erties as the glass. 

Glass treated in this manner can he shattered by 
hard blows, bufwill not splinter. A sample made up of 
three such thicknesses of glass was not penetrated by a 
bullet discharged from a 0.45 caliber automatic. 














466 


CHEMICAL AND METALLURGICAL ENGINEERING 


VoL 28 , No. 10 



Recent Developments in the Hardwood Distillation 
Industry and Suggestions for the Future 


Work on the IncreaHc and Variation of Yields of the Pyroligneous Products: Acetate of Lime, Methanol 
and Charcoal—Cord Sticks Cut Into 5-In. Blocks—Control of Retorting 
Temperatures—Central Research Organization 

ByL. F. HAWLEY^ 


I N A brief article' published in lOlJl the writer called 
attention to many technical operations in the process 
of wood distillation in which elliciency studies would 
be of great value. Since that time there has been con¬ 
siderable progress both in research work and in the 
commercial application of the fundamental facts dis¬ 
covered. 

Work on the variation in yields of products from 
different species of wood has continued," and new plants 
have l>cen built in sections of the country where the 
industry had not previously existed. More attention 
is also being paid to the use of mill wastes such as slab- 
wood l)y distillation plants near which such wastes are 
availa])le. 

On the effect of moisture content of the wood on the 
yields obtained during distillation some experimental 
figures have been publislied by Palmer and Cloukcy.' So 
far as we know these results have not been applied to 
any great extent in practice, but another development in 
conivection with the moisture content of w'ood has been 
made by commercial plants. Formerly the drying of dis- 

1*3hitok'8 Notb. -In to rllmlnale the uso of the 

torniM wood nU-oliol oiid niftliyl nlrohol. the C?ommlttoo on Occiipa- 
tlonnl DlMousf.M t»f llie Anu-rii-nn (Mioinlf-nl Sofdoly has au6S(*stcd 
that these b»* rrplaftMl by inothanol or methyl iiydroxldo. Since 
inrthanol has IxM'n adopted by .some of the leading produoera. it 
will be used In lhi*so pnf;e.s in pliiee of wood or methyl alcohol. 

•In Clvirs*', SiM-tlon of Derived Products. U. S. Forest Products 
T<»(boratory, Madison. Wl.s. 

V. Jnd. JSfiff. Chtm., vol. 5 (191.1). 

»IJ. S. Dept, of .ABr. Hull. 508. 

V. Ind. Eng. Chrm., vol. 10, p. 262 (1918). 


tillation wood was entirely by natural methods consist¬ 
ing of one year to eighteen months air drying. At two 
large plants artificial drying of the wood in three days 
has taken the place of this long period of air drying with 
resulting reduction in cost of piling wood in the yard 
and in interest charges on wood in storage. 

^ORD Sticks Cut Into 5-in. Blocks 

Artificial drying has also led to another change in 
methods, on account of the fact that rapid drying is 
better obtained with, small blocks of wood than with the 
ordinary 4-ft. stick. For the drying process, therefore, 
the wood has been cut into blocks about 5 in. long, and 
from this point onward the wood does not need to be 
handled, but is carried through the process entirely on 
the cars in which it is distilled. Although there is some 
extra cost in preparing these blocks and a small propor¬ 
tion of the wood is lost in the form of sawdusU these 
are more than counteracted by the lower cost of handling 
and the other economies mentioned above. 

Control of Retorting Temperatures 

A few years ago R. C. Palmer, then connected with 
the Forest Products Laboratory, called attention to the 
possibility of influencing the yields of valuable products 
by more careful control of the temperature of distilla¬ 
tion. It had previously been known that by a very slow 
distillation the yields of a cord of wood could be 
increased, but Palmer showed a method by whidi the 
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yields could be increased without increasinsr the total 
len^h of time required for distilling a charge of wood. 
This was accomplished by very rapid heating at the 
beginning of the run with constant watching of the 
temperature and distillate so that the heat might be 
cut down just in time to prevent the distillation from 
‘‘running away." This method of temperature control 
has been commonly adopted by the larger wood distilla¬ 
tion plants and has been of great benefit to the industry. 

PRODuerrs From Wood Tar 

There has recently been some development‘ in the 
preparation of marketable products from hardwood tar, 
but only a few plants are now making a complete utiliza¬ 
tion of this profluct by the preparation from it of 
marketable products. The developments along this line 
have been so favorable, however, that it is very likely 
that the utilization of hardwood tar will increase rapidly 
in the near future. The usual method of recovery of 
acetic acid and light oils from tar by distilling with 
steam in the wooden tar still has been studied* with the 
result that the most eflicient conditions for the opera¬ 
tion have been determined. 

The products carried off in the non-condensable gas 
are still being lost at the same rate that they were 
several years ago. A few crude attempts have been 
made to recover a part of these products, but the subject 
has not been pro]>erly studied and the installations have 
not been very efficient or profitable. 


and acetone that the hardwood distillation industry could 
not supply the required production, although previous 
to the war practically all acetic acid made for industrial 
purposes w'as obtained from wood as the original raw 
material. Several new processes for the manufacture of 
acetone and acetic acid were developed, and some of 
them were put into commercial operation. Two of these 
new processes are even now in operation, apparently in 
successful competition with similar products made from 
wood. This moans that the monopoly of the hardwood 
distillation industry in acetone and acetic acid is broken 
and that its strength will now lie in its monopoly in 
methanol. 

Up to the present time no promising method for the 
synthetic manufacture of methanol has been developed, 
but five years ago we could have said that no promis¬ 
ing method for the synthetic manufacture of acetic 
acid had been developed. If the demand is great 
enough and if the price is high enough, there will be a 
great incentive for development work on a .synthetic 
methanol or formaldehyde. If some process is devel¬ 
oped which can compete with methanol from wood 
the hardwood distillation industry will be in a very 
precarious condition. It seems desirable, therefore, that 
the industry make olforts to remove this incentive by i 
greater product io)i and lower price for methanol and 
that it build itself up to the very highest efficiency 
in order to meet competition of this kind when it does 
arrive. 


The Acetate, Methanol and Charcoal Trio 

It is seen that the hardwood distillation industry has 
made considerable technical progress in the last seven 
years, but there are still many technical details which 
require further study and many other points that 
require careful attention if the industry is to continue 
its present importance. The hardwood distillation 
industry is peculiar in that it produces three marketable 
products which have been of about equal importance to 
the industry. At one time acetate of lime may seem 
to be the most valuable and important product, and then 
methanol takes first place. The third product, char¬ 
coal, varies somewhat in demand, but in any case it 
makes a good third in the line. Persons frequently ask 
what is the cost of production of methanol or of 
acetate of lime, without thinking that it is an impos¬ 
sibility to figure the cost of production of one of these 
products in a practical commercial way without including 
the other products. It w'ould be unreasonable to charge 
the entire cost of production to either product alone, 
and at the same time it is difficult to apportion the 
proper costs of the three materials. If for any reason 
there is a drop in the price of one of the three products 
and if this drop in price brings the total cost of produc¬ 
tion above the price of the products, it is necessary that 
some other of the three products increase in price suffi¬ 
ciently to make up the difference. This is probably the 
explanation of the rapid increase in price of methanol 
shortly after the Government restrictions were re¬ 
moved from this jiroduct and acetate of lime. The 
demand for acetate of lime had fallen off, and there 
were large stocks on hand. When the price of this 
product decreased for these reasons, the price of meth¬ 
anol had to advance in order to keep the value of the 
three products above the cost of production. 

During the war there was such a demand for acetate 


_ . 1918, p. 

Na 11. June 1, 1919, p. 686. 

V. /nd. Bng, Chem„ vol. 12. p. 884 (1920) 
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Central Uesearch Organization 

There are several points in which the industry can 
build up its general ellicieiicy in order to meet this situa¬ 
tion. One general method which has been used with 
very good results in other industries is the development 



ll.\IM»\VOUI> J)ISTII.L.\rin\ n.ANT 

of a central technical control or a central research 
organization. Any new method develop^*! by one of the 
units of the industry should be made known to the 
others, and the details of costs and profits should he 
made available .so that the other plants can determine 
whether the new development is desirable under their 
conditions of operation. 

In connection with such a system a few technical men 
should be in the employment of the industry as a whole, 
in order to study these new developments and report on 
the results obtained. This is the simplest method of 
obtaining and applying new developments, but it is of 
course very slow in comparison with the operation of a 
central research organization, in which new ideas would 
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be actively aoughl for and inveatiRated. In the end the 
more extensive research orgranization is really the most 
epicient, because it prevents the units of the orgfaniza- 
tion from duplicating new work and it assures more 
careful and complete research work on new problems. 

There is also a very f^ood field alonf^ the line of general 
efficiency in the operation of the plant. Such simple 
things as pipe fitting, control of the temperature of the 
condenser water, and ’ proper methods of firing the 
retorts and boilers may make a very large difference in 
the cost of production. 

Higher Yields to Be Sought 

It is also possible that the time has come when the 
attention of the industry should be directed toward 
increasing the production from a unit quantity of wood 
rather than increasing the capacity of a plant of unit 
cost. The coat of wood and the cost of labor are both 
very high at the present time and will probably continue 
much higher relatively than they have been previously. 
On this account any labor-saving device or any method 
by which more products can be obtained from a cord of 
wood should be very seriously considered. It is pos¬ 
sible that a complete change in the d«.sign of the 
retorts and in the general method of handling the wood 
would give greatly increased efficiency under the new 
conditions of increased cost of wood and labor, although 
this change might have been entirely impractical under 
the old conditions. The practicability of preparing 
artifically dried blocks about 5 in. in length may 
encourage the introduction of an idea which has been 
several times suggested but never put into practice. 
This is the idea of a vertical continuous retort in which 
the temperature increases as the wood descends. Such 
retorts should be very economical of fuel, since the flue 
gases from the lower chamber of the retort could be 
used for heating the higher and cooler portions. As 
the operation would be continuous, the control of the 
temperature could be made very simple and each part 
of the retort could be kept at a nearly constant 
temperature. 

Methods for the destructive distillation of sawdust 
would also be of value, though they would not be likely 
to have a very great influence on the industry, since the 
localities where large amounts of hardwood sawdust 
would be available are not very numerous. Unless larger 
sized pieces of wood, such as slabs and edgings and 
possibly some tops and limbs, were ground up for use 
in the process, it would be difficult to obtain enough 
small-sized material to run a commercial plant. 

Control of Product Yields 

Some experimental wr)rk started at the Forest 
Products Laboratory a few years ago and now in prog¬ 
ress again after a few years interval has indicated the 
possibility of changing the yields of various products 
by the additiem of certain chemicals to the wood previous 
to distillation. It has been shown" that the presence of 
a small amount of phosphoric acid prevents the forma¬ 
tion of any tar; and it would, therefore, be possible to 
start the refining of the pyroligneous acid without a pre¬ 
liminary distillation in order to remove the tar. This 
would result in considerable economy of fuel. 

Some recent experiments along this line have 
indicated that -a small proportion of certain chemicals 
tends to increase the yield of methanol very considerably 
but with a small decrease in the yield of acid. At the 
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present time, when there is a great de.nand for methanol 
and only a slight demand for acetic acid, a process of 
this kind might be very desirable. It is not impossible 
that further work along these linei might develop 
methods by which the relative yields of the different 
products would be controlled according to the markets, 
so that when methanol, for instance, was in great demand 
the yields of this product could be increased, possibly 
at the expense of some other product. At the present 
time there are no indications of a chemical or catalyzer 
which could be used to increase the yield of acid pos¬ 
sibly at the expense of the methanol. 

There is a great deal of w’ork to do in research and 
in plant control and organization, in order to keep the 
wood-distillation industry generally efficient and pro¬ 
gressive and make it able to meet the competition which 
has already arisen in regard to one of its products. 
Although this industry has made great technical 
advances in the last few years» it cannot rely on past 
records but must continue to advance at even increasing 
speed. 


Tannins and Dyewood Extracts 

H. O. Chute in a paper read at the Montreal meet¬ 
ing of the American Institute of Chemical Engineers on 
the Progress in Dendrochemistry stated that: 

The discovery of the use of wood extracts for tanning 
and dyeing is prehistoric. Many of the most savage and 
primitive tribes have knowledge of their use. 

In late years the United States has produced about 200,- 
000,000 lb. tanning extract annually and has imported— 
mainly from South America as quebracho extract—about 
as much. Much bark, as hemlock and oak, is also used for 
the production of leather. 

Someone has said that anyone who can make a pot of tea 
can make a wood extract. In an earlier day this was per¬ 
haps .so, but modern methods have been introduced into this 
industry. 

The most approved practice in the United States is to 
grind the woods or barks, etc., and extract in a diffusion 
battery under pressure. This necessitates the use of cop¬ 
per to give the strength and resistance to the acids which 
are present. Probably the most popular extractor or dif¬ 
fusion cell is about 5 ft. diameter and 12 ft. long, .slightly 
enlarged toward the bottom so as to allow of quick dis¬ 
charge of the exhausted chips. The bottom is hinged and 
is the diameter of the cell and, on opening, the charge 
drops out to a conveyor which takes the chips to the boilers 
for fuel, l^iese usually furnish all the steam necessary 
to the works. Kach wood requires a different temperature 
and pressure and treatment to get the best extract. Some 
woods, such as quebracho, arc best extracted by adding 
some SOj to the liquor te dissolve the more refractory tans 
Some extracts, like logwood, are oxidized, the oxidized 
logwood cxtriict being called “hematine,” and this is used 
for leather dyeing and where oxidation after applying can¬ 
not be used. On the other hand, the unoxidized logwood is 
preferred where bichromate mordants are allowable. 

All the different woods and tannins differ in containing 
various other constituents. Some contain glucose, which, 
by fermenting, produces an acid liquor which is desirable 
at certain stages of the process and for certain leathers. 
Others contain much coloring matter and give colored lea¬ 
thers which are desirable or not according to their purpose. 
Those extracts which will not ferment, such as chestnut 
and quebracho, are used in connection with such ferment¬ 
able extracts as hemlock, etc., or are used in the later 
stages of tanning. 

The woods most commonly used in America for tannin 
extracts are hemlock and chestnut. 

What seems to be a purely American invention is the 
production of a tannin from the chipped wood and a soda 
pulp from the extracted residue, thus utilizing both the 
fiber and tannin in the wood. 
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Putting the Paint and Varnish Industry on a Scientific Basis 


During the Last Twenty-live Years Empiricism Has Been Rapidly Replaced by Scientific Control in the 
Paint Industry, Due Mainly to the Initiative of American Chemists — Research in 
Varnish Industry Has Dealt Chiefly With Raw Materials ^ 

By MAXIMILIAN TOCH* 


T he manufacture of paints is purely scientiflc, 
and although pigments have been made for many 
centuries no scientific control was observed until 
about twenty-five years ago. 

The manufacture of varnish is partly empirical and 
partly scientific, but within the last fifteen years the 
manufacture of varnish has emerged from the rule-of- 
thumb to the semi-scientific state. 

No scientific work of any consequence was done in 
Europe on paints and varnishes until American investi¬ 
gators had already established that industry on a sound 
basis, and as recently as 1906 it was evident that there 
were only four or five concerns in the United States 
which manufactured paints and varnishes that had 
chemists in their employ. 

I do not include in these half a dozen concerns that 
employed analytical chemists to test the purity of the 
materials which they bought, but it was well known 
at that time that there were only a few of us who knew 
how to analyze mixed paint or had even a working 
knowledge of the composition of an oil so well known 
as linseed oil. 

Prior to 1906 the most impossible and worthless 
mixtures paraded under the name of paint and it must 
be said to the credit of the State of North Dakota that 
Prof. Ladd was authorized to make an analysis of 
the various paints and pigments which were for sale, in 
order to protect firms from buying adulterated and use¬ 
less materials in that state. There were many innocent 
errors made in the promulgation of the law in question, 
but the results worked out admirably, and today almost 
every paint and varnish manufacturer of the United 
States either employs a chemist directly or seeks scien¬ 
tific assistance indirectly. 

Scientific Status op Industry in 1906 

There was at that time no literature on the subject, 
and I had been collecting the results of my own work 
since 1900, with a view to publishing a book which I 
intended to call “The Chemistry and Technology of 
Mixed Paint”; so when the State of North Dakota 
passed a law which broadly amounted to labeling all 
paints excepting those of certain composition, all paint 
manufacturers of the United States attempted to de¬ 
fend it; and the peculiar condition became apparent 
that men like A. H. Hooker, of Heath & Milligan; 
G. W. Thompson, of the National Lead Co.; Prof. 
Sabin, of Edward Smith & Co.; Dr. C. B. Dudley, of 
the Pennsylvania R. R., and I were the only chemists 
in the United States who had at that time any knowl¬ 
edge of the chemistry of paints. There were, perhaps, 
three or .four more, like Parker Mcllhenny, C. W. 
McKenna and others who did private work, but when 
it came to testifying on the witness stand as to an 
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exact knowledge of the composition of paints, the value 
of su%h materials and an expert knowledge of the manu¬ 
facture of the finished product, I was the only man, 
at that time, in the United States who qualified as a 
chemist and a manufacturer. 

This was less than fifteen years ago, but since that 
time hundreds of able men have been en.^aged in work 
on this subject; and today lectures are delivered at our 
various institutions of learning, both here and abroad, 
so that what was empirical and regarded as exceedingly 
valuable, from the standpoint of secret process, is today 
common knowledge published for the information of all. 

Change in Attitude Toward Certain Products 

During that famous trial, lithopone, regarded as a 
useless and cheap pigment, was brought to the attention 
of the paint industry, and its manufacture rose until 
today it is third in the list of white pigments, corroded 
lead and zinc oxide still taking the lead. 

Chiiiawood oil, which only a very few knew how to 
manipulate, was given its proper place as a paint and 
varnish material, and today it is for certain purposes 
far more valuable than linseed oil. 

Chemical and physical tests have been devised for the 
identification of pure turpentine, and that solvent was 
shown to be only a solvent and no better in the manu¬ 
facture of paint than several of the petroleum solvents 
which evaporate completely. 

I remember a very interesting experience I had more 
than twenty-five years ago on my first trip South to the 
iiirpontine stills, when I saw that it was the custom to 
add a barrel of kerosene or benzine to nine or ten 
barrels of the sap of the pine tree to “start the dis¬ 
tillation properly,” as some of these turpentine distillers 
put it, with the result that when I arrived back home 
and tested turpentine for specific gravity and polymer¬ 
ization by means of sulphuric acid, I came very nearly 
establishing wrong data because of this custom among 
the turpentine distillers. 

It is very difficult for me to write a short history of 
the scientific development of the paint and varnish 
industry without repeating myself, because I have so 
often told of my experiences, both orally and in writ¬ 
ing, but it does no harm to repeat one or two of my 
experiences for the benefit of those who wish to profit 
thereby. 

Rijle-of-Thumb Methods Unprofitable 

Once a well-known color manufacturer who, although 
a competitor, was a very warm friend confided to me 
that in the manufacture of chrome yellow he could 
never make any money; and he asked me to investigate 
and find out whether there were any leaks in his factory 
that his color-maker could not discover. I found, on 
going through his plant, that he had no chemist and 
that his color-maker was an ignorant man. practical to 
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the last degree, but unscientific in every respect, and 
that he had a little note-book of formulas, one of 
which read as follows: 

“To one pail of nitric acid add 50 lb. of litharge; 
then pour this in a barrel and fill it with water. Then 
take 100 lb. of bichromate of potash, and mix them, and 
you get pure medium chrome yellow.” 

On investigating^ further I found other formulas in 
which my friend used sugar of lead; that the color- 
maker dissolved a certain number of buckets of this 
material and added it to a certain number of buckets of 
bichromate of potash, with the result that the wash 
water showed a very large excess lead acetate lyhich 
went into the sewer, and it was very easy to indicate 
where the loss took place; and after correcting these 
glaring errors I had the satisfaction of installing a 
chemist in the plant, and from that time on the color 
works in question became profitable. 

Little Change in Varnish Technology 

The manufacture of varnish was described four 
hundred years or more ago by an Italian named 
Cennini, and to this day the manipulation, the kettles 
and the tools used have scarcely changed, with the one 
possible exception that we know more concerning the 
raw materials which we use; we have been able to 
utilize products which were formerly regarded as 
adulterants; and every oil and resin used in the 
paint or varnish industry whose constants are indi¬ 
cators of its eventual physical characteristics we arc 
familiar with. 

The advent of chinawood oil has brought about a 
change, and I am unafraid to admit that, while 1 de< 
spised and discouraged the use of it in my own factory, 
I am now a firm believer in it until something better 
can be discovered. 

Let us remember that fifteen years ago chinawood 
oil was condemned because its physical characteristics 
were compared with linseed oil, which shows us that it 
is a mistake to take a new material and judge it by an 
older one. Raw linseed oil, as everyone knows, dries 
with the aid of a drier, and when suitably mixed with 
the proper pigments forma a film which lasts anywhere 
from three to eight years, even under extreme exposure. 

Raw chinawood oil, on the other hand, no matter 
what it is mixed with, dries with an opaque^ brittle, 
crystalline film, which is neither flesh nor fowl. It 
polymerizes or solidifies when heated for twenty min¬ 
utes to 420 deg. F. f216 deg. C.). It is difficult to manip¬ 
ulate and in unskilled hands it is a failure. But when 
4 lb. of chinawood oil is heated with 1 lb. of rosin that 
has been partly or wholly converted into a resinate 
of lead or similar compound, the heat can be carried up 
to 600 deg. F. (315 deg. C.) without danger of the poly¬ 
merization of the oil, and a varnish is obtained which, 
while fairly high in acid number, possesses more re¬ 
markable qualities than the best kauri linseed oil var¬ 
nish ever made. This sounds strange, but it is true. 

Of course, to those skilled in the art it is known that 
this resultant fusion of 5 lb. just mentioned must be 
diluted with equal quantities of turpentine or turpentine 
substitute, and the film so produced will not turn white 
after it has been permitted to dry thoroughly, even 
though the teat sample is placed in water for weeks. 
When I made my first experiments along these lines 1 
did not use the material as a varnish, but I used it as a 
paint oil. Of course, lead and zinc could not be used as 
bases, because chemical union would take place; and the 


compound, which I called a tungo resinate of lead or 
zinc, was formed, which was a viscous, ropy, gelatinous 
material, physically unfit for making paint ready for 
use. But, if the proper pigments were selected, such as 
graphite^ lithopone, red oxide and blanc fixe, a paint 
could be made which remained in suspension for a long 
time. 

As many know, I do not rely upon laboratory experi¬ 
ments for the finding of my conclusions; but in 1916 
and 1916 I made seyeral hundred gallons of various col¬ 
ored paints, omitting linseed oil entirely as a vehicle^ 
and substituting for it a varnish made from rosin and 
chinawood oil, and these paints I applied to wooden 
structures on the Atlantic coast which were from 100 to 
500 yd. distant from low tide and subject, therefore, to 
the heavy sea fogs of that locality. In comparison with 
these tests there were a number of smaller buildings 
painted with various mixtures of lead and zinc and lin¬ 
seed oil, and the conclusions arrived at were that the 
gloss and hardness of the resulting film, after three 
years, was as good for the rosin : chinawood oil mixture 
as for the linseed oil paint, with this exception—^that 
the rosin : chinawood oil paint left a better surface for 
repainting. 

Preservation of Engineering Materials 

Much work has been done on the preservation of 
engineering materials by means of paint; and whereas 
we formerly thought that all paints protected, we now 
know that some pigments produce corrosion and others 
retard it to a remarkable extent. 

Paints have many uses, both decorative and protec¬ 
tive, which frequently give them a value that is in¬ 
estimable, such as, for instance, the modern fiat wall 
paints for the interior of buildings, which can be 
washed and which are far more economical than the 
dust-collecting wall papers and hangings formerly used. 

Paints for Concrete Surfaces 

It has been said that this is the concrete age, where 
Portland cement is taking the place of flammable and 
other perishable building materials; and it is only 
within the -last seventeen or eighteen years that 
methods have been devised for the coating of concrete 
for exterior and interior with paint materials, and these 
methods haye been worked out purely on a scientific 
basis. Paints are usually made of a saponifiable base, 
and concrete is basic in its nature; therefore, the aver¬ 
age oil paint is readily destroyed, and that accounted 
for the well-known dictum that concrete cannot be 
painted. But this has been completely overcome 
through scientific investigation, so that concrete struc¬ 
tures of all kinds may be preserved against the acid 
fumes with which they may come in contact and the 
aqueous and other disintegrating influences which may 
tend to abrade them. 

It is not my intention to indicate that all paint 
manufacture has been placed upon a scientific basis, but 
the enormous strides many have made in the last fifteen 
years and the many scientific investigations that have 
been made indicate that this industry will eventually 
be one in which empiricism will be entirely eliminated, 
and the credit for most of the investigation that has 
taken place must go entirely to America, for Germany, 
with all her much-heralded chemical knowledge, did 
very little if anything toward the scientific investigation 
or improvement in the manufacture of paint and 
varnish. 
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Alloys of the Past and Present 


A Review of the Recent Developments in the Production of Pure Metals, Ferro-Alloys, Bronzes and 
Brasses and of the Increasing Uses for the Less Common Metals and Their Alloys— 
Research Suggestions for the Production of Special Alloys , 


By COLIN G. FINK* 


C ENTURIES ago pure metals as derived from their 
minerals were practically unknown. There arc a 
few noteworthy exceptions, such as the pillar of 
pure iron at Delhi, now over 1,600 years old. But 
in general the metallurgical processes of the past were 
so crude that it was not possible to produce, say. pure 
copper or pure nickel or pure zinc, nor to cast alloys of 
constant composition. The copper of the Greeks and of 
the Romans never even approached the “International 
Annealed Copper Standards" of today. 

Within our present era—in particular within the 
latter part of the nineteenth century—metallurgical 
investigations were carried out here and abroad with 
a view of producing metals of “absolute” purity. It 
was found that the elimination of the last traces of 
impurities in copper brought about a very decided 
increase in the electrical conductivity of the metal. 
Traces of certain foreign metals in gold when removed 
resulted in a very malleable and ductile metal. 

It was a natural inference that in general metals 
of 100 per cent purity were the most desirable. Metal¬ 
lurgical processes were being rapidly developed and 
improved upon. El^tromctallurgy became of ever- 
increasing importance. Metals could be produced of a 
purity never before attainable. 

However, it wasn't very long before we found that 
“100 per cent purity” was not always desirable. For 
example, in the case of silver a product was obtained 
by electrolytic refining methods which was extremely 
pure, purer than “Sterling” and exceptionally soft and 
malleable; but for actual service this “100 per cent 
pure” silver showed very poor wearing qualities and 
accordingly had to be “doped” with copper and other 
impurities to bring it back to “Sterling” grade. 

Pure nickel could not be rolled into sheets and drawn 
into wire without excessive breakage. It was necessary 
to add a small percentage of manganese to render nickel 
workable. Iron containing small percentages of copper* 
or larger percentages of silicon or chromium corroded 
less pure iron. Aluminum containing a little man¬ 
ganese was in general preferable to pure aluminum. 
Tungsten with i to 1 per cent thorium makes a better 
filament than 100 per cent pure tungsten. Specifications 
today not only point out the impurities the metal or 
alloy must not contain but include various foreign 
elements with limiting percentages that must be present 
in the product to be acceptable. 

Ferro-Alloys 


The advent of the electric furnace and the introduc¬ 
tion of commercial electrolytic cells with fused salt 
baths, more than any other factors, brought about a 
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sudden spurt in the development of our modern alloy 
and rare metal industries. The moat remarkable 
advances have been made within the last twenty to 
twenty-five years. The electric furnace and electrolytic 
aluminum have made po.ssible the production of ferro¬ 
alloys of a tenure and purity never before attained 
by the ordinary blast or hearth furnaces. It is very 
clearly demonstrated at the Chemical Exposition that 
a number of our capital industries, such as the machine 
industry, the electrical industry and the automobile 
industry, are largely if not wholly dependent upon 
electrolytic and electrothermic products and proces.ses. 
C'hief among these products are the ferro-alloys— 
ferromanganese with 78 to 82 per cent Mn, a valuable 
deoxidizing and recarburizing agent; fcrrosilicon, up 
t<i 90 per cent Si, more effective than ferromanganese 
for eliminating gase.s in steel and other alloys and for 
the manufacture of silicon iron used in electrical appa¬ 
ratus; ferrovanadium with 30 to 40 per cent V, an 
indispensable addition to steels for the automotive 
industries where high tensile strength and resistance to 
constant vibrations are demanded; ferrochrome with 
30 to 60 per cent Cr, for chrome-nickel and chrome- 
vanadium steels, armor plate, stainless steel, tool steels, 
etc. (according to C. B. Gibson, over .50 per cent of 
the chrome-vanadium steels are absorbed by the manu¬ 
facturers of automobiles) ; ferrotungsten with 70 to SO* 
per cent W, for high-speed steels and magnet steels; 
ferrotitanium with 16 to 26 per cent Ti, a moat valu¬ 
able scavenger in the making of steel for rails and 
high-grade castings; ferro-uranium. for tool steels; and 
ferromolybdenum, one of the latest alloys to come into 
popularity, for crankshafts, gears, springs, etc. 

Alloys for Tools 

Rapid strides within recent years have been made in* 
the development of alloys for tools. Modern high-speed 
tools, with 400 to 700 per cent efficiency as com¬ 
pared with the old carbon steel tools, were of inestimable 
value during the war when the clement of time was a 
very important factor; and today, with labor and mate¬ 
rial prices soaring skyward, there are few that can- 
afford to u.se an ordinary carbon-steel tool. The intro¬ 
duction of vanadium into the original tungsten steels 
greatly improved their quality and endurance. 

Systematic investigations into the composition and 
nature of tool steels have lately been published by J. A. 
Mathews of Syracuse, K. Honda of Japan, R. C. 
McKenna of Pittsburgh, Dean J. O. Arnold and Fred 
Ibbotson of the University of Sheffield and others. A 
detailed discourse on tool steels by A. J. Langhammer 
of New York recently appeared in this jpumal.” He 
cites, as average composition of modern high-speed tool 

•Ciiail. A B£bt. Enq., voL 22, pp. 829, 889, 989, 969. 






472 


CHEMICAL AND METALLUBOICAL ENGINEEBINO 


Vol. 28, No. 10 


steel, tunsrsten 16 to 18 per cent, carbon 0.60 to 0.70 
per cent, vanadium 0.75 to 1.05 per cent, chromium 3 
to 4 per cent. 

The introduction of the chrome-molybdenum-cobalt 
steel Stellite* by Haynes, of automobile fame, has given 
rise to exhaustive tests, in particular in Canada and 
England. Arnold, in referring to this and similar 
steels, terms coj^alt a stabilizer of molybdenum. Stellite 
alloys have gained a wide use as lathe tools, but many 
of these contain tungsten in place of molybdenum. 
The high-speed steel industry is still in a development 
stage, and as regards the proper intelligent operation 
of these special tool alloys comparatively few, machine 
shops are fully conversant with the grinding, the best 
operating speed, the correct methods in heat treating, 
etc. Unfortunately there is a different heat treatment 
prescribed for each brand of tool steel. Aside from 
this it is usually difficult to get a machinist to reali'^^c 
that tool steels of today require different heat treatment 
from ordinary carbon steels. 

ArtD-PROOF Alloys 

Most important among the acid-proof alloys are the 
ferrosilicon alloys containing from 10 to 15 per cent 
Si. As every visitor to the Exposition will concede, 
these alloys have passed beyond the experimental stage. 
Large vats, mixers and boilers for corrosive liquids 
have been installed in industrial plants all over the 
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world. Furthermore the 13 per cent ferrosilicon alloy 
has been found superior to lead and to magnetite as 
an insoluble anode in electrolytes containing not only 
sulphuric acid but nitric as well. Next to ferrosilicons 
in industrial importance as non-corrosive alloys are 
the ferrochromes. They are chemical corrosion-proof 
but. not very electrolytic corrosion-proof. Exhaustive 
tests have been carried out at laboratories in Niagara 
Falls and in New York. A. W. Clement in his patent 
(U. S. 1,338,706) recommends an alloy of 60 per cent 
chromium, 40 per cent iron for acid-resisting pipes 


and valves. Nickel-chrome alloys are giving very satis¬ 
factory service not only as acid-resisting material— 
for example, for dipping baskets in plating and pickling 
operations—but also as a material resisting oxidation 
and destruction at high temperatures. Accordingly, 
annealing boxes made of nickel-chrome are far out¬ 
lasting the older ordinary iron boxes. 

The Brasses and Bronzes 

The brasses and bronzes are among the very oldest 
alloys in metallurgy, but it is only within the last 
generation that their composition and properties have 
been thoroughly investigated and stringent specifica¬ 
tions drawn up for. more than two dozen different grades 
and qualities, depending entirely upon the use to which 
the brass or bronze is to be put. The last two or 
three years have seen a complete conversion in the 
brass melting art from gas- or oil-fired furnaces to 
electric furnaces. The reduction of spelter losses is 
only one of the many advantages gained. A section of 
this year’s F]xposition will be devoted entirely to brass- 
melting electric furnaces. Types of the direct-resist¬ 
ance, the indirect-resistance and the arc type will be 
on display. Electric melting of brass costs about half 
that with the older combustion furnaces. 

The introduction of aluminum among the cheaper 
metals has given rise to innumerable investigations on 
aluminum alloys. Many of these alloy.s, on account of 
their light weight, have been found indispensable in 
airplane construction. One of these airplane alloys 
contains 3 per cent copper and 13 per cent zinc, the re¬ 
mainder being aluminum. As the copper content is in¬ 
creased the hardness of the alloy is increased. Duralumin 
contains approxirnately 94 per cent Al, 3.7 per cent Cu, 
0.6 per cent Mn, 0.25 per cent Zn, 0.43 per cent Mg. 
0.6 per cent Si, 0.5 per cent Fe. It has a tensile 
.strength of 38 kg. per sq.mm, and a Brinell hardness 
of 90.* An alloy which is an improvement on the 
well-known “Coney Island gold” alloy (90 to 91 Cu 
-{ 9 to 10 Al) has recently been patented by S. Shigeta 
(U. S. Pat. 1.319,537). It contains about 80 per cent 
copper, 10 per cent aluminum, 5 per cent molybdenum 
and 5 per cent tungsten. In color it resembles gold 
very closely and can be worked into thin sheets. The 
alloy corresponding to the formula Al^Mg, (about 46 
per cent Al) was carefully investigated by Waltenberg 
and floblentz of the Bureau of Standards," and they 
found that the polished surface possessed a very high 
reflectivity and was suitable as a mirror providing the 
surface can be protected from tarnish. 

Bearing Alloys 

According to W. K. Frank* a typical bronze bearing 
contains 9.5 per cent Pb, 10 per cent Sn, 79.7 per cent 
Cu and 0.8 per cent P. This bronze has a Brinell hard¬ 
ness of 60 and a compression of 0.26 on a 1-in. cube 
with a load of 100,000 lb. per sq.in. High lead alloys 
are plastic but wear rapidly and are difficult to produce 
uniformly. The best bearings have the greatest hard¬ 
ness compatible with the required plasticity. Of spe¬ 
cial interest are the Fraiy bearing alloys. One of 
these, for example, contains about 97 per cent lead 
and 3 per cent barium plus calcium. These alloys 
have given remarkably good service, are uniform in 
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quality and readily reproduced. As compared with 
ordinary lead, the alloys are hard and when struck 
with a hammer emit a clear metallic rinsr. The alloys 
are now manufactured on large scale at Keokuk, Iowa. 

Low-Temperaturk Coefficient Alloys 

Constantan, a copper-nickel alloy with a very low- 
temperature coefficient, has received renewed attention 
within the last few years and exhaustive treatises have 
been published by Hunter and Bacon, E. Bash, D. 
W. Gray and others. Gray found that the addition 
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of manganese increased the specific resistance and 
decreased the temperature coefficient. One of his best 
alloys has a specific resistance of 70 microhms oer 
c.c. and a temperature coefficient of practically zero. 
It is composed of approximately 65 parts of copper, 
parts of nickel and 10 parts of manganese. For thermo¬ 
couples Bash* recommends the following proportions of 
the elements in constantan: Copper 63.18 per cent, Ni 
45.71 per cent, Fe 0.26 per cent, Mn 0.61 per cent, C 
0.17 per cent. Si 0.09 per cent, and S 0.02 per cent. 

Increasing Uses for the Less Common Metals 

Of the less common metals zirconium has been one 
of the most popular lately and there have been at least 
half a dozen laboratories, both here and abroad, investi¬ 
gating the properties of the metal, its alloys and other 
compounds. The laboratory of the Bureau of Mines 
at Golden has been turning out some very pure metal. 
At Pittsburgh zirconium steels were tried out, bin 
details have not as yet been published. 

Thallium, manufactured in limited quantities at 
Denver, has found application as the **getter” thallou.s 
chloride in tungsten lamps. It is one of the very few 
metal chlorides whose lower or **oua’' state is more 
stable than the higher or '*ic" state. A very interesting 
recent application of thallium is in the *Thalofide Cell,” 

"Bull. Am. Inst. Min. Enff.. 1918, p. 2409. 


whose active principle is an oxysulphide of thallium. 
The cell is a new light reactive re.sistnnce of great 
sensitivity.’ The electrical resistance drops 50 per cent 
on exposure to }-ft. candle. The cell is more sensitive 
than the selenium cell, especially on exposure to very low 
light inten.sities. . 

Calcium is now manufactured on a commercial basis 
and has found a definite and valuable application in 
small rectifiers and similar electrical apparatus. The 
Frary lead-calcium alloy has been referred to above. 

'fhe Department of Mines of Canada has carried out 
exhaustive researches on the alloys of cobalt. Cobalt 
steels hsfve been made equal in many respects to the 
best tungsten steels. An interesting alloy which show.s 
a very high degree of ductility is composed of about 
20 parts of cobalt and 80 parts of nickel. Rods i in. in 
diameter can be rolled and drawn down to too in. in 
diameter without intermediate annealing." 

Suggestions for Research 

There are a number of metals whose alloys have been 
only partly investigated. Among these might be men- 
tioned tantalum, columbium, uranium and molybdenum, 
all of which are obtainable in fairly large quantities 
and are not, strictly speaking, rare metals such ae 
gallium and scandium. 

The tantalum filament appeared on the market In 
1905, but within a few years it was superseded by the 
more efficient tungsten filament. However, a world 
search for tantalum mineral deposits had been instituted 
by the Siemens & Halske Co. and a bountiful supply 
of the metal was assured. There are large deposits in 
Australia and the United States. 

Tantalum is a metal whose properties have been care¬ 
fully investigated, its manufacture at one time being 
carried out on a commercial basis, but today the metal 
is almost unknown and forgotten. Considering a few 
of the remarkable properties of tantalum, such as the 
high melting point (2,900 deg. C.) high ductility and 
tensile strength, insolubility in acids except hydro¬ 
fluoric, the metal certainly deserves further study and 
research. Tantalum alloys readily with nickel, cobalt, 
iron and other metals. 

Uranium, molybdenum and zirconium have been 
investigated so far mainly as addition metals to steel. 
There is every possibility that one or all of these metals 
will form a valuable constituent of iron-free alloys. 
An alloy of molybdenum cand cobalt has the .same coeffi¬ 
cient of expansion as glass, can be drawn into wire 
and makes a perfect seal in glass. 

Another field of alloy research is the production of 
alloys absolutely free from carbon, sulphur and phos- 
l>horus. The author’s investigations on ferronickel 
and on cobalt metal and its alloys have demonstrated 
rather strikingly that the properties of the metals and 
alloys undergo a decided change upon the complete 
elimination of the above three impurities. In the 
accompanying microphotographs Fig. 1 is a .sample of 
commercial cobalt melted in the pre.scnce of carbon, and 
Fig. 2 is the same sample after heat treatment in hydro¬ 
gen. After hydrogen treatment, cobalt, its alloys with 
nickel and similarly ferronickel are almost as soft as 
copper. The disappearance of the carbon i.s rc€*idily 
recognized in the microphotographs. 

R<*searrli I..Hboralory. 

"Kink. U. S. Pat. 1.342.993. Junt* 8. 1920. 
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Science and Industrial Alcohol 


Development of the Alcohol Industry Caused by Chemistry and Allied Sciences—^Production Involvini? 
Raw Materials, Synthesis and Fermentation—Recovery, Involving Distillation, Rectifica¬ 
tion and Purification—^Byproducts Obtained and Unsolved Problems 

By BURNKLL R. TUNISON 


T he industry of producing alcohol for manufactur¬ 
ing purposes is one of the older fields of activity 
with which science and particularly chemistry 
have been concerned. It has been considered by many 
that the process of alcohol production and recovery has 
reached a high degree of perfection. That being the 
case, it may be of assistance to some to note the develop¬ 
ment that has been made, the obstacles overcome and the 
problems which still remain unsolved. 

Alcohol as such has been known and used for a great 
many years and even centuries prior to the study of 
alcohol as such and its properties. Even as early as 500 
to 1000 B.C. the natives of India and China knew that by 
distilling certain mixtures a beverage could be obtained 
which exhibited marked properties as a stimulant. The 
Creek alchemists from the first to the fourth century 
A.D. learned the use of stills for simple distillation and 
the elements of condensation. About the twelfth or 
fifteenth century alcohol became recognized as a stimu¬ 
lant and curative agent in disease. Not until the nine¬ 
teenth century, however, was the industrial use of alco¬ 
hol developed. Up to that time very little progress in 
the art of distillation had been made, the apparatus was 
crude and the alcohol produced was very dilute, in addi¬ 
tion to containing other alcohols and fermentation im¬ 
purities which made it unsuitable for most industrial 
purposes. 

The progress made in the alcohol industry may be 
noted from two points of view—namely: (1) The pro¬ 
duction, involving the raw materials and the fermenta¬ 
tion or synthesis, and (2) the recovery, involving the 
distillation, rectification and purification. 

Raw Materials 

Probably the first materials used for the production 
of alcohol were the fruits and fruit juices which were 
universally used as beverages. more was learned 
about the constitution of alcohol and the type of com¬ 
pound from which it was being made, the grains came 
into use. During the eighteei^^h century the question 
"What is alcohol?" led to co»-iderable work being done 


to determine its actual composition and a study by the 
foremost scientists of the times to determine its process 
of formation and the nature of the compounds from 
which it was formed. Since the eighteenth century this 
constant application of scientific truths to this industry 
has made it safe to say that at the present day it is 
possible to utilize any material containing starch or 
sugar and many products of cellulose as a raw material 
for the production of alcohol. Thus the factors at the 
present time which determine the raw material which 
shall be utilized for alcohol manufacture are largely 
economic, the technical difficulties having been practi¬ 
cally solved. It is true that in the use of many materials 
there are possibilities of much improvement in the mat¬ 
ter of yields and efficiency of handling the process ma¬ 
terials, and these arc some of the many problems which 
are at present receiving the attention of experts. 

At the present time the most important raw material 
for the production of alcohol is cane or black strap 
molassds. It is one of the easiest of all the raw mate¬ 
rials' to handle, requiring only dilution and acidification 
before fermentation. Next to molasses in importance 
as a raw material are the grains, corn probably being 
used most extensively. The choice of a raw material 
for alcohol production is dependent largely upon eco¬ 
nomic conditions, consequently they differ in different 
countries, nearly every country using a different product 
as a raw material. For example, Germany is noted as 
a country where potatoes are grown for this purpose, 
France uses grain and sugar beets as well as beet 
molasses, the United States molasses and grain chiefly. 
The Philippine Islands use nipa palm, China uses large 
quantities of rice, England is beginning to use mawra 
flowers, mahua and similar plants. Yucatan uses sisal 
waste and India uses dates and date palms. 

Where we have so many possible sources of raw 
materials, those who are charged with the technical 
control of the alcohol plants of the world are very likely 
not to take into consideration enough of the factors or 
products which should be given attention. In most 
countries there are at least several raw materials which 
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should be considered. This is especially true of those 
plants which thrive in tropical climates. As a general 
rule these plants grow very rapidly and thickly over 
large areas and the cost is merely that of cutting and 
transportation to the point of utilization. For example, 
the nipa palm {Nypa fructicans) is used in the Philip¬ 
pines. Coinmerce Reports (July 12, 1920. page 212) 
states that alcohol can "he made from this material for 
approximately 20c. per gal. There is a sufficient quan¬ 
tity available to produce approximately 50,000,000 gal. 
of alcohol per year. The present production of alcohol 
from this source amounts to only 2,500,000 gal. per year. 

In most tropical countries the cassava and arrowroot 
grow very luxuriously and are excellent raw materials.' 
They compare very favorably with potatoes as to starch 
content, containing approximately 25 per cent starch and 



MOLASSES STORAGE -SEVEN TANKS—2,000,000 TO 3,000,000 
GAL. EACH 


from 4 to 6 per cent of fermentable sugars. Cassava 
tubers are about 8 to 10 lb. in weight. An acre of 
ground producing average cassava, it is stated (Press 
Bulletin 63, Bureau of Science, Manila, 1917), will yield 
approximately ten tons of tubers giving about 5,000 lb. 
of extractable starch, which is more than double the 
yield of the same area growing an average crop of 
potatoes. 

An endless number of examples of raw materials 
might be given, but the above are typical. More 
thought should be given to the matter of raw materials 
for fermentation by all those engaged in the manufac¬ 
ture of industrial alcohol. 

Two other sources of raw material for the production 
of industrial alcohol should be mentioned, as they will 
very probably be developed to some extent in this coun¬ 
try, These are waste sulphite liquor and wood waste. 
The former material is available in only relatively small 
quantities, but in that it does contain fermentable mat¬ 
ter and is a waste product it will probably be utilized to 
greater extent than at present. Wood and wood waste 
have been experimented with for many years, but nor¬ 
mal conditions-have not become such as to make pos¬ 
sible the production of alcohol from this source on an 
extensive scale at a price which can compete vrith alco¬ 
hol produced from the other sources. 

Synthesis of Alcohol 

The first chemical synthesis of alcohol is usually 
attributed to Berthelot. In 1854 he obtained it by 
absorbing olefiant gas in sulphuric acid, diluting the 
product and distilling it. It is also claimed that Hennell 
(Simmond’s “Alcohol,” p, 10, 1919) in 1827 succeeded 
in identifying ethyl sulphuric acid in a quantity of sul¬ 


phuric acid into which Faraday had passed olefiant gas. 
Hennell in 1828 is supposed to have distilled this ethyl 
sulphuric acid with water and a little sulphuric acid and 
obtained sulphuric acid and alcohol. 

Because of the relative cheapness of the raw mate¬ 
rials for fermentation and the ease of making them very 
little attention has been paid to the various methods of 
producing alcohol synthetically. In recent years, how¬ 
ever, where unusual conditions exist aibohol has been 
produced .synthetically on a commercial scale. In locali¬ 
ties where raw materials for fermentation are not abun¬ 
dant or where cheap power is available, such as arc 
the conditions in Norway or Switzerland, alcohol is 
produced*synthetically from acetylene. Calcium carbide 
is produced in the electric furnaces and acetylene from 
the carbide by the action of water. Two methods are 
used in the production of alcohol from acetylene: 

1. Acetylene is hydrogenated by catalytic means and 
ethylene is produced. The ethylene is dissolved in sul¬ 
phuric acid, and alcohol and sulphuric acid are formed 
upon saponification. 

2. Acetaldehyde is produced catalyiicnlly from the 
acetylene. The acetaldehyde is oxidized to acetic acid 
or reduced to alcohol by means of catalyzers. Consul 
W. O. Kent of Berne, Switzerland, has de.scribed (1917 
Commerce Reports 102, p. 426) an equipment for the 
production of 7,500 to 10,000 tons of alcohol per annum 
by the above means. 

One of the newer developments for the production of 
indu.strial alcohol is its production from the waste gases 
from coal carbonization plants. The gases given off 
during the coking of coal contain appreciable quantities 
of ethylene. This ethylene may be separated, purified 
and dissolved in sulphuric acid and ethyl sulphuric acid 
formed. This may be readily converted by saponifica¬ 
tion to alcohol and sulphuric acid. Exten.sive experi¬ 
ments have been carried on in England with the result 
that it is claimed by H. F. Grady (1919 Commerce Re- 
ports 219, p. 1,460, al.MO 1920, 21, p. 506), who de¬ 
scribes the operation of a plant at the S^kinningrove 
Iron & Steel Works, that 1.6 gal. of 95 per cent alcohol 
can be obtained from the gases produced by each ton of 
coal carbonized. The report of the British Inter-De¬ 
partmental Committee on the production and utilization 
of “power alcohol" states that sufficient ethylene can be 
obtained from the gas works and coke-oven gases of 
Great Britain to yield annually up to 150.000,000 gal. 90 
per cent alcohol. P^xperimental work along this line is 
being done in the United States and our own produc¬ 
tion may .soon be supplemented in this manner. 

Fermentation 

Although the production of alcohol from fruits and 
grains has been known since the beginning of the Chris¬ 
tian era, it was not until the seventeenth century that 
any attempt was made to study the mechanism of its 
formation. In 1659 WiHis stated that a ferment was 
a body in a state of decomposition, its particles being 
in con.stant motion. This motion could be imparted to 
other bodies capable of fermentation. In 1689 the Gcr- 
man physician and chemist Becker thought that fermen¬ 
tation was a process similar to combustion because of 
the similarity of the waste gases evolved. He also 
stated that only the different varieties of sugars were 
capable of alcoholic fermentation. 

Liebig held that sugar was mechanially decomposed 
as a result of molecular motion, and that the yeasts 
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themselves were a product of fho reaction and not its 
cause. Another theory explaining; alcohol formation was 
that su^ar was taken in as a food by the yeast, and alco¬ 
hol and carbon dioxide were given off. 

Berzelius regarded fermentation as a catalytic 
process. 

Although* little by little, knowledge was acquired con¬ 
cerning alcoholic fermentation, very little progress was 
made until the*beginning of the eighteenth century. On 
siccount of the microscopic size of the yeast cells, defi¬ 
nite knowledge concerning them was not obtained until 
the development of the modern microscope. Although 
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some of the earlier investigators had seen yeast cells, it 
was not until the microscope reached a high state of 
perfection that the fungi were carefully studied. Dur¬ 
ing the early part of the eighteenth century much was 
learned concerning the specific properties of these micro¬ 
organisms, their nourishment, growth, multiplica¬ 
tion, etc. 

In 1836 Cagniard-Latour (Ann. Chim. Phys., 1838, 
voL 68, p. 206) believed that from the results of his 
researches the yeast must be a living organism and was 
very probably a plant. Several other investigators 
about this time confirmed the conclusions that the yeasts 
were vegetable organisms and that they reproduced by 
budding or by spore formation. 

Traube in 1858 explained that fermentation was due, 
not to the yeast cell itself, but to certain substances 
which were produced or secreted by these cells. How¬ 
ever, this theory was discredited for many years. 

The nineteenth century brought forth the famous con¬ 
troversy between Liebig and Pasteur as to the cause 
and mechanism of fermentation and the settlement of 
the question thus brought about. Liebig believed that 
the ferments were unstable nitrogen-containing sub¬ 
stances, formed by the action of air upon plant juices 
containing sugar. These easily decomposable ferments 
he thought were in a constant state of degradation or 
decay. This decomposition imparted a corresponding 
chemical motion to the atoms of the sugar; and thus 
the sugar itself was decomposed with the production of 
alcohol. Pasteur eventually proved that the theory 
advanced by Traube was essentially correct. At the 
present time it is believed that the organisms capable 
of causing fermentation belong to one of the three 
groups of lower fungi—bacteria, yeasts or molds. 


The bacteria attack not only carbohydrates but pro- 
teids and to some extent fata and other organic bodies. 
Frequently acids are produced by their action, but 
they are not producers of alcohol. 

The yeasts which are the most important as producers 
of alcohol are monocellular organisms. The yeasts are 
the source of production of enzymes. These enzymes 
are the active fermenting agents. The yeasts are more 
or leas imperfectly classified as to species, varieties and 
races. The various yeasts were carefully studied and 
classified by Pasteur, and since his time investigation 
has greatly extended our knowledge in this field. 

The work of Pasteur also showed that because of the 
fact that yeast is a plant it requires nutritive substances 
of organic, nitrogenous and non-nitrogenous as well 
as mineral form. The chief non-nitrogenous organic 
nutritive substance for the yeast is found in sugar. It 
is usual practice to add yeast foods for the proper cul¬ 
tivation of the yeast. 

E. C. Hansen, stimulated by the work of Pasteur, in¬ 
vestigated the life history of individual alcohol-produc¬ 
ing yeasts and /leveloped the method now in use in all 
modern plants of procuring a pure yeast by cultivation 
from a single cell. 

K. Buchner (1896) was the first to demonstrate that 
an extract could be obtained, by crushing yeast cells and 
subjecting them to high pressure, which would ferment 
sugar to alcohol and carbon dioxide as a result of the 
monocellular enzymes which were thus liberated. 

Modern Conception of Fermentation 

As now understood, the enzymes are nitrogenous 
compounds, either albuminoids or very closely related 
to albuminoids in composition, which occur in vegetable 
and animal organisms. Their function in the life 
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processes of the organism in which they exist seems to 
be to transform the more insoluble food materials to a 
soluble form in order that they may be more readily 
assimilated by the organism. These enzymes may be 
classified into groups according to a kind of action 
which they exert. The proteolytic enzymes which con¬ 
vert protein materials into simpler bodies, such as pep¬ 
tones and amino acids, are of secondary importance in 
the production of alcohol. 
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There are three principal types of enzymes which 
convert the complex carbohydrates to simple ones: 
1, The diastatic enzymes which decompose starch. The 
resulting products are dextrine> maltodextrine and mal¬ 
tose. The principal enzyme of this type is diastase 
(amylase), which is usually obtained from malt—^that 
is, germinated barley. Other diastatic enzymes are 
obtained from the molds. 2. Maltese is an' enzyme 
which decomposes maltose into fermentable dextrose. 
Maltese also occurs in malt as well as }jfi many yeasts. 
3. Invertase is the enzyme which inverts cane sugar, 
producing a mixture of dextrose and levulose. Invertase 
is found in malt as well as the yeasts. 

Zymase is the enzyme produced by yeast cells which 
directly produce alcohol from the monosaccharoscs such 
as dextrose and levulose. Zymase, while it produces 
alcohol directly from dextrose and levulose, cannot pro¬ 
duce alcohol from sucrose or the disaccharoses nor from 
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starch, and the other enzymes do not produce alcohol 
directly, but prepare the material for the action of the 
zymase. Thus diastase transforms starch to maltose, 
maltase converts thi.s into dextrose, invertase changes 
cane sugar into dextrose and levulose, which are acted 
upon by zymase. 

There are other enzymes which are not of particular 
interest from the alcohol production point of view. 

Theoretically when sugar is converted into alcohol 
we should expect to obtain only alcohol and carbon diox¬ 
ide. Practically, however, the fermentation is always 
accomplished by the formation of byproducts which 
decrease the amount of alcohol recovered. Yeast is an 
organism which consumes sugar for its nourishment 
and propagation, and also converts sugar into other 
substances besides alcohol and carbon dioxide during 
its metabolic changes, thus reducing the percentage 
conversion. The products other than alcohol formed in 
the fermentation are usually glycerol, succinic acid, 
acetic acid, butyric acid, lactic acid, propionic acid, 
formic acid, higher alcohols and ketones, aldehydes, with 
sometimes small quantities of various esters (ethyl 
acetate, butyrate, caproate, etc.). 

Chemistry and biology have brought the process of 
fermentation from the point where it “just happened” 
and the results ware sometimes one thing and sometimes 
another to a point where it is possible to always obtain 
the products desired and to eliminate to a great extent 
those not wanted. However, there are still great oppor¬ 
tunities for improvement in the yields obtained and the 
elimination of undesirable reactions. Progress has been 


made in the utilization of special ferments for the pro¬ 
duction of other alcohols and ketones and in this field 
of fermentation great possibilities are before us. Even 
in this day of much knowledge concerning fermentation 
we do not know exactly what the enzymes are nor just 
how they produce the change from starch to sug:ir. 



sugar to fermentable sugar, fermentable sugar to alco¬ 
hol. We do not know just why one enzyme will produce 
ethyl alcohol and why another will produce butyl alco¬ 
hol, glycerol or acetone. If we knew some of these 
things, who knows how much more we could accomplish 
by the process of fermentation? Wonders have been 
ac'complished, but there still remain many fields to 
conquer. 

A tremendous amount of work has been done and 
great progress has been made in working out the com¬ 
mercial application of the fundamentals learned con¬ 
cerning the process of fermentation, such as yeast 
growth and development of yeast, the media in which 
these yeasts thrive, saccharification, etc. The prepara¬ 
tion of the raw materials has been a specialized problem 
and separate processes have been perfected for the 
handling of the different raw materials and the prelimi¬ 
nary treatment of them which is necessary before fer¬ 
mentation. The process of saccharification, or the trans¬ 
formation of starch material into fermentable sugars, 
has reached a high state of perfection and all typos of 
starchy products may be efficiently utilized. 

Distillation and Rectification 


While the first crude stills for the production of alco¬ 
hol from beverages were constructed before the begin¬ 
ning of the Christian era, it was not until about the 
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fifteenth century that any xjarticular progre.s.s in the 
construction of the apparatus was made. As the fuinla- 
mentals of chemistry and physics were learned they 
were gradually applied to the distillation of alcohol. In 
the eighteenth century it had been learned that by a 
simple di.stillation concentrated alcohol could not he ob¬ 
tained. They knew that if they were to start with a 
solution containing 5 per cent alcohol the vapor would 
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contain over 40 per cent alcohol, but by condensing this 
and continuing the distillation, the concentration of the 
alcohol in the original solution having become less, the 
vapor from it also decreased greatly in alcoholic con¬ 
tent. By redistilling the condensate they found that 
the alcohol content could be greatly increased. That is, 
if the condensate had an alcoholic content of 30 per 
cent the first vapors from such a solution would contain 
nearly 80 per cent alcohol. 

The first distilling apparatus for the production of 
strong alcohol on an industrial scale w^s invented by 



(UMLI.AUMR SYSTEM DIRECT DISTILLATION AND 
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Edward Adam in 1801. This was a simple pot still 
which was heated over an open fire and which contained 
a heater. This heater condensed a part of the vapor 
from the still and the uncondensed portion of the vapors 
was made to bubble through the condensate before pass¬ 
ing up to the condenser. The excess condensate was 
returned to the still. Progress was made gradually 
until 1832, when Coffey invented the still the principles 
of which are embodied in present-day apparatus. At 
the present time two general methods are utilized in the 
distillation of alcohol. 

Many producers of industrial alcohol subject the fer¬ 
mented material to a preliminary distillation. This 
separates the alcoholic liquors from most of the yeast, 
water and other impurities of the fermentation. This 
alcohol still contains too high a percentage of aldehydes, 
water and higher boiling components (fusel oil) to be 
used commercially, so it then undergoes a secondary 
separation or rectification. 

Some of the later types of apparatus combine the pri¬ 
mary distillation and rectification into a continuous 
operation, the fermented crude entering at one point and 
the finished alcohol passing out at another. 

The diagrams show the development of the apparatus 
for the production of alcohol, including the present com¬ 
plicated types. 

Alcohol forms mixtures with water which distill at a 
constant temperature when the pressure is kept con¬ 
stant, without change of composition. At 760 mm. pres¬ 
sure the mixture of constant boiling point distills at 
78.15 deg. C. and contains 4.43 per cent water (by 
weight) (Young, Trans., Chem. Soc., 1902, vol. 81, p. 
710). Since this temperature is lower than that of 
either pure component, it is impossible at ordinary pres¬ 
sure to obtain pure alcohol from a dilute aqueous solu¬ 
tion by distillation and rectification only. 

The grades produced as commercial products at pres¬ 


ent contain between 94 and 96 per cent alcohol and are 
usually sold as they are taken from the rectifying col¬ 
umns. For some particular uses, however, alcohol is 
often purified by passing it through a filter containing 
carbon black or charcoal. Sometimes it is necessarj^ to 
give the alcohol a chemical purification in addition to or 
in place of the treatment with carbon. 

Ethyl alcohol also forms an azeotropic mixture with 
benzene with a boiling point of 68.25 deg. C. at normal 
pressure, and with water these two liquids give a ter¬ 
nary constant boiling mixture at a temperature of 64.85 
deg. C. By a very careful study and application of the 
complex laws of physical chemistry conconiing phase 
reactions^ Young (Trans., Chem. Soc., 1902, vol. 81, pp. 
7-10) proposed a very ingenious method for dehydrating 
or producing absolute alcohol. 

Byproducts 

Scientific men have not neglected those waste mate¬ 
rials which are incident to the production of industrial 
alcohol. 

In alcohol fermentation carbon dioxide is formed in 
large quantities. Many of the modern plants have cov¬ 
ered their fermentation tanks and are recovering this 
gas which finds a ready market. 

Not many years ago fusel oil was considered a thing 
to be avoided as much as possible and that which was 
necessarily obtained was thrown away. Uses have been 
developed for this mixture of higher alcohols until today 
because of the demand there is considerable work being 
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done toward the production of a synthetic fusel oil or 
the development of a ferment which will make a much 
greater proportion of these now very valuable products. 

The fusel oil has been separated into its components 
by careful methods and efficient apparatus so that such 
products as the amyl, butyl and propyl alcohols are 
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obtained in a relatively pure state and are in substantial 
demand in the chemical and pharmaceutical industries. 
These alcohols sis such are important solvents and are 
necessary raw materials for the synthesis of countless 
compounds. 

During the primary distillation of the fermented 
material the cr,ude alcohol is separated from the other 
components. Even today this mass of waste or “slop** 
in some localities is discarded. In others, however, the 
yeast cells are separated from the mass and are utilized 
in the production of plastics used in the manufacture of 
buttons, combs, brushes, phonograph records, etc. The 
slop is evaporated and the organic matter burned in 
some plants and the potash content recovered in the ash 
as a material suitable for use in fertilizer manufacture. 
In other cases after evaporation the organic matter is 
charred and the potash materials are removed by wash¬ 
ing with dilute acid. The result is a very efficient de¬ 
colorizing carbon and the removed potash salts may be 
purified as desired. 

During the ordinary fermentation process an appre¬ 
ciable amount of glycerine is produced. This may bo 
recovered. 

Accomplishments and Problems 

Chemistry has made the production of large quanti¬ 
ties of practically pure alcohol an industrial reality. 
The application of chemistry and allied sciences to other 
industries has developed uses for industrial alcohol until 
at the present time the consumption of this necessity in 
the United States alone amounts to approximately 100,- 
000,000 proof gallons per annum. Because of these sci¬ 
ences we have learned the composition of alcohol and its 
application in the production and synthesis of countless 
essential commodities. Chemistry has taught us the 
raw materials which could be used and the possible 
amount of alcohol which could be obtained. Biology has 
taken the process of fermentation and has learned its 
secrets and has developed fungi, determined conditions 
and applied these to particular raw materials so that at 
the present time results are obtained which were thought 
impossible relatively a few years ago. Engineering has 
rendered great assistance in the working out of the 
mechanical apparatus for the preparation and handling 
of the materials to be fermented. Chemistry has de¬ 
veloped processes for the synthetic production of alcohol 
so that it may be obtained in a number of ways only a 
few of which at present are commercially applicable 
because of the relatively cheap sources of fermentable 
materials. The waste products in the manufacture of 
alcohol have been taken and made available and neces¬ 
sary for the production of essential commodities as pre¬ 
viously indicated. 

Chemistry, physics and physical chemistry with the 
assistance of engineering have improved the process of 
recovery and purification so that now it is possible to 
obtain at pleasure any grade of alcohol from 5 or 1.0 
per cent alcoholic content, which was the best obtainable 
until the above sciences were applied, to absolute alcohol 
of the highest purity. 

Of the possibilities for future development much 
could be said if time and space were available. There 
are undoubtedly a great number of raw materials avaib 
able in quantity for the production of the various alco¬ 
hols which have never been utilized nor their possibili¬ 
ties carefully studied. As economic conditions change 
and as the supply of petroleum products, particularly 


motor fuels, diminishes the demand for alcohol will 
greatly increase and the available raw materials will be 
utilized to a far greater extent than at present. 

The process of alcoholic fermentation has been de¬ 
veloped to a high state of perfection. There are desir¬ 
able results, however, which have not been obtained. In 
the production of ethyl alcohol, as has been indicated, 
the formation of other products than ethyl alcohol takes 
place. It would be desirable to control the fermentation 
a little more completely in order that only ethyl alcohol 
would be produced, and then if desired the other prod¬ 
ucts of the usual alcoholic fermentation, such as the 
higher alcohols, could be produced separately. 

Then there is the problem of the utilization of cellu¬ 
lose materials. These materials have been utilized to 
some extent, but it is usually necessary to prepare them 
for fermentation by digestion with acids under pressure. 

May we not look forward to the day when a ferment 
will be found and developed which will make possible 
the direct fermentation of cellulose to alcohol on a com¬ 
mercial scale? That will eliminate the present neces¬ 
sity of hydrolyzing this material by means of acids, heat 
and pressure. Being thus able to produce alcohol from 
any material containing sugar, starch or cellulose, our 
alcohol may be obtained at a very low figure and our 
chemical industries will be assured of rapid growth and 
development. 

There are many latent possibilities in the utilization 
of the slop. By proper fermentation it may be possible 
to obtain paying quantities of the higher organic acids. 
These compounds have been produced to a limited ex¬ 
tent, but there is no general commercial utilization of 
these materials. This phase of the industry well war¬ 
rants the time and consideration of our fermentologists. 

The distillation and rectification of alcohol have been 
perfected until no great development is expected. The 
fundamental laws involved have been discovered, studied 
and apparatus worked out which correctly applies them. 
Probably the greatest development in the future will be 
in the matter of control. It should be possible to main¬ 
tain the complicated apparatus for the distillation and 
rectification of alcohol under the conditions for which 
they were designed more continuously than is now the 
case. 

From the alcohol made available and the byproducts 
of its m^ufacture it has been possible to place before 
the markets of the world a list of commodities which 
have done much to raise the standards of living of all 
countries. The application of the sciences to the alcohol 
and allied industries’ in our country has assisted in the 
growth of a large chemical industry in addition to mak¬ 
ing possible the manufacture of many of the primary 
necessities of our people. Let us hope that our chemi¬ 
cal and allied industries may continue to expand by the 
application of correct scientific knowledge in order that 
our independence may become a greater reality. 

Now York City. 


Fuel for Motor Transport 
The Fuel Research Board of Great Britain has just 
issued an interim memorandum entitled “Fuel for Motor 
Transport.” In reference to alcohol it states the produc¬ 
tion of considerable quantities of power alcohol from 
vegetable materials grown in the United Kingdom is 
not economically possible owing to insufficient acreage, 
high cost of production and raw materials being im¬ 
portant foodstuffs. 
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The Future of the Animal Products Industry 


Future Research in This Industry Will Be Centered Primarily in the Byproducts, From Which Are 
Manufactured: Leather; Fertilizers; Oils and Fats; Lard, Oleo Stock and Marga¬ 
rine; Soap; Glue and Gelatine; Organotherapeutic Products and Enzymes 

. By william D. RICHARDSON 


T he old era of the animal products industry passed 
away without notice and the new era began with¬ 
out ceremony. That era witnessed the passing of 
the small abattoir with its wasteful and insanitary 
methods and the establishment of the packinghouse on 
a scale adequate to handle the great livestock output 
of the Mississippi Valley and to vend the multifarious 
products and byproducts of the industry in the markets 
of the world. The efficiency, sanitation and commercial 
economy of the large establishments became proverbial. 
Mechanical refrigeration was generally substituted for 
natural. The refrigerator car came into common use 
and mechanical methods were highly developed and grad¬ 
ually extended into all departments. During this period 
the aim was to utilize in some way all parts of the animal 
body, not necessarily in the best way—^the byproduct 
Industry developed too fast for that—but at any rate 
in a manner which would yield profitable products. 

This point marks off one period of development— 
everything but the bleat, squeal and moo (as the com¬ 
mon saying is) were utilized somehow, some way, but 
not necessarily for the highest use or in the most 
economical way. The new period imposes this task on 
the chemist—^to put all products and byproducts to the 
highest possible use. Nothing less is demanded and 
will be enforced by present economic exigencies. 

The chemical laboratories under the old order were 
organizations with mixed functions, partly analytical, 
partly research and partly operative, and one chem¬ 
ist might be called upon to perform all sorts of work, 
from sampling fertilizer or tallow to operating a part 
of the plant. For many years routine analytical work 
predominated—in fact, still does predominate—and it 
has only been in recent years that definitely and sep¬ 
arately organized research laboratories have been 
thought of. 

The Meat Business 

To the casual observer it might seem that, considered 
individually, carcasses of animals are handled and meats 
consumed by the human race today in very much the 
same manner as they were by neolithic man. The prin¬ 
cipal difference exhibited today is in the direction of an 
ever-increasing number of byproducts; then (one is 
reminded of the story of the apple and its core) there 
were no byproducts. Speaking seriously, man today 
eats meat when he is hungry for it and when he can 
get it, the best cuts taking first place, as has always 
been the case. Meat being a natural and desirable 
food, it is not likely that customs will change. 

There are, however, three directions of work for 
the chemical investigator in connection with the general 
meat food industry: First, the more complete utilization 
of the edible portioivs of the animal body; second, the 
prevention of waste or, rather, the more complete utili¬ 
zation of waste parts and trimmings in the retail market 


and in the home; third, more complete investigation 
of the dietetics of meats. So far as the further utili¬ 
zation of the animal carcass is concerned, it may be said 
that in some respects the dietitian is in advance of the 
public taste and in other respects public practice has 
gone ahead of the work of the dietitian. However, both 
scientific and practical dietetics and the public taste 
are coming closer and closer together on the subject 
of greater conservation of animal food products and 
apparently the progress is as rapid as can reasonably 
be expected. 

The wastes and trimmings of the retailer, particularly 
the fats, are generally fairly well utilized, although 
improvements, particularly in preventing spoilage, are 
desirable. Wastes in the home continue and much food 
of value is regularly thrown out to be utilized at best 
in rendering works and at worst as filling material. 
The cure for waste of food materials in the home lies 
in general public education on these matters, enforced 
by the economic pressure of food scarcity and high 
prices. 

In spite of the great advance made in the chemistry 
of foods and dietetics in recent years, our ignorance is 
still profound and this field will tax the efforts of our 
investigators to the utmost for many years to come. 
The chemistry of proteins and fata, their assimilation 
and metabolism, are realms whose borders only have 
been explored. Of the composition and functions of 
the vitamines we arc still in almost complete ignorance 
nor, although it would be rash to predict, does it seem 
likely that definite information will be forthcoming in 
the immediate future. 

The PRE.smvATioN of Meat Food Products 

Of the four general methods for the preservation of 
foods, low temperatures, sterilization, salting processes 
and desiccation, all but the last are in general and 
extensive use in the meat-packing industry. Cold stor¬ 
age divide.s itself into two procedures: The preserva¬ 
tion of foods above the freezing point, and their preser¬ 
vation in the solid frozen condition. The main prin¬ 
ciples of handling for both these methods have been 
carefully worked out, but there are still a number of 
details which will bear further investigation. The 
circulation of purified air in cold storage chambers, 
the complete regulation of humidity therein, the pre¬ 
vention of desiccation of frozen products and further 
knowledge of the chemical changes which occur in ffM)ds 
stored above the freezing point are among the problems 
requiring further attention. It is now well established 
that meat food products can be held in the solid frozen 
condition without essential deterioration for practically 
unlimited periods of time. When the product is not in 
solid frozen condition, however, certain very slow 
changes ensue. 

Preservation by means of heat sterilization may be 
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said to have reached its full development some years 
afro and no essential changes have been introduced re¬ 
cently. To be sure, the machinery and the deftails of 
handling have undergone continuous evolution. The 
lining of tinned cans has received much attention and 
a greater variety of products is placed on the market 
each succeeding year, but the principle developed by 
Francois Appert tn 1804 is still applied. 

The great need in salting and curing processes is for 
more speed in the operations. Some advances have been 
made in the case of salted tinned meats, but for the 
standard kinds of cured pork hams, beef hams and bacon 
the old slow methods prevail limited by the speed of 
osmosis. While it is eminently desirable to hasten these 
processes, this must be done at no sacrifice of flavor or 
texture. In principle, the processes of today are what 
they have always been and improvements relate chiefly 
to quantity handling of product, sterilization methods 
to prevent spoilage and a general extension of cleanli¬ 
ness and sanitary methods. 

Desiccation, one of the oldest methods of food pre.ser- 
vation, is applied only to a limited extent in the meat 
packing industry. There is little or no public demand 
for dried meat products, public taste in nearly every 
instance preferring fresh or undried, juicy, succulent 
products. Before desiccation can be largely used for the 
preservation of meat products there must be a change 
in the public preference. At present drying is definitely 
applied only to the types of sausage of the “summer” 
variety, to “dried” beef, and incidentally to hams and 
bacon in connection with smoking. There are a number 
of patents in existence for drying processes, but when 
a manufacturing development depends on the public 
taste there is no certainty when or how the development 
will take place. There ought to be a large market for 
desiccated meats, but at present this market does not 
exist. 

Chemistry of the Animal Body 

Our slowly developing knowledge of the substances 
and the transformations concerned in living phenomena 
is dependent on the general development of organic 
chemistry for its extension. It is dependent now upon 
biological tests, feeding experiments and bacteriological 
tests in vitro for information of the mere existence of 
many substances whose chemical nature and composi- 
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tion cannot even be foreshadowed at pre.sent. The im¬ 
mensity of this field may be emphasized by the state¬ 
ment that no single organ, no individual tissue, no fluid 
of the animal body has been investigated with any 
degree of completeness of results. Blood and milk have 
perhaps received more attention than any others, but 
nevertheless our information is far from complete in 
these case.s. A more complete knowledge of the chemical 
nature and constitution of the substances making up the 
different tissues and fluids of the animal body cannot 
fail to make its impress on the future development of 
the byproducts of the animal industry. Since the bear¬ 
ing of this new and increased information of the gen¬ 
eral chemistry of the animal tissues cannot be de¬ 
termined in advance, a technologic discussion of the 
results at this time would be hypothetical and futile. 

Organotherapeutic Products and the Enzymes 

What is true with respect to our general knowledge 
of the chemical substances composing the tissues and 
fluids of the body applies with special emphasis to the 
active principles of the secretions of the ductless glands 
and some other organs. The hopes for organotherapy 
have risen and fallen during recent years with the dis¬ 
covery of^a new physiological action, the isolation and 
identification of an active principle and, on the other 
hand, the failure to discover, or the failure of extracts 
to produce, uniform results in all cases. Nevertheless, 
there should Vie no discouragement as to the future use¬ 
fulness of these preparations or the importance of this 
branch of industry. 

Passing over the great need for further knowledge of 
the physiological action of the active principles and ex¬ 
tracts, one of the primary manufacturing needs is 
methods of standardization. Standardized products arc 
the primary requisites. Products of good keeping quali¬ 
ties are also required, since standardization would be 
well nigh useless if the product did not maintain its 
original standard for a considerable period of time. 
Perfect standardization can be attained only with the 
separation and identification of the active substances. 
The only active principle certainly identified up to the 
present is that of the suprarenal gland, generally known 
as adrenaline, dioxy-phenyl-oxye^yl-methylamine. The 
problem of the precise nature of* the active principle of 
the thyroid remains unsolved. Much work has been done 
on the pituitary body. Ovarian and testicular extracts 
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are at present somewhat out of favor with the medical 
profession and much physiological work remains to be 
done with them and the extract of the corpora lutea. 
The same remarks apply to the parathyroid, the thymus 
and the pineal gland. The nature of the digestive fer¬ 
ments, ptyalin, pepsin, the enzymes of the duodenum 
and of the pancreas remain to us as very incompletely 
solved chemical problems. The chemical nature of the 
hormones, gastrin' and secretin is still unknown. In 
all directions a vast field lies open for the chemical in¬ 
vestigator of these and other active prineiples of glands, 
organa and fluids. While the manufacture of organo 
products can never be a large part of the meat products 
industry, from the standpoints of chemistry, medicine 
and humanity this branch is of the utmost importance. 
A great future lies before it. 

Tanning and Leather 

While the entire industry of animal products has suf¬ 
fered because it was an old industry filled with ancient 
customs and prejudices, leather manufacture has been 
stigmatized by tradition perhaps more than any other 
branch of it. Ancient industries which were among 
the arts practiced by primitive man can be put upon a 
modem and scientific basis only by herculean effort. 
New industries start from a scientific mark without 
the handicaps of age, tradition and rules of thumb. 

Scientific progress in the art of vegetable tanning 
has been lamentably slow, in mineral tanning much 
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more rapid. The extreme slowness of the one may be 
accounted for by the adherence to old formulas and 
methods and because the tanners have not made suf¬ 
ficient effort to gather around them scientists of intel¬ 
ligence and imagination to apply their knowledge to 
the old processes. Modern tanning practice is still full 
of salting, plumping liquors, bates, drenches, puers, 
pickles and tanning liquors of unknown or partly known 
composition and mode of action. 

Fortunately—and this also is a bar to progress— 
in the hands of experienced masters of the art, leather 
of the highest quality is regularly turned out by the 
old methods. The things most needed in the industry 
may be stated briefly as increased speed and certainty 
of quality in the product. The speed of tanning is 
limited chiefly by the slowness of diffusion, but quality 
of product is limited by the uncertain composition of 
preparatory* fluids and tan liquors, both of which are 


subject to control. At every step problems present 
themselves. The salting of skins and hides, including 
the time factor, the chemical and physical changes which 
occur during soaking, the changes taking place during* 
the liming of hides, methods of deliming and the chemi¬ 
cal and physical nature of vegetable tannage, all require 
much further study. • 

The development and use of synthetic tannins is a 
great problem in itself which will occupy the time of 
many research chemists. All along the line the sub¬ 
stitution of definite chemicals or mixtures of chemicals 
and definite bacterial cultures for uncertain mixed cul¬ 
tures will gradually take place. It should be said that 
much has already been accomplished in this direction, 
but much more remains for future accomplishment. 
There are perhaps more possibilities for improvement 
by the chemist in the tanning-industry than in any 
other branch of the animal byproduct industry. 

Fertilizers 

Of the fundamentals of inorganic plant nutrition we 
know little more than Liebig taught us. Of the spe¬ 
cific functions of the mineral substances found in the 
ash of plants we know next to nothing. The fertilizer 
business today consists in supplying phosphates, potash 
salts and nitrogen compounds in suitable chemical and 
physical condition for application to the soil, and the 
farmer himself generally supplies humus in the form 
of barnyard manure and lime as carbonate of lime or 
gypsum if these are required. 

The association of the animal products industry with 
the fertilizer trade began with the supplying of blood, 
tankage and bone to the latter, at first in the undried 
condition, later dried and ground. Gradually blood and 
tankage were absorbed more and more in animal foods, 
bones were taken over by the glue and gelatine manu¬ 
facturer, so that at the present time the supply of these 
raw materials is steadily lessening to the vanishing 
point, and in the near future, if the chemist continues 
to keep the industry in the line of progress, none will 
be available for the fertilizer trade. 

The fertilizer material of the immediate future will 
consist of phosphates from phosphate rock and basic 
slag, potash salts from the Stassfurt and Alsatian de¬ 
posits and various salines, nitrogen compounds from 
natural and artificial nitrates, and ammonia compounds 
from the coking industry and from cyanamide. The 
entire fertilizer business is tending more and more 
toward concentrated product and herein lies the fer¬ 
tilizer chemist’s greatest opportunities in the immediate 
future, since the idea of concentration carries with it 
the production of synthetic products and highly con¬ 
centrated salts. 

Concentrated phosphates are still made chiefly by 
the old superphosphate process depending on the sep¬ 
aration and concentration of phosphoric acid from cal¬ 
cium phosphate and the acidulation of rock with thi; 
acid thus produced. Considerable work has been done 
on the reduction of phosphates in the electric furnace 
with the subsequent oxidation of phosphorus to phos¬ 
phoric anhydride. Various difficulties have been encoun¬ 
tered in the development of this process which the 
chemist of the future will have to overcome. At present 
by far the greatest bulk of phosphate entering the ferti¬ 
lizer trade is still in the form of ordinary acid phosphate 
containing approximately 16 per cent available P,0„. 

Although the war forced the United States to take the 
first steps in the manufacture of ammonia from the 
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nitrogen of the air by the direct process as well as 
the indirect, this manufacture is not yet established. 
Ammonium salts still have their source in the coke in¬ 
dustry and nitrates in the salt mixtures of Chile. The 
price of fertilizer nitrogen is higher at present than 
it has ever been and there appears to be a considerable 
shortage of nitrogenous materials. Nevertheless, there 
is still a question about the commercial practicability 
and success of* some of the fixation processes unless 
practiced on a very large scale with cheap power. Con¬ 
siderable experimental work has been accomplished in 
connection with fixation by means of nitrides, but the 
development of these processes also lies in the future. 
Cyanamide, however, is firmly established in the fer¬ 
tilizer industry, as are also ammonium salts derived 
therefrom. 

The American poUish* industry starting up at various 
points chiefly in the Western United States and working 
on different .sources of raw materials suffered a setback 
when the armistice was signed, but later, when potash 
imports did not reach the expected tonnage, took a new 
lease of life. Some of the plants, particularly those 
manufacturing from the Nebraska lakes, have been in the 
main successful throughout. Others, such as those work¬ 
ing on the mother liquor from salt crystallization at 
Great Salt Lake and Saldura, Utah, achieved partial 
success. The kelp potash plants were successful during 
the war and the Searles Lake industry, having 
encountered many difliculties, according to reports can 
now turn out potash salts containing less than 0.5 per 
cent borax. There is a grave question about the succe.ss 
of any of the.se enterprises in competition with foreign 
potash salts when these are received at our ports in 
the quantities demanded by our industries, but it is 
hoped that since the industry has been establi.shed here 
it will continue. 

There is one thought which should be taken to heart by 
American chemi.sts generally in connection with this 
situation and that is whether any other great country 
of the world would fail to utilize to the best advantage 
as a source of potash and organic chemicals the great 
kelp beds of the Pacific Coast. The Department of 
Agriculture has given encouragement to the development 
of the kelp potash industry and still maintains the 
experimental plant at Siimmerland, Cal. That the 
industry will be well established some day seems certain, 
but it is unfortunate that it went out of existence, 
practically speaking, with the signing of the armistice. 

Oils and Fats 

Twenty years ago the oil and fat chemist labored 
under the impre.ssion that his knowledge of oils and 
fats was in the main sufficiently complete and satisfac¬ 
tory. Today he realizes that he is only beginnin.g to 
obtain information of these most important substances 
—important alike to manufacture and technology, 
dietetics and physiology. After Chevreul showed that 
animal and vegetable fats could be hydrolyzed into 
glycerol and fatly acids, the principal effort of chemists 
and technologists, resting on this information, was to 
utilize these two products in the best way for the 
manufacture of soap, candles and refined glycerine. In 
dietetics fats were considered as so much fuel, in physi¬ 
ology as substances which were stored up in the body 
to be consumed as fuel in time of need. The great 
functional importance of fats physiologically has come 
to be appreciated only within the past few years. 

The proximate composition of the fatty acid complex 


of several of the fats has been worked out, but even this 
work is very far from complete. When the composition 
of any of the well-known fats themselves in terms of 
their glycerides is considered we realize at once our 
almost total ignorance. We do not know the composi¬ 
tion completely even of the fatty acids of the common 
fats, and we have only the slightest information in 
regard to their mixed glycerides, and most of this is 
hypothetical. The isomers of oleic, linolic, linolenic and 
clupanodonic acids, the chemical changes taking place 
in rancidity and other little understood oxidation proc- 
e.sses, and in the drying of oils, all require much more 
work for their elucidation. The mechanism and reac¬ 
tions of digestion and assimilation of fats and of their 
synthesis in the body remain unsolved. Of the real 
basis of the shortening power of fats and oils our 
knowledge is negligible. Opinions vary as widely as the 
results of tests thus far conducted and theory on the 
subject is chaotic. On the technological side there is 
still a waste of fats and loss of quality at various points 
which can and will be overcome. Rendering and extrac- 
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tion processes are both susceptible of improvement. 
Refining* processes also are incompletely developed, and 
considerable betterments may be looked for in the 
future. 

Since color, bad flavor and high free acid are generally 
associated with one another, improvements which 
improve one generally improve the others. Prompt 
handling, low temperatures and the avoidance of the 
use of strong chemicals, so far as this is possible, 
should be the rules in the handling of fats. It is 
becoming more apparent that excessively high tempera¬ 
tures which have been used in refining processes may 
not be desirable from several standpoints. We may hope 
to see in the not far distant future a better correlation 
of our knowledge of fat constitution and physiological 
function with production and refining processes. 

Lard, Olro Stock and Margarine 

The chemical and mechanical features of lard manu¬ 
facture have been very well worked out and do not 
require the immediate attention of the chemical tech¬ 
nologist as much as other departments of the fat and 
oil industry. On the other hand, while the rendering of 
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oleo fats is handled in a satisfactory manner, the 
methods in vogue for seeding and pressing the* stock 
are primitive. Mechanical seeding apparatus has been 
introduced at a few points and attempts have been 
made to improve and simplify the presses. It is likely 
that within a few years mechanical seeders will be 
universally used and that a suitable press will be 
developed capable of displacing the present clumsy and 
laborious pressing methods. Like all the old processes, 
however, those at present used for the .manufacture of 
oleo oil and stearine produce excellent products, and 
this fact is as usual a bar to progress. 

Legislation, tradition, custom and the public taste 
have all been factors in retarding the development 
of the oleomargarine industry. Legislation has ^ways 
favored the butter industry and favors it at the present 
time. Following tradition and custom, oleomargarine 
manufacture adopted many of the methods used for 
handling butter, whereas it is altogether likely that 
simpler manufacturing processes could be devised which 
would make a perfectly satisfactory product. On 
account of adverse legislation which permits butter to 
be colored and denies or penalizes the privilege in the 
case of margarine, manufacturers are inclined to sacri¬ 
fice flavor to color and unfortunately public taste com¬ 
mends this policy. Legislation should not be partisan in 
this respect. If color is used in the one case it should 
be used in the other or the privilege of coloring should 
be denied both industries. 

In recent years there has been a great increase in the 
variety of oils used in margarines. Formerly oleo oil, 
cottonseed oil and neutral lard were the three chiefly 
used. At the present time the list has been extended to 
include coconut oil, peanut oil, soya bean oil, hydro¬ 
genized product and others. Many so-called nut butters 
composed largely or exclusively of coconut oil have been 
placed on the market, and while these have not proved 
the equal of standard oleomargarines in point of flavor, 
keeping quality or melting point range, they have met 
with much public favor. 

The oleomargarine industry is steadily increasing, 
although the consumption in the United States is still 
behind that of moat European countries. Indeed, our 
consumption of butter and butter substitutes taken 
together is below that of many foreign countries. The 
future development of the oleomargarine business 
will probably lie in the direction of an increasing list of 
raw materials, improved emulsification, and simplifica¬ 
tion of the mechanical processes used, with a general 
tendency away from the methods used in the manufac¬ 
ture of butter, thus allowing the industry better oppor¬ 
tunity to work out methods specifically adapted to its 
own needd. 

Hydrogenation 

While hydrogenation, or the conversion of unsaturated 
into saturated fats by addition of hydrogen, has been 
well accomplished, the reverse process, dehydrogenation, 
remains unmastered, nor is there available at present 
any chemical information capable of foretelling how or 
when this development may be achieved. Hydrogenation 
has been brought to a meritorious first development, and 
the industry, satisfied for the present, does not appear 
to be undergoing any marked technological develop¬ 
ments. Aside from more active and cheaper catalysts, 
which are always in demand, some of the desiderata are 
methods for purifying low-grade oils so as to fit them 
for hydrogenation and render them incapable of killing 


the catalyzer before the reaction is completed, a method 
for the manufacture of cheap, pure hydrogen other than 
the electrolytic way, and methods for purifying 
hydrogen as produced by the steam-iron process. How¬ 
ever, for one so recently developed the industry is in 
a very healthy, thriving condition. 

Soap 

• 

The soap industry also has come into the modern era 
following a long train of ancient methods and customs. 
On the manufacturing side two broad improvements 
arc needed: first, greater speed in the saponification and 
boiling processes, and secondly, quick mechanical 
methods of molding the liquid product into bars. Even 
though the first reform may be long delayed on account 
of the necessity for separating glycerine lyes, there can 
be no valid excuse for greater delay in instituting the 
.second procedure. The tedious processes of framing, 
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chilling, slabbing, cutting and pro.ssing ought all to be 
condensed into one continuous operation. This is the 
next important practical step in the indu.stry. 

This is not the place to dwell on ethical reforms in 
industry, but it would seem from every standpoint that 
the soap industry would do well to rid itself of the gross 
adulterations practiced therein and return to the manu¬ 
facture of purer soaps. All fillers and adulterants added 
to soaps, without exception, lessen the detergent powTr, 
having none in themselves or much less than the soap 
to which they are added. Sodium resinate and sodium 
silicate may be excused on the grounds of easier solubil¬ 
ity when used in small proportion. They can hardly be 
excused when used in extreme quantities. Other fillers, 
such as mineral fillers, petroleum oils and the recently 
advocated clay, can scarcely be justified on any grounds 
except that one manufacturer begins it and the others 
follow suit to meet competition. There is no substitute 
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which is the equivalent of pure soap in detergent value. 
The manufacture of soap based on detergent value 
has not been undertaken. Some attention has been given 
to solubility (particularly in the case of textile soaps) 
and also to lathering qualities in the case of ordinary 
toilet and laundry soaps, but for the most part soap 
manufactures and soap products rest upon .an empirical 
foundation or lyorse. Special forms of soap to catch 
the public eye and preference have been introduced with¬ 
out number and unwarranted claims are frequently 
made for them in extravagantly worded advertisements 
so that on the whole the public is uninformed or mis¬ 
informed as to what constitutes good soap and buys 
largely on the basis of whim and prejudice—^not a good 
foundation for the marketing of any standard com¬ 
modity. Usually and perhaps always it is the adver¬ 
tising or the premium rather, than the quality and the 
price which sells the soap. The public needs reforming 
as much as or more than the manufacturer. 

Glue and Gelatine 

On both the chemical and physical sides collagen and 
gelatine offer an unlimited field for the investigator in 
pure science. The problems connected with these sub¬ 
stances are innumerable. Their chemical composition 
so far as it has been unraveled differs as greatly as their 
physical properties from the other animal and vegetable 
proteins and even from elastin. A more complete under¬ 
standing of these substances must await the time when 
our chemical knowledge of the entire protein group is 
more fully developed. 

The industry has developed empirically and the rules 
of thumb have been handed down from workman to 
workman, generation to generation. Many attempts 
have been made to quicken the liming process by the use 
of caustic soda and with considerable success. Open 
cooking with circulating water has come into partial 
use only. Clarification by means of centrifugals has 
displaced filtration methods to some extent. The greatest 
improvement has come in the mechanical handling of 
jellies by means of the belt-chilling system, which has 
displaced the old jelly pans all but universally. Much 
attention has been given to improvements in drying 
methods, but trouble is still experienced in most tunnel 
systems during warm, humid weather. 

The slow evolution of byproducts manufacture in the 
animal industry is well illustrated in the handling of 
bones. At first these, together with other raw materials 
of the fertilizer industry, were sold at a low price to 
neighbor firms which worked up the byproducts of the 
packinghouses, at that time concerned primarily with 
dressed live stock and cured meats. Next the bones, after 
first being boiled in open vats for tallow or oil, were 
dried and ground into raw bone meal and sold for fer¬ 
tilizer. 

It was considered a great step in advance when the 
same bones were steamed for glue and the dried residues 
sold for fertilizer as “steam bone meal.” This product, 
following the conservation movement of the day, was 
later worked into animal and chicken feeds. Today .some 
of the large establishments are just beginning to realize 
that bones are capable of yielding still higher values as 
gelatine stock. The foregoing refers to ordinary bones. 
The stronger and heavier bones have always been 
worked into knife handles, buttons and other objects. 

There is much room for improvement in the matter of 
standards for glue and the methods of arriving at these 
standards. Although some attempts have been made to 


put glue testing on a scientific basis, little headway has 
been made and reference is still had to arbitrary stand¬ 
ards. The viscosity determination has been improved 
and may be said to be oh a reasonably satisfactoiy basis 
at the present time. On the other hand, the determina¬ 
tion of jelly strength is not on a satisfactory basis and 
there is no agreement among manufacturers and users 
as to the method to be used. Several types of mechanical 
devices are installed in different glue laboratories and in 
others the antiquated, uncertain finger test 4s still 
supreme. Its advocates claim that it is more certain and 
reliable in the hands of an expert than any mechanical 
device, which is far from the truth. Reform in these 
matters must come in the future by general agreement 
among manufacturers and users. 

Research 

The greatest need of the animal products industry 
today is the establishment of large, thoroughly organ¬ 
ized and well-equipped modem research laboratories. 
They should be entirely separated from the usual routine 
analytical laboratories and should have on their staffs the 
beat available experts in the various branches. Without 
these. progre.ss in the new sense cannot be made and the 
industry wilt move ahead by inches where it should go 
forward by miles. Fortunately, the progressive heads 
of the large establishments are seeing this need and it 
may be confidently hoped that in the very near future 
research in the best sense will be in the hands of an 
adequate personnel and backed by ample funds. It is 
hardly necessary to state that research will be applied 
in the main to the byproducts of the industry. The 
principal branches of the businc.sa are already on an em¬ 
inently .satisfactory and efficient basis. 

Changes in the American Diet 

Whether it is because of the increased cost of meat 
or because people’s tastes have changed, the fact re¬ 
mains that Americans are eating 8 per cent less meat 
than they were twenty years ago. This is disclosed in 
a recent dietary survey made by the United States De¬ 
partment of Agriculture. In this survey 2,000 dietary 
records, each covering a period of seven days, were col¬ 
lected from 1,425 families and 575 institutions in forty- 
six states. Sixteen nationalities and many occupations 
and incogies were represented, as were also both urban 
and rural localities. 

From a summary of 500 of these family records it 
appears that last year the average cost of food per man 
per day was 46c., with an average return in food value 
of 8,225 calories, 96 grams protein, 118 grams fat and 
405 grams carbohydrate. These figures are in fairly 
close accord with the dietary standards ordinarily used 
in discussing .such problems of general nutrition. 

A comparison of the foodstuffs purchased by the 500 
families with the amounts of the same food purchased 
by 400 families about twenty years ago shows that the 
amount of meat in the American diet has decreased 
about 8 per cent and the amount of grain products about 
11 per cent. People are eating more milk, butter and 
cheese than they were two decades ago, for the amount 
of dairy products consumed has increased about 6 per 
cent. Four per cent more vegetables and 8 per cent 
more fruit are being eaten now. 

Some individual food habits undoubtedly need to be 
corrected, but, judging by these studies, it seems fair 
to conclude that the average diet seems to be adequate. 
(Pure Products^ vol. 16, No. 6, 1920, p. 808.) 
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Artificial Leather and Coated Fabrics 


A Succinct Review of the Development of the Artificial Leather and Coated Fabrics Industries and of 
the More Important Steps Involved in the Manufacturing Processes Employed, With Special 
Reference to the Use of Pyroxylin Solution Coatings * 


ARTIFICIAL leather is a loose tei^ more generally 
UL applied to any composite material made up of a 
X Jl base such as cloth, felt or paper, upon which is 
spread a coating embossed in imitation of grain leather. 
A very satisfactory product was obtained by coating 
split leather with pyroxylin. This led to the substitu¬ 
tion of fabric for the leather, and thus began a large 
and growing industry. Stevens first suggested the 
use of amyl acetate as a solvent for pyroxylin, creating 
the pyroxylin lacquer industry; in 1884 Wilson and 
Story first coated cloth with a pyroxylin-amyl acetate 
solution with which was combined castor oil, the fore¬ 
runner of the formulas in use today in the manufacture 
of artificial leather. Subsequent improvement in the 
latter product has been dependent upon the development 
of more satisfactory^' and cheaper solvent formulas, 
mostly discovered by rule-of-thumb experiment, and 
also through the use of a better quality of nitrocellulose. 

As the result of improved methods for the purifica¬ 
tion and the nitration of cellulose, a product is obtained 
which, when combined with a suitable solvent, produces 
a “dope” which can be readily applied to the base and 
upon evaporation of the solvent becomes a tough, elastic 
and durable film. 

Tub Base Material 

Little if any change has been made in the base ma¬ 
terial; the ordinary weaves of cotton cloth have not 
been improved upon. Cotton cloths, such as sheetings, 
ducks, sateens and the heavier mole-skins, do not possess 
an equal stretch in all directions. The strength of the 
coated fabric on the bias of the weave is somewhat 
dependent upon the toughness of the film, and in the 
present state of the art toughness of the film is, un¬ 
fortunately, gained at the expense of pliability. Even 
should an improved film be developed, the ^unequal 
stretch of the base fabric would remain; a more suitable 
base fabric would, therefore, tonsidcrably improve the 
quality of the product. For many use^ the unequal 
stretch of the fabric, is immaterial; for certain uses 
the base may be composed of paper, felt or other sub¬ 
stance. 

For automobile tops the coating 4s more often com¬ 
posed of rubber, or rubber substitute, or of boiled linseed 
or other oil combined with pigments. These are not 
usually termed by the trade as an artificial leather; they 
constitute, however, a very large class of coated fabrics. 

The factors that control the physical and the chemical 
characteristics, of nitrated cellulose are sufficiently well 
understood, and it is possible to obtain a product which 
is fairly satisfactory. Nevertheless certain qualities 
of the pyroxylin are still largely dependent upon the 
source from which the cellulose is obtained; the fibers 
from the seeds and the hulls of cotton are considered 
the most satisfactory. It is possible to purify and to 
nitrate wood pulp or other cellulose substance, but it 
is difficult to obtain uniformity of product At the pres- 
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ent price of wood pulp, cotton linters and hull shav¬ 
ings it is a question whether any real economy would 
result from the .substitution of wood pulp. Uniformity 
of product is essential. A fairly complete dehydration 
of the nitrocellulose is also essential, and it is there¬ 
fore necessary that the nitrocellulose be insoluble in 
ethyl alcohol, as in the most satisfactory method of 
dehydration the water is displaced by alcohol. 

Manufacture op Pyroxylin-Coated Fabrics 

The manufacture of pyroxylin-coated fabrics is not a 
complicated process. The more important steps are:*^ 
Solution of the nitrocellulose in a solvent; incorporat¬ 
ing oil and pigment with this solution; spreading the 
mixture on the fabric or other base material; evapora¬ 
tion of the solvent; recovery of the solvent (this step 
is not essential); embossing the coated fabric. 

Cotton cloth is generally used as a base. This must 
be free from imperfections of weave and must be made 
from uniform yarn, as loo.se or heavy threads will show 
in the finished product. Light-weight fabrics, such as 
sheetings, are usually sized; heavy-weight fabrics are 
tea.sed to raise the nap. The cloth is usually dyed in 
order to prevent any discoloration of the back becom¬ 
ing apparent should the coating come through the cloth. 
In the light-weight fabrics this is largely prevented 
by the sizing, the primary object of which is to stiffen 
and weight the goods. Raising the nap on the heavier 
weaves assists in producing a firm anchorage of the 
coating to the cloth. For certain uses, such as wall 
covering.^, paper may be used as a base; felt, or fabric 
made from other material than cotton, may be coated 
succi ss fully. 

Solvent Formulas Secret 

Many solvents and combinations of solvents have 
been used; it is to the development of improved or 
less expensive solvent formulas that the expansioh of 
the industry has been largely due. For this reason the 
manufacturers of artificial leather keep their formulas 
secret, l^atent literature is replete with solvent and 
*'dope'’ formulas, but it is quite certain from commercial 
considerations that but few solvents are being used. 
The manufacture of artificial leather is a highly com¬ 
petitive bu.sinc.s.s; for this rea.son the solvents .selected 
are restricted to those that can be obtained cheaply. 
Ethyl alcohol is relied upon in the dehydration of the 
nitrocellulose and is an incidental constituent of most 
solvent formulas, but other aliphatic alcohols could be 
used. On the other hand, alcohol is not an essential 
constituent. Amyl acetate is now largely replaced by 
the cheaper ethyl acetate; this is diluted with benzol 
or other hydrocarbon of the benzol series. Benzene or 
gasolene is a constituent of some formulas. The pyroxy¬ 
lin solution must be clear, free from dirt and undissolved 
nitrocellulose, and as near as possible of a standard 
viscosity. The solution will contain from 76 to 90 per 
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cent solvent. If such a solution were used to produce 
a heavy film, the finished product would be stiff. In 
order to obtain pliability an oil is mixed with the pyroxy¬ 
lin solution, and to this mixture may be added pi^rments 
ground in oil to produce a colored coating. 

Oils Used to Give Pliability 

Various oils tnay be used to give pliability to the 
film. Castor oil wm first used, and no satisfactory sub¬ 
stitute has been*found where a light-colored coating 
is required. This oil has, however, an objectionable 
odor which is noticeable in the finished product. Other 
oil may be substituted for castor, such as blown linseed, 
rapeseed or cottonseed, or a mixture of these; and other 
non-drying or semi-drying oils have been used. Blown 
oils are dark in color and therefore cannot be used with 
the lighter colored pigments. Another source of trouble 
is the likelihood of the commonly used oils becoming 
rancid if the finished .product is stored for any con¬ 
siderable time. A cheap, non-drying oil that is light 
in color and one that would not develop rancidity would 
fill a long-felt want in the industry. Standard pigments 
ground in oil are used to give color to the coating. The 
less expensive pigments are chosen. Except for light¬ 
weight coatings over a non-dyed base material it is not 
necessary that the pigment possess great covering power. 

The Coating 

The coating on a piece of artificial leather is built up 
of a number of thin coats, all of which do not have the 
same composition. Upon light-weight fabrics as few 
^ .fui three coats may be applied, while to produce an imi¬ 
tation of heavy Spanish leather, such as is used for 
upholstery, twenty-five to thirty or even more coats 
may be necessary. The first two coats are depended 
upon to give anchorage; these are of special composi¬ 
tion and usually contain leas oil and pigment than the 
succeeding coats. The top coats give the finish to the 
product, and take all the wear. These are applied thinly, 
except on very light-weight goods; usually the top 
contains neither oil nor pigment. Exceptions would be 
the imitation Spanish and Morocco leathers, to which 
are applied an elaborate hand finish; or, in cheaper 
grades, machine finish. 

Individual coats are applied, drawing the base ma¬ 
terial under a knife-edge, the '*dope” being run onto 
the material in front of the knife-edge as fast as it is 
usod« This operation is performed by machines. By 
paying attention to such details as the design of the 
knife-edge, the tension applied to the base material 
and the viscosity of the pyroxylin solution, it is possible 
to control the weight of each coat. In the present state 
of the art the quality of the product is improved by in¬ 
creasing the number of coats for a given weight of 
coating. This adds to the cost of production. Here is 
a very promising field for development. Considerable 
ingenuity and a large amount of capital have been ex¬ 
pended in attempting to solve the problem, so far with¬ 
out marked success. 

Between individual coats the solvent is evaporated 
from the film more or less completely. Often some sol¬ 
vent is retained in the finished piece to give additional 
pliability, and a high boiling point solvent may be added 
for this purpose. This is not, however, a satisfactory 
method of obtaining pliability; in the first place, it is 
more expensive than other methods that may be used; 
in the second place, such solvent ultimately evaporates 
from the ^coating and thus defeats the purpose for 


which it was added. If an attempt be made to recover 
the solvent, that added for this purpose is an unneces-* 
sary loss. 

Recovery of Solvent a Subject for Development 

It is still a moot question as to whether the solvent 
which must be evaporated from the coating should be 
recovered or not, the claim being made that a better 
quality product can be produced without solvent re¬ 
covery, For theoretical reasons the reverse should be 
true. With a ppperly designed recovery apparatus 
it is possible to control drying conditions and in this 
way produce a more uniform film. If from 80 to 90 
per cent of the solvent can be recovered, there is no 
question that recovery is economical. With the proba¬ 
bility of increasing prices for solvents, the manufac^ 
turer with efficient solvent recovery apparatus has a 
decided advantage, both as to costs and quality. The 
problem of putting the recovered solvent into suitable 
condition for re-use is not difficult. There is an oppor¬ 
tunity for considerable development along these lines. 

Embossing to Imitate Grain Leather 

The coated material from which all or at least a large 
proportion of the solvent has been removed is embossed 
in plate or rotary presses to get an imitation of grain 
leather. The heavier grades are preferably embossed 
on plate presses, as these are likely to roll-cut, and deep 
embossing is to be avoided. Imitation Spanish and 
Morocco leathers are hand-finished to give the impres¬ 
sion of age to the product. To obtain this appearance 
a light deposit of a pigment darker in color than the 
coating is spread over the embossed piece of goods. 
This pigment is rubbed off of the high spots into the 
valleys of the embossing by means of a pad soaked 
in a solvent that softens the film slightly, anchoring the 
pigment onto the coating. 

Two Problems Awaiting Solution 

Two problems of utmost importance in the artificial 
leather industry are awaiting satisfactory solution. The 
first is the production of a durable film with fewer 
number of coats and the second has to do with the 
recovery of solvents. These apply to pyroxylin-coated 
fabrics. As has been pointed out, the base fabrics in 
use are not as satisfactory as could be desired. It is 
quite probable that the market for coated materials can 
be furthef developed, with improvement in durability 
and reduction in costs. 

Recent Patents on Artificial Leather 

Among the quite recent patents on the manufacture 
of artificial leather may be mentioned the United States 
patent No. 1,337,802 and the German patent No. 302,446. 

The American patent, by Albert E. Somerville, con¬ 
sists in winding into a roll a vulcanizable rubber layer 
and 'sheet of paper in intimate surface contact with 
each other, subjecting this roll to the action of the 
vulcanizing medium, and removing the paper sheet, 
thereby providing a material having the characteristics 
of dull finished leather. 

The German patent, by E. Reidel, consists of treating 
dried animal intestines, sinews and the like with acetic 
acid or sodium sulphide. The product is washed, com¬ 
pressed between rollers, dried and saturated with a 
solution of albumin and a marine animal oil. The prod¬ 
uct, after compression to sheets, is dried and tanned, 
by the combined mineral and vegetable process. 



September 8, 1920 


GHRMICAL AND METALLUBOICAL ENGINEERING 


489 



(Photo by /. W, iietM. Pueblo) 

A VIKW IN THK DKBEQITR. OOF.., OIL SHAI.E UKfJION 


The Necessity for Research in the Oil-Shale Industry 


An Account of the Shale-Oil Industry as Developed in Scotland—Steam-Regulated Pyrolytic Distillation- 
Quality and Quantity of Oil Yields—^New and Improved Practice 
Should Be Developed From Old Operation 

By martin J. GAVIN* 


O NE rarely reads a technical or oil-trade journal 
without coming across some article or statement 
regarding oil shale. We are told of the enor¬ 
mous supplies of this material within the borders of 
the United States, of the plants to treat shale that are 
operating or under construction or about to be con¬ 
structed, of the companies organized to produce and 
refine oil and other products from oil shale, and com¬ 
monly of the huge profits to be made on small invest¬ 
ments in oil-shale operations. Supplementing these 
articles, the country has been well covered with oil- 
shale company promotion literature, commonly of a still 
more optimistic and often misleading nature. The 
public apparently has been led to believe that the Ameri¬ 
can oil-shale industry is a going one—^that is, plants 
are‘making and refining shale oil on a successful com¬ 
mercial scale—and that money is actually being made 
in oil-shale operations by marketing shale oil and its 
products. 

Shale-Oil Industry Activity 

The writer does not desire to discourage the proper 
kind of activity in connection with oil shale, because 
the time is growing near when shale-oil products will 
undoubtedly be necessary to supplant in part our pres¬ 
ent petroleum supplies, and he believes that in the 
course of a comparatively short time oil-shale opera¬ 
tions, if properly conducted and financed, can be made 
commercially successful. It is desired in this paper to 
indicate particularly the great necessity of properly 
conducted scientific research and control work on oil 
shale and shale oils, without which it would be indeed 
difficult to carry on oil-shale operations successfully. 

At the present time there are, strictly speaking, no 
commercial oil-shale operations under way in the United 
States. There have been perhaps eighteen or twenty 
shale retorts erected in the country and most are in 
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intermittent operation from time to time for experimen¬ 
tal or demonstration purposes, but with one or two 
possible exceptions these are too small to give much of 
an idea of their commercial feasibility. Nearly if not 
quite 150 companies have been organized in connection 
with oil shale, many of which, unfortunately, are purely 
stock promotion concerns. Some are actually engaged 
in experimental work of a sort, and a very few are 
actually conducting well-planned and organized inves¬ 
tigational and research work. 

Greater Co-operation Among Investigators Needed 

There is very seldom a laboratory at the experimental 
plants, and only infrequently a well-trained technical 
employee. Except in a very few cases, shale oils pro¬ 
duced in the small plants have never been given more 
than very superficial inspection and the real quality 
of the oil made is generally unknown even to the opera¬ 
tors themselves. There is little spirit of co-operation 
among the oil-shale operators, each apparently believing 
his idea of a .shale retort to be far superior to all 
others. In passing, the writer expresses as his opinion 
that mutual helpfulness and co-operation will go a 
long way in the building of a successful oil-shale indus¬ 
try in this country, as there is so much work to be 
done and so many problems to be solved that no one 
individual or company can hope to do it all. 

Not Enough Continuous Experimental Work 

Experimental work in connection with oil shale, again, 
with one or two notable oxception.s, has so far con¬ 
sisted in the construction of a retort, usually designed 
Hlong lines as different as possible from the well-known 
Scotch type of retort, and its operation at maximum 
capacity until a certain lot is run through; then it is 
shut down until another lot is ready for testing. 

Rarely is attention paid to the quality of oil produced. 
As far as the writer knows, none of the plants has been 
operated long enough or under such conditions as would 
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Kive an idea of its life in commercial practice. A run 
is usually considered successful if oil is produced and 
the residual shale yields practically no more oil. There 
are practically no recogrnized retorting methods and 
usually, in any particular type of retort, all shales are 
treated under the same more or less accidental condi- 
t ions. ■ 

As a rule the retorts are designed with the idea of 
removing oil vsQ)ors from the retort as soon as they are 
formed, but this idea is not always carried out. Most 
retorts builders try to get as far away from Scotch 
practice as po.Hsib]e and though many use steam in re¬ 
torting, the quantity used is so small or it is applied 
under such conditions that it gives negligible results. 

The ScoTt'H Practice 

For a proper understanding of problems in shale-oil 
production and refining, it is desirable that Scotch prac¬ 
tice in this regard be outlined, as it is generally not well 
known, or its principles are misinterpreted. 

In the following di.scussioii the writer wishes it to be 
understood that he does not believe Scotch oil-shale re¬ 
torts and operations to be the last word in the oil-shale 
industry. It is reasonable to believe that types of re¬ 
torts and practices different from those employed in 
Scotland may be devclope<l in this country more par¬ 
ticularly adapted to American shales and conditions. It 
is emphasized, however, that the Scotch oil-shale in¬ 
dustry is really the only commercially successful oil- 
shale industry in the world at the present time and 
that it has V)ccn successful for more thari sixty years. 
This being the case, the logical first step in the de¬ 
velopment of an oil-shale industry in the United States, 
a new art here, would be an attempt to apply the ap¬ 
paratus and practices now used in the country where 
oil-shale operators have reached their highest develop¬ 
ment. If Scotch methofls arc not found satisfactory 
in this country, it may be possible to modify them, and 
even if modifications are unsuccessful, the knowledge of 
Scotch shale operators, based on over sixty years of 
practical experience, cannot reasonably be disregarded 
but logically should serve as points of reference. 

In Scotland the shale brought from the mine is 
crushed by toothed rolls into pieces of average size of 
an ordinary brick; as a rule everything going through 
the rolls goes to the retort. 

Scotch Retorts 

From the breakers the shale is carried in cars up an 
incline to the top of the retorts, where it is dumped into 
the retort hoppers by hand. The most commonly used 
Scotch retorts are vertical and tapered, consisting of 
the following parts: At the top there is a hopper, 
which holds several hours supply of shale. Below the 
hopper is a cast-iron upper part which is about 12 ft. 
in length and which has a vapor outlet near the top. 
Under the cast-iron part, and joined to it with a fire¬ 
clay joint, is the lower masonry part, which is about 18 
ft. high and made of a single tier of very special-shaped 
firebrick. At the bottom of this part is the discharge 
mechanism and below that the spent-shale hopper, which 
serves one or two retorts and in which the spent shale 
accumulates. The cast-iron part is made circular or 
elliptical in cross-section, and the masonry part square 
or circular. Those of circular cross-section have an 
internal diameter of about 2 ft. at the top and 3 ft. at 
the bottom. The taper is constant. 


£ach retort, with its supply hopper, holds about nine 
tons of shale and the feed is by gravity. Pour retorts, 
as described, are set in a common furnace and are 
heated by the combustion of the fixed gases resulting 
from the distillation of the shale, supplemented by coal 
producer gas when necessary. Four retorts are a unit, 
and sixteen such units constitute a bench, two retorts 
wide and thirty-two retorts long. The present retort 
working on shale now being mined in Scotland has 
a capacity of about four and one-half short tons per 
day. Tests indicate that the retort capacity is a func¬ 
tion of oil production rather than shale throughput. 
Apparently a Scotch retort will produce approximately 
100 gal. of oil a day, whether it is working on a 10-gal. 
shale or 100-gal. shale. In the former case approxi¬ 
mately ten tons can be put through; in the latter 
but one. 

In the upper or cast-iron part of the retort most of 
the oil distills and the maximum temperature in this 
part does not exceed 900 deg. F. The lower or masonry 
part sei-ves mainly as an ammonia and gas producer. 
About 105 gal. of water, as exhaust steam, for each 25 
gal. of oil produced is admitted into the spent-shale 
hopper and pa8.ses up through the shale in the retort. 
The steam serves to absorb the heat from the spent 
shale, to produce water gas from the fixed carbon re¬ 
maining in the spent shale, to distribute evenly the 
heat in the retort, to produce ammonia from the nitro¬ 
gen of the shale, and to carry off the oil products 
formed. Distillation with steam increases the yield of 
ammonia about two and one-half times as compared 
with dry distillation, and also produces more oil which 
is of higher quality. 

Temperature and Heats 

The maximum temperature to which the shale is sub¬ 
jected it not much in excess of 1,500 deg. F., although 
temperature measurements have never been accurately 
made within the retort itself. The retort operators 
are skilled in judging retort temperatures by heat 
colors, and keep temperatures under careful control by 
looking into the furnace through peepholes. In general, 
in retorting and refining practice in Scotland, one is 
struck with the very definite way conditions are con¬ 
trolled. Many years of practical experience have deter¬ 
mined tj^ese conditions. 

The spent shale is discharged continuously from the 
retorts and the mechanisms used for this purpose con¬ 
stitute the main points of difference between the types 
of retorts. The spent shale is refuse. No commer¬ 
cial use has ever been found for it, although it has been 
tried in road and brick making. The fixed carbon re¬ 
maining in the shale amounts to only 1-1 to 2 per cent. 
This is the economic limit with reference to fuel con¬ 
sumption, throughput of shale, and ammonia and gas 
yield. A greater yield of ammonia could be obtained 
by reducing the amount of carbon, but at the expense 
of throughput. 

Vapors Separated From Gases and Repined 

Vapors pass out of the retort through the vapor line, 
which is cast integral with the upper part of the re¬ 
tort. Large suction fans in the dry gas main, between 
the scrubbers and gas burners, put a slight suction on 
the retorts. The vapors pass to largo headers and 
thence to a series of U-shaped, vertical, air-cooled con¬ 
densers made of cast-iron pipe. Below each U is a 
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receiving box for condensate, and from this box the 
condensed oil and ammonia water are drawn off to sepa¬ 
rating tanks. Uncondenaed gases pass through water 
scrublors, which remove any ammonia remaining in 
the permanent gases, and through oil scrubbers, which 
remove the light hydrocarbons, commonly known as 
‘‘scrubber naphtha.” The gas is then led back to the 
retort furnaces, where it is burned. 

Shale now being worked in Scotland yields per short 
ton approximately 10,000 cu.ft. of g^is having a heat 
\alue of about 240 B.t.u. per 1,000 cu.ft., approximately 
24.5 U. S. gal. of crude oil and 8G lb. of ammonium sul¬ 
phate. 

The crude oil, after having the bulk of the water 
separated, is run to the refinery. The refining of this 
oil is more involved and complicated than the refining 
of petroleum, as the oil must be subjected to more acid 
and alkali treatments and a greater number of distilla¬ 
tions. Therefore a shale-oil refinery contains mon* 
small stills and agitators than does a petroleum refinery 
of equal capacity. More batch stills are used than con¬ 
tinuous stills, and the Scotch .shale-oil refineries have 
extrabrdinarily large wax plants compared with petro¬ 
leum refineries of equal capacity. 

Flow Sheet of Products and Plant Layout 


I’ractically all refinery distillations are conducted 
with a large quantity of steam, which is admitted into 
the bottoms of the stills. The crude oil is run to coke, 
as arc also some of the redistilled oils. 

The yield of refined products in Scotland is somewhat 
as follows: 


Xaphtlia (includiiiK scrubbor uaplillm) 450 di*g. finl i)f»lnt !».!> 
Uurnitif; oilA (kiTo.st-nr iind llk<‘) . . 21.7 

.nnil fiiol dils. 2-1.4 

Lubrli‘;itiii|; oils . 6.7 

Wmx . »..S 

Sllll cok»-. 

. 22.S 


lOO.O 

A general idea of the complexity of shale-oil refining 
in Scotland can be gained by referring to Fig. 1, a 
generalized flow sheet of refinery operations at a typical 
Scotch shale works. This figure and* Fig. 3 are pre¬ 
sented through the courtesy of Scottish Oils, Ltd. The 
writer wishes to express his appreciation particularly to 
H. R. J. Conacher of this organization for the use of 
these figures. 

Scrubber naphtha, which is the gasoline or naphtha 
recovered from the retort gases by washing them with 
oil and subsequently distilling the latter, amounts 
roughly to 2.4 gal. per ton of shale. 

Ammonia water from condensers and scrubbers is 
run to ordinary continuous ammonia stills. Ammonia 
gases pass off and are dissolved in dilute sulphuric 
acid, much of which is recovered from the acid tars. 
The sulphate solution is concentrated by a continuous 
system and is finally purified and sold as crystalline 
ammonium sulphate. 

Fig. 2 is a plan of a typical modern Scotch oil-shale 
works, including retorting plant, oil refinery and 
ammonium sulphate plant, with accessories. It serves 
to indicate the outlay and equipment necessary in the 
production and marketing of refined oil-shale products, 
and gives an idea of the scale under which Scotch oper¬ 
ations are carried on. Such a plant represents the in¬ 
vestment of several millions of dollars. 

The principal objection in the minds of American 
. shale operators to the Scotch retort is its low through¬ 


put and its use of steam. Scotch operators find that it 
is necessary to heat their shale slowly and to use plenty 
of steam if a satisfactory oil is to be produced, and the 
past tendency in Scotch practice has been to lengthen 
the time of treatment and use more and more steam. 
As a matter of fact, the amount of steam used is largely 
determined by the amount of oil a shale will yield. 
Rapid production of oil from Scotch«shale has meant 
that an oil of poor quality resulted, though not enough 
work has been done on American shales to determine 
if they will bejiave the same way. 

The use of steam in retorting apparently does so 
much more than merely produce ammonia that its use 
cannot be abandoned without further consideration even 
if ammonia recovery is not desired. The spent shale 
coming from the Scotch retorts is very hot (perhaps 
1,500 deg. F.) and if not steamed would be discharged 



KKJ. 1. Kl.r»VV .'^IIKKT OF SCOTC'H UKFI.XKHV 
0l'KRAT10N.S 

in that condition and contain from 6 to 10 per cent of 
fixed carbon the fuel value of which would be wasted. 
The use of steam, as described, cools the shale, while 
heating the steam, thus carrying heat back into the 
retort; in addition, the steam and fixed carbon in the 
shale react, producing a gas of good fuel value, since 
it is composed mostly of hydrogen and carbon monoxide, 
thus utilizing much of the fuel value of the fixed carbon 
in the spent shale. As the carbon is burned out, 
ammonia is produced, and the excess steam and other 
gases protect the ammonia from decomposition at the 
high retort temperatures, and sweep it at once into 
the cooler zone. Oil production in the upper part of 
the retort goes on slowly and oil vapors made are at 
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once swept away to a cooler zone and out of the retort 
by the excess steam and gas, thus effectively protecting 
the oil from excessive decomposition. 

Byproduct Ammonia 

The question of producing ammonia from oil shale 
is one that ha& been discussed at considerable length 
by those interested in oil shale in this country. The 
average American oil shale compares favorably with 
Scotch shale in nitrogen content and it is to be ex¬ 
pected that the nitrogen in both shales can be re¬ 
covered with equal ease. The general tendency among 
American oil-shale processes seems to disregard 
ammonia recovery except the small amounts inciden¬ 
tally produced in ordinary dry destructive distillation. 
It is felt by many that the conversion of the nitrogen 
in a rich oil-yielding shale into ammonia is not a de¬ 
sirable thing, as such conversion would reduce the re¬ 
tort capacity for oil. While this is probably the case, 
there is nevertheless a fair probability that the in¬ 
creased returns made by producing ammonia would 
more than counterbalance the decreased oil-producing 
capacity of the retort, assuming a satisfactory market 
for the ammonia exists. This may particularly apply 
if it is found that steaming the retorts is necessary 
to produce the best grade of oil. To produce maximum 
economic yields of ammonia from oil shale, Scotch opera¬ 
tors find a maximum temperature of about 1,500 deg. 
F. and an excess of steam necessary. While 900 to 
1,000 deg. seems to be the highest temperature neces¬ 
sary to produce oil from oil shale, the increased heat 
needed to produce the ammonia is nearly if not com¬ 
pletely supplied by the combustion of the gas produced 
by the action of steam on the carbon of the shale in 
the ammonia-production part of the retort. 

The use of steam in retortii^g is said by the Scotch 
operators to increase the yield of ammonia over two 
and one-half times the amount recovered by straight 
dry destructive distillation. In discussing the ammonia- 
recovery problem, it is necessary to point out the pos¬ 
sibility of recovering part or all the nitrogen of the 
shales in some form other than ammonia, such as pyri¬ 
dine compounds and the like, and also the conducting 
of the oil-recovery and nitrogen-recovery operations in 
separate and more or less independent apparatus. Both 
of these possibilities require thorough study, and what¬ 
ever is done in the way of recovering nitrogen must 
take into account the main purpose of oil-shale treat¬ 
ment—^that is, oil production. 

Quality and Quantity of Yield 

The writer has examined oils from Scotch plants and 
oils produced by different processes from various Ameri¬ 
can shales, and has found that the quality of the Scotch 
oil is in every way much better than any oil he has 
thus far seen from American shales. Whether this is 
mostly due to the nature of the processes or to the 
shales themselves he is not definitely prepared to say, 
although it is known that the conditions under which 
oil is produced from shale have a very decided influ¬ 
ence on the quality and quantity of oil yield. However, 
it has also been determined that different shales, re¬ 
torted under identical conditions, do yield somewhat 
different oils. Both factors undoubtedly influence the 
quality of the oils yielded to a considerable extent. 

The problem of those working in oil shale seems to 
be the production and subsequent refining of the beat 


possible quality of shale oil consistent with economic 
practice. Once these conditions have been determined, 
they must be controlled and held as uniform as possible 
in commercial practice. The quality of oil produced' 
will perhaps depend on the kind and amount of prod¬ 
ucts desired, but it seems that the crude oil should* 
be obtained in as undecomposed or uncracked state as 
possible. This has plainly been the aim of the Scotch 
operators. Every successful change in Scotch retort 
design can be noted in the greater production of burn¬ 
ing oils and wax* from the Scotch crude, a plain indi¬ 
cation of less cracking. 

Perhaps, in the United States, it may be desired to 
obtain a greater yield of gasoline or light oils by 
cracking the crude shale oil. Even then it would ap¬ 
pear that the crude should be obtained from the retort 
in as uncracked a state as possible, and only those frac¬ 
tions of the crude most adapted for cracking be sa 
treated. Cracking the crude itself, either during pro¬ 
duction or subsequently, can reasonably be expected to 
yield more light oils, but at the expense of some of the 
desirable heavy fractions of the crude. The produc¬ 
tion of a crude yielding a maximum amount of gasoline 
directly from the retort is thus apt to be a decidedly 
wasteful and uneconomical practice and moreover likely 
to yield a very unsatisfactory grade of gasoline, since 
the cracking of the crude during production cannot be 
so easily controlled as the cracking of a selected frac¬ 
tion in a separate apparatus designed solely for crack¬ 
ing, where exact control is possible. 

As a rule^ American shale oils thus far examined dif¬ 
fer from the Scotch crude in that the former are heavier 
(specific gravity 0.900 to 0.980) than the latter (specific 
gravity 0.875), fractions from the former are more 
highly unsaturated and the odor more disagreeable 
than those from the Scotch crude. The American shale 
oils thus far examined were of a mixed paraffine and 
asphalt base, while the Scotch oil is distinctly of a paraf¬ 
fine base. It may not be possible to make as good oils 
from American shales as from Scotch shales, possibly 
because of the nature of the shales themselves, but un¬ 
doubtedly better oils can be made than are being pro¬ 
duced here today once the proper study of retorting 
methods has been conducted. 

Oil production from oil shale is a process of destruc¬ 
tive distiNation which is not a haphazard affair, but one 
which must be properly controlled if. good results are 
to be obtained. Obviously there are certain factors in¬ 
fluencing oil production from shale, and for any shale 
the proper thing to do is to determine optimum condi¬ 
tions for producing an oil which will yield the greatest 
profit. 

Factors Influencing Yields 

The Bureau of Mines, in co-operation with the State 
of Colorado, is investigating certain of these factors in 
its investigation at Boulder, Col., on Colorado oil shales, 
with the idea that best conditions, as determined from 
small-scale experiments, will later be applied commer¬ 
cially in so far as commercial considerations permit. 
Some of the factors which can be expected to influence 
oil yield and quality, and the influence of which should 
be studied, are set forth below. 

a. Size of shale particles treated. 

b. Thickness of charge in the retort. 

c. Rate of rise of temperature of the charge. 
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d. Maximum temperature to which shale is sub¬ 
mitted. 

e. Time of contact with and maximum temperature 
to which vapors are submitted. 

/. Effect of steam and other vapors and gases. 

g. Pressure under which retorting takes place. 

If greatest economic returns are to be obtained from 
oil-shale operations, the effect of such factors as these 
.should be determined. 

Figs. 3 and 4 show, respectively,, {he retorting and 
laboratory equipment established at Boulder in con¬ 
nection with the above-mentioned investigation. 

The Shale Oils 

Once the oil is produced, it must be studied to 
determine its rehnability. The high refining loss in¬ 
curred in Scotch operations has been noted, and efforts 
should be made, of course, to keep this figure to a 
minimum in the refining process. New processes of 
refining and treating may be worked out when the oils 
produced are thoroughly studied and tried out in com¬ 
mercial operations. The Bureau of Mines, at its Salt 
Lake City Station, in co-operation with the State of 
Utah, is studying the oils produced from various shales 
and by various processes, correlating its work in this 
regard with the co-operative work in Colorado. 

All American shale oils thus far studied by the 
Bureau are highly unsaturated and contain a consider¬ 
able amount of nitrogen bases. Some of the unsatur¬ 
ated compounds can probably be allowed to remain 
in the finished products, but others polymerize and de¬ 
posit gums and resins which must be removed in re¬ 
fining. The use of steam in Scotch retorts seems to 
prevent the occurrence of nitrogen bases in the oil 
to a large extent. It seems that ordinary methods of 
refining petroleum will have to be modified for shale oil. 


and such modification can be the result only of thorough 
study of the oils themselves. 

Particular attention is directed to the high loss in¬ 
curred in refining Scotch shale oil. The refining loss, 
as has been noted, amounts to about 23 per cent of the 
crude treated. Thus, although average Scotch shale 
yields about 24.5 gal. of crude oil to the ton, only about ** 
20 gal. of this is marketed. As coippared with this 
high loss, the average loss in straight run refining of 
petroleum in American practice does not exceed 3i or 
4 per cent. If the shale oils thus far examined by the 
Bureau of Mines are a fair indication of what can be 
expected from American shales in commercial opera¬ 
tions, apparently the loss in refining them by Scotch 
methods would amount to nearly twice the loss in refin¬ 
ing Scotch shale oils. If ordinary petroleum-refining 
methods arc used, probably the loss would be still larger. 

Oils are refined for the purpose of making market¬ 
able products from them. In refining operations un¬ 
desirable or offensive substances are removed from the 
oils in order to make the finished products acceptable 
to the consumer, but in refining oils which .suffer high 
refining losses, such as shale oils, it is probable that 
not only are objectionable substances removed but a con¬ 
siderable amount of material which might be retained 
in the finished products to good advantage. 

Therefore probably a major problem in shale-oil re¬ 
fining is the reduction of refining lo.sses, either by the 
development of new or modification of old methods. 
Such development or modification can come only as the 
result of technical study of the oils. 

A refinery loss is a loss from more than one stand¬ 
point. In the first placet there is an actual loss of ma¬ 
terial, and in the second, treatments in which losses are 
incurred are more or le.ss expensive. So the refiner not 
only loses a part of his oil but pays for losing it. 
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KHJ. 3. OIL-SHALE RETORTING EQUIPMENT AT 
BOULDER. COL. 


A larRe part of the refininR loss in any event will 
probably be in the form of acid and alkali tars, and a 
field of research to utilize these tars is plainly indicated. 

This discussion is intended to call attention to the 
fact that conditions of retortinR and refining should be 
worked out on a scientific basis if maximum returns are 
to be expected in oil-shale operations. Each operator 
shodld know with scientific accuracy the optimum con¬ 
ditions for treating his shale and refining his oil. The 
.chemist and chemical engineer will probably have a 
greater field for research in oil-shale operations than in 
petroleum production and refining. Particularly the 
oils need study. It is not possible to predict with ac¬ 
curacy the possible profits a plant can expect, or its 
costs, until the quality and quantity of products of 
marketable value it can make are known, as well as the 
conditions under which they can be made and refined. 

When the problem of producing satisfactory products 
has been solved, there may be a field for research in the 
stinly and production of byproducts. Discussion of by¬ 
products seems premature now, it is true, but later the 
oil-shale industry may develop an important byproduct 
industry. As a matter of fact, few realize the impor¬ 
tance of the present petroleum byproduct industry. 

When the Scottish oil-shale industry was’ started, 
economic conditions were such that the oils produced 
could be marketed with profit, but these conditions 
have changed, and since about 1864 the industry has 
been successful only because of continual improve¬ 
ments that have been made in the technology of shale- 
oil production and refining. In this regard, Steuart* 
writes: 

“The Torbanehill mineral* yielded' the raw material 


*sieuftrt. D. R.. "Tho Oil Shales of the Lothlans**-^art III. 
“The Uheniislry of the Oil Shales." "Memoirs of the Geolofftcal 
Survey,” Seollrmtl, pp. 137-138. 

*A vi'ry rich oil shale. 


for about a dozen years, much of it being used in 
Scotland and some being exported to America and the 
Continent for distillation. 

*Tn 1862, the supply from this source was being ex¬ 
hausted, and the material became too valuable and ex¬ 
pensive for this industry, hence shale was resorted to, 
but with widely different results. While the Torbanehill 
mineral yielded about 120 gal. of crude oil per ton, the 
shales first used furnished 40 to 50 gal. and soon the 
yield was 30 to 35 gal. The expiry of Young’s patent 
in 1864 led to a* rapid expansion of the Scottish oil 
industry, but ere long it sustained a severe check. The 
discovery in 1859 of oil wells in Pennsylvania by B. L. 
Drake was soon followed by the importation of petro¬ 
leum lamp oil into Britain, the quantity increasing year 
by year. Owing partly to thi.-i competition and partly 
to the increase in the number of oil works, prices gradu¬ 
ally fell. . . . 

American and Russian Competition 

“At first the Americans exported to Britain only burn¬ 
ing oil, but they soon began to introduce supplies of 
lubricating oil and subsequently of solid paraffine. Then 
the smaller works (whose retorts had been mostly for 
the production of burning oil) tended to decrease in 
number, and the larger ones to increase in size, thus 
concentrating and cheapening production. Retorts were 
improved to suit the circumstances, and to produce a 
purer oil with a larger proportion of heavy products. 
Mechanical labor-saving arrangements were devised, re¬ 
fining was improved and cheapened, and economies of 
every kind were introduced. The chemicals used in re¬ 
fining were recovered; and the tars separated by them, 
the removal of which had involved expense, now became 
a source of profit as fuel. The supply of Peruvian guano 
began to fail, hence the price of sulphate of ammonia 
rose to £22 (1880) and even to £24 per ton; but as the 
importation of nitrate of soda increased greatly, it fell 
below £8 per ton about 1890, when burning oil sold at 
less than 6d. per gal. These conditions led to further 
concentration. Retorts especially designed for the 
manufacture of sulphate of ammonia were universally 
adopted, and improvements were introduced to secure 
greater economy of working. With the older type of 
retorts a shale had to yield about 30 gal. of crude oil 
per ton in order to be profitable; but with the new re¬ 
torts, andTthe increased yield of ammonia and fuel gas, 
a shale furnishing 20 gal. is remunerative. Not more 
,than 16 lb. of sulphate of ammonia per ton was formerly 
obtained as a maxirnym, now 35 to 70 lb. is got, accord¬ 
ing to the quality of the shale. By these methods the 
quality of shale that can be worked with profit has been 
increased and the life of the Scottish industry has been 
lengthened. 

“Since 1873 the Russian petroleum industry has de¬ 
veloped rapidly, and in recent years competition from 
this source has become very severe. Russian crude oil, 
however, produces no solid paraffine; and America shows 
signs of not being able to respond as easily as formerly 
to the increased demands of the world for petroleum, 
any increase in American output being fuel oil. In 1905, 
however, it succeeded by great effort in making up for 
the Russian deficiency caused by troubles at Baku. In 
1909 and 1910 there was a definite decrease in the export 
of burning oil from America to Britain. Sulphate of 
ammonia is being produced in greater quantities from 
iron works, coke ovens, Mond gas producers, etc.; but 
the demand also increases. New competitors are always 
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arising; recently, for instance, Galicia with solid paraf¬ 
fine, Rumania with burning oil, and the Dutch East 
Indies with motor spirit. But notwithstanding this 
prolonged and fierce struggle for existence, the Scottish 
industry still survives. The Scottish companies vie with 
one another in their efforts to improve and cheapen the 
processes, and show signs of mutual helpfulness and 
co-operation. In the early days of the industry opera¬ 
tions were carried on in. a simple but expensive fashion. 
Sometimes the shale was carted miles to the retorts, and 
the crude oil carted miles to the refinery, and breaking 
shale, pumping oil, etc., were done by manual labor. 
But through all these years evolution has been at work 
in developing a high state of organization, resulting in 
economy and efficiency. The most of the existing w*orks 
have adopted electricity for lighting and for the con¬ 
veyance of power for all purposes. 

“In 1894 there were thirteen oil companies in Scot¬ 
land; now there are only seven (three of which produce 
crude oil only), but the output has not been reduced.”* 

New and Improved Practice Being Devet.oped 

Thus there is seen the continual application of new 
and improved practice in the Scotch industry, a practical 
seeking after better methods, perhaps not by means of 
strictly scientific research, but nevertheless by research, 
which, conducted in a practical manner and with a defi¬ 
nite objective in view, has kept the industry alive. It 
may be noted that the only companies in Scotland which 
have survived during the long years of competition have 
been those which could afford to experiment and had the 
capital at hand to conduct operations in a large way 
under the supervision of trained technicians and execu¬ 
tives. Once a market had been established for certain 
products, efforts have continually been made to increase 
the yield of these products and lower production cost. 

The oil-shale industry in this country will afford 
a field for the mining and mechanical engineer, as well as 
the chemist and chemical engineer. Mining the shale is 
hound to furnish a very important item in the total cost 
of producing refined shale-oil products. In Scotland the 
coat of mining the shale is well over 50 per cent of the 
total cost of making refined shale oils. The mining of oil 
shale in this country should offer the mining engineer an 
opportunity to devise new methods of drilling, breaking 
down, hoisting, conveying, crushing and the like, and 
permit the reduction in total costs by supplementing 
high priced mine labor with mechanical devices. 

^ Retort Construction 

Retort construction is a problem for the mechanical 
and chemical engineer. The Scotch retort, when care¬ 
fully examined, is found to be admirably suited for ito 
task. A notable feature in its design is the manner in 
which provision is made for the expansion and con¬ 
traction of each retort in a unit, independently of any 
of the others. The average life of the best types or 
Scotch retort is well over twelve years; the value of this 
figure can be appreciated when it is learned that the lite 
of the first retorts used was only one and a half to two 
years. The mechanical engineer may be asked to adapt 
the Scotch retort to American shales, and the writer 
believes it to be capable of considerable modification for 
certain definite purposes. Its freedom from complicated 
mechanical devices, long life and satisfactory perform¬ 
ance for so many years in Scotland make it difficult to 

*rhe larxcBt of the8« consolidated into one company, Scottish 
Oils. lAd.. In 1919 .—Author. 



Fin. 4. OTL-SIIALK T.ABORATORY AT BOULDBP. COI.. 


disregard for use in this country without complete trial. 
A shale retort mu.st be rugged enough to operate con¬ 
tinuously for long periods at comparatively high tem¬ 
peratures handling an abrasive material. As has been 
the case in coal byproducts plants, the engineer may be 
able to substitute ordinary firebrick'with other refrac¬ 
tories, such a.s silica brick, and there may be a new field 
for the use of alloys and metals with protective coat¬ 
ings designed to resist oxidation at high temperatures. 
In the refining of the oils it is expected that while much 
of the ordinary petroleum-refining equipment can be 
used, probably much of it may have to be modified, anrl 
there are distinctly seen the possibilities of new refin¬ 
ing processe.s, equipment for which the chemical and 
mechanical engineer will be called upon to supply. 

Success Ahead 

The future of an oil-.shale industry in this country \a 
practically assured by the increasing consumption of 
petroleum and its products in this country over dome.s- 
tic production of petroleum. Indications are that in the 
comparatively near future the United States must im¬ 
port the bulk of its petroleum or find a substitute or 
new .source of hydrocarbon oils. While possibilities in 
the use of such substitutes as alcohol and coal-tar 
products cannot be disregarded, the writer sees in oil 
shale the natural and logical source of oils to make up 
in large part the coming deficit between domestic con¬ 
sumption and production of natural petroleum. It seems 
certain that motor fuels, burning oils, fuel oils and 
paraffine wax can be made from shale oil, but there is 
considerable doubt as to the possibility of producing 
more than moderately viscous lubricating oils from them. 
Between the knowledge that certain oils can be produced 
and their actual commercial production is a large gap 
which must be filled by properly directed research and 
investigational work. There are reasons to believe thjd 
a company, well organized, with plenty of capital and 
well equipped with businc.ss and technical men, if situ¬ 
ated favorably, would have a rea.sonable chance of es 
tablishing successful commercial shale-oil production, 
if not at the present time, at least in the near future. 
The necessity for technical investigations and control, 
however, cannot be too strongly empha.sized, because 
the oikshale industry, in its final analysis, is nothing hut 
a low-grade raw material chemical manufacturing enter- 
pri.se, which, when economic conditions are right, de¬ 
pends on capital and business and technical ability for 
8ucce.ss. 
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AN lNUi;STUIAI^ KliiSigAnini I.ABORATORY DKVKLOPEU FROM AN OLD MIIA. IN A FAVORABLE! IXICATION 


A Novel Laboratory for Industrial Research 


A Description of a Research Laboratory Organized to Study and Develop New and Economical Problems 
Relating to Chemical and Metallurgical Processes and Equipment, With a Succinct Enumera¬ 
tion of Some of the Problems Which Are Being Studied 


W E HAVE been preaching the doctrine of intel¬ 
ligent research in industry so earnestly that it 
is always a pleasure to tell of the successful 
operation of a laboratory devoted to the purpose. Of 
course, a laboratory is only a shell; it is the men in it 
that count; but wisdom begins in regard to this subject 
with the selection of the men, the selection of the sub¬ 
jects for research and the establishment of proper facili¬ 
ties and surroundings for the work. Certain principles 
seem to be pretty well established: The men engaged 
in research must not be taken from their work to do 
incidental testing for production control; they must not 
be teased and hectored by problems of administration; 
their business is abstract thinking and corroborative 
testing, and these things are incompatible with union 
hours, the time clock or the whistle. 

In a way, of course, research is speculative, but the 
word needs ({Uiilification. Anybody with money in the 
bank can speculate if he wants to but the number of 
persons who can engage successfully in true research 
is severely limited. This calls for constantly more and 
more specialized knowledge, and the laboratory which 
the writer is about to describe was organized to study 
and develop new and economical methods for the separa¬ 
tion of particles in suspension and for their more inti¬ 
mate admixture. The special requirements necessary 
for w’ork in this field were happily already possessed by 
the Dorr Company’s scientific staff, inasmuch as the 
field in question indicates the general scope of the Dorr 
apparatus. But the successful operation of the labora¬ 
tory staff in the solution of problems within the domain 


mentioned has led to the undertaking of work quite out¬ 
side of these limitations, so that its scope has been 
greatly extended beyond the original plans for the 
establishment. 

A research laboratory differs from everything else 
under the sun. Generally speaking, the more we know 
of a thing the better can we tell what it will do or 
accomplish. With a research laboratory, however, the 
more ij^'holarship and scientific understanding we bring 
to it the less can we tell what will come out of it. 

The metallurgical and chemical apparatus invented by 
.1. V. N. Dorr have been fully de.scribed in previous 
issues of Chemical & Metallurgical Engineering.' 

They were thoroughly established in the cyaniding 
industry, but the inventor set himself the problem of 
introducing them generally into industry wherever a 
use for them might be found. Outside of cyaniding 
they were practically unknown untjl Mr. Dorr moved 
East from Denver, leaving a metallurgical branch and 
testing laboratory behind him when he established 
headciuarters of the company that bears his name in 
New York, and surrounded himself with a competent 
scientific and technological staff. 

Necessity of Research Apparent 

At this point the necessity of research became evident 
to fill in the gap between Why and How. It was easy 
enough to ask, for instance, why wouldn’t a thickener 

'“The Use of Hydrometallurglcal Apparatus In Chemical Engi¬ 
neering," by John V. N. Dorr, January and February. 1915. pp. 
66-69 and 91-98. 
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clarify the waters cominer from an anthracite coal 
washer, save the coal and avoid the pollution of streams? 
But you can’t sell apparatus or anything else on a ques¬ 
tion. Men of affairs are singularly averse to buying 
problems. On the other hand, if you can tell them how 
to solve their problems they become interested imme- 
d^atel 3 ^ Here is the direct incidence of research. And 
very fortunately the substance of the little homily at the 
beginning of this article in regard to the subject was 
clear in the mind of the inventor. He ^wanted a place 
where work might be done in peace and quiet, apart 
from noise and distractions, and where the men at work 
would be free from the misery of a high-rent time clock 
to worry them to undue speed or omissions. It is re¬ 
markable how closely allied is academic calm to indus¬ 
trial research. The very thing to avoid is the slap-dash 
bustle and the emphasis of so-called “scientific” manage¬ 
ment in such a laboratory. If a man can think better 
when he dawdles with his figures there is no reason why 
he shouldn’t dawdle with his figures. If the man in 
authority lacks scientific understanding his only safety 
is to leave the place alone. It is much better for such 
a person to say his prayers over the laboratory than to 
give instructions in it. 

Old Mill Becomes a Laboratory 

Mr. Dorr purchased for the use of his organization 
an old mill at Westport, Conn., built way back in the 
seventeen hundreds, with good water pdwer and about 
thirty-five acres of mostly wooded land. The mill was 



:*00-KT. IMIKK THH'KKNKK 


reconstructed for laboratory purposes and for semi¬ 
commercial and commercial testing. It was provided 
with a considerable variety of small, medium and some 
full-sized apparatus for grinding, separating, drying, 
etc., besides a good metallurgical outfit, and an extensive 
chemical and a fair physical laboratory equipment. 

An excellent library is provided with a big fireplace 
and comfortable chairs and tables, there are comfort¬ 
able sleeping-rooms, and—the writer is speaking from 
experience—a grand breakfast may be prepared there. 
There are trout in the stream which runs under the 
mill, the woods about it are a bird refuge, and near by 
a couple of houses are approaching completion for the 
greater convenience of those engaged there. The place 
is forty-four miles from New York and about four miles 
from South Norwalk, which is an express passenger sta¬ 
tion on the New York, New Haven and Hartford 


R.R. ^ The l"ibor:itory has a permanent staff of four 
research engineers, together with attendants and labor¬ 
ers, and usually there are four or five more chemists or 
engineers trying out new ideas, or working on improve¬ 
ments in methods of separation or mixing, or in rese*u’c*h 
along other lines. These extra men may b^ members of 
the company’s own staff or from those of its clients. 

Some op the Prob[,bms St<}died 

The scope of the w'ork undertaken at the laboratory 
may best be set forth by a list of the subjects of some 
of the problems already studied, and it also indicates 
how far beyond the original field of wet metallurgy the 
use of these apparatus has been brought by the applica¬ 
tion of intelligent research. The list includes: Leach¬ 
ing copper and tin ores, flotation of copper, tin, iron and 
lead ores; studies in connection with the production of 
Chilean nitrates, clays, bauxite, alum, feldspar, iron 
ores, phosphoric acid, acetylene, abrasives, coal, cement, 
dye wastes, fluedust, kaolin, lithopone, limestone, mag¬ 
nesia, oils, paper pulps, paints and pigments, rubber, 
starch, sewage, soap. etc. A curious example of research 
in this laboratory was one which resulted in an advance 
in the technology of making false teeth. 

Operations op the Laboratory 

The operations of the laboratory may be divided un¬ 
der the following main headings: 

Research dealing with the development of the com¬ 
pany’s ideas in connection with processes and equip¬ 
ment ; 

Research for clients often along lines which do not 
involve the use of the company’s apparatus; and 

Testing for the enlightenment and instruction of the 
sales forces. 

Experience has demonstrated that what may appear 
to be a simple testing problem generally calls for care¬ 
ful research before a definite report can be rendered, 
and in view of this the company has adopted the policy 
of charging for all but tho.se forms of simple testing 
in relation to sales which do not in any way call for 
analysis or research. Here we have an excellent ex¬ 
ample of laboratory growth: starting as a testing out 
plant to aid sales, as its competence develops it becomes 
a commercial laboratory. And the policy of charging 
for the study of manufacturers' problems enables the 
corporation to avoid tacking the cost of special research 
on the price of apparatus. It also makes it possible to 
maintain standard prices for sipparatus. 

Wholly apart from the services mentioned the labora¬ 
tory play.s a further important role as a mistake elimi¬ 
nator. 

Some of the Things Accomplishei) 

Some of the things accomplished th.at began in the 
laboratory as ideas which were tested out on a theoreti¬ 
cal .scale and later developed in part in the apparatus 
installed and in part in field work are the following: 
The art of “closed-circuit grin«ling,” for instance, was 
well known in vret metallurgical work, but new to chemi¬ 
cal technology outside of that domain. It needed the 
laboratory to demonstrate its usefulness in such inrliis- 
tries as the production of pigments, floated silica, milk 
of lime, etc. Here, too, the idea was first considered to 
use thickeners to recover the du.st from blast-furnace 
gases in which up to 47 per cent of iron is entrained. 
The method of introducing Dorr apparatus into clay 
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industries was worked out here, as also the savinsr of 
large quantities of coal from anthracite washeries, 
already referred to, and, at the same time, avoiding the 
pollution of streams. One of the sequelae of this work 
was the establishment of a branch office in Scranton, Pa. 
A later development is in the bituminous washeries, 
also saving coal and avoiding the pollution of streams. 
It required preliminary testing to prove the use of 
apparatus in cement mills and in the separation of fine 
phosphate rock from clay. A major problem had to do 



KKVOI.VING SrUKRN FOR TRADR WASTE 


with the handling of hot saccharate in the Steffens house 
of beet sugar establishments and for concentrating this 
precipitate under conditions of heat control prior to 
filtering, and for thickening the first carbonization pre¬ 
cipitate. An allied problem worked out and successfully 
put into practice in the operation of a cane-sugar mill 
was the production, without filtration for subsequent 
evaporation, of a bright juice which is practically free 
from suspended solids. An unlooked-for secondary re¬ 
sult which developed in field tests was that the underflow 
was much denser (liquid : solid ratio) than is other¬ 
wise obtained. This promises to eliminate a second 
decantation, which is a fertile source of loss. 

Improved Treatment op Sewage 

Another field in which research in the improved sepa¬ 
ration of solids from liquids was indicated and begun 
was in the treatment of sewage. The work started 
several years ago with problems relating to trade 
wastes w^hich led to the development of a self-cleansing 
rotary screen, and this in turn warranted an attack 
upon the great (question of the disposal of domestic 
sewage. Success in handling trade wastes led to the 
organization of a special sanitary department of the 
Dorr Company. 

The domestic sewage problem is so pressing that it 
will probably be of interest to indicate the incidence of 
the work, although a complete solution of the problem 
is not yet at hand. When stream pollution is to be 
avoided, an affluent of high purity is required, which 
will be allowed to flow away without nuisance resulting. 
A desirable method of producing this purification is to 
activate the sewage—^that is, to bubble air through it 
until oxidizing bacterial cultures are formed which de¬ 
stroy and absorb the offensive matter in the sewage. 
A clarified stable water effluent is produced, the impuri¬ 


ties being separated in solid form by settling as “acti¬ 
vated sludge.” 

The great difficulty with all sewage .activation, 
processes is that they require so much air that the fac¬ 
tors of cost and time become a heavy burden. The new 
revolving screen operates in conjunction with this 
process by removing the sizable tough and non-diges- 
tible solids from the raw sewage prior to activation, 
thereby lessening the purification work of the bacteria. 
The activation tqjces place in a specially designed clari¬ 
fier (or thickener) which effects distribution of circula¬ 
tion of the air bubbles in one chamber and separation 
of sludge from clear effluent in another. The indica¬ 
tions are that aeration may thus be accomplished in less 
time and at lower expense than by other means. The 
aerated sludge then passes to final treatment. 

Undeveloped as yet, but making progress under the 
auspices of this company as well as in other research 
laboratories, is the biological treatment of the sewage 
so that it shall have enough nitrogen when dried to be 
a high-grade rather than a low-grade nitrogen fertilizer. 
Dried activated sludge is not a nuisance. The other 
features, the removal of grease by mechanical means, 
the immediate treatment of sewage as it flows from the 
sewer and before It has become septic, with the avoid¬ 
ance of great settling tanks; the enclosed, unsmelled and 
unseen mechanical treatment from start to finish; the 
chlorinated clear and harmless effluent that flows away 
and the dried sludge fertilizer brought out as the final 
product of one operation, all push along toward the 
solution of these perplexities. The research of this 
company’s group of chemists and engineers, in conjunc¬ 
tion with the work done by others during the past 
twenty-five years, leads to hope that the Desired Thing 
is not far off: the inoffensive disposal of municipal 
sewage, an end to the pollution of surrounding waters 
and neighboring streams, the resolution of a present 
danger to health into an inoffensive sanitary disposal 
plant; a boon to agriculture and a source of profit 
rather than an expense to municipalities. 

' Research and Industrial Wastes 

In a paper read by George S. Ilessenbruch at the 
Indianapolis meeting of the American Society of Me¬ 
chanicals Engineers the following points were empha¬ 
sized: In many instances the financial returns from the 
wastes when properly processed and obtained from the 
raw materials in a manufacturing plant have been 
greater than the rdturn from the actual manufactured 
article made in the same plant. Today we are con¬ 
fronted by the cry of increased production. Every 
manufacturer is striving his utmost to help this move¬ 
ment. In fact it is the solution or at least an ameliora¬ 
tion of many of the evils that threaten us seriously, 
and it is natural to turn toward the utilization of wastes 
and waste materials, which is the most economical and 
beneficial way to help this movement. Reducing the 
wastes or utilizing them in some way or other by 
suitable processing will not only save the national re¬ 
sources from being depleted more rapidly, but it will 
also reduce costs, establish new industrial undertakings, 
give employment to more people, open up new channels 
of commerce and induce capital to invest in new enter¬ 
prises. The meaning of all this is fully realized and 
industrial as well as pure scientific research is gradually 
receiving more and more attention. 
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CiRNUKAT^ VIKW OF CLINCHFIKIJ^ PLANT 


LiOw-Temperature Carbonization of Coal and Manufacture 

of Smokeless Fuel Briquets 


Low-Temperature Carbonization of Coal Compared With High-Temperature Carbonization— 
The ^‘Carbocoal Process,” Retorts, Machinery, Etc., 

Installed at the Clinchfield Plant 

By harry a. CURTIS, Ph.U * 


T llK conversion of bituminous coal into a smoke¬ 
less fuel by any commercially feasible process is 
a project of first-rate importance, not alone be¬ 
cause of the interesting engineering and chemical 
problems involved but also on account of its vital eco¬ 
nomic bearing. 

Low-Temperature Caruonization Compared 
With Coke-Oven Practice 

When a given coal is distilled or carbonized, there 
arc several factors which influence the quantity and the 
composition of the various byproducts, but of these 
factors temperature is the dominant one. In the ordi¬ 
nary byproduct coke oven, where the prime object is to 
turn out a special product for the metallurgical indus¬ 
try, the carbonization is carried out at a temperature 
far above that which is favorable to a high yield of 
oils. The resultant coke is too inert and too high 
priced a product to find favor in the domestic fuel mar¬ 
ket or in the industries generally. 

If coal be carbonized at lower temperatures, say at 
about 900 deg. F., the yield of oils per ton of coal will 
be more than doubled, while the gas yield is corre¬ 
spondingly much less. If a coal of the following proxi¬ 
mate analysis be used 

I'rr rvnt 

Vulaiilo matter. 3S 

Kixi'il rarburi... .58 

\i*h. .7 

* Chief Chemist, International Coal Products Corporation. 


the yield of the various products will be as follows 
(assuming that a (?oke oven could handle so high vola¬ 
tile a coal): 


C'liki* n'KMliif, piT 
ril ft 
I'fir, Kill 

Li'Kht till fri , khI 

.Ainmoiiiiiin 


Ml 11', vnlfitilri 
10,000 
12 

20 


l.fiw 'IViiiti. 

72 (10'vf>lRlilf ) 
4.000 

24 

li 

10 


The coke residue in the two cases will be quite differ¬ 
ent in character, the higher-temperature product being 
harder, coarser grained and more inert in the fire, 
while the low-temperature residue is light, relatively 
soft, friable and easily burned. 

The high-temperature carbonization in the coke oven 
yields much more gas than does low-temperature car¬ 
bonization, but the coke-oven gas will be lower in aver¬ 
age heat value, say TfiO B.t.u. as compared with 7t50 
B.t.u. for the low-temperature process. This differ¬ 
ence is, of course, due to difference in composition, the 
low-temperature gas corresponding more nearly lo that 
which is produced in the coke oven during the earlier 
stages of coking. 

The tars produced are quite different in composition. 
An indication of this is that while the specific gravity 
of good coke-oven tar will run about 1.17 at 60 deg. F. 
and the tar will show a free carbon content of about 
6.5 per cent, the low-temperature tar will run less than 
1.1 specific gravity and have a free carbon content of 
less than 1 per cent. In general, the low-temperature 
tar contains more paraffine bodies and less aromatic 
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compounds than does coke-oven tar, but the tar acid 
content of the low-temperature tar is higher. For ex¬ 
ample, on distilling the tars, the 170 deg. to pitch 
fraction of tlje low-temperature tar will contain about 
40 per cent tait acids» while the distillates from coke-oven 
tar will run Iws than 16 per cent tar acids. The low- 
temperature tar distillate contains only a trace of the 
phenol which isr characteristic of coke-oven tar, but 
the "phenol coefficient" of the low-temperature tar dis¬ 
tillate will run higher, due to the fact that the crescls 
arc more powerful disinfectants than is phenol. 
Naphthalene is evidently a high-temperature product, 
for it is absent in the low-temperature tar. 

The light oil recovered from the gas in low-temper¬ 
ature carbonization differs from that obtained in coke- 
oven operation in that the former contains about 20 per 
cent of paraffines mixed with the usual benzene, tol¬ 
uene, etc. In war times, when pure benzene and 
toluene are needed, this is a disadvantage, since the 
paraffines must be removed, but in peace times, when 
this oil will normally be worked up into motor spirits, 
the presence of the paraffines is an advantage because 
it lowers the freezing point of the mixture, whereas 
the corresponding product from the coke oven must be 
mixed with gasoline for winter use. 

The ammonia produced in low-temperature carbon¬ 
ization is only about half that yielded by the coke oven. 
It is known that when coal is distilled, evolution of 
ammonia begins at about 650 deg. F. and practically 
ceases at about 1,450 deg. F. The distillation at an in¬ 
termediate temperature, 900 deg. F., without steam¬ 
ing, necessarily gives a low yield of ammonia. 

The “Carbocoal Process" 

The Carbocoal process for producing an anthracite¬ 
like fuel from bituminous coal is not purely a low- 
temperature process, since the soft semi-coke obtained 
in the initial low-temperature carbonization is subse¬ 
quently briquetted with pitch and then carbonized at a 
relatively high temperature. This point should be 
borne in mind in comparing the yields of the Garbo- 
coal process with simple low-temperature processes. 
Also it is not correct to compare the yields of the Car¬ 
bocoal process directly with the yields of the byproduct 
coke oven, for while the tar from a coke oven is mar¬ 
keted as such, in a Carbocoal plant the tar is distilled 



Kit;. 1. BATTERY OF SIX IA)W-TEMl»ERATrRE RETORTS 
IN COURSE OF CONSTRUCTION 



FUJ. 2 . FEED AND DRIVE MECHANISM 


and the pitch returned to the process, tar oils being 
marketed in place of tar. 

In the Carbocoal process the coal is first crushed to 
pass a il-in. screen and is then fed by screw conveyors 
into horizontal retorts. Kach retort is about 7 ft. in 
diameter and 20 ft. long, lined with carborundum and 
carrying two heavy paddle shafts running lengthwise 
through it. Each shaft carries about forty paddles, so 
arranged that when the shafts revolve the paddles stir 
the coal continuously and advance it slowly through the 
retort. The advantage of moving the coal up to the hot 
walls of the retort inste.-id of depending on the trans¬ 
fer of heat through the coking mass is obvious. 

‘The yields obtained in this step of the process are 
those represented under low-temperature carbonization 
discussed above—i.e., about 4,000 cu.ft. of rich gas, 
24 gal. of tar, H gal. of light oil and 10 lb. of ammo¬ 
nium sulphate. 

The semi-coke which is continuously discharged from 
the retorts may be used directly under the boiler of a 
power plant or may be charged directly into a gas pro¬ 
ducer. It is, however, not in shape to market for gen¬ 
eral use, being too soft and carrying too many fines. 
In the next step in the process this soft semi-coke is 
ground and briquetted with hot pitch, heavy roll presses 
being u^ed for this work. These raw briquets are like 
the usual smoky coal briquets which have done much to 
prejudice the market against briquetted fuel. In the 
next step in the prpeess, the raw briquets are charged 
into inclined rectangular retorts and carbonized for 
about six hours at 1,800 deg. F. During this time the 
briquets shrink about 30 per cent in volume, the pitch 
binder is coked, and the hard, dense briquets resulting 
finally are quite smokeless when burned. 

The high-temperature carbonization results in a fur¬ 
ther yield of byproducts—viz., about 6 gal. of tar per 
ton of coal, about 5,000 cu.ft. of gas, an additional 10 
lb. of ammonium sulphate and a little more light oil. 

In a Carbocoal plant, the byproducts from the primary 
or low-temperature carbonization are combined with the 
corresponding byproducts from the secondary or high- 
temperature carbonization, and worked up as usual. 

In order to compare the output of a Carbocoal plant 
with that of a byproduct coke oven, it may be assumed 
that the tar is distilled in both cases, the pitch in the 
case of the Carbocoal process being turned back. In 
the accompanying table the pitch from coke-oven tar 
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is taken at 68 per cent the volume of the tar and the 
pitch from the Carbocoal process at 60 per cent the 
volume of the tar. The yield of Carbocoal will be a few 
per cent higher than the coke for two reasons—one 
that the Carbocoal still carries 3 to 4 per cent volatile, 
and the other that the pitch used in briquetting yields 
some coke in the secondary carbonization. 


YIKLDS rUOM A TON OK DHY COAL 
(Sf'p aiiiilyHiH in text) 


<‘(ikc or Carbocoal, per rent. 

(ills, eu.ft. 

Light oil fnirn gas, gal . 

.Xfiimnniuiri Hiilphutr, Ib. 

Tur nilH, gal. 

IMtfli, gal. 


('okfOvon t’urboffial Kro 


66 

68 

10,000 
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3 

2 

20 

20 

3 8 

15 

8 2 
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The coal is assumed to have the analysis given 
earlier in this paper, which makes the coke-oven yields 
appear a little unusual, since a coke oven seldom uses 
so high volatile a coal. 

The Clinciifield Carbocoal Plant 

The Carbocoal process’ was developed during the 
past five years by the International Coal Products Cor¬ 
poration at its experimental plant in Irvington, N. J. 
Most of the work here was done with commercial-sized 
retorts, since it was clear from the nature of the prob¬ 
lem that small-scale apparatus would not yield the 
necessary mechanical data on which to design a com¬ 
mercial plant. The experimental plant at Irvington 
has a capacity of about *100 tons of coal per day, but 
this plant is operated strictly for experimental and 
development purposes. 

>See Chem. & Met. Kno., vol. 19. p. 579. 


During the war the United States Government fi¬ 
nanced the construction of a 500-ton-per-day plant at 
Clinchficld, Va. This plant was finally put into opera¬ 
tion in .June, 1920, and has been running steadily since. 
Full-capacity production will be reached during the 
present summer. 

The Clinchficld plant is equipped with twenty-four 
primary, or low-temperature retorts, each having a 
capacity of 24 tons of coal per day. The coal used is a 
good grade of bituminous coal coming from mines a 
few miles from the plant. After crushing, the coal is 
delivered to feed hoppers over the retorts from which 
it is carried into the retorts by self-sealing screw con¬ 
veyors. The somi-coke is discharged continuously by 
similar self-scaling screws and falls onto closed con¬ 
veyors which deliver it to storage bins in the briquet 
plant. Here it is ground, fluxed with pitch, and bri¬ 
quetted on heavy roll presses. The raw briquets fall 
onto a long, cooling conveyor and are delivered to stor¬ 
age bins at the secondary or high-temperature retort, 
whence they are charged into the retorts from steel 
larry cars. 

There are ten secondary retorts arranged in 
batterie.s of six and four, each retort about 12 ft. 
widfi and 20 ft. long, inclined at about 30 degrees and 
divided into six carbonizing chambers. After the final 
carbonization of about six hours at 1,800 deg. F., the 
finished briquets—Carbocoal—are discharged by grav¬ 
ity, (luenched and loaded for shipment. 

The byproducts are handled as in coke-oven practice, 
the Clinchfield plant including a complete byproduct 
plant, tar-distilling plant, light oil plant, power plant 
and all auxiliary equipment necessary to make it a 
self-contained unit. 
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The Chemical Profession—Its Opportunity 
and Responsibility 


An Outline of the Growing Effective Effort of the Chemical Profession and of the Necessity and Duty 
of Chemjsts to Enlist Capital, Brains and Natural Resources for Concerted Action in the 

Development of the Chemical Industry 

By R. S. McBRTDE* 


T he chemical profession today stands at an open 
door of opportunity. Indeed, every indication of 
the times is an invitation to enter upon a new 
era of growth and achievement that is most alluring. 
With the opportunity comes also a duty. The duty is 
one requiring not only service but also expansion and 
growth of the profession in many lines. Never before 
has the chemical profession seen such an ideal blend¬ 
ing of a promising future for itself with a splendid 
chance to render a large service to the world. The pro¬ 
fession is young, but it deals with basic and essential 
activities. It goes into all branches of industry with 
far-reaching influence. No one can today prophesy the 
immediate opportunity, much less foresee the increas¬ 
ing power, of effective chemical effort properly developed 
in future years. 

All of this would seem to be a statement of generali¬ 
ties of little interest or practical value if there were not 
at hand readily available means for the realization of 
these dreams. A simple analysis of professional activ¬ 
ity makes many of these points clear. 

The Basic Chemical Reaction 

Chemistry is principally applied for the control of 
industrial processes. In this application we can write 
one simple basic “reaction” which covers practically all 
of its activity. 

Resource -\- process -|- labor and power -j- manage¬ 
ment and scientific skill money — product + byprod¬ 
uct + profit. 

This industrial reaction goes on successfully under a 
wide variety of conditions. American business methods 
and the atmosphere of American science seem particu¬ 
larly conducive to high yields of all of the products of 
the reaction. Particularly does skill in science and 
management furnish a splendid catalyst for the re¬ 
action. 

The Yardstick of Chemical Success 

Measuring the speed of this reaction we cannot use 
the unit of product or unit of time, but we have two 
most effective yardsticks. The financial measure of 
success, of course, is expressed in terms of the dollar; 
and to the extent which the third product of the above 
reaction predominates, our financial and business in¬ 
terests would say that we had achieved success. On 
the other hand, we have the measure of scientific suc¬ 
cess. There is first the extent to which we have con¬ 
served our resources. There is also that measure of 
success which depends upon the improvement in quality 
of product or lessening the cost of a product of given 
quality. And the still more rigid test of achievement 

*Englnoorlngr Ropresenlativo, McGraw-Hill Co., Inc., Washing¬ 
ton. D. C. 


is that we shall have furnished something novel which 
is useful either as a substitute in old work or for the 
accomplishment of new results. 

Profession or Trade 

Chemistry is unquestionably practiced in this coun¬ 
try as a profession. It has, however, many hangers-on 
who lend to it the characteristics of a trade. As a 
profession it believes fundamentally in the application 
of knowledge. In this it is distinguished from a trade, 
which inevitably rests largely upon the application of 
experience rather than application of knowledge. This 
distinction between profession and trade is fundamen¬ 
tal. Without clear recognition of it the advancement 
of chemistry will be much handicapped and delayed. 
Fortunately, however, chemistry has through very re¬ 
cent years been granted a new vision which gives 
promise that it will recognize Ihis distinction. 

As a science, of course, chemistry dates back into 
early times, but modern chemistry has successfully 
avoided the pitfall of ancestor worship, ft has taken 
all of the Anglo-Saxon characteristics of independence 
of thought and vigorous advancement of new ideals. 
There remains, however, additional responsibility. Par¬ 
ticularly with respect to organized profc.ssional effort 
it has not correspondingly advanced. 

Organized Chemical Duty 

Turning back to the basic reaction of industrial activ¬ 
ity, we sfiould ask ourselves. What has organized chem¬ 
istry done or what is it doing today in the direction and 
control of industrial reaction? To what extent has 
it gone^nto the market for capital, for brains, for natu¬ 
ral resources? How has it encouraged the development 
of the process and machinery, patents and inventions? 
Wherein has it influenced the market conditions for its 
products and bypfoducts tending always to produce 
well-balanced industry? 

In almost every case we are forced to reply that 
coUvetively chemists have done almost nothing. What 
might or should have been done is all too obvious to the 
careful student of the situation. In impetuous, youth¬ 
ful attack upon its everyday problems, however, the pro¬ 
fession has ignored these duties and today seems to 
stand in need of reprimand. However, it is by no 
means too late to induce those efforts which will be ef¬ 
fective in this work, for they are only latent in the 
chemical profession. 

The Bid for Capital 

Chemical industry today is pot recognized as such— 
that is to say, that potent element of industrial de¬ 
velopment, the financier, does not recognize chemical 
activity collectively as such. This is in striking con- 
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trast with the railroads, the public utilities, the mining 
and metallurgical interests of the country. All of 
these and others go into Wall Street as a group and 
demand there and receive financial attention and back¬ 
ing. To date, however, the chemical profession has 
not developed a similar respect and attention for the 
chemical demand of the country. 

Recently the electrical appliance interests of the coun¬ 
try were urged to attend to matters such as this. Edi¬ 
torial comment to them emphasized: “Your banker is 
yoifr best business friend. Get acquaiifted with him and 
see that your bank officials become acquainted with 
your business and with the facts about the great elec¬ 
trical industry of which your business is a part.” The 
comment continued to set forth the more essential and 
less essential lines of electrical merchandise and supply 
that demand financial support during the coming year. 
The amazing total of estimated sales aggregated about 
two billion dollars in merchandise for 1920. Surely the 
chemical industries could make an even more impres¬ 
sive showing, but they have never even attempted such 
a demonstration. 

The electrical business taken at large is regulated. 
Profits are severely limited in many lines by the price¬ 
fixing activities of our public authorities, and yet this 
business successfully commands the interest of the 
banker and his support. How much more readily the 
chemical industry, young, rapidly growing and pros¬ 
perous as it is, can command this attention may well 
be appreciated. But not only is this opportunity 
greater, the financial demand is greater too, for it is 
the growing industry which needs the greatest amount 
of new capital. In greater proportion, too, is our re¬ 
sponsibility for this important aspect of professional 
effort. 

The Search for Resources 

The chemist should not be content to let the geologist, 
petrographer and mineralogist alone seek the resources 
of the country. He, too, must go into the field, not 
in person, perhaps, but by proxy, always seeking the 
natural industrial resource which is to be basic for 
his processes. Economic geology today is really re¬ 
source chemistry. The industry of tomorrow must de¬ 
pend upon explored resource of today. Imports, ex¬ 
ports, tariff and many other related questions are only 
beginning to receive their deserved attention by chem¬ 
ists. Individually we have begun to appreciate their 
importance. Collectively they are as foreign to the 
profession, it appears, as Greek or archasology. 

Processes and Machinery 

For successful development new processes and new 
machinery must continually be furnished. Only by 
individual effort and private support can invention be 
first conceived, but much of this invention which prom¬ 
ises well for the industry Will fail unless it receives 
more than this individual support. Full records of prog¬ 
ress must be made in order to facilitate wider expan¬ 
sion, wider application of new developments must be 
always encouraged, and co-operative effort in support 
of new and worthy undertakings must never fail, if 
the chemical profession is most quickly to realize upon 
the new ideas. 

Chemists must work together in these lines. They 
must co-operate to speed up the progress from research 
to achievement. This process is not simple, as we all 
know. Research leads to discovery. Discovery leads 


to invention. Invention leads to development. De¬ 
velopment leads to industrial accomplishment, and ac¬ 
complishment leads to industry. It is a stairway of 
achievement having many steps. Individual^' many of 
the steps are far too high to be negotiated. Collectively 
the profea.sion need fear none of them. I 

Today in the chemical industries we find many strik- ‘ 
ing example.s of widespread application,of simple equip¬ 
ment or process, as, for example, the filter press. Many 
industries have borrowed this device and put it to good 
u.se. Colloid chemistry, first studied by the “pure” 
scientist, who thought only of its theoretical meaning 
and possibilities, today is being recognized as a domi¬ 
nating influence in many industrial fields. Innumerable 
other examples might be cited. However, set against 
these we have whole industries neglected by the chem¬ 
ist. Fertilizers are prepared almost without the thought 
of chemistry. Coking except in a very few cases is un¬ 
directed by science; it remains a mechanical-engineer¬ 
ing art, almost in fact a trade, so largely is it guided 
by rule-of-thumb methods. It is almost inconceivable 
that the chemical profession will permit these and many 
others to remain without the dominating influence of 
proper professional attention. 

Labor and Power Problems 

Today the chemist for greatest industrial success 
must be something of an engineer economist He must 
study labor, immigration, emigration, finance, and re¬ 
lated problems diligently. 

Much of the chemical progress will result in reduc¬ 
ing the demand for labor in industrial processes; but 
simultaneously we create corresponding increase in de¬ 
mand for mechanical power. We thus add a need for 
study in the field of water power, electric power trans¬ 
mission, fuel prices, and related industrial require¬ 
ments. 

Today all industry is in competition for the supply 
of labor and for the supplies of fuel and power. The 
chemical industry cannot ignore this competition. To 
be sure, a young and thriving industry can usually af¬ 
ford to pay almost any price for essential materials 
or services, because the margin of profit is great; but 
the measure of permanent success will be determined 
by the extent to which efficient use is made of labor 
and by how fully the well-co-ordinated intelligent bid 
for power and fuel is made while directly meeting other 
indu.strial competition for these items. 

The chemists working together must study these ques¬ 
tions. They are not simple nor will they be solved in 
a year, nor even a decade. They will continue so long 
as industry continues, but ignoring them will at no 
time be safe. 

The Needed Brains 

Individually the chemist has done much in each of 
the fields which has been mentioned. Collectively he 
has done little. Lea.st of all has he been attentive to 
the problems of training up for the future of the pro¬ 
fession the needed younger men. 

Chemistry offers a romantic field for study to the 
youngster who may desire to consider science as a 
life work. More effort should be made to encourage this 
selection. Recently there has been some such move¬ 
ment, but all too little has been done along these lines. 
As the chemist of today goes forward in his profession, 
advancing from year to year in responsibility of posi¬ 
tion and size of organization directed, he will feel in- 
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ereaHingly the need for younger men to assume direc¬ 
tion of the details of his work. Unless there is soon a 
strong effort made to advance the professional stand¬ 
ards in teaching and to strengthen the college curri¬ 
culum, a md^t distressing lack of talent will confront' 
the executive in the not distant future. It will not 
be enough to*have many students studying chemistry. 
In fact, it is doubtful whether great numbers of stu¬ 
dents in this field will be any advantage at all. Much 
greater effort must be made to develop the quality of 
work done and the standards of performance required 
in the chemical curriculum so that the men coming 
out will be the very cream of our student body. In 
order too that the best and most vigorous minds among 
the younger men will choose to go along these lines, the 
rosy future in opportunity for service and achieve¬ 
ment must be clearly painted before their eyes. 

Persistent advertising of a profession makes for its 
future success. It is perfectly proper that there should 
be developed a dignified sense of professional self-im¬ 
portance. There is nothing to criticise and everything 
to commend in such a policy. Of course we will find 
amusing results from this and some criticism will doubt¬ 
less follow from time to time. Particularly striking 
exaggeration of this sort was spread broadcast by the 
much-advertised U. S. Marines quite recently. In 
emphasizing the opportunities of this “wonderful” serv¬ 
ice, they blazoned forth on billboards the natural steps 
in achievement for a young man as follows: The 
steam fitter becomes the steam engineer, the steam engi¬ 
neer the mechanical engineer, and the mechanical engi¬ 
neer finally achieves still higher plane as electrical engi¬ 
neer, who in turn may attain the highest pinnacle by a 
certificate of proficiency in the U. S. Marines. 

We certainly do not agree that electrical engineering 
should be placed above mechanical engineering—rather 
they are on a par. Still less would we agree that a 
certificate of marine proficiency is the pinnacle of all 
achievements, but the electrical engineer working vigor¬ 
ously through all proper professional channels has put 
across the idea that electricity is the most modern of 
activities, and we have through this poster a reflection 
of the success in advancing this idea. 

We wonder what will be achieved when the chemist 
starts a similar campaign. Certainly we may antici¬ 
pate that the popular conception of today regarding the 
i'hemist will be much improved, for today the chemist 
varies in the popular mind from a wizard to a glorified 
bottle washer. Either extreme view is popular. The 
correct impression of his purpose and function in our 
modern economic life is rare indeed; and he has only 
himself to blame. 

The Major Remedy 

There is today in the chemical profession ample 
vision, ample knowledge, ample energy, but all poten¬ 
tial and undirected. The need is not greater enthu¬ 
siasm; rather we require co-operation, co-ordination and 
concerted action. In every case the.element of working 
together must stand foremost. 

Approximately 20,000 men in this country today can 
properly be styled “chemist.” Every year the numbers 
are increasing by thousands. The potential force of 
this group is tremendous if the group will work 
together. They can command attention in any field. 
The professional spirit, quite the equal of that to be 
found in our major engineering activities, will be as¬ 


sured; and we shall have one tremendous asset which 
up to the present time the engineer has always lacked— 
that is, a single professional group. 

The American Chemical Society stands today perhaps 
as great a scientific achievement as has been recorded 
by any group in any natural science. It has, however, 
been compelled to neglect practically all of the profes¬ 
sional responsibilities to which the engineering bodies 
in the electrical, mechanical, civil and metallurgical 
field have given attention. It is these activities, and 
these functions for which the need today is greatest. 
Individual effort or effort of small groups in individual 
industries will not suffice. We should not discard the 
tremendous asset of working altogether in a single big 
body, including all chemists, organic, inorganic, theoret¬ 
ical, industrial or otherwise. However, this group 
must more keenly appreciate and more vigorously prose¬ 
cute these professional lines of effort. 

Chemists and Chemical Engineers 

On the occasion of the official inspection of the new 
laboratories at University College, London, Lord Moul¬ 
ton delivered an address on “The Training and Func¬ 
tions of the Chemical Engineer.” In this address, as 
reported in London Chemical Age, vol. 2, p. 300, Lord 
Moulton said that the chemist as opposed to the chemi¬ 
cal engineer reminded him of the difference between 
the mathematician and the mechanical engineer. The 
mathematician figured out his calculations, and his plans 
did not wear out. The mechanical engineer, on the 
other hand, worked with materials that did wear out. 
When the chemist became a chemical engineer he 
stepped from the ideal into the material world. His 
methods were practical, and he found himself forced 
to follow in the steps of the great chemists without 
their advantages yet bound to obtain their success. 
The chemical engineer worked for production on a 
scale that the needs of mankind demanded and he 
therefore abandoned the scale of the laboratory. Change 
of scale was more important than people imagined. It 
seemed very little different to work with bigger plant, 
and to deal with more substance than to deal with 
the same substance on a smaller scale. But just because 
it seemed not to make so great a difference change of 
scale was more likely to lead clever men into trouble 
than alidost any change of conditions one could think of. 
Change of scale was a very difficult thing to allow for, 
hut it was the secret of successful chemical engineering. 
As an illustration, of the expense which change of 
scale involved, and the reason he put it down as the 
great characteristic of chemical engineering as con¬ 
trasted with research chemistry. Lord Moulton said he 
once knew the head of a great engineering business 
in the North of England who prided himself on having 
cooked an ox whole so that it was well cooked in 
every part. Many people could cook a joint, but he 
doubted whether any pf the professors of the college 
would undertake to cook an ox whole, and have every 
part well cooked. There they had the chemical engineer. 
This change of scale brought into the task of the chemi¬ 
cal engineer some very difficult problems, for he had to 
see that everywhere the right conditions ruled. When¬ 
ever Lord Moulton had seen chemical engineering on the 
scale at which it had to be done to satisfy our >vant8« 
it had impressed him that things one never dreamed 
of as being important became serious considerations 
when dealing with large masses. 



B. O. PABMKJUi 
Bdlior 

BLLWOOD HBNDBIOK 


m THDX 


WALLAOI flAYAOB 
ALAN G. wiBorr 


CHEMICAL 

& METALLURGICAL 

ENGINEERING 

A consolidation 0/ 

DNCTROCHSMICAL A MBTALLUBGICAL INDUSTRY and IRON * SIBIL MAOAZINI 


OBIWTBR H. 
CHARLBS A BLAT 
1 bduatrlsl 


SS^ 


BLATC^fflr 

I bduatrlsl Bditoio 
J. 8. 

Mm 


Volume 23 


New York, September 15,1920 


Number 11 


A Little Homily on 

The Brooklyn Strike 

A S THESE lines are written the Borough of Brook- 
, lyn is tied up tight on account of a strike of the 
street railway employees. They were under agreement 
not to strike—and the Mayor of New York went to 
their meeting and took from them a pledge to with¬ 
hold all action until he should have had a conference 
with their employers. His Honor is a comedy charac¬ 
ter whose ambition seems to be to make the laborin’ 
man feel sure that the Mayor is with him, right or 
wrong, no matter what he does—as long as he belongs 
to some union. Unless he has a big organization with 
many thousand votes behind him he is not a laborin’ 
man—down at City Hall. At 2 o’clock in the morning 
when the night gang left work they had another meet¬ 
ing of their own, and they voted to strike, despite the 
previous resolution at the general meeting, because 
somebody is said to have said, which it is admitted was 
not true, that a number of men had been discharged. 
Then those who voted against the measure at the gen¬ 
eral meeting followed the strikers out. Now chaos 
reigns and brickbats fly. 

This speed on the trigger, this German military prin¬ 
ciple of smashing up everything and making the results 
as Bchrecklich as possible in order to give emphasis to 
an opinion, is both expensive and, in the long run, 
bound to be unprofitable. Now to be a street-car con¬ 
ductor is to engage in a respectable and honorable call¬ 
ing. The intellectual demands may be slight, but some 
of us do not respond successfully to intellectual de¬ 
mands, and it is well for the world that there are plenty 
of jobs that do not require the burden of thought. But 
a respectable and honorable calling does not warrant 
either one man or a thousand of them to throw a million 
people into misery and to rob them of their chance to 
gain a living. Surely the world is neither so stupid 
nor so bad as to make it necessary to paralyze a whole 
community every time a number of persons engaged in 
similar employment want something. 

What we need is the application of the doctrine of 
xelativity to life. Relativity teaches us first to consider 
the dimensions of ideas, and then to compute the ef¬ 
fect of their application. That is Einstein’s procedure, 
and it is a very good one. We talk of collective bargain¬ 
ing, and most of us are disposed to favor the abstract 
idea, but isn’t it time we begeti to think of what we 
mean by collective bargaining? What is bargaining? 
It means to negotiate beforehand; to trade. Its dimen¬ 
sions which we must study, in order to understand the 
effects of bargaining, are service, or goods, and money. 
Bargaining means bargaining whether done by two per¬ 
sons or by many. Force or-compulsion does not enter 
into it, because, as soon as itjfoes, bargaining ceases. 
If A has a house and B wants to buy it, they may bar¬ 


gain to reach an agreement and sale, but if B knocks A 
on the head and threatens to keep it up until A turns 
over the house to him at the price he wants to pay, 
we cannot call it a bargain. A strike is not a part of 
collective bargaining; it is compulsion, and compulsion 
inhibits bargaining. Discharging one man or locking 
out a thousand is not bargaining, either. It i^* also com¬ 
pulsion. 

We are in favor of rapid and effective punishment 
of the employer who exploits labor; who tricks the men 
that work for him, or even who does not recognize his 
great obligations to those who cast their lots with him 
and throw their lives and fortunes into his enterprise. 
We believe that every employer is in bondage to his 
obligations and that the man who is unfair to those who 
work under him should be deprived of the privilege of 
administering affairs that involve the employment of 
men and women. But we are equally convinced that the 
man who works with his hands by the day is also in 
bondage to his obligations. And if many of them form 
a union the union also has obligations, not only toward 
its members but to the general welfare. The doctrine 
of relativity applies here too, but we forget it in prac¬ 
tice, and so, often, do the strike leaders. Just because 
we sport a union card is no reason why we should think 
we have privileges which are denied to others. Neither 
this nor the election to executive office by a board of 
directors will release us from our obligations. 

Relativity teaches us this, and it is very sound 
philosophy. We need more of it; and more quantitative 
thinking. Whenever the Rule of Wrath begins we lose 
our count, and then there is the devil to pay. Should 
we not profit by the example of Germany? 

Chemical Industries 

Need Government Help 

M ore recognition of the domestic chemical industry 
on the part of the Government is being demanded. 
Chemists from all sections of the country are letting it 
be known that they feel that the Government has a 
real obligation to this industry, whose recent expansion 
has been so notable. At present there is no Government 
agency with an appropriation sufficient to be of * 
material help. 

There is a great deal of research as well as the 
gathering of information concerning industries which 
can be done successfully only by the Government. The 
general recognition of that fact has resulted in the 
constant upbuilding of this governmental activity until 
certain industries are very well served in matters where 
confidential information can be submitted to the Gover- 
ment by individuals so that all may profit by the reliable 
statistics which can then be compiled. In the same way 
the Government has taken up problems in research 
which are of general application. Most of these are 
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problems which a small concern could not afford to work 
out for itself. 

While some chemical work is done by the Bureau of 
Standards lind the Bureau of Chemistry, it has been 
for the mostjpart alons: specialized lines. A large por¬ 
tion of the wWk at the Bureau of Chemistry is on food • 
problems. At ^the Bureau of Standards, as the name 
indicates, most of the chemical work has been done with 
the view toward standardization. The general impres¬ 
sion conveyed by letters reaching Washington seems to 
be that the chemical division of the Bureau of Mines 
should be expanded to take care of the chemical 
industry in the same way that the petroleum and 
mining work is conducted. As is well known, the 
Bureau of Mines is a part of the Interior Department, 
which is the great engineering branch of the Gov¬ 
ernment. 

The chief demand at the present time seems to be 
for the compilation of information concerning raw 
materials of the chemical industry, uses for waste 
products and means of obtaining greater efiiciency 
within the industry. There is also an insistent demand 
for research, especially in the development of uses for 
byproducts which now are going to waste. Whether the 
Bureau of Mines could handle these investigations, 
except as they involve the use and conservation of 
minerals, is a question, yet in view of the admitted 
importance of an American chemical industry to 
America, it is reasonable to agitate for active govern¬ 
mental interest in its behalf. 

Future Lines of 

Progress in Steel 

HE steel industry still finds itself in the posi¬ 
tion it has occupied since it came into being: in 
need of making expensive improvements. There is 
always something more* to be done. The steel manu¬ 
facturer never gets to the position of feeling himself 
“on Easy Street** with nothing io do but operate his 
plant as it stands and make the money. 

Building of byproduct coke ovens has had a won¬ 
derful vogue, as such things go, but with all the 
additions to coke-making capacity the market for Con- 
nellsville furnace coke for two months past has aver¬ 
aged about $18 per net ton at ovens. Those who held 
back from building byproduct ovens thinking that what 
others were doing would make beehive coke cheap have 
been completely disappointed. There is more money 
than ever in byproduct operations, and those who have 
byproduct ovens have occasion to carry farther their 
operations of winning byproducts. 

The course of the pig iron market has shown that 
a steel works is not safe in depending upon the market 
for supplies. When, years ago, Ihe major part of the 
merchant pig iron made was used in making rolled 
steel, the steel industry made the pig iron market. 
Now the pig iron market is made by the foundries, 
chiefly the gray iron and malleable foundries, but a 
considerable part of the bessemer and basic iron made 
lor sale is taken by steel foundries. The remaining 
works making rolled steel will in most cases And it 
desirable to build their missing blast furnaces. 

As a very large consumer of fuel the steel industry 
has had forced upon it the fact that it must go in for 
much greater fuel economy in future, for while coal 
will decline from the particularly exorbitant prices 
lately ruling, it will never be relatively as cheap as 


it was before the war. In addition there is the changed 
outlook regarding supplies of oil, which the steel 
industry can hardly count upon as it recently thought it 
could. 

In the matter of introducing labor-saving machinery 
and devices the steel industry has as much before it as 
at any time in the past,.for high wage rates have come 
to stay and in addition there is within the discernible 
future the eliniination of the 12-hr. day, which means 
that in some cases a given improvement will save the 
work of three men in the twenty-four hours instead of 
the work of two. 

The steel industry has only begun to make special 
steels. The demand for special steels, suited to the par¬ 
ticular purpose, has grown while it slept. For a year 
past there has been a “sellers’ market” in steel and the 
buyer hesitated to express his new-found wants, being 
glad to accept almost any kind of steel, but no such con* 
dition can last indefinitely. 

Possibly in the quality competition that is to come 
the steel industry will go considerably farther in the 
matter of vertical integration, carrying its products to 
a greater degree of finish. Hitherto there has been a 
strong disposition on the part of steel manufacturers 
to stop with the ordinary rolled products, carrying verti¬ 
cal integration backward to the minerals in the ground 
rather than forward into the manufactured wares, but 
it seems rather unscientific for rolled steel producers to 
sell large annual tonnages to single consumers, who in 
turn have but few customers and whose operations are 
more or less simply forming operations, when success 
depends as much upon the character of the steel pur¬ 
chased as upon the skill with which the relatively ele¬ 
mentary forming operations are conducted. 

Whether the steel industry will become more scien¬ 
tific in marketing its wares remains to be seen. It 
has the much criticised “open contract,” but it has been 
lunning as full as it could up to date, while the woolen 
mills, which have the “binding contract,” have been 
largely closed. One cannot predict what the steel mar¬ 
ket will do, when this year it has exhibited a phenom¬ 
enon no one would have believed possible, that of about 
45 per cent of the production being sold at a set of 
stabilized prices now seventeen months old, while the 
rest hgs been sold practically at what it would bring. 

Chairman Bancroft’s Report 

To the National Research Council 

HENEVER- Professor Wiu)er D. Bancroft 
writes or says anything it is worth reading or 
hearing. He has been for the past year Chairman of 
the Division of Chemistry oi the National Research 
Council, and his annual report of the Division was 
published in the September number of the Journal of 
Industrial and Engineering Chemistry. The restric¬ 
tion of the chairmanship to a single year’s incumbency 
was designed to provide for the incidence of the greatest 
variety of tried and experienced directing minds upon 
chemical research. Instead of systematizing the organ¬ 
ization until it runs itself while everybody does routine 
work, the very opposite is provided for, and this Is as it 
should be. It is easy to kill research with too much 
system, although in selecting Dr. Bancroft for the post 
all possibility of dullness was avoided. He is a man 
of infinite variety, who couples with this engaging qual¬ 
ity the accomplishment of profound scholarship and the 
habit of thoroughness. As for the work done, he refers- 
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to the reports of the chairmen of the various committees 
which have already been published. He then proceeds 
to indicate questions that need answer. 

An interesting point which he brings out is the work 
which is needed and called for along the borderland 
between chemistry and one or more other sciences. **The 
conditions at Washington/' he says, ''are peculiarly 
favorable for such a development, because the chairmen 
of the different divisions are under the same roof and 
can discuss matters informally in the nfost satisfactory 
manner. It is easy to see that if we bring together, for 
instance, men representing three different sciences 
involved and if each man knows a quarter of a given 
problem, then the problem is three-quarters solved 
before any further work is done.” And he proceeds to 
note some of the borderland problems which interest 
him. 

In baking, the American Institute has recently been 
founded with Dr. H. E. Barnard in charge and Dr. 
Morrison to direct research. The Advisory Board con¬ 
sists of Messrs. BANCROFT, BARNARD, GLOWES, HENDER¬ 
SON, McClurg, McCollum, Mendel, Mendenhall, 
Morrison, Marlin, Prescott and Taylor. We con¬ 
gratulate the Institute of Baking on such a distin¬ 
guished and capable selection of advisers. One of the 
unanswered problems has to do with the nature of 
gluten. A high gluten content seems to provide gen¬ 
erally for superior bread, but the rule has too many 
exceptions. Bakers refer to "strong” and "weak” 
glutens, and yet the different glutens appear to have 
the same chemical composition. It is not known whether 
the differences are due to structure or to the 
presence of salts. Staleness seems due to a displace¬ 
ment in the distribution of the water content between 
the gluten and the starch. To prevent this is another 
problem in colloid chemistry. Again, why is home¬ 
made bread better than baker’s bread? Why is French 
bread better than American bread and Vienna bread 
better than the French? Thus far the microscope does 
not appear to have been used in the study of bread. 
What will it tell? 

The problem of stimulating pine trees to give a better 
yield of turpentine is discussed at length, the work of 
Tschirch, Herty and Miss Gerry is considered with a 
view to getting more light—and more terps and gum. 
The plan involves the study of a botanist, a microscopist, 
an. organic chemist and a colloid chemist. Then he pro¬ 
poses the application of similar research to the collec¬ 
tion of rubber, and finally to shellac. 

The study of protoplasm is recommended in connec¬ 
tion with the study of emulsions, and the further study 
of war gas problems is important in that it opens the 
way to the study of the chemistry of blisters and burns 
and also leads up to the important general subject of 
chemotherapy, which calls for joint research by medical 
men, biologists and chemists. 

Other investigations recommended have to do with 
special sugars, with the normal weight of men and the 
search for whatever the regulator may be which deter¬ 
mines and controls his normal weight, structural colors, 
sedimentary rocks—^just as the Geophysical Laboratory 
studies igneous rocks—clay, pressure phenomena within 
the earth, thunderstorms, surface colors. Brownian 
movements, adsorption of gases, criteria of purity, 
quicksands, metallic luster, and educational tests. 

Dr. Bancroft says that the Division is still "long on 
promises and short on results,” and he mentions it 


apparently with regret. We hope on the other hand that 
its aspirations will always be greater than anything 
that is or even can be achieved. This is only possible 
when .men of inspiration lead it. 

• 

Pyrolytic Distillation and 

Pyrogenesis of Hydrocarbons * 

OW is the time to choose between the terms 
"pyrolytic distillation” and "pyrogenesis of hydro¬ 
carbons.” If one expression is not wide enough in 
scope for technical purposes, both should be used after 
precise definitions have been established. W. A. Hamor, 
co-author with Dr. Bacon of the beat treatise on petro¬ 
leum, is sponsor for "pyrolytic.” Etymologically it is 
a gem. It will make a good team mate for its brother 
adjective electrolytic, while pyrolysis can associate with 
electrolysis among the nouns. The second term was 
put into use in England after Berthelot demonstrated 
the fact that acetylene could be polymerized into liquid 
hydrocarbons under heat and pressure. That our so- 
called petroleum cracking process does not come under 
this class of reactions is amply demonstrated elsewhere 
in this issue by Mr. PADGETT. In our opinion pyro¬ 
genesis should be limited to cases when the benzenoid 
hydrocarbons are produced. 

At a future and probably not distant date we shall 
hear of pyrochemists. The chemical phenomena of 
heat well merit special training on a similar basis with 
electrochemistry. Demands for such training now 
exist in the petroleum industry and are being met about 
as satisfactorily as were the unanswered .calls for elec- 
Irochemists voiced by Day at Niagara sixty years ago. 

Cook’s Tours a la 

Mining Engineers 

HEN a technical society—or rather a few fortu¬ 
nate members “go touring, as recently did the Min¬ 
ing and Metallurgical Engineers,they usually return with 
at least two uniform impressions. One is that they have 
been spending several days with some very fine people, 
getting acquainted as would otherwise require ycar.s 
in our modern cities, and the other is that they need 
quantities of rest and quiet after the exhausting hospi¬ 
tality tendered by the various hosts en route. 

Indeed, if the trippers realized what wiis before them 
when they start as well as they know what happened to 
them after it is all over, they could easily be organized 
into a temporary union with a principal "demand” for 
a 12-hour day (maximum). Anyone who crawls into a 
berth at midnight after attending a banquet, only to 
travel 200 miles and be awakened by the porter at 6:15 
the next morning so as to have breakfast and be ready 
for another 15- or 16-hour "shift” starting at 8 o’clock, 
has reason to exclaim with the poet, "A truce to so 
much hospitality!” 

Doubtless, though, unionization will fail. We shall 
have to put ourselves unreservedly in the hands of our 
friends. But at the same time we hereby serve notice 
upon the Secretary of the Institute that he will be held 
personally responsible for arranging it in the future so 
that in case one day ends in a midnight "athletic con¬ 
test” the next day may not start before noon I Or, if 
the next day’s hosts insist upon a 10 o’clock start, to de¬ 
mand an earlier athletic contest—for we certainly can’t 
miss anything so exciting I 
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Fall Meeting of T. A.P.P.I. at Saratoga 


R4suiii4 of Special Papers Presented at the Meeting of the Technical Association of the Pulp and 
Paper Industry—Visits to the Paper and Pulp Mills and Other Plants Allied to the 
Paper Industry—Social Features—^Abstracts of Speeches 


T he fall meeting of the Technical Association of 
the Pulp and Paper Industry was held at Sara¬ 
toga Springs, N. Y,, Sept. 1 to inclusive. The 
meeting was called to order in the Casino by Chair¬ 
man Raymond S. Hatch, who after a few introductory 
remarks introduced the first speaker, Edward B. Ash¬ 
ton, chairman of the Chamber of Commerce. Mr. Ash¬ 
ton greeted the members of the association heartily and 
welcomed them to the hospitality of the city. 

George S. Witham, Sr., manager of mills of the 
Union Bag & Paper Corporation, replying in behalf 
of the society, emphasized the appropriateness in the 
choice of Saratoga for such a gathering, as it was 
located in the heart of the Adirondacks, replete with 
the history of paper making. He also spoke in the 
highest terms of our neighbors on the north who are 
closely allied with us in the paper industry and who 
have lived for so many years in close proximity with¬ 
out even so much as a single modern fortification on 
the whole borderline. Mr. Witham also commented 
on the lack of foresight on the part of American paper 
manufacturers in the past in their wasteful manner 
of lumbering, and strenuously urged the necessity of 
concerted action in the future to conserve our present 
timber supply if the paper industry in this country is 
to remain independent of outside sources. 

Improvements in the paper industry due to the appli¬ 
cation of chemical and engineering technology, and the 
contribution and importance of paper in the dissemina¬ 
tion of knowledge and advancement of education were 
also brought out 

For the executive committee Chairman Rasrmond S. 
Hatch reported a steady increase of membership since 


the annual meeting held in New York four months ago, 
the total membership now exceeding 602. Two mem¬ 
bers had been lost by death, George C. Sherman and 
•Henry Earl Surface. 

It was stated in the report that after long and care¬ 
ful deliberation the executive committee had decided 
to abandon the idea of publishing a trade journal 
through the Tappi Publishing Corporation. Instead of 
this the association is to undertake the publication at 
least semi-annually of a volume of proceedings, trans¬ 
actions, abstracts of literature and original articles. 
The committee said that a beginning has been made 
by the publication of a revised edition of the paper 
testing committec*s report. The work bears the title 
' Paper Testing Methods,” and constitutes a practical 
1 realise on approved modern methods for testing papers 
by microscopical, chemical and physical means. The 
work is illustrated and one of the chapters deals with 
the fibers used or proposed for use in papermaking. 

The committee recommended an increase in the annual 
dues of members and associate members to $26, the 
subscription for jpniors being allowed to remain at $5 
as at present. As this necessitates an amendment to 
the constitution and bylaws, unanimous consent was 
asked and granted for a suspension of the rules. The 
amendment was adopted by unanimous vote. 

In conclusion the executive committee expressed 
hearty appreciation and thanks in behalf of the asso¬ 
ciation to the paper manufacturers of the Hudson 
River and associated industries for the splendid enter¬ 
tainment and educational features which had been pro¬ 
vided for the fall meeting. 

After various committee reports the remainder of 
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the first day was devoted to the reading and discus¬ 
sion of the technical papers. 

^ R. E. Lofton and M. F. Merritt of the Bureau of 
Standards. Washington, gave an interesting paper on 
a quick method of determining the presence of sulphite 
fiber in pulp. This method depends upon the selective 
action of certain dyes for sulphate and sulphite fibers. 

New Felt-Cleaning Device 

In a paper on “New Felt-Cleaning Device” C. A. 
Woodstock discussed a new device for cleaning the 
felts of paper machines without the necessity of shut¬ 
ting down the machine. 

This suction effect is adjustable, and can be applied 
to the felt, which has previously been treated with 
water or some other cleansing solution to loosen any 
included material, and clean it without interfering with 
the operation of the machine. This saves considerable 
time, effects a large saving in cost and increases the 
production greatly. 

The results in economy on three Fourdriiiier paper 
machines running on newsprint at a speed of G50 to 
676 ft. per minute were an increase of production of 



SKKTCn Ob' EMMNT MKRCUUY BOILKU 

12i per cent, increase of speed 7S per cent and an in¬ 
crease of efficiency of 5^ per cent. 

Boiler Room Kfficikncy Increased by a New 
Mfjicury Boiler 

Probably the most interesting subject discussed was 
the mercury boiler designed and described by W. L. 
R. Emmet of the General Electric Go. 

In this device Mr. Emmet has made use of the 
physical properties of mercury to increase the boiler 
efficiency. He has designed a mercury boiler in which 
mercury vapor under a pressure of 10 lb. is first used 
to drive a mercury turbine and the exhaust mercury 


vapor is condensed in a surface condenser under a 
vacuum. In condensing it gives up its heat of con¬ 
densation to the cooling water, which now becomes hot 
enough to act as a source of heat energy in an ordinary 
steam boiler. This steam drives a steam turbine. Great 
cure must be taken to have all mercury linfs and joints 
perfectly tight, as mercury is very poisonous, especially 
in the vaporous state. , 

According to Power, Mr. Emmet claims that by the 
addition of this device to an assumed good modern 
power station, with an increase of 16 per cent in the 
amount of fuel used, the same amount of steam can 
bo supplied to the steam turbine as under piesent con¬ 
ditions, and the meuury turbine will generate power 
equal to about 66 per cent of the power generated by 
the steam turbine. This results in a gain in station 
capacity of approximately 66 per cent with an increase 
of only 15 per cent in the amount of fuel required. 

Curtailing Bleach Consumption by Adding Sulphur 
TO Digester Ijquor 

George K. Spence gave a summary of the results of 
his experiments on the effect of added sulphur to 
digester liquor on curtailing bleach consumption. Since 
it requires 11 lb. of sulphur per 100 lb. of stock to save 
92 lb. of :J5 per cent bleaching pow’der there would 
be very little advantage in its use under ordinary con¬ 
ditions. However, it is claimed that increased strength 
is produced by its use in the digester liipior, which will 
furnish material for further experiments in order to 
determine the extent of this increase. 

Automatic (Continuous Mixing Sy.stem 

A new automatic method of handling paper stock so 
as to economize on lloor space, labor and power was 
presented l)y K. J. Trimhey. 

Ground wood and sulphite are furnished continuously, 
(ither by gravity or by pumping to their respective 
compartments of a double vat. Each compartment is 
provided with an overMow dam and a float valve of 
special design for maintaining a constant level in the 
compartment regardless of the rate of How of stock. 
Mounted in one end of this double vat is an outlet spout 
communicating with both the ground wood and the 
sulphite compartments, and so arranged with a .sepa¬ 
rating partition and an adjustable top that the cross- 
sectional areas for the outflow of ground wood and 
sulphite will give the desired proportion of each, and 
at the same time the total flow can be varied to meet 
the changing reciuiremenfs of the paper machines. 

In addition to being adju.stable for both total volume 
of flow and relative proportions of ground wood and 
sulphite, the outlet s|)oul has valuable regulating fea¬ 
tures which automatically compensate for minor varia¬ 
tions in the consistency of each. With a constant head 
and varying velocity and consistency, a proper design 
of apparatus can be made whereby the increa.se in 
velocity of the paper stock flowing through it can be 
made to counterbalance the incrca.se in consistency, 
so that within a given consistency range there will be 
a constant rate of discharge of dry stock per unit of 
time. 

C. A. Allen read a paper on the Automatic Cooking 
Control for Sulphite Digesters, which will appear in a 
subsequent issue. 

H. P. Baker, secretary of the American Pulp and 
Paper Association, as toastmaster at the T.A.P.P.I. ban- 
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quet, spoke of the part chance had played in the past in 
the paper industry and how the association was fast 
doing away with chance and substituting facts in its 
place. He also emphasized the greater need for a broader 
knowledge of the paper industry as a whole among the 
general public. 

Other spealcers were L. H. Shipman, of the Spanish 
River Pulp & ^aper Co. and chairman of the techni¬ 
cal section of the Canadian Pulp and Paper Associa¬ 
tion, and George Sisson, Jr., president of the American 
Pulp and Paper Association. Mr. Sisson complimented 
the members of T.A.P.P.I. on their efHcient service 
and spoke of the spirit of modern business, emphasiz¬ 
ing the spirit of co-operation and the tendency to get 
together to solve the common problems. He also spoke 
of the ever-increasing demand for paper and of the 
untold value of research to the industry. 

Visits to Plants 

Thursday was devoted to visiting the various paper 
mills located in the immediate vicinity. Automobiles 
took the members to the Hudson River Mill of the 
International Paper Co. at Corinth and the Finch 
Pruyn Co.’s plant at Glens Falls, where the members, 
divided into small groups, were conducted by guides 
through the mills. 

Hudson River Mill 

This plant is situated on a water site which gives 
an 84-ft. head which is used in two stages to develop 
approximately 20,000 hp. In addition the plant is 
equipped with five 520 R & W boilers equipped with 
Coxe stokers for handling fine anthracite. In the paper 
mill there are Curtis mixing tanks, nine news and one 
wrapper machine. The wood room has one Paulson 
drum, six Portland drums of twenty-five cords per 
hour capacity. Ground wood mills have fifty-six grind¬ 
ers, six improved first .screens, twelve flat second screens, 
twenty-<wo deckers and twenty-eight presses. The 
shredding .system consists of Jeffrey .shredder, Mitts & 
Merrill shredder and throe Allen mixers. There was 
stored in the yard for use during low water 22,000 
tons of lap ground wood pulp. The pulp is carried 
into the mill by a belt conveyor, which drops it into 
a Jeffrey shredder, whence it is taken away by another 
conveyor to the Allen mixing .system. The daily pro¬ 
duction of the mill is 275 tons news, 12 tons mill wrap¬ 
per, 60 tons sulphite and **120 tons ground wood. 

Finch Pruyn Co.’s Mill 

This plant, located at Glens Falls, N. Y., is a ground 
wqod and newspaper mill. It has a total water-power 
development of 15,000 hp., the rating of the grinder 
wheels at an average head of 39 ft. being 12,000 hp. 
There are twenty-five 27 to 32 x 54-in. grinders, which 
have a maximum production of 200 tons in twenty- 
four hours. Production for 1919 was 32,061 tons. 
Grinding is done by the llalPs process method. Tail¬ 
ings run under 2 per cent. The mills make newsprint 
and hanging. There are three Fourdrinier machines, 
one 90 in., one 116 in. and one 148 in. with 70 ft. wires; 
three presses and thirty-two 34 to 48-in. diameter driers. 
These machines run at speeds of jS50 to 675 ft. per 
minute and at present average of standard newsprint 
.^•is 776 to 790 lb. per day per inch trim. Average for 
July was 784 lb. All machines are equipped with Wood¬ 
cock & Walker felt-cleaning system. 


Visit to Paper Machinery Manufacturing Plant 

A short recess for luncheon as guests of the Hudson 
Valley Manufacturers at the Glens Falls pariah house 
was followed by a trip through the Sandy Hill Iron 
& Brass Works, where the members had an excdlent 
opportunity to see the paper machines and screens in 
the process of manufacture. 

Union Bag & Paper Co. 

A plant capaUle of turning out 14,000,000 bags and 
sacks daily next took the attention of the visiting 
members. This factory contains thirty-four printing 
presses and complete equipment for composing, stereo¬ 
typing, etc. All printing is done from stereotypes, no 
original type being used. There are twelve rotary 
suction presses with automatic feed and counting at¬ 
tachments printing in one and two colors; fourteen 
platen or hand-feed presses and eight rotary web presses 
for printing bags in rolls. Total capacity, 1,760,000 im¬ 
pressions daily. 

The machine room of the factory contains forty-five 
machines, all of which make square and fiat or old-style 
grocery bags. The smallest of these machines, making 
!-lb. and A.lb. bags, will turn out as many as 226,000 
bags per day. 

In the finishing department the bags were tied in 
packages of 500 each and wrapped in bundles of heav}*' 
kraft paper for shipping. The largest machine room 
had eighty machines, all making the automatic or 
self-opening style of grocery bag in sizes from i-Ib. 
to 35-lb. The last room visited was equipped with 
fifteen machines for making various sizes and weights 
of sacks for flour, charcoal, poultry lime, fertilizers, etc. 

Across the river stands the big Fenimore pulp and 
paper mill of the company. This plant uses the sulphite 
process and is a model of neatness. The logs are floated 
to the chipper and the chips carried by belt conveyors 
to the four digesters, which have a capacity of twenty- 
five cords each, when they are cooked for seven to eight 
hours. The pulp from the digesters is then pumped 
to the mixers and screens to be made into paper. 

A three-hour delightful sail on the beautiful Lake 
George, where the guests were entertained with a con¬ 
cert given by the Union Paper & Bag Gorp. band, fol¬ 
lowed b>^ a luncheon, completed the second day. 

Members Visit G. E. Plant at Schenectady and 
Felt Plants at Albany 

Wednesday was devoted to visiting the General Elec¬ 
tric Co.’s plant where the society was conducted in 
small parties through the mammoth plant. Special 
interest centered in the new mercury boiler and in elec¬ 
trical machinery designed for the paper industry. After 
a luncheon in the dining hall, at which General Man¬ 
ager Erben welcomed the visitors, the rest of the day 
was consumed in visiting the felt plants of F. C. Huyck 
& Sons and the Albany Felt Co. In these plants the 
process of manufacture of felts for Fourdrinier ma¬ 
chines was shown from the raw wool to the finished 
product. 

About 350 of the 600 members attended the con¬ 
vention, which was the largest and most successful 
gathering yet held. It was with a feeling of great 
satisfaction for the results accomplished and grati¬ 
tude to the officials of the various paper companies for 
their generosity and cordial hospitality that the meet¬ 
ing closed. 
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The Separation of Air Into Oxygen and Nitrogen 


Use of Oxygen in Chemical and MetaUargieal Processes Retarded by Inefficiency of Existinir Systems for 
Air SeparatiiHi—^Power Requirements for ThecHretical and Existing Systems—Liquefaction of Simple 
Gases—Condensation and DistUlation of Mixed Gases — Improved System for Afar Separation 

By FRED E. NORTON 


T he industrial use of oxygen gas for welding and 
cutting has been developed almost entirely 
through a distribution system involving the use 
of steel bottles as containers for the highly compressed 
oxygen. On the other hand, the fixed nitrogen industry 
demands that the nitrogen be produced immediately 
at the fixation plant, and hence the separation process 
becomes a part of the fixation system, because of the 
enormous volumes of gas to be handled. 

Restrictions of Present Process 

It is evident that if oxygen is to be used for large 
chemical or metallurgical processes, it will be necessary 
to install the air separation plant adjacent to the point 
of application of the oxygen. It is out of the question 
to expect that bottles or other containers can be used 
where such immense masses of oxygen have to be 
considered. Where bottles are employed the charges 
for interest, demurrage and handling so far exceed 
the present plant cost of the oxygen that the latter 
item is almost negligible, and hence the manufacturers 
are not greatly concerned about the plant cost of 
oxygen, since it is not a deciding factor in respect to 
sales. Oxygen is demanded, and the sales price is many 
times the plant cost. The purchaser’s interest need not 
be considered in this respect. 

The case is far different if oxygen in bulk is in 
question. The development of the application of oxygen 
in many chemical as well as metallurgical problems is 
now reduced to the simple one of cost. There is no 
question as to the desirability or feasibility of applying 
oxygen to oxidation processes in general, such as the 
burning of sulphur, the oxidation of ammonia to nitric 
acid, all smelting operations, and the manufacture of 
water gas. 

Feasible Costs 

The industrial applications of oxygen depend very 
' largely on the cost of the oxygen. 

A fair estimate may be made of the value of the 
oxygen by considering the cost of burning one ton of 
carbon to GO, or to GO. 

For high-temperature work, such as iron blast 
furnaces, the bulk of the coke is burned to GO only. 

Taking a base cost of oxygen at Ic. per thousand 
(16 lb. of oxygen per 12 lb. carbon), we have 33.63c. 
for the oxygen to burn one ton of carbon (2,240 lb.) 
to GO, say 84c. If the combustion is complete, the cost 
would be (32 lb. oxygen per 12 lb. carbon) 67.26c. to 
bum one ton of carbon to GO,, say 68c. 

It is estimated that for a production of, say, 4,000 
cu.ft. of oxygen per minute the cost of oxygen may be 
reduced to^ say, 6c. per thousand (including all fixed and 
dalhr charges). 

The cost of blowing a smelting furnace with pure 
oxygen would, therefore, amount to 0.34 X 6 = 12.04 


per ton of carbon burned. However, it would probably 
be advisable to use a blast of, say, 35 per cent 0 + 
65 per cent N of which half the oxygen would come 
from air to be mixed with the oxygen blast. We may, 
therefore, estimate that the oxygen blown to the 
furnace would come equally from normal air without 
cost, and from a separation plant, at, say, 6c. per thou¬ 
sand, or, say, average cost 3c. It would, therefore, cost 
3 X 0.34 = $1.02 for the oxygen to bum one ton of 
carbon to GO or, say, $2 to bum one ton of carbon to 
GO,. These figures are easily seen to be within reason, 
and include all interest and depreciation charges. 

For smaller plants, the cost would rise, and on the 
scale of existing plants, a cost of perhaps 25c. per 
thousand would be reached. This is because of the 
heavy ratio of plant charges for small capacities, and 
also because in any thermal process the loss per cent 
diminishes rapidly as the size increases. However, the 
new system has the advantage in all except the la^ra- 
tory sizes. It may be said that the advantage increases 
rapidly with the capacity of the plant, and there is no 
limit as to size in sight. 

A cost of 26c. per thousand for oxygen means $8.50 
for the combustion to GO, or $17 for complete combus¬ 
tion (per ton of carbon with pure oxygen). These 
figures would be halved in the case of 35 per cent O -f- 
65 per cent N mixed blast. 

The present indications are that 25c. per thousand 
is about the limiting cost. For ultimate economy 65 
per cent nitrogen is too high. 

New Fields Opened 

Returning to 6c. basis for oxygen. What an 
enormous field lies open before oxygen at such a cost! 
The smelting of manganese and chrome, as well as 
high silicon and carbon irons, is most directly affected. 
With control of the oxygen content of the blast, and 
much higher temperature (and available heat), come an 
approach to electric furnace conditions, without exces¬ 
sive cost. 

The possibility of making steel direct from the ore 
is not to be disregarded. In this connection, a whole 
new held lies open in the making of carbides by direct 
heat in an oxygen-blown furnace and in the treatment 
of these carbides with nitrogen. 

The whole nitrogen-fixation industry may very pos¬ 
sibly depend on the cheap production of carbides by 
oxygen-blown furnaces, independent of cheap power, or 
pure materials of extraordinary cost; and in unfavor¬ 
able localities. The disintegration of such slags by gas 
blast instead of by grinding is an incident to this 
development worth consideration. The developments 
may take many years, but they cannot begin until a 
cheaper source of oxygen is available, and this first 
steD is assured in the immediate future, the technical 
birii bitaig completely solved. 
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Turning to the applications which are already well 
developed, the welding of large masses of metal is 
hampered by the necessity of using acetylene gas to 
save oxygen,, and the reduction in the cost of oxygen 
will permit the use of cheaper gas. It may be expected 
that even the ^acetylene will be indirectly cheapened by 
the more economical production of carbide by oxygen- 
blown furnaces.* The welding of tubes and large struc¬ 
tural parts thus assumes a new aspect as to cost. 

In the matter of gas manufacture, there is the pos- 
siblity of driving a water-gas producer continuously. 
A producer may be fed with raw coal, and if oxygen 
and steam be mixed in the proper proportions, a con¬ 
tinuous partial combustion of the carbon to CO (with 
a small per cent of CO,) will keep the remainder of 
the fuel at a high enough temperature to decompose 
the steam into hydrogen, and the oxygen thus released 
will combine with the incandescent carbon to furnish 
CO. With such a producer, a high quality of gas may 
be made, quite suitable for use in stoves and incandes¬ 
cent mantles. In view of the rising cost of city gas, 
this is a most economic advance. It is easy to calculate 
the approximate cost of gas making, and even if the 
base cost of oxygen be doubled or tripled, a very great 
saving is inevitable. 

The smelting of all volatile metals, such as zinc, is an 
obvious application, and many uses of cheap o.xygen will 
appear in this field. 

In the manufacture of sulphuric acid, nitric acid, 
ammonia, and in fact the whole of the chemical 
industry, oxygen is the live element which carries all 
els.^ with it. 'fhere is no need to multiply the examples 
of useful application, but there is great need of a better 
understanding that the cheap oxygen is within reach 
and that plans for the immediate future should con¬ 
sider this fact. 

Existing Sysiems Inefficient 

The costs stated are so far removed from any pos¬ 
sibility with the present systems that it may appear 
that some error may exist in the estimates. The very 
fact that such co.sis are possibU* changes the whole 
status of the oxygen industry, and makes it difficult for 
those closely engaged in the oxygen business to credit 
the figures. It can only be said that the estimates have 
been very carefully ma<le by means of accurate data, 
and that the ])asis of the liciuefaction system is one 
which has a theoretical efficiency of unity. 

On the other hand, the existing systems, to which 
comparisons will unavoidably be made, have a basic 
ellicicncy of less than JO per cent. The demonstration 
of this fact is not complicated -it is so extremely 
simple that one is unwilling to accept the evidence of 
plain facts, because the existing systcims give unavoid¬ 
able prejudice. If the waste of power is kept in mind 
the whole will be. clear. 

It is evident that if the very low ofHciency of existing 
systems is due to a mistake in the choice of physical 
conditions the probability of error of judgment lies 
heavily on the advocates of such defective systems. It 
is not to be expected that enthusiastic indorsement will 
be given to a clear proof of the mistake in fundamental 
physical conditions which are essential to high efliciency. 
Unavoidably, the exposition may appear to reflect 
unfavorably on the judgment as to what may after¬ 
ward appear to be obvious facts. We wish to empha¬ 
size the fact that there is a fundamental error in*the 
separation cycles as developed along the lines of the 


old processes, and that these processes cannot be 
improved by '"doctoring’* them here and there. The 
basic defects are; 

First, the total destruction of the primary work of 
compression. This is not a necessary requirement of 
nature, and results from bad thermodynamics. 

Second, a false step in the distillation of the air— 
i.e., the introduction of outside heat into the still. 

Radical Change Required in Existing Processes 

These matters are of extreme simplicity in themselves 
—they will be demonstrated in another place. Our 
object now is to point out that the present estimates are 
based on new developments, and the figures for cost 
must not be considered as arising out of trivial 
modifications of existing processes. We admit at once 
that no existing system can produce oxygen at a cost 
which will permit of commercial use in metallurgical 
processes. By the application of ifroper thermodynamic, 
steps (which are radical) the existing apparatus can 
be made 1o give costs approaching our estimates. The 
systems would then be distinctly new and have been 
thoroughly protected by broad patents. 

Development Prospects 

In view’ of fhe wide application of the process, it 
has been determined to keep it free from exclusive 
control and yet to preserve the incentive of sufficient 
control to encourage development in as many lines as 
possible. No operating system has been constructed, 
and it will be realized that since high economy may 
only bj reached with a large plant, it is a serious 
financial undcriaking. The history of such develop¬ 
ments in the United Stales is not encouraging. The 
telephone, telegraph, electric light and air brake are 
typical of purely American ventures requiring small 
capital in the beginning and large and steady returns 
from th.> first. The exception of the Atlantic cable is 
remarkable. The railroad, steamship, deep mining, 
steel making, the gas and oil engine, the airplane, the 
aniline dye industry, the nitrogen-fixation industry and 
ccen the. automobile and so many other developments 
ar..' typical of European enterprise, in the middle stage 
of developments, if not in the earliest period. So many 
of these developments originated in this country and 
languished here for want of capital that there is ample 
ground, on precedent, for fear of a repetition of hi.story 
in this new oxygen field. There is not an immediate 
pos.sibility of great ^ain, in money, without investment 
of large sums for plant and development work. The 
prospect is not enticing from the stock-market point 
of view'. 

Retarded Development 

While the development of oxygen production on a 
large scale is undoubtedly an expensive matter, the 
immense field which lies undeveloped constitutes per¬ 
haps the most evident attraction in sight for the 
adventurous and progressive pioneer in chemical and 
metallurgical enterprises. Granting that if oxygen be 
cheap enough, there are numerous applications, it may 
seem strange that so little has been accomplished in 
the direction of lower costs for the oxygen. 

The situation is not a creditable one to American 
industry. Our path has been strictly in the footstepa 
of.German and French pioneers, and no independent 
thought seems to be evident in the design or construc¬ 
tion of air separation plants in this country. The 
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reasons for this conservatism are perhaps good, for 
apparent commercial reasons; but it is believed that it 
can be shown that the reluctance to strike along original 
lines is owing to an imperfect understanding of the 
real problems and not the nature of the problem itself. 

It is a strange fact that the oxygen business today 
is practically a monopoly, though air is free to all, so the 
business has the great attraction that nature furnishes 
the raw material free-of cost. Perhaps this fact has 
hindered development, since cheap raw'materials often 
lead to crude methods. The secrecy which has been 
maintained for so long seems to be equally based on 
ignorance and timidity on the part of the commercial 
element in the oxygen business. The purpose of this 
article will, therefore, be to clear up such of these 
obscurities as may lead to at least an elementary idea 
of the possibility of advance in the direction of lower 
costs of oxygen and nitrogen and hence in the develop¬ 
ment of industries which have unbounded prospects of 
economic advance. 

Obvious Difficulties in Air Liquefaction 

In the first place, the idea that the extreme cold 
reciuired to liquefy air in a counter-current system 
(and this is always a preliminary to the separation into 
oxygen and nitrogen) is a difficult and dangerous state 
to reach is false. This idea has been cultivated and 
imaginary obstacles to air liquefaction have been 
multiplied by those interested in the protection of 
existing monopolies. It is a perfectly easy matter to 
liquefy pure, dry air, and no unusual precautions arc 
needed to do it with standard commercial compressors 
and a little copper pipe. The use of steel instead of 
copper apparatus is perfectly feasible, and high pres¬ 
sures are not essential. 

The one vital preliminary, however, is always that the 
water vapor and carbon dioxide in the ordinary air 
must be absolutely removed, and it may be said that 
!)() per cent of the problem is solved, so far as the 
operation of an air system is concerned, when this has 
been perfectly accomplished. 

Without going into details, it may be said that the 
preliminary freezing of the air down to, say, —100 deg. 
C. will remove sufficient of the water vapor to permit 
continuous running of the separation system without 
clogging or coating of the heat transfer system. By 
means of prc-coolers, in duplicate, and so arranged that 
the units are alternately cooled and thawed, the mois¬ 
ture removal is a demonstrated success. This problem 
is .solved. The CO. removal may or may not be required, 
since its ice forms an emulsion in liquid air which docs 
not interfere with an apparatus which is free from 
restricted passages or small pin-hole throttles, llow^- 
ever, it may be cheaply removed by preliminary washing 
with weak soda or lime solutions in mechanical washers. 
This difiiculty is serious for some typos of apparatus, 
but trouble may be avoided either by the chemical 
removal of the CO^ or by a change in the design of 
apparatus. 

The system to be described has no restricted pa.ssugcs 
and no throttles or other mechanisms which may 
become clogged with water or CO, ice. This is perhaps 
the most important practical element in the whole 
problem. 

It should be emphatically stated that clean, dry air 
is easy to separate. Ordinary moist air cannot be 
liquefied continuously, because of obstructions in the 
apparatus. It should also be stated that there are many 


other unsuspected things (solid and gaseous) in 
ordinary air; and provision must be made to get rid 
of them, or explosion and choking will occur. These are 
easily provided for and are matters of good design. It 
is in respect to such apparently trivial things that great 
advance is' ix).ssible in the practical opc^ation of air 
separation systems. Owing to the past history of the 
development, it is quite probable thifi; the existing 
methods do not form a good basis for estimating the 
possibilities of improvement. 

While the existing methods of air purification are 
crude and unsatisfactory, they are not so vitally defec¬ 
tive as the liquefaction and separation cycles which have 
so far been used. It is not too much to say that this 
defect is so littlo understood, even by those familiar 
with the existing systems, that the argument may fall on 
ears deaf to the facts, because no sound basis is avail¬ 
able to evaluate the real situcition. These rather harsh 
statements are justified by the claims, so often made, 
that the existing systems do not fall far short of 
theoretical efficiency. 

Elements of Cost 

Let us see what the separation of air by liquefaction 
demands in respect to tot^il cost. 

First—Interest and depreciation of plant. 

Second—Cost of labor. 

Third—Purificat ion. 

Fourth—Power. 

The first item will depend on the efleetivene.ss of the 
apparatus—i.o., on per cent oxygen recovered out of the 
total in the air which enters the apparatus. In a minor 
degree, it is affectod by the efficiency—i.e., the ratio 
of power used to theoretical power required; since the 
cost of machinery, such as motors, etc., will depend on 
the wasted powcM*. However, this item may be set 
aside, since it will be shown to folloAv, as a consequence 
of the proposed improvements, that the first cost qf 
plant will be reiluced as compared with existing systems. 
It is not the controlling varialilc, though a very large 
clement of cost of oxygen. 

The second item, labor, may be set aside as prac¬ 
tically the same for all systems. 

The third item is of utmost importance, as it affects 
continuity of operation, and hence the production 
factor of a given investnicnf. It may be reduced to a 
point of minor iniporfance, as will be shown. 

The fourth item is the critical one, and it is here that 
all existing sy.sterns fail in basic principle to realize 
in any way the moderate demands impostal >»y nature 
as the true cost of air separation. It is very easy to 
evaluate the power requirements of any existing system; 

Tiieoretk'AL Power for Separation ok Air 

The .separation of 1 kg. of fiir into oxygen and 
nitrogen demands simply the isothermal compres.sion 
of aV)Out 0.23 kg. oxygen from 0.2 atm. to 1 atm., and 
a similar compression 0.77 kg. nitrogen from 0.8 atm. 
to 1 atm. That is, the two component.s, oxygen and 
nitrogen, must be compressed i.sothermally at atmo.s- 
pheric temperature from their individual partial pre.s- 
sures in the atmosphere to the total pressure of 1 atm. 
on pure separated gases. And however much the fact 
may be disguised by complicated stills and intcr- 
chungers, it is only this effect which the whole mu.st, 
in theory, produce. 

We may take 300 deg. C. ab.s. (27 dog. (;. or 80 deg. 
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F.) as the temperature of the atmosphere, while the 
gas will be measured at zero deg. C. 

Hence Vfs = 0.77 X 0.163 X 300 log 1.25 
r=: 3.649 cal. per 0.77 kg. 
nitrogen 

Wo 0.23 X 0.1423 X 300 log 5 

— 6.896 cal. per 0.23* kg. 

• oxygen 

10.545 cal. per kg. air 

This amounts to 10.545 'r- 10.69, or, say, 1 hp. per 
kg. of air separated per minute. 

Since 1 kg. air has a volume of 0.7784 cu.m. at zero G. 
we have 1 0.7734 = 1.2931 hp. per cu.m. air 

separated per min. giving 0.21 cu.m, oxygen or, say, 
1.298 (60 X 0.21) = 0.103 hp. per cu.m, oxygen 

per hr. (2.92 hp. per 1,000 cu.ft. oxygen per hr.) 

For all practical purposes, we may take 0.1 hp. per 
cu.m, oxygen as the theoretical power required for 
separation (per hr.). 

Now, existing systems may produce oxygen when the 
air is compressed to, say, 30 atm. (436 gage). The 
compression of 1 kg. air to 30 atm. at 300 deg. G. abs. 
(27 deg. C.) requires (adiabatic 2 stage) Wa = 
2 X 0.236 X 300 (30* *- — 1) ^ 90.2 cal. per kg. air, or 
90.2 X 1*293 = 116.6 cal. per cu.m. air. 

Since about 5 cu.m, of air is required to contain 
1 cu.m. oxygen, and existing processes must compress, 
say, one«third more air than is separated, we have 
116.6 X 6 X 1.333 =:: 777 cal. per cu.m. oxygen 
delivered pure, or, say, 777 - 4 - 10.69 == 72.7 hp. per 
cu.m. oxygen per min. Therefore, such a plant would 
require 72.7 60 — 1.21 hp. per cu.m, oxygen per hr. 

(84.27 hp. per 1,000 cu.ft. oxygen per hr.). The effi¬ 
ciency would bo 0.103 >1.21 -- 0.085, or 8.6 per cent, 
and surely this is not a very creditable figure for a 
process which may be shown to be reversible in theory. 

Existing Systems 

There are two systems in use for separating air by 
liquefaction and distillation. 

One of these depends on the cooling effect produced 
by the simple expansion of very highly compressed, 
imperfect gas. A simple nozzle may be used, and a 
small cooling effect may be realized. This cooling has 
been determined, by experiment, to be about 45 deg. G., 
when the initial pressure is 200 atm. and temperature 
0 deg. G. If the initial temperature is —60 deg. G. 
and pressure is 200 atm., the drop through a nozzle is 
increased to 73 deg. C. This cooling effect is there¬ 
fore equal to 0.241 X 45 — 10.8 cal. per kg. for the 
first case or 0.241 X 73 — 17.6 cal. per kg. for the 
second case. 

*These figures are interesting, when compared with 
those for the heat which must be discharged during 
the separation of the air. This figure was shown to 
be 10.54 cal. per kg. air, and this is practically equal 
to the cooling effect possible with a plain nozzle working 
200 atm. to 1 atm. and at 0 deg. C. 

For the purpose of actual air separation, however, 
an auxiliary refrigeration machine is used, and by pre¬ 
cooling to —60 a margin of 17.6 — 10.64 = 7.16 cal. 
per kg. may be had, to abstract heat entering the 
separation system from other causes, such as conduc¬ 
tion through the insulation, or along the metal struc¬ 
ture. This analysis is borne out by the practical 
operation of such machines, which require pre-cooling 
a refrigeration machine to secure any useful effect. 
In this case the main current of separated gases can 


carry the excess of cooling—^i.e., 7.16 cal.—^up to the 
temperature at which the auxiliary system can pick it 
up, and so discharge the heat to the surroundings. 

There is no way possible in nature to increase the 
cooling by the Joule-Thompson effect; for a given 
difference of pressure, and starting at a given tem¬ 
perature. Hence this feature is incapable of improve¬ 
ment, except by pre-oooling or by increasing the range 
of pressure. The pre-cooling appears to be an in¬ 
expensive way, .and this system really amounts to a 
double, or binary system; in which the heat liberated 
by the separation of the air is picked up at, say, —60 
deg. G. by a GO, refrigeration system, and is then 
rejected to the atmosphere or surroundings. This is 
not the usual explanation, but it is a sound presenta¬ 
tion of the matter. There is a fallacy in the current 
idea that this process has a claim to efficiency. The 
explanation is not difficult. 

It will also be found that the other system, which 
uses expansion engines, has a vital defect in common 
with the nozzle system and is little better in fact than 
the nozzle system with pre-cooling refrigerator. The 
expansion engine may remove 20 cal. or so per kg. of 
expanded air, and may be said to be from 20 to 26 per 
cent more efficient than the nozzle system, if the term 
efficiency is allowable, in a case where the effective 
work done is less than 10 per cent of the applied work 
of compression. It may appear that a loss of 90 per 
cent of the applied work would create some visible or 
evident result in connection with the apparatus. This 
is not true; the work of compression may be altogether 
lost without the appearance of any compensating heat 
or energy in the system. It is this point which requires 
clearing up, and it must be said that it is unfortunate 
that the point has been obscured by defective explana¬ 
tions so that some perfectly simple physical facts have 
become involved, making the true simplicity difficult 
to expose. It will be shown that by far the largest 
loss of power in all existing systems is caused by the 
simple transmission of heat contents from a high- 
pressure gas to a low-pressure gas without any ap¬ 
parent or useful effect othea than the loss of pressure 
on the gas. It is not the act of throttling, but the 
improper heat transfer, which is the true cause of 
loss of power. 

^ Elements of Liquefaction 

To fix our ideas, we may take a simple gas, such as 
oxygen alone, and suppose this to be compressed to a 
considerable pressure. We may construct an elementary 
exchanger in the form of a simple U tube. Fig. 1. Sup¬ 
pose oxygen to be compressed into this tube, which 
may be kept cold at the U end, so that liquid oxygen 
will collect in the bend of the tube. An auxiliaiy 
refrigeration system may be used to keep the tube 
cold against inward leakage of external heat. Now 
suppose a throttle valve be placed in the bmid of 
the tube so that the liquid formed in the high-pressure 
leg will be expanded, say, to 1 atm. pressure. The 
result would, of course, be that the liquid would become 
much colder and would at once evaporate, if it couM 
get any heat. If the high-pressure-entering branch be 
in close contact with the low-pressure-exit tube, it is 
evident that the liquid may evaporate at low pressure 
in the second leg, while condensing fresh liquid at high 
pressure in the first leg. This is a simple form of the 
nozzle or Linde system, or perhaps it should be called 
the Hampson type. This very simple apparatus would 
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liquefy air or a simple ifas if a pressure of 200 atm. 
be used. The efficiency is absolutely zero if a simple 
aas be expanded in this way, except that, in fact, the 
liquid would accumulate at the bend of the tube and 
a considerable amount of liquid might be removed as 
liquid air, oxygen, or whatever the substance might be. 
In all cases, however, the whole of the work of com¬ 
pression will have been lost, because the gas will issue 
without pressure, and hence cannot be made to do any 
useful work—i.e., the gas has lost potential. 

Now, suppose that the system is maintained cold by 
an auxiliary refrigeration. Fig. 2, and that the pres¬ 
sure is only slightly less in the exit tube than it is in 
the entering tube. Then there would be a slightly lower 
temperature in the low-pressure tube, than in the high- 
pressure one, and the liquid formed at high pressure 
could be evaporated at slightly lower pressure in the 
other leg. In fact, the re-evaporated substance could 
return to atmospheric temperature at practically its 
initial pressure. A portion of the issuing gas can evi¬ 
dently be used to refrigerate the system against 
external heat leakage and losses if desired. We are 
neglecting this factor for the present, in favor of more 
vital matters. The gas would have been liquefied, and 
hence would have passed through a suitable state for 
distillation (the still is not shown), but the larger por¬ 
tion would issue from the apparatus at high pressure. 

Recovery of Compression Work the Essence of 
Low Cost 

It is obvious that since the high compression of the 
original gas is the main cost of the whole operation 
(which, if lost, becomes prohibitive for large-scale oper¬ 
ation), we have an obvious means for recovering the 
primary compression work—simply to heat the escap¬ 
ing gas at high pressure and expand it in a motor 
cylinder. If a moderate drop in pressure may be main¬ 
tained (and in fact such an apparatus may work with 
less than 1 atm. drop in pressure), it is perfectly 
feasible to heat escaping gas enough, not only to drive 
the primary compressor, but even to do some extra use¬ 
ful work. This is in essence the fundamental basis of 


the Jeiferies-Norton system—i.e., to preserve, or con¬ 
serve, the potential of the compressed gas. This is the 
primary improvement in the direction of lower cost, 
simply to avoid throttling. 

Now, the case is different for a mixed gas, such as 
air, from that for a simple gas. 

Condensation of a Mixed Gas 

A mixed gas will not all condense at constant pres¬ 
sure and temperature, and conversely it evaporates at 
constant pressure with a rising temperature. If in 
our air apparatus we have in some way caused the oxy¬ 
gen and nitrogen to separate, we have the further diffi¬ 
culty that air condenses at a much lower temperature 
then the boiling point of oxygen at the same pressure. 
That is, air condenses at 80 deg. C. abs., while oxygen 
boils at 91 deg. C. abs., both being at 1 atm. pressure. 
Hence, in our simple U tube we must increase the 
pressure on the air tube until air will condense while 
boiling oxygen in the other leg, and the air must be 
compressed to about 2.8 atm. in order that this may 
happen. Exactly similar relations hold for higher pres- 
.sures, and a ratio of 3 may be taken as the compression 
required. It is evident, on the other hand, that the 
nitrogen will easily be evaporated while condensing 
air at equal pressure, since nitrogen boils at 77.36 
deg. C. abs. and air condenses at about 80 deg. C. abs., 
both being at 1 atm. pressure. It is plain, therefore, 
that the desirable feature of maintaining the escaping 
gases at substantially the pressure of primary com¬ 
pression will meet an obstacle in the fact that the air 
cannot be condensed by free exchange of heat with 
the condensed oxygen, and unless this obstacle can be 
removed, the project of recovering the work of com¬ 
pression will fail. Unless we can maintain sufficient 
gas throughout the process at a sufficient pressure, we 
cannot drive our primary compressor WC (see Fig. 8) 
by heating and expanding the escaping gas in a motor, 
and a very desirable economy will be lost. The device 
of transferring the latent heat of condensation of the 
condensing air to the evaporating oxygen will now be 
described. 

The distillation of a mixed liquid is a very complex 
operation to analyze in detail. A few facts stand out 
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clearly, and it will be found that these are the vitally 
effective points as rcspectintp the economy of the system. 

P'irst. The liquid oxygon at the bottom of the still 
column is hotter than any other part of the column, 
hence no heat can flow by itself into the oxygen from 
any other part*of the column itself. This fact is self- 
evident, but the consequences are so far reaching that 
the full treatmefit would require more space than we 
can give. It must be concluded that heat must be 
added to the oxygen from some outside source, if 
natural heat flow is to be depended upon. The use 
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of a condensing coil which contains highly compressed 
air, to be condensed while evaporating the oxygen, evi¬ 
dently amounts to adding heat from an outside source, 
and this heat must afterward be removed from the 
still. (This-is the plan usually followed.) 

Second. The oxygcoi in any column must reach the 
bottom as a liquid. This follows since the still func¬ 
tions solely because the descending li(iuid always con¬ 
tains more of the less volatile substance (i.e., oxygen) 
than the ascending vapor, and it is the liquid reflux 
in the column uhich carries out the separation of 
oxygen, by “washing** it to the bottom. 

Third. The oxygeni must be evaporated in exchange 
for an eiiuivalcnt amount of liquid air. This must be 
true, since no sy.stem which wastes the cooling effect 
of such a large amount of such a cold liciuid can pos¬ 
sibly be commercial or effective. 

•i^ourth. The Ii*iuid toward the nitrogen (cold) end 
of any column will exchange latent heat with condensing 
air at the same pressure. This is evident, because 
pure nitrogen always boils at a lower temperature 
than that of the air mixture at the same pressure. 
Granted a .suflicient quantity of liquid nitrogen, or 
high-nitrogen liquid, it is possible to exchange this 
for an equivalent amount of liquid air by free or 
natural heat flow at equal pressure. 

Fifth. The column must be heated at the bottom 
and be cooled at the top. The logical proceeding is an 
unusual one, followed by the Jefferies-Norton system 
alone. It is thi.s very vital step which advances the 
art of air sepnration into the region of fair efliqiency 
and effectiveness. Since a cold spot must be cooled 
(nitrogen end) and a warmer spot must be heated 
(oxygen end), it is evident that a proper proceeding 


would be to take heat from the nitrogen and reject this 
heat to the oxygen. 

Mechanical Transfer of Latent Heat 

The very simple expedient of placing a coil in. the 
oxygen space at bottom of still, in which compressed 
oxygen may be condensed, at a pressure very little 
above the still pressure, wiU evidently cause the oxygen 
in .still to evaporate (as it must by third condition). 
The oxygen whibh has condensed in the coil at the 
bottom may then be throttled into another coil, at the 
top of the column, to a lov^ enough temperature to 
condense nitrogen. If we work the still at 10 atm., we 
can condense nitrogen at 104 deg. C. abs., by boiling 
o.xygen at 3.5 atm. somewhat below 104 deg. C. abs. 
In this way we evaporate the oxygen at the bottom of 
the still in almost perfect exchange for an equal mass 
of liquid oxygen which would be formed in the coil at 
bottom of the still. This “transfer” liquid, when throt¬ 
tled to 3.5 atm. and evaporated in the coil at the top 
of the still, will exchange for liquid nitrogen, which 
would be conden.sed out of the vapors at the top of the 
column. We may have 0.23 kg. oxygen to be evaporated 
in the upper transfer coil at 3.5 atm., latent heat 49.3 
cal. per kg.; the latent heat of nitrogen being 37.5 cal. 
at 10 atm. Therefore, 0.23 X (49.3 : 37.5) --- 0.3 kg. 
of liquid nitrogen may be condensed at the head of 
the column in e.xchange for 0.23 kg. liquid oxygen 
which is evaporated at the bottom of the column by 
the action of the cold compressor and the heat “transfer 
system**—i.o., coils at top and bottom of the still. The 
liquid nitrogen, which would be condensed at the head 
of the column, would run downward through the usual 
form of trays, and would cause the condensation of the 
air in these trays in exchange for higher and higher 
oxygen liquids which would pass on to the bottom. 

Removal of Losses at High Temperature 

If we could build an adiabatic compressor, the trans¬ 
fer of heat could be.made without introducing any heat 
into the still. Taking the operation as a whole, exactly 
as many* calories would bo withdrawn from the nitFo- 
gen .space into the substance of the transfer fluid 
as would be given up by the transfer fluid to the 
liquid oxygen which must be evaporated at the bottom 
of the column. The heat would simply be taken away 
from the lop of the column and would be restored in 
equal amount to the bottom of the column, but at a 
higher temperature. The transfer circuit is thus a 
simple refrigeration .system, taking heat from a colder 
spot and rejecting it to a warmer one, with the neces¬ 
sary ivsult that work must be used up to drive the 
compre.ssor. 

Now, no compressor is perfectly adiabatic. How¬ 
ever, it is fortunate that the effect of imperfection is 
to superheat the discharge of the cold compre.ssor, 
which, being at a much higher temperature than the 
still it.self, may be cooled by an expansion engine or 
other refrigeration means. The temperature being 
162 deg. for the adiabatic compression of oxygen at 
3.5 atm., we may expect 181 deg. abs. for the actual 
compressor; so that this extra heat has to be removed 
between —92 deg. C. and —113 deg. C., in order to 
compensate for the mechanical imperfection of our 
cold compressor. Now, the amount of heat which an 
expansion engine may remove per kg. of fluid varies 
directly as the temperature of the inlet, or the exhaust; 
and by raising the temperature to 162 deg. as com- 
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pared to, say, 100 deg. in the older systems, we have 
increased the cooling effect of the expanders by 62 deg.; 
or, in other words, the cooling effect per kg. expanded 
has been increased to 1.6 times that for an engine 
working at 100 deg. C. abs. exhaust temperature. The 
superheat may be absorbed into the inlet gas of the 
expansion engine with a great gain. 

The novelty of introducing a compressor to work at 
these very low temperatures is thus seen to be justi¬ 
fied on practical grounds. ' 

The heat transfer system is the direct, natural way 
to abstract heat from the air to be condensed, and to 
reject this heat into the oxygen and nitrogen, which 
have been separated in the still. 

Tub New System 

The theory of this subject forms a very interesting 
problem in thermodynamics. It may appear that the 
positive statements made may not be susceptible of 
proof, but there are two satisfactory methods avail¬ 
able. The first of these is by actual heat content cal¬ 
culations by means of an entropy diagram. Such a 
diagram has been made, and has been found fairly 
accurate, so that heat contents may be compared over 
the whole range of temperatures and pressures. This 
is a very intricate matter. 

The more satisfactory proof is by means of a simple 
sketch diagram. The idea is to consider a plain tube 
(A/-0, Fig. 3), to be bent to the approximate form of 



FIG. 4. JEFFERIES-NORTON LIQUEFACTION SYSTEM 


the entropy diagram. The passage of a portion of gas, 
say the oxygen, through the tube will be represented in 
heat contents and temperature, if it is remembered 
that areas under the representative line show heat 
contents. 

By the device of superposed coils, like e, which are 
wound around the plain tube, we may perform various 
cooling and heating operations on the substance in the 
plain tube. It will be noticed that the plain tube is in 
reality the U tube of Fig. 1, but that the throttle has 
been replaced by a pump. This pump is only ideal, and 
its function is actually performed by heat in the actual 
apparatus. 

' This method is an extension of the Carnot theorem. 


but using adiabatic-constant ^pressure lines instead of 
the adiabatic-isothermal cycle of Carnot. By either 
method a conclusive proof may be made, but space does 
not permit the full analysis, which may be found some¬ 
what tedious. We will, therefore, pass on to a de¬ 
scription of a working system. 

We refer first to Fig. 4 for a schematic apparatus 
which is lettered to correspond to Fig.* 3. 

Fig. 3 is a sketch entropy diagram, made closely to 
scale. Fortunately our proof will not involve any of 
the peculiar properties of entropy. The working of 
the apparatus may be followed easily from Fig. 4, which 
has been reduced to the simplest terms. There are 
three novel features concealed in this apparent sim¬ 
plicity. 

First. The heat exchange is, so far as possible, 
between gases at as near equal pressure as the friction 
of the apparatus will permit. That is, the two main 
currents in the nitrogen-air exchanger are at equal 
pres.sure. The oxygen-air interchanger /?, however, 
is cooled by a low-pressure stream, and this is accord¬ 
ing to the strict theory of the laws of compression of 
gases in such a system. 

Second. The oxygen at the bottom of the still is to 
be boiled fevaporated) by the introduction of heat at 
that point, and this heat will be abstracted from the 
column at the colder top, where nitrogen is to be 
condensed. 

Third. All the expanders work on gas which has 
passed through the still. 

These gases are in both cases warmed up before 
expansion, by heat which is abstracted from the high- 
pressure gas in the system. This feature is particu¬ 
larly to be noticed in the case of the oxygen com¬ 
pressor CB and the oxygen expander EB, All super 
heating and loss of the oxygen compressor is to be re¬ 
jected to the inlet of the oxygen expander (a to d. Fig, 
4). The cold exhaust of this cylinder is applied to the 
compressed air in the exchanger E, and .this exhaust 
and the escaping nitrogen from the top of the column 
are cold enough to condense a considerable amount of 
liquid out of the entering air. This liquid flows into 
the still, where it is available to neutralize the external 
heat leakage and other imperfections of the apparatus. 
This action is aided by the nitrogen expander A, which 
may, in fact, consist of a pair of engines which are 
powerful enough to produce a considerable amount of 
liquid air, to protect the system against external heat 
leakage. The expanders A have no other duty than to 
overcome imperfections of in.sulation. The whole of 
the theoretical cooling required by the separation of 
the air (compression from partial pressure to total 
pressure of oxygen and nitrogen) would be performed 
by the pair of engines, compressor CB and expander EB. 
In the 10 citm. system, the oxygen would actually be 
expanded in EB to 1 atm., while it would enter at 
2 atm. partial pressure, and this overexpansion pro¬ 
vides a margin of cooling, since the compressor need 
only work through a pressure range from 3J atm. to 
10 atm., while the expander EB will work from 10 atm. 
to 1 atm. The device of cooling the discharge of the 
compressor CB by the high-pressure oxygen vapor from 
the .still will again be noted, as it is most essential 
that the system be stabilized in this way. 

The transfer circuit may easily be followed, remem¬ 
bering that oxygen must be boiled at the bottom of 
the column and nitrogen must be condensed at the 
head of the column. 
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The throttle T differs from the usual throttle» since 
the coils at bottom are carried up, so the liquid oxyuren 
ivill be cooled from its boiling point, at 10 atm., to the 
temperature of liquid air at the entrance of the still; 
and hence the release of pressure by the throttle T 
will result in very little fall in temperature and very 
little evaporation during the throttling. In fact, there 
would be no loss at this point. This conception is a 
little difficult to grasp. If the comparison is made 
with an ordinary water tap, where water, far below 
its boiling point, is released from pressure without 
any perceptible drop in temperature, it will be seen 
that if the oxygen is already cooled to, say, 104 deg. 
it will evaporate very little in expanding to 3.5 atm., 
where it boils at 104 deg., while condensing nitrogen 
in the other side of the tube. This is not throttling in 
the usual sense. Practically there are certain imper¬ 
fections of apparatus, but fortunately they may be 
made to closely approach the vanishing point. 

The critical part of this whole system is the possi¬ 
bility of retaining enough nitrogen at high pressure to 
be superheated to, say, 1,000 deg. F., before expansion 
In the heat motor HM in order to drive the compressor 
WC. If 50 per cent of the original air can be returned 
to HM as superheated nitrogen, the heat will drive 
the system. The cost of fuelTor such a system is very 
small, since a thermal efficiency of 00 per cent or more 
is easily reached. 

It will be noted that the only useful mechanical effect 
produced by this system is the separation work—i.e., 
10.54 cal. per kg. of air—^and this is met by the expan¬ 
sion of the oxygen. The removal of heat leakage has 
required the expansion of, say, 0.5 — 0.23 ~ 0.27 kg. 
of nitrogen. There is left 0.6 kg. nitrogen to be 
heated, enough to make good these expenditures of 
power. 

Conclusion 

The investigation on which these notes are founded 
has consumed about seven years of research into the 
problems involved in gas separation. A great mass 
of information has been accumulated as to the prop¬ 
erties of the greatest variety of substances, and the 
practical side of the matter has been attacked in trans¬ 
lating the experimental data into useful form. 

It is not to be expected that all points of interest 
or doubt can be covered in the scope of such a sum¬ 
mary as we have been able to make here. There is one 
fact which stands out clearly beyond any possible doubt: 
The whole basis of the present oxygen and nitrogen 
systems is extravagant and uneconomical. 

The future of oxygen developments depends on the 
courage of the industry, in first daring to depart from 
precedent, and then on active prosecution of both the 
production and consumption processes. The process of 
oxygen production is without value unless the demand 
for oxygen is certain and insistent. We have endeavored 
to present the claims as to the cost of production fairly, 
with the view that the application may be as seriously 
considered. There is no doubt that oxygen and nitro¬ 
gen will be produced at a price allowable for the fullest 
development of chemical and metallurgical processes 
through a process founded on sound thermodynamic 
principles. 

The fact that no ideal process can be carried into 
practice with perfect effect does not alter the fact 
that no process which is defective in its basis can be 
. made to exceed its fundamental efficiency* The exist¬ 
ing systems are fundamentally defective In two re¬ 


spects, neither being in any way a necessity in the air 
separation process. 

First. The expansion of all the air at very low tem¬ 
peratures, which results in a total loss of primary' 
compressor work, without any compensating benefit 

Second. The introduction of external heat into the 
still (by the condensation of air at high pressure). The 
separation of the air requires the compression of the 
oxygen and nitrogen from their partial pressures at 
entry to the still to the total pressure on pure gases 
leaving the still. This means the expenditure of work 
to a moderate degree, if performed at the temperature 
of the still. The usual systems violate the natural 
demands, by compressing air at atmospheric tempera¬ 
ture, to perform indirectly the work of separation at 
a very low temperature, and add to this defective 
process the further false step of introducing heat into 
the bottom of the column, which may only be removed 
by the evaporation of liquid air, as such, without sep¬ 
aration. 

These defects may be removed by modifications of 
the cycles; the mechanical processes and the structure 
of the apparatus may undergo little apparent change. 

To secure favorable results: % 

First. Transfer the heat contents of all high-pres¬ 
sure gases to return current of high-pressure gas. AD 
heat contents of low-pressure gas to low-pressure gas 
return. Absorb all heat leakage and loss into high- 
pressure gas at as high temperature as possible. 

Second. Carry out all heat leakage and the heat 
liberated by separation of gas in the smallest possible 
current of low pressure gas at the highest possible tem¬ 
perature. 

Third. Reduce the temperature difference between 
any two streams of gas, particularly at the cold end 
of the apparatus, to the lowest possible amount. 

Fourth. Exchange the latent heat of condensation 
of entering fluids, as exactly as possible, for the latent 
heat of evaporation of escaping fluids, and avoid the 
production of liquid air by the cooling effect of nozzles 
or expansion engine. 

Fifth. * If any compression work must be done to 
separate any mixture, do this work at the temperature 
of separation, rejecting all heat to high-pressure return 
circuit, ^with subsequent high-temperature expansion 
to compensate the system. 

By careful attention to these principles in detail, 
there is no doubt that the costs of oxygen (and nitro¬ 
gen) may be so reduced that all the applications con¬ 
sidered in the first part of this article are feasible. 
This may be accomplished, without introducing any 
new physical or mechanical actions, by simply follow¬ 
ing closely the principles of sound thermodynamics 
as applied to the relation between heat and work, and 
to the effect of the transfer of heat contents from a 
high-pressure gas to a low-pressure gas. 

The work represented by the transfer of heat from 
one temperature to another depends not only on the 
amount of heat transferred but also on the tempera¬ 
ture at which the transfer is to be accomplished. The 
free transfer by conduction of heat contents from a 
high-pressure substance to the same substance at low 
pressure results always in the total loss of potential— 
i.e., in the loss of the primary work of compression of 
the high-pressure gas. 

No separation process which violates these prin¬ 
ciples can reach any degree of efficiency whidi deservea 
the name. 
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Production of Sodium and Sodium 
Compounds in the U. S. in 1919 

T he production of sodium and sodium compounds in 
the United States in 1919 amounted to 9,190,000 
tons, valued at $114,700,000, according to preliminary 
estimates made by R. C. Wells, of the United States 
Geological Survey, Department of the Interior. These 
figures show a decrease of 10 per cent^in quantity and 
20 per cent in value as compared with those for 1918. 
The figures showing the production of the various com¬ 
pounds in 1919 together with the corresponding final 
figures for 1918 are given in the following table. 


SODirM AND SODIUM UOMlHUrNDS PUODl’C'Kl) IN TIIK 
UNITED STATES IN 1918 AND 1919 


Qunntity 
(Slicirt Tons) 


Sodium (metallic). 

Sodium acetate. 

Sodium beneoate. 

Sodium bicarbonate. 

Sodium bichromate. 

Sodium bieulphite and so¬ 
dium sulphite. 

Sodium broinidf*. 

Sodium carbonate: 

Soda ash. 

Moaohydrato and sos- 

quicarboiiate. 

Sal snda. 

Sodium chlorate and so¬ 
dium tMirborate. 

Sodium chloride (h); 

Salt ill brine. 

Hock salt. 

KvaporaUtl salt. 

Sodium citrate, turf rate, 

and bitartrutc. 

Sodium cyanide and so¬ 
dium fieroxide. 

Sodium loiiide... 

Sodium ferriK'yanide. 

Sodium fliiorsde, acid so¬ 
dium (luuridc, and ei>- 
dium iluoHiiifaiu (ailicu- 

fluoridc) . 

Sodium hydroxide (caustic 

soda). 

Sodium nitrate (refined).. 
Sodium nitrite ...... .. 

Soiliurn phcmpliate (includ¬ 
ing all stxliuin plios- 

pliatcs) . 

Sodium silicate. 

Sodium sulpliaU*: 

Salt rake. 

(ilaubcr's salt. 

Niter cake. 

Soiliiiin sulphide. 

Sudium U'trabornte (bor¬ 
ax) .. . 

Sodium tliiusiilphate 
(hyuoBuIphitc) . ... 
Misceilaiicous sodium 
compounds. 


264 

622 

203 

118,535 

28.334 

16,362 

574 

1,390,628 

^52,678 

82.465 

2,413 

2,830,600 

1,68.3,941 

2,724,203 

(•0 

9,077 

(a) 

4,525 


1,879 

513,363 

1,701 


15,630 

317,161 

141,054 

50.715 

143.155 

43.490 

26,673 

26,868 

390 


.-1919- 


(Quantity 

Valiio (Short 'rout*) 

$153,437 in) 

460.783 (r) 2.540 

886.058 184 

3.293,153 137,005 

9,868,118 (r) 26,700 

VhIup 

(rt) 

$129,400 

575,000 

3.526.204 

6.407,000 

478,482 (c) 
438,730 

2,000 

924 

693,000 

493,319 

35,635.520 

981,354 

29,824,245 

482,958 
2,020,271 (c) 

30.796 

74.200 

710,748 

22,082,000 

1,004,250 

1,217 

64,959 

1,245,265 2.809,000 

5,684.661 1.637.300 

20,010,435 2.618,200 

27,296.000 

V) 

32 

56.553 

5.361.000 

('*) 

2,690,110 

9,196 

12 

3,437 

4.558,126 

85.451 

1.346,283 

387.234 (r) 

1,680 

343,000 

31.854.470 

609,779 

347.440 

6,512 

431 

20.368.306 

651,047 

151,621 

1,427,947 (c) 
5,870,973 (r) 

17,370 

174,000 

1,935.000 

3.390.000 

2,844.897 (i) 
1.041.070 (ri 
595,660 (r) 
2,293.304 (c) 

125,470 

45,000 

61,000 

19,740 

2,173.800 

914,000 

169,600 

1,249,000 

3,90'),565 

28,518 

4,351,891 

1,051,623 (c) 

19,400 

897.000 

1,188.792 

560 

253.513 


10,199,493 $142,788,545 9,190,000 $114,700,000 

(а) Included in iniscclIancnuH ronipounds, 

(б) Inslcy, Herbert: "Sait, Bromine and Calcium ('liloridc," U. S. Gcol. Survey, 
Mineral itcRourecs, 1919, pt. 2. 

(c) Figures for 1919 arc partly cHtiiiiiitcd. 


The production of sodium compounds derived from 
natural sources, exclusive of common salt, amounted to 
31,890 tons, valued at $841,903, in 1919, as compared 
with 24,063 tons, valued at $992,788, in 1918. 

Imports and Exports 

The imports of sodium salts in 1919 amounted to 
622,000 tons, valued at $20,704,000, as compared with 
2,111,000 tons, valued at $90,939,000, in 1918. This 
great decrease in 1919 was caused almost entirely by 
a decrease in the imports of sodium nitrate, which is 
the sodium salt imported in largest quantity, the im¬ 
ports of all other sodium compounds having actually 
increased in 1919 over those in 1918. The imports of 
sodium cyanide, sodium ferrocyanide and sodium sul- 
iflilde were notably greater in 1919 than in 1918. 

The esqports of sodium salts in 1919 decreased about 


17 per cent as compared with those in 1918. As the 
accompanying table shows, this decrease was due largdy 
to smaller exports of soda ash, as the exports of caustic 
soda and miscellaneous sodium salts show an increase. 


DOMK.'^TIC SODIUM S\I/rs EXPORTED IN 1918 AND 1919, HV 
CJ .ASSES 

-1918 - -1919 -- 

Ouaiitity quiiiitily 

(Shart riMih) Vh1iii‘ (Short Toiih) \a1ui‘ 

Sodium carboiiuff 


Soda Hsh... 

119.217 

$7,805,550 

50,481 

$2,656,608 

Sal MNla ... 

6.358 

213,865 

5.5(i3 

178.265 

Sodium f'liloriilo (imiii.mioii huIO 
SiMliuiii liyilroxiiic irniiNtic 

136,783 

1.677.577 

119.415 

1.396.625 

HfMla) 

48,689 

5.602 813 

82,116 

6.748.762 

Soiliiim Nilii'iitc ... 

.Ml o(h(‘r Nmiiuiii hhHn . 

14,125 

404 796 
6,587,134 

12,150 

338.818 

7,226,322 

'lutHl . 


$22,291,735 


II8.54M20 


Effect of the War on the Use of Sodium Compounds 

The use of sodium compounds in place of potassium 
compounds, which was begun of necessity during the 
war, was largely continued in 1919. The war left the 
United States with a grcirtly augmented capacity for 
producing certain chemicals, especially those used in 
making explosives and dyestuffs. The manufacture of 
these materials consumes large quantities of sodium 
nitrate, all of which is imported, and the work of build¬ 
ing up an independent nitrogen industry in the United 
Slates has been and still is difficult. The large Govern¬ 
ment plants projected or built during the war were 
intended to produce fixed nitrogen compounds in the 
form of lime-nitrogen, ammonia, and ammonium nitrate. 
No sodium nitrate produced by the fixation of atmos¬ 
pheric nitrogen has yet been marketed in the United 
States, but as ammonia is a necessity in the Solvay 
process of making soda and is used also in making 
sodium cyanide, any developments in the ammonia in¬ 
dustry will eventually affect to some extent the soda 
industry. 

Uses of Sodium Compounds 

Sodium compounds are valuable either for their basic 
part or for their acid part. The price of the compounds 
that are used for their basic part is very low, as the 
sodium acts only as a carrier of the other elements in 
the compound.s; the price of the compounds that are 
used for their acid part differs according to the value of 
that part. Although the price of soda ash is low, the 
value of the total soda ash produced annually in the 
United States amounts to millions of dollars and nearly 
equals that of the total annual production of lime, which 
is the next cheapest alkaline substance. Soda ash has 
many and various applications. It is used in making 
glass, soap, paper, chemicals, drugs, paints, leather, 
enamel ware, and cleansing agents, in refining oils, and 
in metallurgy. The uses of the other compounds of 
sodium vary according to the elements of which they 
are composed. The uses of the individual salts of 
sodium, together with a list of producers of each salt, 
are given more fully in the chapter on sodium com¬ 
pounds in “Mineral Resources of the United States,” 
published annually by the U. S. Geological Survey. 

Prices 

The prices of most sodium compounds were consid¬ 
erably lower in 1919 than in 1918. At the beginning of 
1919 the prices of nearly all compounds were the lowest 
for at least three years, but later in the year they 
improved somewhat and the improvement has continued 
practically up ta the present time. 
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. Legal Notes 


By Wellington Gustin 

Compensatioil for Death Hastened by Aggravation 
of Disease Due to Explosion 

As a result of an explosion of a still in 1917 in 
the plant of the National Aniline & Chemical Co. an 
employee was apparently but slightly injured in the 
jaw. While the bruise quickly disappeared, a pain in 
the jaw continued to increase. Upon an examination 
a malignant cancer was found. The alfected parts 'were 
.shortly removed by an operation, but the disease 
recurred within a few months and the employee died 
within six months after his injury. 

The State Compensation Board awarded compensa¬ 
tion to the employee’s widow on the ground that the 
accident aggravated the cancerous condition and caused 
death at an earlier period than would otherwise have 
occurred, the medical testimony indicating that “a local 
injury might cause an otherwise slow-growing cancer 
to light up and develop with grea" rapidity.” The award 
of the Compensation Board was upheld by the Supreme 
Court of Pennsylvania. 

Obligations Upon Agreement to Surrender Contract 
of Exclusive Right to Handle Product 

The Appellate Division of the Supreme Court of 
New York has affirmed judgment in favor of James A. 
Cleveland and another in their action brought against 
Mason J. Clark for balance due on contract. It appears 
that on July 3, 1917, a contract was made between the 
parties whereby Mason should deliver f.o.b. the cars 
at Arnot, Pa., a bituminous product of coal, which he 
was producing and selling at a certain price, and Cleve¬ 
land should sell the product and remit therefor, the con¬ 
tract to be in force to May 16, 1922. In July, 1918, the 
parties entered into another contract, providing for the 
cancellation of the former contract and in consideration 
of the surrender of this contract by Cleveland, Mason 
was to pay $1,000 down, and balance a later date. 
Mason refused to pay the balance due after the date 
fixed. It seems there arose the question of whose duty 
it was to first perform. 

The court said whether the mutual terms of a contract 
are dependent, so that either party, in order to recover 
upon it, must show a tender of performance on his part, 
(lepends always upon the intent of the parties as gath¬ 
ered from the contract itself. 

Where the defendant in a mutual contract is to pay 
plaintiff certain moneys on a day stated, and neglects to 
pay them, the plaintiff must tender or offer to tender 
performance on his part as a condition precedent to his 
right of recovery for the defendant’s default. If there 
is no express provision in the contract, it will not be 
assumed that the one party is to pay and give credit to 
the other for the performance in the future, but upon 
making the payment he has the right to receive perfor¬ 
mance by the other party as a condition thereof. 
Where a contract requires contemporaneous perform¬ 
ance, neither party can sue at law until he has, by 
performance or tender on his own part, put the other in 
default. 

Therefore, the court said, if the subject of the con¬ 


tract was a sale of property, clearly there could be no 
recovery of the purchase price after the law day without 
an offer to deliver, as the delivery is the real considera¬ 
tion for the payment. 

When the contract was executed and the $1,000 paid, 
Mason’s liability and Cleveland’s obligation under the 
original contract were at an end, said the court. It 
would be an idle ceremony for Cleveland to hand over 
to Mason the duplicate original contract which he held; 
there was no wky prescribed in which their rights were 
to be surrendered. The contract under seal surrendered 
the original contract, and the rights of Mason there¬ 
under. 

In any event the payment of the $2,000 would 
effectually destroy the original contract, and no affirm¬ 
ative action on the part of Cleveland could be had 
after such payment, and he was not, therefore, required 
to do any act, as delivery of his duplicate contract, as a 
condition of maintaining his suit. Judgment for Cleve¬ 
land was affirmed with costs. 

Loss in Shipment.of Menthol Acetate Depends on 
Duty to Unload Under Contract 

A new trial has been ordered in the case of the 
Barton Lighterage Co. against La Brecque Co., Inc., 
by the New York Supreme Court in Appellate Term. 
The facts show that the former agreed to lighter 620 
drums of menthol acetate from Greenpoint to the New 
Jersey Zinc Works on the Hackensack River; that load¬ 
ing of the drums began on March 14, but no evidence is 
given as to how long it was required to reach the zinc 
works. 

The next evidence is that plaintiff’s foreman saw 
the lighter tied to the bulkhead of the New Jersey 
Zinc Works on April 8; he did not know when it reached 
there. When he arrived the lighter was listing about 
45 deg., and about five minutes after his arrival the 
lighter suddenly “groaned,” turned over and spilled a 
number of the drums into the water. All but eight 
were subsequently recovered. Upon these facts the 
jury found for plaintiff for the full amount of its con¬ 
tract. 

The court on appeal said there was no evidence as 
to whether the contract for lighterage included the 
loading and unloading of the drums in addition to 
their transportation. The contract is silent on that 
point unless the words “to lighter” include, in addition 
to transportation, the loading and unloading of the 
menthol acetate to foe transported. If the contract 
included loading and unloading, then the Barton com¬ 
pany did not show performance, for the drums were 
never unloaded completely at the New Jersey bulkhead, 
and no evidence accounts for the failure to unload, or 
for the listing of the boat, said the court. But, even 
if the unloading was no part of the Barton company’s 
agreement and only a mere voluntary act on its part, 
still there was no complete performance of the contract 
proved, for it was the duty of the Barton company 
at least to transport the merchandise in question to 
the bulkhead in New Jersey in sudi a way as to give 
La Brecque company a reasonable opportunity, after 
the notice of arrival, to unload it. 

No evidence was introduced to show these facts 
required, and for lack of sufficient evidence upon which 
to base a finding that the plaintiff had completely per¬ 
formed its contract the judgment in its favor was 
reversed and new trial ordered. 
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Production of Motor Gasoline From 
Heavy Oil Hydrocarbons 


A Study of the Possible Specific Reactions Taking Place in Cracking Phenomena—^Composition of 
Petroleum—^Action of Catalysts Upon Heating—^Deposition of Coke— 

Composition and Refining of Pyrolytic Distillates 

By FRED W. PADGETT 


P ETROLEUM consists essentially of a mixture of 
hydrocarbons which are in the main totally miscible 
with one another. Organic nitrogen and sulphur com¬ 
pounds are also present in varying amounts, and 
occasionally oxygen compounds, as well as water and 
inorganic material in dispersed form. When this com¬ 
plex of naturally occurring hydrocarbons is subjected to 
dry distillation at atmospheric pressure, the hydro¬ 
carbons of lowest boiling point are vaporized propor¬ 
tionally to their partial vapor pressures and pass into 
the condenser followed by those of higher boiling point 
as the temperature rises. Varying degrees of fraction¬ 
ation will obtain, depending upon the design of still 
and method of operation. From the point where gases 
first appear at the condenser outlet until the temper¬ 
ature in the still reaches approximately 625 deg. F., 
the products secured are in the main natural—that is, 
they exist in the crude oil as such. Above this tem¬ 
perature, however, especially if the distillation is carried 
out slowly, what is known as ^'cracking” takes place 
and a distillate is secured which upon re-distillation 


TABLE I. (iASES FBOM (.'HACKING OISTILLATIGNS CNDEH 100 LB. 
PRESSIUIE 
I*Yoin Jennings Crude 


Temperature in Ht'll 


COi. 

CO . 

Illuminants. 


COf. 

CJO. 

Illuminants. 

Hjrdrogen. 

Saturated liydiiK'arbons 



2 

3 

Deg. C. 

Deg. C. 

D«g. C. 

340 

415 

422 

Per Cent 

Per Cent 

Pel (Vnl 

1.2 

0.5 

0 0 

1.2 

0.5 

1.3 

15.4 

15.3 

13 0 

0.0 

4 0 

4.4 

.. 81.5 
le 

79.7 

81.3 

Deg. C. 

Deg. C, 

l)rg.C. 

417 

432 

Per ('ent 

437 

l*er Ckint 

IVr (.’eiit 

0.0 

0.0 

0 0 

0.0 

0.0 

0 0 

.. 25.4 

37.0 

33.5 

0.3 

0.9 

3 0 

.. 74.3 

62.1 

63 5 


will yield more gasoline and kerosene, the quality, 
however, in moat cases, not being comparable with that 
of the natural products. 

• If, instead of carrying out the distillation above the 
625-deg. point at atmospheric pressure in an ordinary 
still, one of special design is used and the operation 
is conducted at a pressure varying from 60 to 160 lb. 
per square inch, profound decomposition or “cracking** 
occurs, and a yield of gasoline of 20 per cent or more, 
based on the original charge of residue or heavy dis¬ 
tillate, may be obtained upon fractionating the pressure 
distillate secured. The residue remaining and the 
pressure distillate which has thus been freed from 
gasoline may again be subjected to the process and a 
further yield of gasoline secured, this being less than 
in the first case, and decreasing upon subsequent 
treatment. 


The effect of pressure upon the yield of gasoline 
and the refining loss of sulphuric acid during pressure 
distillation is illustrated graphically in Fig. 1.* The 
volumes of gas evolved at various pressures during the 
course of the distillation is shown in Fig. 2,* while the 
variation in temperature during distillation and at 
various pressures is shown in Fig. 3.” The composition 
of the gas evolved during various stages of pressure 
distillation is shown in Table I.* The oil used in the 



I'TG. 1. JflFFEcrr OP PRESSURE ON YIELDS AND LOSSES 


above experiments was Oklahoma residual oil, and the 
apparatus a small experimental still of the autoclave 
type. 

The Composition op Petroleum 

Considerable knowledge has been gained concerning 
the composition of the lower fractions of petroleum due 
to the researches of Mabery and others. The presence 
of paraffines, naphthenes (cyclopentane, cyclohexane 
and their homologucs), aromatics and olefines has been 
definitely established, while the evidence points to the 
presence also of cyclo-olefines, diolefines and possibly 
acetylenes.* Concerning the Rubricating fractions of% 
petroleum, there is some evidence pointing to the 
^ presence of olefines of high molecular weight which are 
but slightly acted upon by concentrated sulphuric acid,” 
also diolefines,” polynaphthenes,* and possibly compounds 
of the hydrogenated naphthalene” and anthracene* type. 
Pressed lubricating oil fractions show, by ultimate 
analysis, that the average general formula of the hydro¬ 
carbons is either CnH.,» or CNH^n-m. 


^Brooks. Bacon, Padgett and Humphrey, J, Ind, Eng, Chem,, 
vol. 7 (1915), p. 180. 

brooks, J, Frank. Inst., voL 180 (1916), p. 663. 

*Ibid. 

^Brooks, Bacon, Padgett and Humphrey, /. Ind. Eng. Ohetn., 
vol. 7 (1916), p. 180. 

■The latter three may be formed during the dtetlllatlon of the 
crude oU. 

■Brooks and Humphrey, J. Am. Ohem. Boo., voL 40 (1918), p. 

^Sce Ourwltsch's **WlsseiiBChafUlche Orundlagen dcr Erdttlbear- 
beltung," p. 19. 

•/b(Z, p. 20. 



















522 


CHEMICAL A|H) METALLCBGICAL ENOINEESINO 


Vol 28, No. 11 


The pyrolytic researches on individual members 
of the hydrocarbon series have been mainly carried 
out on the lower constituents and the data are often 
conflicting, due to differing rate factors and to inac¬ 
curacies in temperature measurements. As a general 
principle it is known that the relative stability of the 
hydrocarbons tp heat decreases as follows: Aromatics, 
naphthenes, paraffines, unsaturated hydrocarbons. This 
general principle, however, must be modified in certain 
cases, as the following discussion will show: 

Where paraffines are present in the residual oils the 
following will represent a reaction undoubtedly taking 
place to a considerable extent.* 

R-CH.-CH,-CII,-R -> R-CH-CH-CII 3 + RH (1) 

Gurwitsch** believes that the effect of pressure, among 
other things, is to cause the hydrocarbon chain of 
the heavier molecule to split nearer the center with 
resulting decrease in gas formation: namely, sym¬ 
metrical scission. Other reactions, which may take 
place when hydrocarbons are “cracked,” must be taken 



FI<;. 2. VOT.UMES OF GAS AT VARIOUS PRESSURES 

into consideration when it is known that carbon is 
one of the products always encountered during 
^cracking.” 

R-CH,~>RH + C + H, 

or R -CH - CH -CII, -> RH + CH^CH^ -i- C + II, ( 2 a) 
R-CH-CH-R -> RCII, + C + RH (2b)” 

Reaction (2b) is characteristic of “cracking” under 
pressure. 

Local superheating of the oil in contact with heating 
surface seems to influence the amount of coke formed 
as well as the character of the hydrocarbons; the 
asphaltic hydrocarbons, for example, being unstable 
toward heat and depositing carbon at comparatively low 


temperatures. Iron also catalyzes the reaction in whidi 
paraffine hydrocarbons are broken down into carbon and 
hydrogen. (See infra.) 

The paraffine wax of commerce is not readily acted 
on by anhydrous aluminum chloride, although the same 
initial substance upon pressu)*e distillation will yield 
20 per cent or more hydrocarbons in the gasoline range.” 



FIG. 3 . VARIATION OF TEMPERATURE AND PRESSURE 

Since the residual oils from petroleum may contain 
not inconsiderable quantities of olefines of high molec¬ 
ular weight, aromatics with long side chains, naphthenes 
with side chains, polynaphthenes, and even diolefines, 
it is interesting to speculate how these compounds may 
be modified by the action of heat, pressure and catalsrtic 
agents. Olefines, by the action of heat and pressure, 
tend to polymerize. It may be that olefines found 
in the residual oils first polymerize to give closed 
chain compounds with side chains which are then 
“cracked” to parailine hydrocarbons and cyclo-olefines 
which in turn polymerize to give compounds of higher 
molecular weight and remain in the still. The follow¬ 
ing reaction is also one very probably for the olefines, 
the fact that some petroleums give but little gas during 
pressure distillation lending support to the hypothesis: 

R-CH=CH, RCH. + C ( 8 ) 

Olefines may also be modified according to the fol¬ 
lowing scheme,” diolefines evidently being present in 
cracked distillates: 

R-CH.-CH.-CH=CH-R->RCH=CH-CH=CH,-i-RH (4> 

This is a reaction which is characteristic of high 
temperatures. 

The naphthenes are known to be more stable toward 
heat than the paraffines, but with sufficiently severe 
conditions may be decomposed into diolefines, olefines, 
cyclo-olefines, benzol, and even paraffines.” Hydrocarbona 
of high molecular weight such as the polynaphthenes, 
hydrogenated naphthalene and anthracene should be 
much more unstable than the naphthenes we are 
familiar with, namely, cyclopentane and cyclohexane. 

Anhydrous aluminum chloride readily polymerizes 
olefines,” so that when olefines are present in residual 
oils, the first action may be the formation of closed 
chain hydrocarbons with side chains attached which 


HArhia *9 Ann., vol. 16R. p. 1. This rnnctlon was first observed 
by J.'iiru-H Yoiinc^ 

“Gurwltsch’s “Wls8on«chaflllchc Grundlagen der Erdfilbear- 
boltunjr," |». 145. 

'■In Kiillftln No. 14 of the Kansas City Testing Laboratory, p. 
96. specific reactions of this typo are given. 


*^rooks and Humphrey. /. Ind. Bng. OKem., Februair. 1919. 
'■Dunstan and Thole. J. Jnat. Pet. Tech., voL 8 (19lo). p. 86. 
**lbid. 

"Ueusler. Z. Angew. Ohern,, voL 9. p. 687. It Is known that, 
anhydrous aluminum chloride primarily forma double eompounda 
with the olefinea 
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SM then "craved” to form paraffine hydrocarbona 
and (grdo^lefinea, with the attendant polymerization of 
the latter. At this point should be mentioned the work 
of Pictet and Serczynska,” who advance the theory that 
the residual petroleum oils contain naphthenes with 
side chains which are acted on by the catalyst to form 
paraffines and cyclo-olefines, the latter polymerizing 
immediately by the action of the catalyst and remaining 
ill the still: 

CA-CH.-R C,H. + RCft, (6) 

Brooks” believes that the higher fractions of petro¬ 
leum contain aromatics with lon^ side chains, basing 
his assumption mainly on the fact that upon pressure 
distillation of the paraffine wax of commerce at 100 
lb. pressure no benzols are formed, while upon pressure 
distillation of various residual oils under the same con¬ 
ditions benzol is one of the products found in the dis¬ 
tillate. Phenyl paraffine was synthesized by the Friedel 
and Crafts reaction and the final product was freed 
from benzol by steam distillation. Either pressure 
distillation of this synthetic product or treatment with 
anhydrous aluminum chloride gave a distillate contain¬ 
ing benzol. In order to secure a saturated product from 
a compound of this type it would be necessary that 
coke be formed along with very little gas, a phe¬ 
nomenon which actually occurs when residual oils are 
treated with aluminum chloride: 

C.H,-CH,R C,H. -h C + RH (6) 

Summing up the effects of heat alone on petroleum 
hydrocarbon mixtures of the gas oil type, Dunstan and 
Thole” state that at the lower temperatures where 
‘‘cracking” occurs the products are a mixture of olefines 
and paraffines; at higher temperatures, near 700 deg. 
C., a mixture of olefines, diolefines and aromatics pre¬ 
vails, while at still higher temperatures tar and per¬ 
manent gases containing much methane are produced. 
From the thermochemical point of view, the main reao 
tions encountered during “cracking” are endothermal, 
reaction tl) being of this type. In testing the validity 
of theoretical possibilities the fact that the concentra¬ 
tion of the reacting substances has its effect upon the 
equilibrium, and the law of Le Ghatelier, are useful. 
The latter reads that when one or more of the factors 
determining an equilibrium is altered, the equilibrium 
is displaced in such a way as to tend to neutralize the 
effect of the change. As an example, consider equation 
(1), which is endothermal. The reaction proceeds toward 
the right, not spontaneously, but only when heat is 
supplied. On the other hand, the effect of pressure 
is to tend to remove the olefines from the sphere of 
reaction by polymerization, while the paraffine hydro¬ 
carbons, by virtue of their stability, find exit by way 
of the condenser. 

That the diolefines have an important bearing upon 
the formation of aromatics is shown by Davidson,” who 
believes that the diolefines present in the vapors may 
combine with ethylene to form benzol: 


the yield of liquid hydrocarbons in the gasoline range 
by aymmetrieal scission of the molecule; and finally it 
causes the distillate to be less unsaturated. As the 
distillation proceeds the lighter products are removed 
as fast as formed. Those molecules which are decompos¬ 
able at the lower temperatures disappear at the begin¬ 
ning, while the more resistant ones remaiy in the heated 
zone, where, by the nature of the operation, they are 
later modified as the temperature rises. This gives us the 
distinction between pressure distillation and “cracking” 
in the vapor phase only; in the former case the beat 
results may be secured by means of minimum “cracking” 
temperatures, while in the latter case maximum “crack¬ 
ing” temperatures generally must prevail in order to 
secure the desired results, as the entire oil (in vapor 
form) is subjected to the action of heat for only a 
limited time. The effect of these condition.'' on the 
character of the distillate will be discussed later. 

The conditions just mentioned as being peculiar to 
“cracking” in the vapor phase only are modified to 
some extent by placing expanding drums at the outlet 
of the coils, where cracking is permitted to continue by 
heat carried along with the vapors or formed by the 
reduction of their speed. 

The Action op Catalysts 

As a means of improving the quality of cracked dis¬ 
tillates the method of hydrogenation, which has been so 
successful commercially for the production of solid fata 
from those which are normally liquid, suggests itself as 
a likely method. Hydrogenation of cracked distillates 
with nickel as a catalyst is made difficult in the case 
of petroleum for some reason not well understood.” 
That hydrogenation at lower temperatures without a 
catalyst does not take place may ho illustrated by the 
following experiment, carried out in the laboratory of 
the Mellon Institute: A sample of cracked naphtha 
of iodine value 51 was heated and stirred in the pres¬ 
ence of hydrogen at a pressure of 3,000 lb. to the square 
inch and a temperature of 165 deg. G. for 30 hours, 
with the result that the iodine value was practically 
unaffected. If hydrogenation of olefines is to take place 
during cracking, it must evidently be at the time of 
their formation.” 

At higher temperatures (above 200 deg. G.), nickel, 
platinum and palladium evidently catalyze the reverse 
action whereby hydrogen is removed from naphthenes, 
partially or completely." In fact, it has been shown" 
that in the presence of nickel at 600-700 deg. G., Rus¬ 
sian crude oil gave only coke and saturated gas com¬ 
posed of hydrogen and methane. ^ 

It is interesting to note here the work of Jackson 
and Lawrie," who claimed that acetylene by the action 
of high-frequency electric discharge gave a solid 
polymer which, upon heating, decomposed to methane 
and liquid hydrocarbons; Losanitsch,” who exposed 
isopentane to the action of the silent electric discharge 
in vacuo and claimed the formation of hexamethyl 


G.H, + GH.=GH-GH=GH.->G,H. + 2H. (7) 

The effect of pressure should be considered from 
several angles. In the pressure still it has the effect 
of raising the temperature to the point where cradcing 
takes place rapidly; furthermore it tends to increase 


^Arch, Sd, phw, nat, vol. 44. p. 400 (1917). 
« . - . - - - - Ohem., ] 


^'Brooks and Humphrey, J. ind, Eng, (71 
HT. Inat, Pet Tech,, voL S (1910). p. 06. 

Ind. Eng, Chem,, voL 10 (1918), p. 901. 
characteristic of high temperatures. 


February (1916). 
The reaction Is 


^Brooks and Humphrey, J, Am, Chem, Boc., voL 40 (1918), p. 
822. On the work of Bills see J. ind, Eng. Chem., vol. 7 (1915), 
p. 1029. 

“Brooks. Bacon. Padgett and Humphrey. J. Ind. Eng. Chem., 
vol. 7 (1915), p. 180. Whitaker and Leslie [J, Ind. Eng. Chem., 
vol. 8 (1916), p. 693] conclude that the .*ibaorption of hydrogen 
Is greater as the temperature Increases, rate of oil flow decrea.ses, 
and concentration of hydrogen increast>a. 

•*Seo Ubellohde and Woronin (Petroleum, Berlin, 1911, pp. 7, 
9). also Kolinski (Ber., 1912. pp. 46. 3678). 

“Ostroinlsslonskl and Bujanadsa. J, Ruse. phya.~ohem. Gee,, 
191^ p. 195. 

•^Proe, Chem, Boc,, vol. 22 (1906), p. 156. 

“Mentioned by Dunstan and Thole, /. Inet, Pet, Tech., vol. 8 
(1916), p. 86. 
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cyelobutane, also noiinfir the rapid polymerization of 
olefines and aromatic hydrocarbons; Beilstein and 
Kurbatow,” who secured dinitrobutane by nitrating a 
petroleum fraction boiling between 40 and 60 deg. C.; 
and finally Gurwitsch,” who reports that florida earth 
and alumina* will cause polymerization of olefines, 
even at ordinary temperatures and pressures. 

In certain patents the presence of substances such 
as coke, iron scrap, alumina, lime, copper, etc., is 
specified as cataV^ts to be placed in the cracking zone, 
the oil sometimes being mixed with steam before 
entering. If any beneficial action results from these 
substances it can be attributed more to surface action 
than to anything else. Davidson" states that iron, cobalt 
and nickel catalyze the reaction wherein paraffine 
hydrocarbons are decomposed into carbon and hydrogen. 


TAUI.K II. HESn.TS UI* TIIK CUAC'KING OK TKXAS SOI.AU Oil. AT 
ATMOSrn ERIC IMIKSSI HE 


Contact Siibi»tttiu'<^ 

None. 

Pumirr. 

Punice. 

Nicknl wire. 

Niokel wire. 

Niekolon A1|0+H- • 
Nickel on Al^ + If. 
Copper on oliarcoel. 
Copper on chnrcoel 

Copper Reuio. 

^ppergnuie. 

Copper geuee. 

CoppergauBe+ HjO . ... 

Iron. 

Iron 4* HjO. 

Iron 4* Hio. 


IVr Cont 
Roiling 


Tiiiii- 

Per T’ent 
Lonn f 'an 

Relow 

Temp 

in 

and 

150 C 

Deg. 

Ilftiirs 

Coke 

8 3 

500 

0 5 

8.7 

6 8 

420 

2.0 

12.8 

15 6 

500 

2 0 

17.5 

12 3 

500 

2 5 


18 8 

500 

5 0 

16.5 

10 5 

500 

2.5 

15.1 

. 17 9 

600 

2 0 

30 8 

14 7 

500 

2 0 

13 1 

9 4 

450 

6 0 

12 0 

14 1 

500 

2 0 

11 4 

15 2 

500 

2.5 

11 8 

18 8 

500 

4 5 

17.1 

. 15.5 

600 

2.0 

11.1 

4 5 

400 

2.7 


8 h 

450 

2 0 


8.5 

480 

3 5 



In the laboratory of the Mellon Institute," it was found 
that the “cracking” effect “produced in a given quan¬ 
tity in a given time was approximately proportional to 
the heated surface in contact with the oil,” so that 
if certain metals which are good heat conductors are 
attached to the apparatus in such a way that heat be 
transmitted to the oil through a larger surface, advan¬ 
tages might result. An interesting table of experiments 
in which Texas solar oil vapors were passed over various 
contact substances is given in Table TI." It should be 
noted that the use of these substances is not to be 
designated as additional “heating surface,” but rather 
as additional “surface effect.” 

The statement that the “cracking” effect is propor¬ 
tional to the heated surface in contact with the oil must 
necessarily be modified when the basic principle of the 
process is the use of superheated fluids such as steam 
or waste furnace gasesi 

* The Deposition op Coke During Pyrolysis 

It has already been mentioned that one of the most 
serious difficulties encountered during “cracking” is 
the deposition of coke. Unless removed from the walls 
of the apparatus very soon after its formation, the 
coke produced becomes very hard and is difficult 
to remove. Superheating (hot spots), coirequent 
softening of the metal and finally “blowing out” may 
be the result of this condition. A majority of the proc¬ 
esses include, among other things, methods of elimi¬ 
nating the coke from the heating surface. Thus the 
Burton process involves a modificaHon in which false 


bottoms are used, the Rittman process a revolving rod 
and chain, the Bacon process vertical heating surfdbe 
in the presence of liquid,” and so on.” One patentee 
specifies the use of steel balls which are passed inter¬ 
mittently through the “cracking” coil. 

It is becoming the practice to utilize heavy distillates 
for the purpose of cracking rather than the residual 
oils. In this way the amount of coke produced dumping 
the operation is materially lessened. For example, 
a heavy asphaltic oil may be distilled to coke at atmos¬ 
pheric pressure and certain of the distillates used for 
the purpose of cracking. 

While coke is always formed during “cracking” and 
is likely to cause trouble if permitted to collect on the 
heating surfaces, the writer does not wish to convey 
the idea that “cracking” is always a wasteful process, 
in carefully operated and properly designed pressure 
stills using distillates as a starting material, it is 
claimed that the yield of coke, figured in percentage 
or original oil charged, is almost a negligible factor, and 
that the total loss during operation is less than 3 per 
cent of the original charge. In fact, a “cracking” proc¬ 
ess in a refinery equipped to separate the crude oil 
completely into its products consumes less useful or 
“waste” products, and transforms them, largely, into 
the more useful product gasoline. The density of the 
charging material for the pressure stills corresponds 
to that of gas oil, but is, in fact, a mixture of “odds 
and ends” from various processes in the refinery. 

The analysis of pressure-still coke usually shows 
rather considerable quantities of iron sulphide. 

The Composition and Refining of “Cracked” 
Distillates 

Unrefined “straight run” or “natural” gasoline dis¬ 
tillates are composed of varying proportions of par¬ 
affines, naphthenes, aromatics, small percentage of 
olefines and a quantity of organic nitrogen and sulphur 
compounds generally small, but depending upon the 
character of the original crude petroleum. Oxygen com¬ 
pounds such as naphthenic acids may also be present 
in traces.. Some of the straight run gasolines which 
have been secured where direct steam was used in the 
distillation process require little or no treatment with 
sulphuric acid. 

The gscsoline distillates produced by “cracking” con¬ 
tain diolefines in addition to the compounds mentioned 
above, while the proportions of aromatics are larger. 

Mr. Jenkins has subsequently submitted to the writer 
the following data secured from a run which may be 
considered as more nearly representing average results: 

Time of operation (including heating up), 56i hr. 

Fuel used, 175,975 cu.ft. of natural gas [1,000 B.t.u. 
at 2^-lb. pressure (gage)]. 

Total oil charged, 44,467 gal. (gas oil, 33.4 BA). 

Products : 

Gasoline (56-58 deg. BA, 130 i.b.p., 450 end point), 
29.19 per cent. 

Naphtha (48 deg. B4., 470 end point), 9.13 per cent. 

Kerosene distillate (39-40 deg. B4.), 31.98 per¬ 
cent. 

Gas oil (35 deg. BA), 3.66 per cent. 

«Pressure still bottoms (24-26 deg. BA), 20.70 per 
cent. 


»Ber.M 1881 , p. 1620 . 

^J. Ru89,_phy8.-ch€m. Gca., vol. 47 (1916). p. 827. 
■J. Ind, Sinp, Chetn., vol. 

»BrookB, Bacon. Padgatt 
voL 7 <19i6).jk 180. 

••Brooks. J. Fr 


_ _vote . 

fnp. Chem., vol. 10 (1918). p.- . ^ 

- —Humphrey. J. Ind, Enp, Ckem.i 


901. 


Frank, Inat,, Decembor. 1915, p. 668. 


•'The deposition of coke on vertical surfaces Is only about one- 
flfth the amount found on horlsontal surfaces. 

■•In some reflneiios It Is the practice to simultaneously agitate 
the oil slightly and to scrape the bottom of the still by means of 
a sweep with chains attached. In the Jenkins apparatus the oil 
la circulated rapidly by means of a propeller. 
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Coke, 1.5 per cent. . 

Uncondensed gas and other losses, 3.84 per cent. 

Cracking in the vapor phase only, because of the higher 
temperatures generally employed, produces larger pro¬ 
portions of unsaturated hydrocarbons and aromatics 
than in the case .of the pressure still.* Cracked dis¬ 
tillates upon standing may precipitate a resinous prod¬ 
uct, which is derived, no doubt, from the diolefines 
and possesses explosive properties when heated.* The 
disagreeable odor of these distillates is attributed by 
some to the unsaturated hydrocarbons, particularly the 
diolefines. Brooks and Humphrey," however, record 
that this disagreeable odor is to be attributed more 
to the presence of organic nitrogen, oxygen and sul¬ 
phur compounds. 

Su'phuric acid acts both chemically and physically 
upon unrefined distillates, colloidal coloring matter being 
precipitated and dissolved by the acid, unsaturated 
hydrocarbons, nitrogen, sulphur and oxygen compounds 
entering into reaction, the last two mentioned being by 
no means completely removed. The rise in temper¬ 
ature which is especially marked in the case of unrefined 
^cracked” distillates when treated with sulphuric acid 
is no doubt due mainly to the diolefines. According to 
Brooks and Humphrey, the lower olefines react to form 
alkyl esters, tertiary and secondary alcohols, some 
polymerization also taking place. Above the hydro¬ 
carbon polymerization takes place to form di- and 
tri-polymers which contain but one double bond. In the 
case of gasoline distillates these polymers dissolve 
mainly in the hydrocarbon layer, raising the final boil¬ 
ing point. 

Likewise, neutral esters of sulphuric acid remain in 
the gasoline and are not removed when the product is 
washed with alkali solution; upon standing, the prod¬ 
uct is likely to precipitate a resinous, viscous liyer 
due to these esters. 

It is well known that “cracked" distillates are more 
difficult to refine successfully than the “natural” prod¬ 
ucts. The loss is likely to be large and the resultant 
product may be colored, this color tending to deepen 
upon standing. Ellis and Wells* report that by hydro¬ 
genation of “cracked” gasoline was secured a water 
white product, but they do not give the specific method 
used nor the constants for the gasoline before and after 
treatment. Brooks and Humphrey” recommend that the 
unrefined product be treated with net more than fi per 
cent of 85 to 90 per cent sulphuric acid followed by 
redistillation. The writer and his students find that 
the best results, both so far as color and odor are 
concerned, were secured by treating the cracked gas¬ 
oline distillate with concentrated sulphuric acid (1.84 
sp.gr.) at from 32 to 40 deg. F., followed b.v redistilla¬ 
tion and washing with dilute alkali* or sodium plumbite 
solution. 

In the refineries it is customary to mix the pressure 
distillate with a large excess of straight run naphtha 
followed by acid treatment and finally redistillation. In 
this way a satisfactory product is secured. 

For purposes of comparison, constants for crude 


"In the presence of steam It Is claimed that a sweeter prcMiuct 
is secured. See, however. Brooks, /. Frank. Inat.. December, 
1916, p. 669, and Davies. J, Ind, Bng. Ohem., voL 8 (191^). p. 


114. 

"See Bills and Wells. /. Ind. Eng. Chem., voL 7 (1915). p; 1029. 
■brooks and Humphrey, /. Am, Chem, 8oc., vol. 40 (1918), 

^^.Ind. Eng. Chem., vol. 7 (1916) 

«/. Am. Chem. Boo., voL 40 (1918) 

**nie loss under these conditions 
averase atmospheric temperature. 


S), p. 1089. 


about half tha^ at 


pressure still gasoline and crude straight run gasoline, 
both from the same crude oil mixture, are given below: 


rrtuif’ Strnisht 

C'oiistaiits Run (!nHoliiic 

Gravity, degrccB (mod. 14Q>. 57.7 

UefiBctivo index (60 dec. F.). 1.4142 

Knit of reaction with aulphuric acid (1.84 ep.- 

cr.).dc«.F. . 2 5 

I.o!M to Bulphuric acid at room temp., per cent. 9 

I.ORH to Bulphuiic acid at 52 drg.. per rent 5 

a 

The writer is indebted to W. A. Hamor 


('rude rreBBuro 
Still CSaaolino 
54 3 
1.4252 

II 

16 

8 


and W. F. 


Faragher for many valuable suggestions and assis¬ 
tance in preparing the foregoing article us well as 
one describing the several processes in commercial use, 
which is to appear in this journal at an early date. 


The Finnish Tar Industry 
For the year 1919 the Finnish tar production has been 
roughly estimated at not more than 50,000 hectoliters, 
with a value of approximately 8,000,000 marks. 
Import and export statistics are given below for the 
whole of 1919 and for the first three months of 1920: 

1920 

1919 (.Iti’iuiiry'Miiri'li) 


’Ijii l*riiiiin‘l.s 

.\iiiiiiiiit 

Viiliif 

.\llMI lllf 

\ aluf 

liir, |j tnlilcr- 

Il,*i38 

MurkH(ii) 
2,604.0)1 1 

I >357,789 

MarknCa) 

734,749 

Kih.i) ihkI ri'.'4iii. |i(tiitii|.s 

789.000 

1.459.629 

54.800 

100,858 

Tiirix'iitini*, |iiiiiiit|s 

94.600 

312.396 


. • • a 

IiiipcirtK 

lar, Ilf lii'ifi rh. 

Romii u'kI rfMin. iioiiiul.- 

25.794 

1,041.709 



3,124.000 

5.135,862 

1.892.700 

5.421.485 

TuriH'iitiiif. |M>iiiii|s 

(ii) Till* i>iir viiliif Ilf ihf l''iiiiiii.li 

39.600 

143.772 

iilirk IS |9 3 

I'flltH. (/) Kilns. 



Practically all tar exported from Finland is wood 
tar, while the imports consist of coal and asphalt tar. 
The great decrease in the tar production of 1919 is 
attributed to export restrictions and uncertain prices. 
Such restrict i(3ns did not exist in 1918, and as a result 
production was very high that year. It is said that 
America is the only country at present in which there 
is a great demand for tar, but the high coat of trans¬ 
portation prohibits its shipment there, the freight rates 
being almost as much as the price of the tar itself. 
Practically all the tar produced now is for domestic use. 
The high co.st of production and the depreciation of the 
Finni.sh mark are great handicaps to the industry, and 
the outlook for 1920 is very di.Hcouraging. Until prices 
st'ibilize and export restrictions are removed production 
will continue to be low. 


Drop in Chemical Trade at Hongkong During 1919 

There w’as little life in the trade in chemicals at Hong¬ 
kong during 1919, and the United States played a minor 
part in what trade there was, though efforts were made 
during the year to secure supplies in some important 
line.s from American manufacturers. The value of the 
trade increa.scd from $2,204,149 in 1918 to $2,572,755 \i\ 
1919. Imports of saltpeter, which is the heaviest item 
in the list, were valued at $459,6.59 and came from 
India. There were practically no imports of saltpeter 
in 1918, the export from India being prohibited. Im- 
P' rls of soda ash v/er?. valued at $228,342, compared 
with a value of $120,014 in 1918, and came almost 
entirely from Great Britain. Caustic soda reached a 
value of $194,696, compared with a value of $210,411 
the previous year. Two-thirds of it came from the 
United States and the rest from Great Britain. There 
was a decrease in the import of acids, most of which 
came from Japan. Bleaching powder, calcium carbide, 
phosphorus and glycerine showed decreases, while im¬ 
ports of alum, borax, quinine, chlorate of potash and 
sulphur were increased. 
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Data on Operation of Continuous 
Type Lime-Soda Ash Water Softener 

By R. F. Gatherman and H. G. Fisher 

A NUMBER of articles have been published from time 
to time, giving the theory and practice of water 
softening, using the intermittent system. The follow¬ 
ing remarks ate of different nature and discuss the prob¬ 
lems encountered in the operation of a continuous water 
softener using lime and soda ash as the precipitating 
agents. The information given here was gained during 
the operation of u Booth Continuous Water Softener 
during a period of six months, sixteen hours per day. 
Before the operation of the new West End power station 
of the Union Gas & Electric Co., Cincinnati, Ohio, power 
was generated at the old Plum St. station, which was 
situated on the Miami 'and Eric Canal, the waters of 
which were used for boiler feed and condensing pur¬ 
poses. The apparatus mentioned was used to prepare 



PIO. l. CONTINUOUS TTPE WATER SOFTENER 

water for the boilers, a task that was diflicult because 
of the many variable factors entering into it. 

The general layout of the plant is shown in Fig. 1. 
Water from tl^e canal entered the mixing tank C from 
the automatic weir B, where chemical solution from 
tank A was pumped through B into tank C. The 
treated water then passed along a trough to settling 
tanks D, E, F and G, after which it was forced through 



FIG. 2. SYSTEM REING BROUGHT TO EQUILIBRIUM 


a sand filter and up into a preheater. Specific dimen- 
sions have no particular bearing on the discussion and 
will, therefore, be omitted. (Capacity of softener— 
14,000 gal. per hr.) 

Water Supply Variable 

The fundamental part of the whole system was the 
weir, which was so arranged as at all times to admit 
660 parts raw water to 1 of chemical solution, by vol¬ 
ume. Theoretically, knowing this relation end the con¬ 


stitution of the raw water, the necessary charge can be 
calculated. However, this was not practical, considering 
the raw water from the canal. This stream was used 
as a means of sewage disposal by a large number of 
industrial firms in the Mill Creek Valley, such as tan¬ 
neries, dye works, soap factories, distilleries, etc. Using 



FIG. 3. VARIATIONS IN TOTAL HARDNESS WITH 
CHANGES IN METHYL READING 

Clark’s soap solution, which was considered sufficiently 
accurate for the purpose in hand, the hardness of the 
raw water was found to vary widely between 15 and 40 
deg., a constant condition never being maintained. Sul¬ 
phates usually constituted 50 per cent of this total hard¬ 
ness. Analysis showed calcium, magnesium, barium and 
iron to be present in amounts decreasing in the above 
order. Besides these minerals, large amounts of or¬ 
ganic matter were present, sometimes to such an extent 
that the quantitative analysis was rendered very diffi¬ 
cult. As will readily be seen, the above conditions, com¬ 
bined with extremely variable loads on the system, pre¬ 
sented a difficult problem in softening the water. 

Analytical Data Determinations 

Assuming that the reader is' acquainted with the 
chemistry of water softening, using the lime and soda 
ash method, the quantitative reagents will be discussed. 
The total hardness of the treated water was found, using 
Clark’s soap solution so standardized that 1 c.c. was 
equivalent to 14.3 parts of hardness per million parts 
of water, expressed as CaCO,. Titration of a sample 
of 100 c.c., using hydrochloric acid of Clark’s degree 
strength and phenolphthalein as an indicator, gave the 
causticity or C reading. Further addition of methyl 
orange and continued titration gave the alkalinity or A 
reading. The difference between them, A — C, was 
termed the Af or methyl reading. Since the water was 
acid in character, these readings were obtained on the 
raw water with the exception of C. 

Interpretation of Data 

As before stated, the variable factors in the system 
made it impossible to calculate the chemical charges. 
Upon assuming control of the plant, therefore, experi¬ 
ments were performed to obtain relationships between 
the //, C and M and the A readings. Fig. 2 shows the 
relations during a period when the system was being 
brought to equilibrium. It shows that as the hardness 
decreases, the M reading approaches a value that is 
constant for any given raw water. Considering another 
typical i>eriod as shown by Fig. 3, it is seen that as 
M deviates markedly from the equilibrium value of that 
particular water, H rises. Explanation of these facts 
may be as follows: Hydroxyl ion must be present in 
amount sufficient to precipitate all bicarbonates and still 
provide a slight excess over^this amount By the law 
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of mass action, this oxcobb increaBOB the precipitation 
and alBO providee for any audden increases in the tern* 
porary hardness of the raw water. During the above 
period, Na,CO, is removing the sulphates, and is also 
provided in slight excess. Consider a case when the 
hardness of the raw water is decreased, both tem¬ 
porarily and permanently in approximate proportion. 
Such a case indicates that the excess chemicals cause 
the production of hardness, the CaCO, forming a gelat* 
inous precipitate 

Ca(OH), + Na,CO. -> CaCO. + 2NaOH 

Too large an accumulation of carbonate precipitate in 
the settling tanks was always accompanied by an in¬ 
crease in hardness despite the condition of the causticity 
and alkalinity, hence the justice of the above statement 



FIG. 4. SYSTFJM APPROACHING EQlTirJBHlUM 


seems established. The excess NaOH gives rise to a 
high C reading, which, when combined with the high 
H and A, instantly showed that a too large excess 
existed, and steps were always taken to remedy the 
condition. Partial drainage of settling tanks always 
facilitated matters, at the same time preventing a high 
alkalinity. 

Calculation of liiME and Soda Ash Charges 

Formulae for the calculation of charges, as given by 
the designers of the plant, were based upon the find¬ 
ings of the American Public Health Association. These 
principles are sound, but must be interpreted with great 
care in all cases. The specific directions given were 
somewhat fallacious, as proved by long periods of in¬ 
efficient operation experienced in their use. As men¬ 
tioned before, there was an equilibrium point which 
marked the lowest attainable hardness. This point was 
defined by the titrations, the methyl reading being the 
most significant. Efforts were always bent toward keep- 
the hardness between 3 and 4 deg. Clark. In this range 
of hardness, as shown in Fig. 2, the typical readings 
were identified by methyl readings averaging from 
0.6 to 0.8 deg. Of course, it must be understood that 
the constant changes in the constitution of the raw 
water made actual calculations and results variable, but 
examination of typical report sheets shows the truth 
of the statement. Since direct calculations were not 
feasible, resort was made to the data for a solution of 
a different type. Taking a problem for explanation, let 
the following be the conditions: 


Treatad Watar - - Chaise -7--- 

Lime. Soda 
HiO, Lime. Soda, Lb.< J.b.- 
Time H C M A Time In. Lb. Lb. Ft. Ft. 

7.40a.m. 8.7 0.9 1.6 2.5 8.15a.m. 12 165 32.0 165 32.0 

9.20a.m. 8.9 1.5 l.l 2.6 9.40a.m. 6 92.5 27.5 185 55.0 

10.50a.m. 7.5 1.2 0.8 2.0 11.10a.m. 6 100.0 30.0 200 60.0 

1.00p.m. 4.7 1.0 0.8 1.8 1.15p.m. 6 108.5 30.0 217 60.0 

(and BO on through tha day) 


Calculations were found to obey the following pro¬ 
portions, in which the only factors that entered were 
those concerning the condition of the treated water, an 
obvious fact since the condition of the raw water is 
reflected in that of the treated water. In fact, the hard¬ 
ness of the raw water was only used as a comparative 
basis for the approximation of the charge needed when 
starting the operation of the plant after having, for 
some reason or other, had it out of sexVice. As found, 
C = 0.9 deg., M 1.6 deg., and .4 — 2.5 deg.; there¬ 
fore knowing that that value of C is too low and that 
the value needed is probably 1.5 or a similar one, the 
ratio of these v«*ilues is equated to the ratio of the last 
charge of lime to the unknown one. (All charges based 
on foot depth of chemical tank.) 

_ Existing C __ Last charge of lime - 

C necessary for equilibrium "" New charge of lime 

Knowing also that the equilibrium value of ilf is a 
fixed quantity, the next step is to form a ratio between 
value.s of M in a similar manner. 


_ Existing M __ 

C necessary for equilibrium + correct M 
L ast charge o f soda 
New charge of soda 


ing the above: 


0.9 100.0 

1.5 ” X 


X = 166 lb. lime 


( 1 ) 


H = — * - 32 tt. nodaoiA (2) 

M.O X 

The variations from the actual calculated results, as 
seen in parts of the given tables, emphasize the per¬ 
sonal equation which enters the operation of a con¬ 
tinuous type water softener. 


Experiments With NaOH 


During a period of three days experiments were tried 
with the use of sodium hydroxide as the softening agent. 
The theory leading to the use of caustic soda was based 
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on the consideration that the bicarbonates would be pre¬ 
cipitated by the hydroxyl ions, as happens with the use 
of caustic lime, producing simultaneously sodium car- 
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DAY OK BKST KFFICIKNrV (ITSING NaOII) 


_. — .. , 

-Haw Water - 


_ __ 

__ 

1 

Water - 

-- — 

-- 

-- 

— — —Charge— 


- Filler! 

omp. - 













H%0, 

Soda. 



Time 

H 

M 

.‘O 4 

Time 

H 

C 

M 

A 

HC('i 

GII 

CO| 

Time In. 

Lb./Ft. 

Time 

Deg. F. 

7 30a.iii. 

16* 4 

7 8 

8 6 

7 40 u III 

6 8 

4 8 

4 6 

9.4 

0 0 

0 2 

9 2 

8 I5a.in. 24 

no 

8 . 00 a.m. 

84 





9 ISa.iii. 

6 8 

4.0 

4 8 

9 4 

0 0 


9 2 

No charge 


10.00 a.ni. 

85 





10 SOu.iii. 

6 7 

4 8 

4.4 

9 2 

0 0 

0 4 

8 8 

No charge 


12.00 m. 

84 

10.40 B.Dl. 

IS 4 

8 0 

7 5 

II IS a.iii. 

6.6 

S 0 

4 2 

9 2 

0 0 

0 8 

8 4 

No charge 


2.00 p.ni. 

86 





II SOn.rii. 

6 6 

S 0 

4 0 

9 0 

0 0 

1 0 

8 0 

No charge 


4 OOp.hi. 

89 





1 IS p in. 

6 3 

5 0 

•4 6 

9 6 

0 0 

0 8 

9 2 

No charge 


6 00 p.m. 

78 

1 20 p III 

16 0 . 

8 6 

7 4 

2 30 p 111 

6 4 

S 3 

4 8 

10 0 


0 4 

9 6 

3 SO P.III. 18 

lOS 

8 OOp.iii. 

80 





S 00 p III 

6 S 

5 2 

4 4 

9 6 

0 0 

0 8 

8 8 

No charge 


10 00 p 111. 

79 





7 00 p.iii 

6 9 

4 4 

S 0 

9 4 

0 0 


10 0 

No charge 








8 30 p.iri. 

6 8 

5 0 

4 8 

9 8 

0 0 

0 4 

9 6 , 

9 45 p.in. 18 

105 




bonate, ivhich would react with the sulphates present, 
thus removinjT them. 

Ca(HCO,), 2NaOH -> Na,CO, H CaCO, 2H,0 
CaSO, -I- Na,CO, -> CaCO, Na,SO. 

The comparative success of the experiment su^iTKested 
a few questions: 

At what period during the experiment was precipita¬ 
tion of sulphates initiated? 

What was the behavior of the causticity? The alka¬ 
linity? 

What factor controlled the lowest attainable hard¬ 
ness? 

Examination of Fig. 4 shows that the permanent hard¬ 
ness was precipitated from the beginning of operations, 
that no hydroxyl was present at that time, and that as 
the causticity increased the total hardness diminished 
and the alkalinity remained constant. Applying the cor¬ 
rect formula, it is seen that for the system approaching 
equilibrium the HCO 3 averaged 5 deg. as the SO. 
decreased from 8.0 to 1.4 deg. The day of best efficiency 
is shown in Fig. 5. Since that day is typical, the cal¬ 
culations are given in the accompanying table. 

The large carbonate readings are attributed to the 
total elimination of sulphates and the consequent pro¬ 
duction of excess Na,CO,. Owing to the many factors 
entering the system, nothing specifically numerical can 
be stated concerning this. One outstanding fact is 
presented by the data--namely, that if a constant charge 
can be used after reaching the equilibrium point, the 
total alkalinity will not increase. An increase in the 
concentration of the charge, after reaching that point, 
is accompanied by a rapid increase in the alkalinity. 

Union Gas & i:icrtrlr ("o. 

Cincinnati. 01119. 

(iias Appliance Investigations by the 
Bureau of Standards 

The investigation of gas-burner design and operation, 
begun last year in co-operation with the industrial fuel 
committee of the American Gas Association, has been 
continued actively throughout the year. This work 
is an essential preliminary to investigations which have 
been in mind for several years looking toward increased 
efficiency in the use of gas. The proper design of air 
shutter, gas orifice and burner throat to give the max¬ 
imum injection of air under ordinary conditions was the 
part of the problem particularly assigned to the bureau. 
Some months were spent in designing and developing 
suitable apparatus for making the necessary measure¬ 
ments of the air and gas, but the time thus spent was 
well worth while, as the equipment developed proved so 
satisfactory that results have been obtained with un¬ 
usual rapidity. This work has been done on ^peri- 
mental burners representing a wide variation in 
dimensions. 


Discontinuance of Crude Camphor Export 
Allotments by Japan 

The Japanese authorities have decided to discontinue 
the allotment of crude camphor to camphor refiners in 
the United States and other countries foreign to Japan. 
This step has been taken as a measure of relief to the 
Japanese camphor refiners, who are in serious straits, 
owing to the depression in the celluloid industry. Jap¬ 
anese camphor refiners are concerned with nothing but 
camphor, while it is understood American camphor re¬ 
finers are concerned with that product only as one of a 
number of others with which they can keep their plants 
busy. It is therefore believed that American camphor 
refiners will not be especially inconvenienced. 

In order to offset any possible loss, the authorities 
have decided to allot to refiners in the United States, at a 
special discount, 1.5,000 lb. of refined camphor a month. 
During the year ended March 31, 1920, only about 64,- 
000 Ib. of crude camphor was allotted to camphor re¬ 
finers in the United States. A much greater quantity 
of the refined, however, is allotted, so that American 
refiners ma>, with the special discount and the greater 
(]uantity, obtain at least their usual profit for handling 
camphor. The price for refined camphor is 290 yen 
($144..56) per 100 lb. 

This action does not alter in any way the allotments 
of “B" and “BB” grade camphor to celluloid manufac¬ 
turers. In fact, the authorities are hopeful of being 
able to increase production during the fall and winter 
of this year so that allotments to celluloid manufactur¬ 
ers may approach nearer the maximum figures than has 
hitherto been the case. 

New Electric Power Plants in Italy 

In the territory of Treviso the Societa Adriatica di 
Elettricita, together with the Societa del Cellina, is run¬ 
ning two hydro-electric power plants, which are situated 
at Fadalto and Nove, on the lakes of Santa Groce and 
Morto, capable of producing, respectively, 20,000 and 
8,000 hp. 

On account of the unusual demand for electric energy 
for illumination, industries, drainage installations and 
agriculture, due largely to the prohibitive price and 
scarcity of coal, these two societies have decided to 
immediately execute a program for augmenting their 
production, and both are working at present in order 
to transform their plants and increase their production 
to approximately 280,000 hp. 

Once the work is accomplished, they will dispose of 
700,000,000 kw. of energy, in comparison with 32,000,- 
000 kw. at present, which would mean a saving for 
Italy of about 1,000,000 metric tons of coal per year. 

To carry out the program the societies will have to 
spend about 220,000,000 lire in five or six years. 
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Practical Notes on the Design and Treatment * 

of Steel Castings* 


A Discussion of Foundry Practices Necessary to Avoid Cracks, Draws, Honeycombing^ Cavities and 
Such Defects—^The Importance of Heat Treatment Is Emphasized, It Being Noted That 
Correct Methods Giv^ Castings Equal to Forgings in Physical Properties 

By GEORGE F. PRESTON 


I T IS much to be regretted that, between engineers 
and steel-founders, there is so little interchange of 
the knowledge gained by experience on the subject 
cf the production and treatment of steel castings, a 
subject of very considerable importance, as greater 
reliability in steel casting would result from a better 
understanding of requirements and difficulties by users 
and suppliers. 

Steel castings are used extensively for very diverse 
purposes. Some difficulties which have arisen in the 
foundry have been due to the non-appreciation of the 
fact that, at the recale.scence point Ar, in the cooling 
curve of steel contraction is arrested and an actual 
expansion takes place. In an ordinary 0.3 per cent carbon 



X* 

Section ai a.b, ^ 


Frrj. 1. CYT.INI^IOU VVITIT DIFFICULT HKD PLATE 

steel the expansion between 690 and 650 deg. C. is 
approximately equal to the amount of contraction 
between 790 and 710 deg. C.; therefore in some castings 
of intricate design reversals of stress do not occur 
simultaneously in all parts. If such castings are left in 
the sand or on the door, cooling at unequal rates in 
various parts, contraction will be taking place in some 
portions, while in others expansion will occur, when 
adjacent members are in a plastic or weak condition, 
resulting in pulls or cracks. When such difficulties due 
to reversals of stress occur, modification in design, so as 
more nearly to equalize the thickness in critical parts, 
aiford.s one means of remedy. Another is by chilling or 
using one of the various methods, not altogether looked 
on with favor by the engineer, for making the thicker 
sections cool more rapidly where feasible, or, for any 
other reason, not undesirable. 

Use of Chills 

Most steel-founders have probably experienced cases 
where the use of chills has been follow^ by cracks in 
the casting, through the effect of using such chills not 
having been fully 'considered. An alternative method 
which might be adopted for some castings is to arrange 
for the cooling from a temperature above 770 deg. C. 
to take place in a preheated furnace, care being taken 
to strip the casting at a temperature sufficiently above 

paper read before the animal meeting of the British Iron 
and Steellnstltute, Hay 6. 1S20. 


this to enable it to be scaled up in the furnace before the 
temperature has fallen t.o the danger point. This method 
was adopted with success in the case of a casting for a 
ship of world-wide repute, having a heavy flange, or 
seat, about the middle of its length, after several 
unsuccessful attempts had been m.Tde to obtain a satis¬ 
factory casting by other means. 

Cases occur where the engineer would be put to 
increased cost, or experience a difficulty, by omitting 
some portion objected to from the founder’s standpoint, 
as, for example, in a cylinder or tube such as that shown 
in Fig. 1, having a heavy flange, XX\ 2 to 4 ft. from 
the mouth, and u.^ed only for bolting the cylinder on 
to its bod plate, which present two difficulties to makers. 
One is to feed the square flange to insure soundness; 
the other, which is possibly of more con.sequence, is to 
prevent pulling in the bore of the cylinder about the 
center of the width (jf the flange at A. In such cases 
probably no really .serious objection could be raised to 
introducing in this heavy flange a frame (Fig. 2), pre¬ 
viously cast in steel to act us a chill, thus equalizing 
the rate of cooling and also insuring an absence of 
cavities in the surrounding metal. There would be little 
theoretical and probably no practical loss of strength, as 
unless the chill was of cxce.ssive thickness it would to a 
large degree be fused by the fluid steel. 

Feeding Heads 

In the ca.so of important castings subjected to severe 
stresses, such as large gun mountings, etc., the fullest 
and most careful consideration should be given by the 
designer to the placing of heavy masses or .sections of 


Fl(5. 2. SIKSGESTBD CHILL FOR FIG. 1; TO HE PREHEATED 

metal where adequate arrangements can be made for 
feeding, as, in the absence of feeding heads, the thinner 
surrounding sections will draw on such reservoirs of 
molten steel and result in unsoundness or piping in 
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parts where it is of the utmost importance that a large 
factor of safety should be provided. 

The making of a ship’s stem free from defects might 
be instanced as an illustration of this important point 
as to the position and size of necessary feeding heads, 
to insure soundness, or, on the the other hand, of altera¬ 
tion in design to obviate them—a problem which, owing 
to the great divergence in the types of castings required 
by users, is reLitively more difficult of general solution 
(even if not of the same importance) than the recently 
much discussed question of producing sound ingots. 

Such a casting usually has heavy brackets cast 
between the webs at the deck positions, large radii, 
advisedly, being usually formed, thus further increasing 
the relative mass at these places. There is little doubt 
that a more satisfactory casting would result (even if, 
superficially considered, such does not appear to be the 
case owing to unsoundness of piping not being 
apparent on the surface) by breaking the con¬ 
tinuity of the junction of the bracket with the 
section of the webs, particularly at the extreme 
forward point, as such recesses in the deck 
brackets can safely be filled in later by electric welding 
and calked to make perfectly water-tight. If feeding 
heads are placed over these brackets, the steel will 
remain fluid at these places after the general contour 
of the stem casting has solidified, thus tending to 
unsoundness, distortion and troubles through contrac¬ 
tion. Another point which should be borne in mind in 
connection with castings of this type is that during the 
period of cooling after casting the curved contour will 
tend to approximate to a straight line. Allowance 
should therefore be made by the pattern-maker for this 
tendency, particularly toward the two ends. When the 
annealing, or heat treatment, is carried out the contor¬ 
tion which would probably result if flames are allowed 
to impinge on the casting must be guarded against 
before the furnace is closed. 

Modifications in design would be the more satisfactory 
expedient in some cases which come before the steel- 



FIG. 3. WHEELS WITH RIBS UNDER INTERNAL FLANGE 
AND HEAVY CONE CENTER 

founder, parts being made separately where possible. 
This has sometimes the objection of increase in cost 
of mAchining, etc., but cheapness should not be the sole 
consideration in making such castings. 

Castings of the type shown in Fig. 3 are sometimes 
asked for, with light ribs, A A, tied under internal 
flanges and also to a heavy plate or cone center, CC\ 
Such ribs naturally cool at a much quicker rate than 
the heavy disk portion and feeding heads, XX\ and are 
therefore in considerable tension, where the members 
join the periphery, when the plate portion and the 
center boss have reached their maximum contraction. 

It is likewise a difficult matter to insure perfectly 


satisfactory casting of such design as shown in Fig. 4. 
This shows a disk, or wheel, having spokes of heavy 
rectangular section on which are superimposed a plate 
of lighter section. Drawing or other defects will 
probably appear in the plate over the center of the 
spoke or rib (see X on section ah). 

It must be admitted that a careful consideration by 
the management (and especially a joint discussion with 
all foremen responsible for seeing work through the 
different shops) of the problems to be faced in these 
and similar instances would conduce to the production of 
better castings; as it is sometimes seen, after a pattern 
is completed, that if it had been made differently in 
some respect, to allow of a modification in the method of 
making the mold, provision could have been more effi¬ 
ciently made for feeding, and also for guarding against 
contraction and other troubles. 

Such expedients as the insertion of tubing of small 
diameter and of considerable length rammed with sand. 
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PIG. 4. ''DRAWING'' OVER DEEP RIBS 

in lieu of cores where they are surrounded by large 
masses of steel—^which cores would necessarily have to 
be made hard to stand and would become much more so 
through the contraction of the steel—would probabbr 
then be arranged for and much expense be saved in 
fettling and in the machine shop. It is well known that 
bent or broken cores cause endless trouble when the cast¬ 
ing reaches the drilling machine; in fact, in many 
instances it would be far cheaper to omit small bolt-hole 
cores altogether. 

There is also a danger of small cores in one plane 
(say for'a number of bolt-holes) causing vital cracks in 
large castings of heavy section, owing to contraction, the 
cores becoming very hard and offering great resistance 
while the steel is semi-plastic. 

Honeycombing 

Steel-founders of repute have overcome the trouble 
of honeycombing and blowholes in castings. These in 
earlier days were considered almost unavoidable, in fact 
it has been stated in the past that the presence of, blow¬ 
holes might be taken as a “guarantee of quality in other 
respects”! 

Given steel properly melted and with suitable per¬ 
centages of silicon and manganese, and care in making 
and drying molds, little trouble is experienced in this 
respect; piping, sand defects, etc., being far more fre¬ 
quently the cause of discards. 

The elimination of honeycombing has resulted in very 
largely increased productions of cast steel blanks for 
machine-cut gearing and similar castings, on which a 
large amount of machining is done; but, owing to the 
serious loss which would be incurr^ if defects 
developed, particularly at a late stage in tiie madiining 
operation, it is very necessary that everything which can 
possibly be done to insure perfection should be given 
earnest consideration. Arrangements should be made 





September 16 , 1920 


CHEMICAL AND MBTALLCBGIGAL ENGINEERING 


681 


for the fluid steel to enter the mold at the bottom, and 
whenever poesible a centripetal action, commonly termed 
"spinning/’ should be secured. Suitable risers and 
feeders should be provided where necessary, to insure 
any dirt being brought up into the heads. It is usually 
advisable to cast such articles quickly. 

Castings of this kind are frequently produced with¬ 
out the slightest defect, provided the design be favor¬ 
able. One cause of trouble has been due to the founder 
being asked to supply blanks of fairly large diameter 
with solid disk, or plate, centers, which have a pro¬ 
nounced tendency, in large diameters, to result in 
cavities being formed in the rim, practically in the posi¬ 
tion where the roots of the teeth are when these are 
"milled” out. (Fig. 6). This is due to the rim being of 
heavier section than the disk and therefore remaining 
fluid longer, and also, in cases where the change in 
section is not so great, to difficulty in arranging for 
adequate feeding at this place. 

It is preferable to adopt H-section arms, but it is 
then found expedient to break the continuity of the 
metal at the junction with the rim by placing a narrow 



FIG. 5. HONEYCOMBING AT JUNCTION OF RIM AND ARM 

core through the webs of the arms. If objection be made 
to such a method resulting in any weakening of the 
casting, this can easily be obviated by increasing the 
strength of the faces, or top and bottom flanges, of the 
arms by having larger radii between them and the rim 
(see XX' Fig. 6), which is preferable from the founder’s 
standpoint as well. 

The same problems are encountered in the production 
of smaller castings, weighing from a few ounces upward, 
as supplied to motor and general engineering firms. 

The difficulties might be overcome in many instances 
if it were possible to arrange to submit suggested 
designs to some steel-founder of good standing before¬ 
hand. 

It is not intended, however, to convey the impression 
that all faults lie with the drawing-room, as by careful 
attention and thought on the part of the foundry staff 
better articles could be produced by judicious use of 
chills, feeders, etc. Further interchange of opinion 
would, however, undoubtedly lead to increased efficiency 
and obviate some of the troubles experienced by the 
engineer. 

To give one example only: Axle-box guides for loco¬ 
motives are still made as shown in Fig. 7A, which any 
user will understand generally results in "drawing” at 
X and X', in addition to causing extra work in the 
machine shop owing to the absence of tool clearances, 
instead of a more gradual change in section and also of 
radii at the corners, as illustrated by Fig. 7B, the more 
usual present design. 

Innumerable examples might be adduced’ affecting 
practically every type of steel casting made, but the 
desire at the. moment is to persuade the engineer 

UlrdranUo cyllnden having squara Instead of rounded or 
spherical ends, for Instanoo. 


that exchange of views is of importance not only in 
respect of the production of castings without inherent 
weaknesses, but also in regard to the use of differing 
qualities of steel, or of special alloy steels, for various 
purposes. 

The provision of suitable test-coupons,* in the case of 
some forms of castings, is an important matter if 
sound pieces for tensile and bend tests are to be insured. 
This should not be left to the discretion of the molder, 
who is usually, in deciding where to place these, 
governed by considerations of convenience in respect 
to the molding-box used for the job. The question is 
well worth consideration by the management, owing to 
the loss incurred if a satisfactory casting be rejected 
solely through inability to obtain test-pieces free from 
defects. In some cases, on cutting up a casting for teat 
to represent others produced from the same cast of 
steel, or on breaking it under the tup for r melting, it 
has been found that the casting was perfectly sound, 
defects appearing in the test-pieces only. 

It is also highly advisable to provide for spare test- 
pieces, as cutting pieces from rising heads often results 
in disiippointment from causes such as segregation. 

Consideration should be given to such points as feed¬ 
ing the test-bars, and whether the steel is able to flow 
freely through the part provided for tests; whether any 
dirt carried off the face of the mold, etc., may be 
trapped, and whether the test-bar will be sound at the 
expense of unsoundness in the casting itself or vice versa. 

For small castings it is advisable to treat the test-bar 
as a separate casting but connected by a "spray” of 
sufficiently large sectional area to insure that the test- 
piece is securely attached to the group of castings, or 
to the single casting, as the case may be, and also to 
give an adequate flow of steel into the test-bar, on which 
a separate feeding head should be superimposed. A 
suitable design of test-piece for this purpose is shown 
in Fig. 8. 

The provision of te.st-pieces from small castings may 
add very considerably to the cost of production, 
especially in cases where only a few are required from 
a pattern. This should be borne in mind when quoting, 
and the most favorable arrangements made with the 
inspecting engineer as to including a quantity from one 
cast of steel us well as from a single molding box. 



FIG. 6. CORE AT JUNCTION OF H-SECTION ARMS 


When molds are made by machines, it will be found 
convenient to arrange the patterns on the plate, when¬ 
ever possible, so that one or more patterns can easily be 
removed and a test-bar included in place in several of 
the molds for each cast. Special attention must necea- 
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sarily be given to the method of fastening patterns to 
the plate to prevent any possible chance of displace¬ 
ment through the more frequent changing. 

Heat Treatment 

To insure ^tisfactory test result it is necessary that 
the annealing or rather heat treatment (as the great 
majority of castings are now cast in mild steel and 
annealing—i.e., softening—to permit of the castings 
being readily machined was principally required for 
crucible steel castings) should be carefully carried out. 
It is very advisable to have some means of recording 
temperatures, reading being taken in various positions 
in larger furnaces; at any rate until it is ascertained 
that something approaching a uniform heat is obtained 
in the particular type of furnace in use. The furnace 
attendant, if left to himself, often appears specially 
interested in recording flame temperatures rather than 
those of the castings under treatment. If personal 
attention is given, by some one holding a responsible 
position, to this matter of heat treatment, economies in 
working, a.s well as higher quality material, etc., may 
result, as small modifications in furnace design—for 
instance, slight alterations in the sizes and positions of 
admission ports—may be found advantageous. 

There is no doubt that an experienced workman can 
judge temperatures to within a reasonable! variation, at 
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any rate under the atmospheric conditions he is 
accustomed to, but it will usually be found that the 
tendency is to estimate the temperature higher at night 
than in daylight, and the cost of a pyrometer is money 
well spent. 

The most satisfactory furnace is one in which the rate 
of cooling down at the critical temperature can be 
varied to some extent, as it is then possible to obtain 
small variations in the maximum stress where castings 
are made to stringent specifications. 

Owing to the difficulty sometimes experienced in 
obtaining permission for material, which has given 
results,isay, 4,000 to 6,000 lb. over or under the tensile 
strength specified, to be re-treated, it would appear 
that some engineers have not yet realized that the rate 
of cooling through the recalescence point of the steel 
governs the tensile strength, and that a substantial 
increase or decrease can be made by accelerating, or 
lengthening the period of cooling through this range. 

' It is found in practice that heating to a temperature 
of about 960 deg. C. is advisable to insure the breaking 
down of the cast crystalline structure, the final structure 
of the ferrite and cementite being, of course, coarser or 
finer according as the rate of cooling through the critical 
range is slow or rapid. This temperature is much higher 
than is theoretically necessary, but experiments over a 
considerable period show the necessity for the higher 
temperature. The original crystallization of a casting 


will, of course, be governed by the mass of metal, and 
the rate of cooling after casting either in the mold or, 
if knocked out, early after, casting, on the foundry floor. 

The length of time necessary throughly to soak cast¬ 
ings and complete the breaking down throughout is a 
variable matter depending on size, thickness of metal, 
position the castings arc loaded in the furnace, and 
probably several other considerations. 

When dealing with large castings of heavy section it 
is advisable to pack them well up from the floor of the 
furnace. If this can possibly be done, pieces having 
heavy cores should be rough fettled before being placed 
in the furnace. The annealing will then be more effi¬ 
ciently and expeditiously carried out. 

Generally, if arrangements are made which will admit 
of castings being cooled off quickly through the critical 



range without risk of distortion, setting up of stresses, 
etc., through currents of cold air impinging on one part 
of a casting, or other causes, an increase in the tensile 
strength without decrease in the elongation can be 
looked for and, owing to the closjr structure, better 
results from bend and shock tests obtained. 

Many cases have been noted where mild qualities of 
steel, as cast, have given practically the same tensile 
strength and elongation as after annealing—for 
instance, a breaking strain of about 60,000 lb. per sq.in. 
with 28 to 30 per cent elongation in 2 in. Untreated 
samples fail, however, to give anything approaching 
satisfactory bend tests. 

Shock Test 

It is rK)ssib1e that manufacturers of high-quality cast¬ 
ings may#soon consider that some form of shock test 
might by no means be against their interests if lower 
grade material, less suitable for the purpose required 
and supplied at a cheaper rate, be in this way eliminated 
from competition. The importance of the annealing or 
heat treatment of st^el castings has been specially men¬ 
tioned in papers read a^ various times, and a study of 
these is well worth the time so spent by anyone 
responsible for the production of steel castings, as are 
also papers which have recently been read on steel 
ingots, the problems requiring solution being closely 
allied. 

The aim of every maker should be to produce castings 
absolutely, not commercially, free from defects, and the 
engineer should be willing to give earnest consideration 
to any reasonable modifications which may be suggested 
by men of experience. By close co-operation, steel cast¬ 
ings might be produced which could be used with the 
same confidence as is extended to forgings when it is 
borne in mind that practically the same structure in the 
steel can be obtained by correct heat treatment as by 
work done on the steel during the process of 
manufacture. 
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Manufacture of Cellulose Acetate* 


Generalities on Cellulose Acetates—Esterification—Operatinji^ Conditions—Industrial Manufacture by 
the Acetylation of a Modified or Natural Cellulose With or Without Solution 
of the Cellulose in the Esterifyina Bath 

By MAURICE DESCIIIKNS 


T he chemistry of cellulose acetate has been 
greatly developed during the last few years. This 
product finds now extensive use in a great num¬ 
ber of industries, especially in aeronautics, films, non¬ 
flammable celluloids, imitation coral, amber, shells, 
ivory, artificial flowers, non-breakable and flexible 
window glass, transparent sacks, electric insulators, 
artificial silk, etc. 

Generalties on (Cellulose Acetate 

The composition of cellulose might be given as 
or, if X is assumed to be 12, The 

simplified formula may be written as 

The three best-known acetylated derivatives of 
cellulose by acetic acid and anhydride in the presence 
of appropriate catalysts are 
C,H,0/0C0CHj,) — mono-acetate 
C,H.O,^OCOCHJ, di-acetate 
C,H^Oa(OCOCH,), =: tri-acetate or normal acetate 
The cellulose acetylation reaction does not consist 
in a simple substitution of the alcohol radical OH by 
an acid radical, but is in reality very complex due to 
the fact that partial hydration of the cellulose may 
take place during ihe normal acetylation process^ or 
coincident with or following the acetylation, with the 
result that there is an undetermined number of inter- 

*AlMtraeted and translated from Qhimie et InduMtrit, May. 
1920. pp. 691-907. 


mediate products of hydrocellulose acetates as proved 
in the determination of viscosities, solubilities and 
saponification indices. 

From the technical and industrial point of view the 
tri-acetate is the only one of interest and the acetyla¬ 
tion methods are for the production of this acetate. 
Industrially it is difficult to obtain the tri-acetate as the 
final product, as this is mixed with lower acetates, 
especially the di-acetate C„H,0,(0C0CH,), and com¬ 
pounds of partial hydrolysis (hydrocellulose acetate and 
hydrocellulosc). This is due to the complexity of 
the esterifying hath, which contains sometimes celluIo}|e, 
oxycelluloso (action of oxidizing agents on the cel¬ 
lulose), hydro-ccllulose (hydrolysis of cellulose) and 
acetic esters of cellulose. When sulphuric acid or 
sulphates are used as catalysts, sulphuric esters are 
also present (action of sulphuric acid) and acetosul- 
phuric compounds (combined action of acetic and 
sulphuric acids), all in the normal and partially 
hydrated forma. Besides, there may also be present 
one or more series of cellulose decomposition prod¬ 
ucts in different states of hydrolysis and esterification. 

From the examination of industrial acetates of 
different origins it is possible to conclude that even 
the acetates prepared in the same plants by the same 
processes have variable solubilities and viscosities and 
no relation can be established between the contents 
in acetyl of these acetates and their physical and 
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chemical properties. It can be said, though, that the 
presence of sulphuric acid or sulphates in the cellulose 
acetates produces instability and exerts an appreciable 
influence on the solubility. 

It often occurs that cellulose acetates which analyt¬ 
ically are idefltical have very different physical prop¬ 
erties. 

A series of analyses has shown that: The percentage 
of the cellulose acetate which is insoluble in acetone 
varied from 3 to 0.2 per cent. The viscosity of a 6 
per cent solution of cellulose acetate in acetone at 
15 deg. C. gave figures varying from 90 to 5, the 
viscosity of 30 deg. B 6 . glycerine being 100. The free 
acidity expressed as per cent CH 3 COOII varied between 
0.01 and 1; ash between 0.8 and 0.13 per cent. 

The acetates containing the higher acidity, the 
greater quantity of ash and of insolubles are the most 
unstable to heat, decomposition starting at 176 deg. 
C., whereas for normal acetates decomposition starts 
at 210 to 215 deg. C.. which shows that the industrial 
product is a mixture of di- and tri-acetate. That this 
is so can be proved by determining the acetyl percent¬ 
age by the Barthelemy method of saponification. 

The theoretical percentages of GH,CO are: for di¬ 
acetate 34.96 and for tri-acetate 44.79. 

A commercial acetate from the Usines du Rhdne 
having the following properties was found to contain 
48.08 per cent CH.CO: 


ViiM'fwity at 15 ('. (30 <log. I»6. glyforiiu* - 100).. 

liiHolublrs ill uiH'toiiP at 15 (' 

Fn>« arctic acid. 

AhIi. 

Moiaturn. 

DocimipoHition sturiiiiK at 
Total (locomprwiticiii at. 


16 5 

0 2 per iTiit 
0 005 per rout. 
0.18 per cent 
5 3 pf*r rent 
2IBdi'g.('. 
224flrg.(7. 


Industrially it is practically impossible to avoid the 
mixture, because usually only minimum amounts of 
acetic anhydride ar 6 used in the reaction with cel¬ 
lulose. 

There is no acetate perfectly pure. The acetic esters 
being non-crystallizable, the law of mass action (the 
reciprocal reactions of two substances depend not only 
on their affinity constants but also on their relative 
concentration) cannot be applied to the system of the 
mixture of acid and cellulose acetate due to the total 
absence of homogeneity. This law applies only when 
all of the cellulose acetate is in solution. 

Cellulose acetates decompose when submitted to 
vaporization or distillation. 

Commercial tri-acetates when heated change aspect 
slowly between 175 and 220 deg. C. and carbonize 
between 188 and 270 deg. C. 


• Esterification 

Cellulose tri-acetate is obtained by direct acetylation 
of dry cellulose with acetic anhydride and acid, but 
as these organic acids, although strong, do not have 
hydrolyzing power, the hydrolysis is started by intro¬ 
ducing in the mixture traces of inorganic acids 
(H 3 SO, or IT 3 POJ or compounds giving inorganic acids 
(zinc chloride, ammonium persulphate, acid potassium 
sulphate, methylamine sulphate, copper sulphate). It 
is advisable that the formation of the esters shall be 
slow, because an energetic hydrolysis has a strong 
influence on the molecule of cellulose to be esterified. 

The acetylation is a bimolecular reaction, expressed 
by the following equilibrium: 

C.H,0. + CH.COOH C.HA(OCOCH.), + 8H.0 

The acetylation is improved by raising the tempera¬ 


ture carefully to a degree which ie determined 
according to the catalyzer used. Thus, for ZnQ^ 
KHSO 4 End ammonium persulphate 80 deg. C. is i^e 
most favorable temperature. To absorb the water 
formed during the reaction and to eliminate it from the 
esterification it is necessary to use energetic dehydrat¬ 
ing agents such as H^SO,, H,PO, or ZnCl,. 

Equilibrium is reached when the acelylated cellulose 
is dissolved or nearly dissolved. The mixture is 
heterogeneous wfien the cotton fibers are not appreciably 
changed in appearance; it is homogeneous when the 
cellulose passes into solution in the acetylating mixture. 

In the manufacture of nitrocellulose the esterification 
is energetic and perfect because nitric acid is a vigorous 
esterification agent; in the case of cellulose acetates 
the esterification is slower and the destructive action 
of the acids on the ester during the acetylation is more 
profound. In the case of the nitrates, these are 
insoluble in the nitrating mixture and hence no destruc¬ 
tive action takes place, whereas the acetates pass in 
solution, the acetic esters being soluble in the acetic 
acid and anhydride. Any process by which this solu¬ 
tion could be stopped would be of great technical and 
economic importance, because it would permit a reduc¬ 
tion of the quantity of acetic anhydride necessary for 
the production of a unit of acetylated cellulose and 
would give a more regular acetylation, without 
secondary reactions. 

L. Ledebur and many other authors propose to add 
to the acetylating bath a sufficient quantity of carbon 
tetrachloride, cellulose acetate not being soluble in a 
mixture of acetic anhydride, acetic acid and carbon 
tetrachloride. This process is interesting in that the 
boiling point of carbon tetrachloride (88 to 84 deg. C.) 
IS lower than that of the acetic anhydride (138 deg. 
C.) and acetic acid (119 deg. C.) and by fractional dis¬ 
tillation the carbon tetrachloride can be recovered. 

In an industrial acetylation the carbon tetrachloride 
is added at the end of the esterification operation to 
precipitate the cellulose acetate. The precipitate is 
separated by filtration, centrifuging and drying. 

Operating Conditions 

The main points to be considered in the manufacture 
of cellulose acetates are: 

( 1 ) A careful selection of the materials used. The 
cellulose, acetic acid and acetic anhydride are to be 
analyzed before used, so that when needed their propor¬ 
tions may be logically modified to give as uniform as 
possible final commercial products. 

(2) Slow and regular acetylation with a thorough 
temperature control. It has been proved that the varia¬ 
tions in viscosity are a function of the acetylation 
temperature. For a given process an increase in tem¬ 
perature results in cellulose compounds of lower molec¬ 
ular weight, greater viscosity and lower solubility. 

(3) Hydrolysis and ripening should be as uniform 
as possible and under constant supervision with fre¬ 
quent sampling. The samples should be analyzed for. 
solubility Hhe solubility in acetone being the measure 
of acetylation for the tri-acetate), plasticity (the 
plasticity in warm chloroform being also the measure 
of acetylation for the tri-acetate). It is also a good 
plan to make microscopic examinations. 

It has been stated previously that cellulose acetates 
even when manufactured by the same process and sim¬ 
ilar analytically may possess very different qualities. 
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These variations may be due to the status of 
hydrolysis during the treatment of the cellulose, to not 
suiBcimitly vrell-controlled esterification, hydrolysis or 
ripening, or to defective precipitation and washing. 

Samples of cellulose tri-acetate to be considered good 
have to be very soluble, have a very low percentage of 
HjSO, and resist the heat test. The following table 
gives the analysis of the most commonly used tri¬ 
acetates: 


Moisturo .\Hh ViBOOsity* Afid S 


ABBtoto H. DruyfuB of BobbI 

5.97 

0.32 

18 9 

0.005 

0 

34 

178 

AoBUte H. Dreyfus of Baael 

3.95 

0.45 

27 

0 006 

0 

53 

173 

English Boetate. 

4.94 

0.42 

30 6 

0.006 

0 

90 

170 

British Cellulose Co. 

5.22 

0.41 

38.2 

0 068 

0 

24 

164 

Usines du Rhone. 

4 40 

0 40 

11.3 

0 004 

0 

21 

218 

UsinoB du Rhone. 

4.96 

0.16 

10.0 

0 01 

0 

12 

226 


* Vipooeity at IS deg. C. of 6g. in lOOg. aoctnno. (Vii>o(N>ity of 30 deg. 136. 
glyoerine 100.) 


The presence of sulphuric acid in the tri-acetates is 
▼eiy harmful; it diminishes their solubility because it 
tends to transform them into di- and mono-acetylated 
derivatives which are insoluble in the usual tri-acetate 
solvents. This transformation takes place with the 
production of free acetic acid, so that the presence of 
too great a quantity of free acetic acid indicates 
unfavorable conditions. 

Methods Used for the Acetylation of Cellulose 
BY Acetic Acid and Anhydride 

The method of direct acetylation of cellulose by 
acetic acid and anhydride in the presence of acetyl 
chloride is no longer used. The two methods now used 
are: 

I. Acetylation of a modified cellulose (hydrocellulose, 
oxycellulose, viscose). 

II. Acetylation of natural cellulose (cotton, paper, 
etc.). 

In these two methods the two distinctive cases to be 
considered are whether the cellulose is or is not dis¬ 
solved in the esterifying bath. 

Acetylation of a Modified Cellulose 

The Badische Anilin und Soda Fabrik has taken out 
a series of patents on the hydrolysis of the cellulose by 
saturation with dilute sulphuric acid (catalyzer) and 
the acetylation of the hydrolyzed mass separated from 
the acidulated water. The two cases to be considered 
are: 

(A) Acetylation With Solution in the Esterifying 
Bath .—100 parts cotton to be acetylated are saturated 
with a 4 to 6 per cent solution of sulphuric acid for 
sufficient time, then the cellulose is pressed until it 
contains twenty parts of the diluted acid. The 
hydrolyzed cotton is loosened and introduced in a 
mixture of 400 parts acetic anhydride and 400 parts 
of acetic acid. The reaction is exothermic and the 
temperature is to be kept around 40 deg. C. The 
acetylation is complete when the cellulose is entirely 
dissolved; the cellulosic ester is then precipitated by 
water, washed and dried. . 

(B) Acetylation Without Solution in the Esterifying 
Bath.—100 parts are saturated with a 60 per cent 
solution of sulphuric acid and pressed until the cotton 
retains only 10 parts of the acid solution. The result¬ 
ing hydrolyzed cellulose is placed in contact with 300 
parts of acetic anhydride and 1,100 parts benzene 
(precipitant for cellulose acetate). The acetylation 
lasts twelve hours, then the temperature is raised and 


maintained at 60 to 65 deg. C. on a water bath until 
a sample' indicates an acetate soluble in warm chloro¬ 
form. The cellulose acetate which has not been dis¬ 
solved is pressed, neutralized with Na,(70, solution, 
washed and dried. By this method the cellulose retains 
the texture and form of the initial fiber. 

A French patent (316,500) proposes the use of 
ortho-, pyro- or meta-phosphoric aciefs or P.O, as 
catalyzers for the acetylation of' a hydrocellulose or 
oxycellulose (100 parts) with 400 parts of acetic 
anhydride containing I per cent of the catalyzers men¬ 
tioned, the temperature being maintained at 50 to 60 
deg. C. 

The acetates obtained by this process are not very 
resistant, and it is to be remarked that the less the 
initial cellulose material has been hydrolized the better 
the cellulose acetate produced. 

Acetylation op Natural Cellulose 

The modern method for the preparation of the cel¬ 
lulose acetate is by the acetylation of natural cellulose 
based on the treatment of cleaned and dried cellulose 
by acetic acid and anhydride in the presence of a 
catalyzer. The catalyzers used are H,SO«, KHSO„ 
GuSO«, methylamine sulphate, ammonium persulphate, 
7nCl„ etc., the most commonly used being sulphuric 
acid. Here also, as in the case of the treatment of a 
modified cellulose, the acetylation is made with or 
without solution of the cellulose in the esterifying bath. 

(A) Acetylation With Solution in the Esterifying 
Bath .—This method is best outlined by giving the 
description of the reactions taking place according to 
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the principles forming the basis of G. W. Miles' 
American patent 838,350 (1906). The entire opera¬ 
tion consists of five phases, the temperature varying 
with the catalyzer used. 

First Phase: Acetylation. Dried cellulose (100 g.) 
is introduced in a mixture of pure acetic anhydride 
(270 to 310 g.) and glacial acetic acid (390 to 410 g.), 
to which is added the catalyzer consisting of 66 deg. 
B4. sulphuric acid (3 to 5 c.c.). The whole is well 
mixed and triturated in rocking mixers having two 
helicoidal blades. The mixer is jacketed so as to permit 
of temperature control of its contents; the inner wall 
is of bronze, aluminum or enamel. Capacity of mixer 
800 to 600 1. The reaction is exothermic. The tem¬ 
perature is to be maintained at 40 deg. C. until the 
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mass becomes of homogeneous appearance, when the 
temperature may be allowed to reach 50 to 65 deg. C. 
When the temperature starts to drop the mass is heated 
on a water bath and kept at about 50 deg. until the 
cellulose is entirely dissolved. This requires from 
thirty-six to forty-eight hours and even longer. The 
end of this phase is reached when a sample precipitated 
by water is soluble in cold cholorform and insoluble 
in acetone. 

Second Phase: Hydrolysis. A mixture of 60 to 65 
c.c. water and 60 c.c. acetic acid per 100 g. cellulose 
is added slowly to the esterifying bath by continuous 
agitation. During this phase of the operation there 
must not be any precipitation of cellulose acetate. 

Third Phase: Ripening. The mass from the mixer is 
transferred to similar mixers but of greater capacity 
and allowed to ripen at 40 to 50 deg. C. for twelve to 
sixteen hours. During this time hydrolysis takes place 
uniformly and slowly and the cellulose acetate which 
was insoluble in acetone becomes gradually soluble 
while the solubility in cold chloroform diminishes. This 
ripening results in a greater and more complete divi¬ 
sion of the cellulose acetate molecule, as can be seen 
by examining samples at different stages, the product 
becoming more and more a tri-acetate soluble in ace¬ 
tone. more divided and less granular. 

Frequent samples for the determination of viscosity 
and solubility will indicate the point when the cellulose 
acetate is of the required quality. The ripening phase 
is to be guided by the following characteristics: 

A product soluble in cold chloroform and insoluble 
in acetone indicates that the ripening is not complete. 

A product insoluble in cold chloroform, plastic in 
v/arm chloroform and soluble in acetone indicates that 
the ripening is complete and the tri-acetate of cellulose 
is of the desired quality. 

If this stage of ripening is passed the product 
becomes a complex mixture of hydroccllulose acetates 
which after precipitation is in the form of powder 
whose solubility and qualities are very variable. If 
the ripening is carried still further the product obtained 
is a biose (cellobiose. C,.H„0„). 

Fourth Phase: Precipitation. The acetylated mass is 
transferred to precipitation vats and precipitated with 
an excess of cold water to which is added an alkaline 
carbonate sufficient to neutralize the sulphuric acid 
used. The whole is stirred mechanically. The acetate 
is precipitated as a white flocciilent mass which is to 
be washed and neutralized as perfectly and as fast as 
possible so as to avoid the hydrolyzing action of the 
sulphuric acid which would give acetates of lower 
molecular w^eights, less resistant and susceptible to 
decomposition during storing. 

Fifth Phase: Drying. The neutralized and washed 
cellulose acetate is placed in drying chambers and 
maintained at a temperature of 20 to 25 deg. C. 

The theoretical efficiency is seldom realized, but with 
carefully controlled acetylation, hydrolysis and ripening 
stages, the industrial efficiency of the reaction 

+ 3CH.COOII ^ C.H,0,(OCOCH.), H 3H,0 
reaches 83 per cent. 

In aU the acetylation methods these five phases of the 
entire operation are to be considered. The temperature 
and duration of each phase vary with the catalyzer 
used. Thu8:< With ZnCl, the acetylation, hydrolysis 
and ripening are performed at 66 to 70 deg. G.. with 


nitrosyl sulphate at 70 deg. C.. with ammonium bisul¬ 
phate at 50 deg. C.» with methylaihine sulphate or 
aniline sulphate at 30 to 60 deg. C. and with potassium 
bisulphate at 80 deg. C. 

The Naamlooze Vennootschap Co.'s Process for 
THE Preparation of Cellulose Tri-Acetate 

A new method for the preparation of cellulose tri¬ 
acetate is that of the Naamlooze Vennootschap Fabtiek 
van Chemische* Producten Co. of Holland (French 
patent 494.832 of June 10. 1919). The principle is 
to submit the cellulose to a preliminary treatment by 
which the penetration of the catalyzer into the cellulose 
fibers is greatly facilitated. 

This method can be realized in the following two 
ways: 

1. Hy the use of glacial acetic acid. 

2. By the use of weak acetic anhydride. 

(1) Uste of glacial acetic acid, (a) Preparatory 
treatTnent. 100 g. cellulose is impregnated with 500 
c.c. of glacial acetic acid and 5 g. of 62 to 66 deg. Bd. 
sulphuric acid. Let stand for twenty hours at 15 to 20 
deg. C. (5) Acetylation. Add 500 g. of 80 per cent 
acetic anhydride, cool to maintain the temperature at 
40 deg. C. until a clear solution is obtained, (e) 
Hydrolysis and ripening. After a few hours add 40 
to 60 C.C. of 10 per cent sulphuric acid and let ripen 
for twenty-four hours at 35 deg. G. id) Precipitation 
and drying. The precipitation is realized by the use 
of an excess of cold water and the precipitate washed 
and dried. 

(2) Use of weak acetic anhydride. When it is 
desired to use weaker acetic anhydride the operations 
are as follows: 

(a) Preparatory treatment. 30 g. of cellulose is 
impregnated with 300 g. of a mixture of 40 per cent 
acetic anhydride and 60 per cent acetic acid for sixteen 
hours at 16 deg. C. (5) Acetylation. Raise the tem¬ 
perature to 35 deg. G. with constant stirring until a 
clear homogeneous mass is obtained, (c) Hydrolysis 
and ripening. Add 18 to 20 c.c. of 10 per cent sul¬ 
phuric acid solution and let digest for twenty-four 
hours at 35 deg. C. (d) Precipitation, washing, dry- 
Ing a.s in*the previous methods. 

(B) Acetylation Without Solution in the Esterifying 
Bath. —A typical example of this method is that form¬ 
ing the subject of Harry S. Mork's American patent 
851,374 (1907). The operation is as follows: (a) 
Preparatory treatment. Treat 100 g. of cotton with 
a mixture of 400 g. of pure acetic acid and 20 g. benzene 
sulphonic acid for a few hours; the mass is pressed 
until it contains half of the original liquid and ripened 
for twelve hours at 15 to 20 deg. G. (5) Acetylation. 
The wet cellulose is esterilied by immersion in a bath 
containing 300 g. of acetic anhydride and 1.200 g. ben¬ 
zol. (c). Ripening. The mass is maintained for about 
eighteen hours at 15 to 20 deg. G. until a sample indi¬ 
cates a product of the desired solubility, id) Precip¬ 
itation, washing and drying as in the previous methods. 
The Soci4t4 Debauge et Gie. (French patent 460.886— 
1916) uses a similar process with benzene, toluene or 
carbon tetrachloride as prd^pitants for the cellulose 
acetate. / . I 

(An article on the Properties and Industrial Uses' of*^ 
Cellulose Acetate will be published in 
a subsequent issue.) 
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Failures From Contraction of Welded Straight 
Piping Solved by Using Welded Bent Piping 

An unusual contraction problem arose recently in 
connection with the pipe welding on fifty-four large 
gasoline condensers for the Texas Oil Go. Each 
condenser consists of four large forge-welded drums 
and seventy lengths of extra heavy 2-in. pipe. The 
drums are open at one end and flanged so that they 
may be bolted or riveted together after the pipes are 
welded in. • 

The pipe welding is being done by the Oxweld 
Acetylene Co. at the welding shop of that company’s 
Newark plant. The original plan called for straight 
piping in line of center between each lateral pair of 
drums and bent or bowed piping to connect the sides. 
As the distance between the drums had to be exact to 
meet the foundation specificaiions and to insure coin¬ 
cidence of the flanges and bolt or rivet holes of one set 
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of drums with the corresponding points in its mates, the 
importance of properly handling the contraction prob¬ 
lem is at once apparent. 

Oxweld engineers recommended the substitution of 
bent piping for the straight piping noted. The theory 
as to contraction control was tested on both the straight 
and the bent pipe. Accordingly a heavy cast-iron jig 
was made, to which the drums were made fast in the 
proper position with heavy bolts. The contraction when 
the straight pipe was used was so powerful that the 
bolts were sheared off by the pull on the drum, the 
contractions amounting to .several inches. When the 
bent pipe was used instead of the straight pipe this 
did ijot occur, the bent pipe accommodating itself to the 
contraction so completely that when the drums w’ere 
removed from the jig they were found to be in correct 
position, fitting perfectly with the mating pairs. 

The application of the bent piping is clearly shown 
in the accompanying photograph. After the welding, 
the condensers are tested to a hydraulic pressure of 500 
lb. per sq.in. In one of these tests a 3-in. cast-iron cap 
bolted to one of the drums gave way, but the pipe welds 
in every instance stood the test without a break or a 
leak appearing, cleArly demonstrating the remarkable 
strength of the oxy-acetylene welds to resist unusual 
pressure strains. There are thirty-five pipe welds in 
each drum and 140 in each complete condenser, a total 
of 7»560 welds in the fifty-four condensers. 

The fifty-four condensers will be used in the distilla¬ 
tion plant of the Texas Oil Co. for recovering gasoline 
from natural gas and crude oil. 


Synopsis of Recent ChoniGal 
oMctoDui^GEil literate 

The Sugar Situation in France.' -The $Aigar situation 
in Europe has suffered very much during the war, as 
can be seen from the following data taken from a .study 
by r. Nottin on the French sugar industry before and 
after the war. {Bulletin de la Soci4t6 d’Encouragement 
pour ITndustrie Nationale, vol. 132, 1920, pp. 103-108). 
Thus the European production of 8,179,013 tons of 
sugar for the fiscal year 1913-14 was reduced to 3,642,- 
G64 tons for the fiscal year 1918-19. This decrease in 
production was more accentuated in France and Belgium 
and the pre.sent conditions in these two countries are 
far worse than in the other sugar-producing countries, 
bccau.se the greater part of the French and Belgian 
sugar refineries have been wantonly destroyed. 

The following table .shows the status of the French 
sugar industry during the war: 
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M5 have been wrecked. Only fifteen of these plants can 
be repaired; the remaining 130 have had all the 
machinery and apparatus completely destroyed beyond 
repair and in ninety plants even the building.s have been 
demolished. In the four main French sugar-producing 
departments-- Aisne, Nord, Somme and Fas-de-Calais— 
the number of refineries and their power during 1914 
and 1919-1920 were: 
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Of the 700.000 tons of sugar constituting the average 
French yearly consumption, the maximum which can 
now be produced is about 275,000 tons, to which may be 
added a maximum of 110,000 tons of cane sugar from 
the French colonies (Guadelupe and Martinique). 
Although a sugar-exporting country in 1913, France ha.s 
now to import about half of its needed sugar. It will 
take years before the French sugar industry will be able 
to resume its former status. 

In spite of European conditions, however, the world^s 
canc sugar industry has fiouri.shcd during the war. Thus 
the cane .sugar production has increased from 9,821,413 
tons in 1913-14 to 12,009,866 tons during 1918-19. Be¬ 
fore the war cane sugar constituted 52.6 per cent of the 
total world production; in 1918-19 this figure was 
increased to 73.4 per cent. 

The beet sugar industry has grown during the last 
few years in America; the same can be said of Cuba for 
the same sugar. 
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*The following table summarizes the status of the 
suKar industry in the main sugar-producinfif countries: 
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It can be seen that the United States and its depend¬ 
encies produce more than a third of the total world 
production. Great Britain with its colonies more than 
one-fifth, whereas France with its colonies has fallen 
from the seventh to the eleventh rank. 

Catalytic Action of Copper Salts on the Oxidation 
of Ferrous Compounds.—Iron salts act as reducing 
or oxidizing agents according to whether the reaction 
takes place in an alkaline or acid medium. Thus ferrous 
salts precipitate cuprous oxide from alkaline solutions 
of copper, whereas ferric salts in acid solutions dissolve 
the cuprous oxide and become ferrous. L. Maquenne 
and E. Demoussy have conducted a series of experi¬ 
ments to determine the action of copper salts on the 
oxidation of ferrous salts and presented the results of 
their work before the French Academy of Sciences 
(Comptes rendns, July 12, 1920, pp. G5-69). 

Working on a solution containing 1 g. crystallized 
ferrous sulphate per liter and varying amounts of so¬ 
dium acetate with or without the addition of 2 mg. 
anhydrous copper sulphate per liter, the quantities of 
superoxidized iron in one dl. of the solution after one 
and two days standing are given in the following table: 
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It is seen that in each case copper favors the oxida¬ 
tion of the iron, the more so the less the acetate content 
of the solution. Ferrous acetate is much more alterable 
than the sulphate. An addition of a single drop of 
acetic acid retards notably the reaction, due to the fact 
that the hydrolysis coefficient of the ferrous acetate is 
lowered. With a stronger acid the effect is the same 
but much more intensified. 

The action of an alkali pho.sphate is similar to that of 
the alkali acetate and with even better results. Thus in 
a solution containing 32 mg. of ferrous sulphate with 
80 and 320 mg. of acid potassium phosphate (KH,POJ 
per 100 c.c. of solution without or with 0.4 mg. copper 
sulphate, the (luantities of oxidized iron after one, two 
and three days’ exposure in the air are given in the 
following table: 
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An excess of phosphate up to twenty-five times the 
weight of the ferrous sulphate used gives similar re¬ 
sults. The addition of 0.2 mg. copper sulphate per 100 
c.c. of a solution containing 40 mg. iron sulphate and 
1 g. monopotassium phosphate is sufficient to double the 
quantity of the iron oxidized per 24 hr. An excess of 
acid even when small hinders the reaction as shown by 
the following results with a solution containing 40 mg. 
iron sulphate, 200 mg. monopotassium phosphate and 0.2 
mg. copper sulphate per 100 c.c. to which is added 
varying amounts of sulphuric acid: 
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It is seen that the retarding action of sulphuric acid 
is already appreciable with 1:100,000 dilution. 

Under normal conditions—i.e., without an excess of 
acid—the rapidity of the reaction depends on the quan¬ 
tity of phosphate and copper sulphate used. Thus in a 
solution containing per liter 400 mg. iron sulphate 
(exactly 79.1 mg. Fe) 2 g. phosphate and 0.2 or 0.8 mg. 
of copper sulphate the following results were obtained: 
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After more than twenty-five days with greater 
amounts of copper sulphate the efficiency of the oxida¬ 
tion may reach 0.93 per cent of the initial iron, whereas 
when no copper sulphate is used the maximum oxidation 
efficiency is only 37 per cent of the initial iron. 

The action of the copper is manifested even with a 
1:100,000,000 dilution, which is of the same order as 
that fur diastases and coenzymes producing similar 
actions. The action of the copper is also influenced by 
the temperature. 

There exists thus a profound analogy in the action of 
copper and the diastatic action, and this might lead to 
a better understanding of the action of copper on living 
organisq;is. 

Maciiganese under similar conditions does not react. 
In vacuum, with copper, the same as with the oxydases, 
no reaction takes place. 

Their conclusions are: 

1. Copper salts exert on ferrous compounds a cata¬ 
lytic action the effect of which is to facilitate their 
oxidation in the air. 

2. This activating action which is already appreciable 
with extremely diluted solutions and sensitive to the 
slightest changes in the composition of the reacting 
medium is somewhat specific and consequently can be 
compared to that of the diastases from which it differs 
only in that the reacti 9 ns take place in the absence of 
any organic matter. (Solutions of alkaline sulphates 
are also oxidized rapidly in the air when even traces of 
copper are present. This is one of the causes of altera¬ 
tion of the developing baths in photography.) 

3. The effect is manifested in sufficiently diluted solu¬ 
tion to warrant the statement that the electrolytic 
dissociation of the ferrous and cupric salts which takes 
place is complete and in a direct ratio with their hydro¬ 
lytic dissociation. 
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Recent Chemical 
&Mehilh]];^Gal Ihlents 


British Patents 


the pipes t are lagged with heat-insulating material. In 
a modified construction, the gases enter the catalytic 
apparatus through a central tube passing through the 
whole mass of catalyst, the arrangement for withdraw¬ 
ing the ammonia being the same as that described above. 
(Br. Pat. 142,150—1919. L*AlB LIQUIDS, SOC. AnON, 
POUR L'ExPLOiTATibN fiES ProgSdSs G. Claudb, Paris, 
June 80, 1920.) • 


Complete ap^iSeatlons of any British patent ipay be obtained 
by remitting 26c.^ to the Superintendent Brttlsh Patent Office. 
Southampton Buildings. Chancery I.iane, London. England. 


Process for Sterilizing Food.—^A process for steriliz¬ 
ing food, such as fruit and vegetables and other organic 
substances, such as starch and gelatine, but especially 
applicable to milk, consists in heating the substance to 
be treated while it is exposed to a pressure of one 
atmosphere or over of some appropriate gas. For 
miUc, air or nitrogen may be used, but pure oxygen 
is not suitable. It is stated that milk treated by this 
method at temperatures between 70 and 98 deg. C. lasts 
less well than milk that has been treated at tempera^ 
tures either just below 70 or above 98 deg. C., the 
process last described giving the greatest durability. 
To cause the milk to retain its odor and taste, rapid 
oscillations of temperature are produced during the 
process, either by forcing comparatively cold gas 
through the highly heated milk, or highly heated gas 
through comparatively cold milk, the pressure being 
maintained constant throughout the process by a loaded 
relief valve. (Br. Pat. 142,169—1919. R. Pape, 
Busum, Holland, June SO, 1920.) 


Apparatus for Catalytic Synthesis of Ammonia.— 
In an apparatus for the catalytic synthesis of ammonia 
at pressures exceeding 500 atmospheres the removal of 
the ammonia from the product of the reaction is effected 
by means of a series of tubes each entering the cata- 


T/, 


lyzer tubes and connected to a cooled 
receiver, the gases freed from am¬ 
monia passing back to the catalyzer 
tube by a tube surrounding the exit 
tube, this circulation of gas being 
induced by the difference in density 
between the mixture containing 
ammonia and the mixture freed from 
ammonia. The apparatus illustrated 
consists of an outer steel tube T' and an inner metal tube 
T* separated by a layer of heat-insulating material; a 
shorter inner tube T* surrounded by an electric heating- 
spiral S extends as far as the plug ilf, this tube 7* and 
the portion of tube T* beyond the plug ilf being filled 
with the catalyst. The. reacting gases enter by the pipe 
K and pass first through the annular space surrounding 
the tube 7*, thereby being heated to the reaction tem¬ 
perature (500-700 deg. C.) and then enter the mass of 
catalyst. The reaction gases are withdrawn by means 
of a series of pipes t\ each of which penetrates into the 
catalyst and is connected to a cooled receiver C in which 
the ammonia condenses, the residual gas returning to 
the catalyst tube by pipes t surrounding the pipes t'; 


Calcium Cyanamide.—In the production of cyana- 
mide from calcium carbide and. nitrogen the nitrogen 
is forced under pressure upward through a furnace 

jacket packed with 
fibrous material such 
as asbestos, and then 
downward through 
the carbide in the 
furnace. The reac¬ 
tion is started by a 
heat-absorbing lin¬ 
ing to the furnace 
which has been 
heated by a previous 
operation, or by elec¬ 
tric resistances in 
the furnace lining, 
or by an alumino- 
thermic or similar 
mixture introduced 
in a cartridge or 
container. The ap¬ 
paratus described 
consists of an outer shell /, an inner airtight shell d, as¬ 
bestos or like packing e, between them, brickwork such as 
magnesia bricks c, c\ and a crucible a. The shell d is 
secured at the top to an angle-iron h and at the bottom 
by an asbestos joint g. The crucible has a perforated 
bottom h upon which is placed a layer of asbestos and/or 
stout paper, which becomes carbonized; it is provided 
with lifting hooks v and centeringpieces x, and rests 
upon an annular asbestos packing t. The cover I is lifted 
by means of a lever m, a valve n being provided for re¬ 
leasing the pressure before lifting the lid. The reaction 
may be started in the first instance by burning straw 
inserted through opening u. Nitrogen is supplied by a 
pipe passes through the packing e between the shells 
d. /, thence through openings y in the brickwork and 
downwardly through the carbide in the crucible a, and 
passes through the bottom of the crucible and by pas¬ 
sages r in the brickwork to an exit s. Dust is removed 
by an opening t. The separate crucible a may be dis¬ 
pensed with. Several such furnaces may be connected 
in series. (Br. Pat. 142,354—1919. A. DUCHEMIN,* 
Paris, June 30, 1920.) 

Treating Paraffine Wax to Obtain Fatty Acid.— 
Paraffine wax, while melted and at a temperature of 100- 
120 deg. C., is submitted to the action of a blast of air 
or oxygen over a long period, resulting in the formation 
of oleic and other fatty acids, resin acids, ceresin, spirits 
of resin and small quantities of alcohols and aldehydes. 
To prevent decomposition of the products, the process 
is stopped when a deep yellow color is produced, corres¬ 
ponding to a 70 per cent conversion of the paraffine 
wax. A catalyst, such as mercuric oxide, or paraffine 
wax, which has previously been subjected to the fore¬ 
going treatment, may be added. (Br. Pat. 142,507— 
1919. A. Schmidt, Troii^dorf, near Cologne, Germany. 
July 7, 1920.) 
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American Patents 

Complete upceiflcatlona of any United States patent may be ob- 
tniriod by romittlnfir lOt*. to th<* CommiMsionor of PatenU* Washing* 
Ion, 1>. f. 

Treating Dlatiller*a Slop.—Slops resulting from the 
production^ and separation of alcohol from black strap 
molasses contain certain carbohydrates which interfere 
with the satisfactory recovery of glycerine. Harry P. 
Bassett, of Cynthiana, Ky., has found that boiling with 
lime converts these carbohydrates into salts of the hy¬ 
droxy-acids of the lactic acid series. Upon acidifying, 
the latter are decomposed with the formation of alde¬ 
hydes and acids of the volatile fatty acid series. Of 
these, formic and acetic acids are present in substantial 
quantities and may be recovered by distillation. The solu¬ 
tion is then treated with a mixture of ferrous and ferric 
sulphate and made alkaline, thus precipitating the basic 
iron salts of the fatty acids. The mixture is filtered 
and the filtrate evaporated until about two-thirds of the 
potassium .salts present have separated out. The de¬ 
canted liquid contains about 50 per cent glycerine, which 
may be recovered by .steam distillation. (1,344,850 and 
1.344.851; .June 20. 1920.) 

V^anillin.—Guaiacol and formaldehyde are mixed to¬ 
gether in molecular proportions and diluted with meth¬ 
anol or ethyl alcohol, and an alcoholic solution of 
hydrochloric acid and of p-nitrosodimethylaniline in half 
molecular proportion is added. The mixture is heated 
for several hours on e w iter bath, gaseous hyd-ochloric 
acid being bubbled through continuou.sly meanwhile. 

The re.sulting products give an excellent yield of va¬ 
nillin with p-amidodimethylaniline as a byproduct. The 
formed vanillin may be extracted by treating the prod¬ 
uct of the reaction after cooling with a dilute caustic 
soda solution, the alcohol is separated by distillation, 
and the p-amidodimethylaniline is then extracted with 
benxene or ether. 

The remaining alkaline solution of vanillin is then 
acidified and extracted with benzene or ether, after 
which the .solvent is distilled, the remaining crude va- 
nilliq being then distilled in vacuum and the vanillin, re¬ 
crystallized in water, separates in crystals having a 
melting point of 81 deg. C. 

The reaction gives a yield of 100 per cent of crude 
product with respect to the guaiacol used. (1,345,649; 
Andre Weiss, of Lyons, France, assignor to Soci4t6 
Chimique des U.sincs du Phone; .July 6, 1920.) 

Crystal Production.—A method for the production 
of large regular crystals, such as Rochelle salt, for use 
in .scientific apparatus utilizing the piezo-electric effect 
is de.scribed by Roy W. Moore, of Schenectady,, N. Y. 
t (1,347,350; assigned to General Electric Co.; July 20, 
1920.) 

Oxidizing Isoborneol to Camphor.—A process for 
oxidizing iso-bormeol to camphor which does not require 
the presence of a starter or catalyzer is outlined as fol¬ 
lows by Roland L. Andreau, of Wilmington, Del.: A 
quantity of mixed nitric and sulphuric acids is made, 
containing the following proportions; 339 kg. of sul¬ 
phuric acid, 66 deg. Be., and 253 kg. of nitric acid, 26 
deg. Be., specific gravity 1.22. The mixed acid is intro¬ 
duced into a container, which may be provided with any 
desired type of stirring device. Thereupon about 1 kg. 
of isoborneol is added to the mixed acid. Only a small 
amount of the isoborneol is added in order to avoid 
having the reaction proceed too violently. If the reac¬ 
tion proceeds too violently the undesirable products, 


such as resinous compounds and camphoric acid, will 
be formed, and the compounds will become subjected 
to such violent ebullition that they cannot be retained 
in the vessel. When the temperature has risen to above 
40 deg. C., indicating that the reaction has begun, which 
will usually be after about 16 minutes, additional iso¬ 
borneol is added gradually and with caution; taking care 
that the temperature of the mass remains between 35 
deg. C. and 40 deg. C. during the reaction, continuing 
the addition fintil the entire amount of isoborneol added 
equals 154 kg. The supernatant liquid, which contains 
the camphor in the form of a loose addition compound 
with N.O^ is then decanted and run into water, where 
the camphor precipitates as a solid, and is then washed, 
centrifuged, dried and purified. In this way a sub¬ 
stantially theoretical yield is obtained. (1,347,071; as¬ 
signed to K, I. du Pont de Nemours & Co.; July 20, 
1920.) 

Cellulose Acetate.—Many attempts have been made 
to substitute the sulphuric acid used as contact, or con¬ 
densing agent, in conjunction with glacial acetic acid 
and acetic anhydride in the manufacture of cellulose 
e.ster.s, on account of its high splitting action on cellu¬ 
lose. The halogen acetic acids have been suggested, 
but their action is very slow, even when employed in 
very large quantity. Joe O. Zdanowich, of London, 
England, has found that when these acids are formed 
in the acety’ating mixture in the presence of cellulose 
their action is more energetic. Thus 20 g. of cellulose 
is added to a mixture of 60 c.c. of acetic anhydride and 
110 c.c. of glacial acetic acid. While stirring, a current 
of chlorine gas is introduced, either at ordinary tem¬ 
perature or at 60 to 70 deg. C. After about two hours’ 
time, either at this temperature or at the ordinary 
temperature, ten or twelve drops of sulphuric acid is 
introduced and the mixture is stirred until it changes 
into a clear, colorless, very viscous solution, which can 
be used for films, artificial silk, varnishes and the like, 
or can be precipitated, and treated and used in the 
usual way. (1,347,801; July 27, 1920.) 

Electrolytic Pickling Process for Copper. -In order 
to avoid loss of ductility, copper is often worked while 
hot and in this state it oxidizes very readily. The re¬ 
moval of the oxide scale by pickling in sulphuric acid 
prodiitcs a solution of copper sulphate, the economical 
recovery of which presents a problem due to losses by 
leakage and accidents during operation. JOHN COULSON, 
of Wilkiiusburg, Pa., proposes to make the copper body 
to be pickled the cathode in an electrolyte of dilute 
sulphuric acid, a lead-containing tank serving as 
the anode. The arrangement of the apparatus is such 
as to permit the articles being treated to be attached 
to the negative pole of the source of electric current 
before entering the electrolyte in order to prevent, from 
the outset, electrolytic action of the current upon the 
metallic copper. The copper oxide is, however, re¬ 
duced to metallic copper by nascent hydrogen -evo’ved 
I'rom the electrolyte at the cathode. This process re¬ 
duces the oxid|^very rapidly. In order to recover, from 
the electrolyte, the copper which is present in the form 
of copper sulphate, he provides a third or auxiliary 
electrode which may also be electrically connected to the 
negative terminal of the source of electrical energy. 
Copper from the electrolyte. is deposited upon this 
auxiliary electrode and is thus recovered. (1,347,897; 
assigned to Wesfinghouse El^ric & Mfg. Co.; July 
27, 1920.). 
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Current Events 

in the Chemical and Metalliu^ical Industries 


Association of Iron and Steel Electrical Engineers 

Following is the program for the fouifteenth annual 
convention of the Association of Iron and Steel Elec¬ 
trical Engineers, to be held at the Hotel Pennsylvania, 
New York, Sept. 20 to 24: 

Monday, Sept. 20 

9 a.m.—Registration. 

10:30 a.m.—Business session (for members only). 
Reports of committees. Election of officers. 

2 p.m.—Papers: “Practical Education of Steel Mill 
Electricians,” W. A. Cornwell; “Relation of Standardi¬ 
zation in Electrical Equipment to Safety,” Walter 
Greenwood. 

Tuesday, Sept. 21 

10 a.m.—Papers: “Power Transmission for Indus¬ 
trial Plants,” D. M. Petty; “Underground Transmis¬ 
sion,” A. L. Freret. 

2 p.m.—Excursion. 

Wednesday. Sept. 22 

10 a.m.—Papers: “Some Considerations in the De¬ 
termination of Auxiliary Drives,” Gordon Fox; “Report 
of Electrical Development Committee for 1920, E. S. 
Jefferies, chairman. 

2 p.m.—Papers: “The Reversing Electric Mill Con¬ 
sidered From the Standpoint of Tonnage,” K. A. Pauly. 

7 p.m.—^Annual Banquet. Arrangements have been 
made to accommodate 1,000 guests. Ladies are espe¬ 
cially invited. 

Thursday, Sept. 23 

10 a.m.—Papers: “Centralized Turbine Generating 
Stations for Steel Mills.” T. K. Keating; “Current 
Limit Reactance,” R. H. Keil. 

2 p.m.—Papers: “Report of Electric Furnace Com¬ 
mittee for 1920,” E. T. Moore, chairman. 

Friday, Sept. 24 

10 a.m.-’Papera: “Standardization Committee Re¬ 
port,” W. T. Snyder, chairman. 

2 p.m.—Excursion. 


Industrial Research on Black Pigments 
Used in the Rubber Industry 

The Rubber Trade Laboratory (235 Plane St.. 
Newark, N. J.) announces that an industrial research 
will soon be started to determine the importance and 
relative value of the various black coloring agents usefl 
in the rubber industry. 

The investigation will include the gas blacks, lamp¬ 
black, graphite, bone black and powdered coal, on the 
one hand, while another series of testa will be inade on 
the pitch hydrocarbons made by treatment of gilsonite, 
asphaltum, petroleum residues, coal tar and stearine 
pitch or candle tar. Most of these hydrocarbons have 
become known in the rubber trade as “mineral rubber,” 
although this is a misnomer. 

The purpose of the investigation is to accumulate 
data which will stimulate the use of these products in 


the field of rubber and plastic compounds. All users 
of these materials are invited to write to Dr. Frederic 
Dannerth, director of the laboratory, concerning infor¬ 
mation they may have on the use of the products. It is 
known that many users have encountered difficulties in 
manipulating some of these products, and it is therefore 
hoped that chemists and superintendents will feel free 
to send to the Rubber Trade Tiaboratory such questions 
as have arisen. (.\)1 laborators and consumers are 
assured that this will not place them under any ^lanacial 
obligation to the laboratory. 

Last of Surplus Gas Sold 

With the recent sale of 150 tons of phosgene, the 
(Chemical Warfare Service has disposed of practically 
all of its surplus gases. A sufficient reserve is being 
kept to be ready for use in case of an emergency. 
General A. A. Fries, the chief of the Chemical Warfare 
Service, hopes to be able to carry through a plan which 
will allow the sale of 25 per cent of the reserve gases 
each year. The gases sold are to be replaced by new 
gas manufactured by the Chemical Warfare Service. 
This will allow manufacture to proceed on a small scale, 
sufficient to provide training and opportunities to apply 
improvements. General Fries hopes to get permission 
to adopt the same procedure as is permitted in the 
Quartermaster Corps, which allows money obtained 
from sales of materials to revert to the funds of the 
corps for repurchase of fresh supplies. At present 
the receipts from all sales made by the Chemical War¬ 
fare Service are paid into the Treasury. 

(General Fries Announces Policy as to Patents 

After careful consideration of the whole subject of 
patenting processes and devices developed in the Gov¬ 
ernment service, General A. A. Fries, chief of the 
Chemical Warfare Service, has reached the conclusion 
that the (Jovernment should be entitled without charge 
to full benefits of such development. The employee re¬ 
sponsible for the development would be allowed to take 
c.ut a patent and reap the full benefits of its use by the 
public or by other governments. 

(Jencral Fries points out that whether or not the 
United States keeps abreast with other nations in thi| 
matter of gas research depends on stimulating chem¬ 
ists of the Chemical Warfare Service to do their utmost. 
By following the policy outlined, be believes the public 
will obtain all the benefits from the patents that could 
icasonably be expected, and the inventor will not be 
denied a handsome reward if his discovery is of suffi¬ 
cient commercial value. 


German Government to Release Nitrogen Supplies 
According to a cablegram from Berlin, of recent 
date, it is planned by the government to release 30,000 
to 50,000 ton# of nitrogen, which has been made by the 
Haber process from air, to be exported duty free. The 
prices charged to German domestic fertilizer consumers 
will be reduced by the receipts of sales made abroad. 
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To Name Consulting Chemists 
Brigadier General Amos A. Fries, head of the 
Chemical Warfare Service, is having difficulty in obtain¬ 
ing his consulting staff. While these places are honor¬ 
ary, General Fries insists on appointing no one who 
will not take the time to bring helpful thoughts and 
suggestions to the service. Connection with a Govern¬ 
ment bureaut in a consulting capacity frequently has 
degenerated to the point where the bureau confers the 
honor and hears nothing further from its consulting 
engineers. 

General Fries believes that there are distinguished 
chemists in the United States who will take an active 
interest in the affairs of his bureau. In laying the 
proposition before those who are asked to serve in that 
capacity, he makes it clear that he will expect frequent 
suggestions from them. If they will submit problems, 
he will furnish the young chemists to follow them up. 

Prize for Method for Hardness Determination 
Sir Robert A. Hadfleld has placed in the hands of the 
Institution of Mechanical Engineers, 11 Great George 
St., Westminster, London, S. W. 1, England, the sum of 
£200, the income therefrom to be awarded at the dis¬ 
cretion of the Council as a prize for the description of 
a new and accurate method of determining the hardness 
of metals, especially of metals of a high degree of hard¬ 
ness. 

. Competitors should familiarize themselves with the 
ordinary tests of hardness, such as are described in the 
Report of the Hardness Tests Research Committee 
{Proceedings of the Institution of Mechanical 
Engineers, 1916, pp. 677-778). What is desired is the 
description of a research for or an investigation of 
some method of accurately determining hardness, suit¬ 
able for application in metallurgical work in cases in 
which present methods partially fail. 

Recommended Specifications for Green Paint — 
Semi-Paste and Ready Mixed 

Circular 97 of the U. S. Bureau of Standards con¬ 
tains specifications for green paint—semi-paste and 
ready mixed—with special reference to chrome green 
paint, either in semi-paste pigment ground in linseed oil 
or ready mixed. The specification covers the general 
conditions and the maxima and minima of useful, harm¬ 
ful or neutral constituents and methods of sampling, 
and the details as to the laboratory examination and 
analysis. The detailed methods of preparing the 
reagents to be used are also given. The standard was 
•prepared under the auspicies of the Bureau of Standards 
and submitted to large numbers of representative paint 
manufacturers, and was also recommended by the 
United States Interdepartmental Committee on Paint 


given, leading to a degree, generally Bachelor of Science 
in Chemical Engineering, are shown in the following 
table, together with a statement of the total engineer¬ 
ing enrollment of the institution—^i.e., the enrollment 
including civil, electrical, mechanical and others, as well 
as chemical engineering. However, this list does not 
include institutions where there are given chemical 
courses not classed as chemical engineering; 

ToXmX 

Institution Englnserlng 

* NnroUment 


Alabama PoWtechnIe Institute. Auburn. Ala. 64S 

Unlversl^ of Alabama. University, Ala. 801 

Un versity of Arkansas. FayettevlUe. Ark. 177 

University of California. Berkeley, bal.1.840 

Throop Cfollege of Technology. Pasadena, Cal. 887 

Colorado. Boulder. Col. 881 

Sheffield Sclentiflo School (Tale University). New Haven. 

Conn. 881 

Catholic University of America. Washington. D. C. 100 

George Washington University. Washington. D. C. 481 

Unlveralty of Florida. Gainesville. Fla. 148 

Georgia School of Technology. Atlanta. Oa. 1,180 

University of Idaho. Moscow, Idaho. 118 

Armour Institute of Technology. Chicago. Ill. 880 

University of Illinois. Urbana. Ill. 1,718 

Purdue University, Lafayette. Ind. 1.891 

Unlveralty of Notre Dame, Notre Dame. Ind. 818 

Jtose Polytechnic Institute. Terre Haute, Ind. 888 

Iowa State College of Agriculture and Mechanic Arts. 

_ Ames. Iowa. 1,080 

State University of Iowa, Iowa City, Iowa. 888 

University of Kansas. Lawrence. Kan. 848 

Louisiana State Unlveralty and Agricultural and Me¬ 
chanical College. New Orleans. Ia. 

Tulane Unlveralty of Tjoulslana, New Orleans, La. 880 

University of Maine, Orono, Me. 818 

Harvard University. Cambridge. Mass. —— 

Massachusetts Institute of Technology, Cambridge, Mass. 8,891 

Tufts College, Tufts College, Mass. 400 

Worcester Polytechnic Institute, Worcester. Mass. 867 

University of Michigan, Ann Arbor. Mich. 1,915 

Michigan Agricultural College. East Lansing. Mich. 450 

University of Minnesota, Minneapolis, Minn. 1,489 

University of Missouri. Columbia. Mo.. 408 

Washington Unlveralty, St. IauIs. Mo. 885 

Montana College of Agriculture and Mechanic Arts. Bose- 

man, Mont. 180 

University of Mexico, Albuquerque. N. M. - — 

Polytechnic Institute of Bro^lyn. Brooklyn. N. Y. 1.840 

College of the City of New York. New York, N. Y. 150 

Columbia Unlveralty, New York, N. T. 509 

New York University. Now York, N. T.. 870 

Clarkson College of Technology. Potsdam. N. Y. ■ ■ ■■ 

University of Rochester, Rochester, N. T. . 

Syracuse University. Syracuse, N. Y.. 828 

Rensselaer Polytechnic Institute, Troy, N. Y. 920 

North Carolina State College. West Raleigh. N. C. 784 

Ohio Northern University. Ada. Ohio. 800 

University of Cincinnati. Cincinnati, Ohio. 888 

Case School of Applied Science. Cleveland. Ohio. 781 

Ohio State University, Columbus. Ohio. 1,487 

St. Mary College. Dayton. Ohio. 98 

University of Oklahoma, Norman, Okla. 820 

Oklahoma Agricultural and Mechanic College, Stillwater. 

Okla. 159 

Lafayette College, Easton. Pa.. 279 

Buoknell University, Lowfsburg, Pa. 804 

University of Pennsylvania. Philadelphia, Pa. 887 

Carnegie Institute of Technology, Pittsburgh, Pa. 1,855 

University of Pittsburgh. Pittsburgh. Pa.. 800 

T^ehlgh Unlveralty, South Bethlehem, Pa. 807 

Rhode Aland State College. Kingston. R. 1. 183 

Clemson Agricultural College. Clemson College. S. C. 409 

University of Tennessee. Knoxville. Tenn. 189 

University of Texas. Austin. Tex. 642 

Agrleiiltiiral and Mechanical College of Texas, College 

Station. Tex. 800 

Rice Institute, Houston. Tex. 888 

University of Utah. Salt Lake City. Utah. 807 

University of Virginia. Charlottesville, Va. 288 

State College of Washington. Pullman. Wash. 888 

University of Washington. Seattle. Wash. ■ ■■ - 

West Virginia University, Morgantown. W. Va. 880 

University of Wisconsin, Madison, Wls. 1,075 


Chemical Warfare Display Interests Public 


Specification Standardization. 

Courses in Chemical Engineering 
The Bureau of Education has just issued a leaflet 
describing “Opportunities for the Study of Engineering 
at American Higher Institutions.” This is prepared 
to assist foreigners desiring to enter technical collegiate 
work in the United States, but affords also a valuable 
list of the institutions in this country where 4-yr. 
courses in various branches of engineering are con¬ 
ducted. Those where a chemical engineering course is 


The chemical warfare display, which was a part of 
the so-called shows given by the First Division on its 
journey from Camp Taylor, Ky., to its new home at 
Camp Dix, N.J.^ proved to be the most attractive feature 
of these entertainments. The use of colored smokes, 
signal rockets and flame throwers gave the public its 
first opportunity to see how chemical warfare Is con¬ 
ducted. Stokes mortars were used to throw phosphorus 
and thermit bombs. This feature of the entertainment 
also proved very interesting to the crowds who watehed 
the maneuvers. 


























































September 16 , 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


548 


War on Rats With Poison Gas 
Rat extermination by the use of the poison gases of 
warfare is believed to be feasible under certain condi¬ 
tions, as a result of experiments conducted by the 
Chemical Warfare Service. The experiments were 
undertaken at the request of authorities at Gulf ports, 
where the occurrence of bubonic plague has made rat 
extermination imperative. 

In one of the experiments a small cylinder of a mix¬ 
ture containing 30 per cent phosgene and 70 per cent 
chlorine gases was permitted to escape so as to spread 
over an area of 900 sq.ft, in which there were fifteen 
rats. In fifteen minutes the phosgene had been dissi¬ 
pated and in thirty minutes the chlorine could no longer 
be detected. All of the rats in the area were dead. 
The cost of the gas was 40c. and in thirty minutes the 
area could be frequented with entire safety by human 
beings. 

As a result of this and other experiments, it is be¬ 
lieved that an important new use has been found for 
these war gases. The fact that they are heavy and sink 
into depressions under docks and into cellars, sewers 
and other places which harbor rats is expected to solve 
the most serious problem that has confronted rat ex¬ 
termination by the methods heretofore used. 

The use of irritating gases in breaking up crow roosts 
in the forest reserves also is being tried by the Forest 
Service. The existence of these roosts frequently makes 
it almost impossible to cultivate agricultural lands in 
their vicinity. The crows are very persistent in cling¬ 
ing to their established nesting places. It is believed 
that war gases can be used effectively in* combating that 
pest. Experiments are also in progress looking to the 
use of gases in fighting grasshoppers and locusts. 

Authorized to Buy German Dyes 
The Government has decided to exercise its option on 
German impounded stocks of dyestuffs and has author¬ 
ized the Textile Alliance, Inc., to purchase these stocks 
in the interest of the American consumer. The full 
official statement, issued by the War Trade Board Sec¬ 
tion of the Department of State, is as follows: 

The United States Government, through the War 
Trade Board Section of the Department of State, has, 
in the interest of the people of the United States, 
authorized the Textile Alliance, Inc., of New York City, 
to undertake, without profit to itself, the following 
action in connection with Reparation dyes: 

(1) To purchase certain dyes, being the final appor¬ 
tionment of impounded stocks covered by inventories 
of ^rnuin manufacturers as of Aug. 30*, Sept. 6, 19 
and 27, 1919, in order that certain dyes which are not 
manufactured in this country and which are included 
in these impounded stocks might not be lost to the 
United States with detriment to American interests. 

(2) To purchase dyes from the present existing stocks 
manufactured by Germany between the dates of Feb. 

1, 1920, and June 30, 1920, both inclusive, in order that 
certain dyes which are not manufactured in this coun¬ 
try and which are included in these stocks might not 
be lost to the United States with detriment to Ameri¬ 
can interests. 

(3) If found to be necessary and advisable to pur¬ 
chase such dyes as may be reauired and ordered through 
it by American consumers from future daily produc¬ 
tion of German manufacturers for the four and one- 
half year period commencing July 1, 1920. 

(4) The authority of the Textile Alliance, Inc., to re¬ 
sell to American consumers the dyes acquired as above 
provided is subject to strict provisions regarding sell- 
mg price and manner of sale for the purpose of in¬ 
suring fair and equal treatment to all consumers who 
may wish to avail themselves of the ojqportunity of¬ 
fered. 


The Government has decided to exercise its option 
upon German impounded stocks and has authorized the 
Textile Alliance, Inc., to purchase these stocks in the 
intA’est of the American consumer. Under existing 
regulations of the War Trade Board Section no dyea 
from these stocks may be imported by the Textile Al¬ 
liance, Inc., which are either manufactured hero or for 
which suitable substitutes are manufactured here on 
reasonable terms as to price, quality and production. 

No consumer will be allowed to receive imore than a 
six months* s^ply of any dye at any one period from 
this source, tactically the same understandiM iu 
effect regarding the daily production of the German 
factories from Feb. 1 to July 80, 1920. 

Regarding the subject ox future daily production, 
the Department of State has received information which 
would indicate that for some time to come the Ger¬ 
man factories will not be in a position to supply all 
expected requirements of the Allied and Associated 
countries ana to fill Government orders emanating from 
these sources. If these indications are correct it would 
appear that unless this Government indicated a desire 
to exercise its option on fhtore daily prodnetion mod 
should render available machinery whi^ would mdie 
it possible for American consumers, if they so desire, 
to obtain colors from this source, the American con¬ 
sumer might not be able to get such German dyes as 
he required. The consumer should dearly undentand 
that he is not obligated or even advised to place orders 
through the machinery made available by the Govern¬ 
ment. If he believes that German dyes may be ob¬ 
tained from unofficial sources he may, subject to the 
then existing import regulations, either order such 
dyes as he needs direct from the German manufac¬ 
turer or through such agent or agency as he may des¬ 
ignate. 

If the consumer, however, cannot obtain or believes 
he cannot obtain dyes by other means the Government 
can exercise its option on the subsequent daily produc¬ 
tion of the German factories and the Textile Alliance. 
Inc., can transmit his orders for purchase from official 
sources. 

Experiment With Steel Plate for Canning PurpoaeB 
In an effort to determine the best type of base steel 
plate for use in making tinplate for canning purposes, 
the chemists of the American Canners’ Association are 
directing an extensive series of experiments, in which 
they have the co-operation of the American Gan Co. and 
the Granite City Enamel & Stamping Co. 

Tests are being made under commercial conditions of 
the effects of fruit acids on the various types of steel 
plate. Previous experiments have shown that the 
weight of tin with which the steel is coated makes slight 
difference in the resistance of the can to the corrosion 
of the acids. 

Experiments are being made, among others, with a 
copper-bearing plate killed with silicon, and with titan¬ 
ium-bearing plate. 

In this connection, attention is called to the fact that 
the amount of tin which will produce a toxic effect ais 
not well established. The tin which is dissolved into the 
contents of a can of acid-bearing food is for the most 
part in an insoluble condition and probably is not 
absorbed by the system. 


Water Conservation Committee of Engineering 
Council Offers Services to Power Commission 
The water conservation committee of Engineering 
Council has offered its services to the Federal Power 
Commission in an advisory capacity on technical mat¬ 
ters. Calvert Townley is the chairman of the commit¬ 
tee. Other members are Charles T. Main, H. Hobart 
Porter, M. 0. Leighton, Allen Hazen, Arthur P. Davis, 
Arthur E. Morgan and F. W. Scheidenhelm. 
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Civil Service Examinations 
The United States Civil Service Commission an¬ 
nounces open competitive examinations to fill various 
vacancies in the departments as listed below: 

Assistant examiner, Patent Office. 

Metallurgical laburatorian. 

Laboratory aid. 

Laboratory assistant, intermediate tirade, $1,080 a 
year. ' 

Laboratory assistant, junior j^rado, $1,000 a year. 

Senior aid, $900 a year. 

Associate physicist qualified in physical metallurgy, 

$2,000.$2,K00. 

Assistant physicist qualified in physical metallurgy. 
$1,400;$1,800. 

Assistant metallui'Kfist (Hureau of Mines), $2,000- 
$3,000. 

('atalytical chemist, $3,000-$4,000 a year. 

Assistant catalytical chemist, $2,000-$3,000 a year. 

Junior catalytical chemist, $1,000-32,000 a year. 

Chemist, $3,000-$4,000 a year. 

Associate chemist, $2,000'-$.3,000 a year. 

Further information mav be had by writing to the 
Civil Service CommLs.sion, Washington, 1). C. 

Old Hickory Powder Plant Hids Postponed 

The Director of Sales of the War Department 
announces that the date for receiving bids for the Old 
Hickory powder plant, near.Nashville, Tenn., has been 
postponed from Sept. 2 to Sept. 30. This postponement 
was found necessary because of the large number of 
inquiries received and the magnitude of the proposition. 

Old Hickory, which is a great modern plant and 
industrial town, was con.structed for the manufacture 
of smokeless powder and explosives, hut its several units 
are readily adaptable to many industries including 
chemical, rubber goods, such as auto tires; pulp and 
paper mills, sugar refinery, coking and coke byproducts, 
food, both evaporated and concentrated; iron and steel 
found rie.«, fibratcd products, such as asphaltum 
shingles; aluminum, wood box or refrigerator manufac¬ 
ture. cellulose and photographic film manufacturing and 
a number of other minor industries, such as an ice 
plant or cold-storage warehouse. 

Lead and Zinc Experiment Station 

Lead and zinc problems will be studied at a new 
Bureau of Mines mining experiment station, which 
probably will be located at Kolia, Mo. The exact prob¬ 
lems which will be taken up at the new station will not 
be determined until after a conference in St. Louis on 
Oct. 9 between officials of the bureau and representa¬ 
tives of the lead and zinc industries interested. 

The laboratories probably will be located at Rolla, but 
tbe busine.ss office of the station will be in St. Louis. 
The name of the station will be the Mississippi Valley 
Experiment Station. At this writing the Secretary of 
the Interior has not approved the location of the station, 
but it is regarded as practically certain that he will 
have no objection to the selection of Rolla as a site for 
its laboratories. 

C. W. S. Needs $10,000,000 Appropriation 

Fully $10,000,000 will be required during the next fiscal 
year to carry on the work of the Chemical Warfare 
Service on a scale commensurate with the needs of the 
national defense, in the opinion of chemists who are 
following the work of the Service. Of that amount it 
will be advisable, it is estimated, to expend as much as 
$2,000,000 for research. 


C. W. S. Will Need More Officers 
The need of the Chemical Warfare Service in the mat¬ 
ter of officers will not be met when the results of the 
recent examination for commissions are announced. Al¬ 
though more than 200 appeared for the examination, a 
considerable number failed to pass the physical exami¬ 
nation or were disqualified for other reasons. Only 
about 100 completed the examination. It is certain that 
a considerable percentage will fail to make the req¬ 
uisite grades. ^Fhe results of the examination have not 
been announced but, judging from similar examinations 
which have been held in the past, those failing to make 
passing grades vary from 60 to 80 per cent. Ninety- 
five officers arc •ic?ded for duty with the Chemical War¬ 
fare Service. A very high standard has been required 
in the uam'n;:j'f ns. 



Personal 


A. N. Johnson will leave the Portland Cement Associa¬ 
tion Oct. 1 to take up new duties as dean of the Engineer¬ 
ing School and director of engineering research at the 
University of Maryland, College Park, Md. 

Paul I). V. Manning has joined the chemical staff of the 
International Coal Products Co. Newark, N. J. He for¬ 
merly was with the Chile Exploration Co. 

Morris Metcalf has been appointed president and a 
director of the International Steel Corporation, 51 Chambers 
St. N. Y., a subsidiary of the American International Cor¬ 
poration. 

Kenneth P. Monroe has resigned as chemist in the 
color laboratory. United States Bureau of Chemistry, Wash¬ 
ington, to accept a research position in the Jackson Labora¬ 
tory of E. I. du Pont de Nemours & Co., Wilmington, Del. 

Dr. R. B. Moore, chief chemist of the Bureau of Mines, 
has returned to Washington after an extended trip to the 
Western experiment stations of the Bureau of Mines. 

Dr. E. F. Northup has resigned his professorship at 
Princeton University to devote his entire time to the busi¬ 
ness of the Ajax Kleetrothermic Corporation, Trenton, N. J. 

H. B. PuLSiKER, who was formerly professor of metal¬ 
lurgy at the Montana School of Mines and state metal¬ 
lurgist, will be an assistant professor of metallurgy at 
Lehigh yniversity, Bethlehem, Pa., commencing with the 
academic year 1920-21. 

David B. Regeh, of Morgantown, W. Va., is on leave of 
ab.sence from the West Virginia Geological Survey for the 
next few months and will devote that time to consulting 
work in petroksum and coal. He has just completed a 
month’s trip to the prospective, oil fields of Montana. 

Harry B. KitFENBURG, formerly assistant professor of 
chemistry and chemical engineering at the Agricultural 
and Mechanical College of Texas, resigned on Sept. 1 to 
accept a position as junior chemist in the quality of water 
division of the water resources branch of the U. S. Geologi¬ 
cal Survey, Washington D. G. 

Dr. Ludwik SiLBERSTEiN, formerly of Adam Hilger, Ltd., 
London, is now associated with the research laboratory 
Ftaff of the Eastman Kodak Co. Dr. Silberstein is known 
for his mathematical papers dealing with electro-magnet¬ 
ism, optics, theory of relativity, projective geometry, spec¬ 
trum theory, etc. 

F. L. Stack has left the Cia. de Santa Gertrudi at 
Pachuca, Mexico, to join the staff of the Chile Explbration 
Co. in New York. 

Dr. Walter F. Taoqart, for many years professor of 
organic chemistry at the University of Pennsylvania, has 
been elected to succeed Dr. Edgar Fahs Smith, who 
signed last Jdne as Blanchard professor of chemislair at 
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that institution. Prof. Taggart is now head of the chemi¬ 
cal department of the University. 

G.^ M. Williams, who has been for a number of years a 
specialist in the cement investigations of the Bureau of 
Standards, has resigned to accept an assistant professor¬ 
ship in civil engineering at the University of Saskatche¬ 
wan. Mr. Williams has been particularly engaged in the 
work of cement protection in regions where alkali waters 
prevail, having had an active part in the joint investi¬ 
gations of the Reclamation Service, the Department of 
Agriculture and the Bureau of Standar^js. It is expected 
that the Canadian work of this sort which is under way 
will receive Mr. Williams’ active attention for some time 
to come, in connection with his university activities. 

Book Reviews 

Lizimi:.n ^ 

SCIENCE AND LIFE. Aberdeen addresses by Freder/rA 
Soildff, M. A., F. R. S.: Dr. Lee’s professor of inorganic 
and physical chemistry, University of Oxford; lately 
professor of chemistry, University of Aberdeen. 2*2i) 
pp. New York: Dutton & Co., 1920. 

This book is a collection of articles published and ad- 
•dresses made during I’rof. Soddy’s incumbency of the chair 
of chemistry at Aberdeen, and it includes the following 
.subjects; Chemistry and Life; Chemistry and National 
Prosperity; Science and the State; The Future of Science 
and What Bars the Way; The Evolution of Matter; The 
■Conception of the Chemical Element as Enlarged by the 
Study of Radioactive Change; Matter, Energy, Conscious¬ 
ness and Spirit; To the New Launch and the Ideals c»f a 
:Science School. It concludes with an appendix in which 
the method of administering the Carnegie Trust for the 
universities of Scotland is subjected to fearless and lively 
criticism, and a report of the controversy that followed it. 

The several essays are rather loosely put together, and 
there is a slight mee.sure of repetition in them; but this is 
no fault. Prof. Soddy is a believer in the mission of 
.-science; many of the addresses were made during the war, 
and he spoke from the very depths of his soul, with no effort 
to hide the emotion which prompted him to issue his call. 
He tells with marked eloquence the gifts that science has 
made to humanity, and then he a.sks what we have done 
with these gifts. “The strong,” he says, “have fed and 
grown fat upon a large and ever larger share of the manna 
(from science). Initial slight differences of strength an«l 
sagacity have become so emphasized by the virile stream 
that the more successful are becoming monstrously so, and 
the unsuccessful less able to secure a full meal than before 
the shower began.” This, it would seem, might be the 
beginning of radical political propaganda, but it is not. The 
burden of his complaint is not against political conditions; 
these do not seem to worry him. His complaint is that we 
do not know enough;* that our education is faulty. He 
blames our reactionary method of education. “Is there,” 
he a.sks, “a single practical branch of human thought or 
knowledge which has been left untouched; nay, more, which 
has not been altered to its very foundations by the progress 
of science?” And the reply is, “The education of those to 
whom, for the most part, is entrusted the happiness and 
the destiny of nations ceases where it should begin!” He 
ipsists that science must not only be taught, but understood, 
if we are to meet the great obligations of the future. 

“The wealth of a country,” he says, “is in its matter and 
energy—matter, the passive resister that in the raw state 
will not do anything you want it to do; and energy, both 
animate and inanimate, which is forever trying to do what 
you do not want it to do, and needs to be controlled. So 
man found the world, and so, largely till the beginning of 
the last century, he left it, moralizing and philosophizing 
•eternally -about himself and leaving a vast legacy of these 
elegant accumulations for the 'education’ of his children.” 
And he declares we must break the entail of dead languages. 

“Let UB glance at the change that has come over the 


world with regard to the relations of man to energy and 
matter. Instead of being between the two as between a 
steam hammer and an anvil, man has climbed to the con¬ 
trolling gear and has his hand upon the vslve. And the 
hands on this valve are the hands of the chemist and the 
physicist, and their executive officer, the engineer.” 

He recognizes the possibility of developihg power from 
breaking down atoms of the heavier elements and he even 
hopes that with the immen.se capacity foi*use and destruc¬ 
tion that will come with this achievement it may not be 
ICO soon at han<i. For we are not ready to wield such 
power. We are not yet good enough. 

The book is of special inUTcst to men of science, because 
it brings out their immense but den of responsibility. He 
says that the elevation of human ideals and the inspiration 
of character has not progressed to keep pace with the 
growth of physical power at hand. For power is every¬ 
thing. We live on it, developing it very much us a steam 
engine develops it from fuel. When we get our puwt>r in 
iinineasnrahle quantities we shall have such capacity to do 
harm that it may be we are better »)ff without it. It would 
he well also for the educator to rea<l the book. If he is a 
classicist it may worry him, hut he will Ik? unable to resist 
the demand to a.sk himself whether he is making his own 
work worth while. 

The chapters on radioactivity are beautifully written, and. 
coming from Prof. Sodily, are authoritative. 

Ei.lwoul) Hknorick. 

SITRVEYlN(i. Ry H' iVoranoi TIioihuh. fi.'lG pp. 18 
chapt’.»rs. London: Edward Arnold; New York: Long¬ 
mans, Green & To. 

The latest surveying science as practiced in England is 
amply presented. While this text is not in the same class 
Irom an engineering viewpoint us the leading standard 
American treatises, nevertheless it can be rend with profit 
hy our surveyors who have tise desire to import new ideas 
and incorporate them in their practice. 

Walij^ce Savage. 

Gbiicnt Maifcet Repcirts 

The Iron and Steel Market 

Pittsburgh, SeiJt. to, 1920, 

It has become obvious that the peak has been passed in 
iron and steel tlemand and in prices, but no early ces.sation 
is to he expected in furnace and mill activity, nor arc 
prices likely to decline in the near future. 

Apparently it required the passing of the midsummer 
period to show conclusively that the market lacked funda¬ 
mental strength. .July and August are always very dull 
months in the iron and steel markets, hence the dullness 
in the bimonthly period just ended attracted much less 
attention than it would have attracted at any other time 
in the year. If the season of year were the governing tn- 
fluence, the passing of time would have brought an increase 
in activity, hut the actual condition is one of stagnation. 

EFm:T OF Normal Rail Traffic Restoration 

A question that was a puzzling one a few weeks ago has 
now been answered, what would be the effect upon business, 
and upon steel demand in particular, of a restoration of rail 
traffic conditions to something like a normal basis, whether 
that would stimulate business by making it easier to do 
business, to produce and consume, or would put a damper 
on business by causiag consumers to depend more upon their 
stocks. It may be difficult to establish precisely the connec¬ 
tion between the improvement in rail traffic conditions and 
the present state of the iron and steel markets, if indeed 
there is any important connection, but at any rate two 
things have occurred, the rail situation has become almost 
normal and the iron and steel markets have become patently 
dull. 
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The condition is simply one of abstention from buying. 
Consumers are content with the material that is already 
due them on purchases and are indisposed to make, addi¬ 
tional commitments. Here and there some demand exists 
for early deliveries, but the total tonnage is not large and 
the material is wanted simply to "piece out.’* 

GancelIiAtions of Steel Oeders 

Much reference is made to cancellations that have oc¬ 
curred, or are likely to occur, of steel orders. The situation 
in this respect is much like what has obtained in the past 
after a great market movement. There are cancellations, 
but they involve no large tonnage in proportion to the total 
on mill order books. Each arises from some special condi¬ 
tion obtaining with the buyer, so that the cancellations that 
have occurred are by no means tsrpical or illustrative of a 
general condition. In the main the material that has been 
ordered is actually required to carry out engagements the 
buyer has made. 

No Decunino Tendency in Prices 

There is no general declining tendency in prices of either 
pig iron or steel products. Some developments might be 
cited as indicating declines, but they would not be a real 
criterion. There have been several different markets, first 
the Steel Corporation market, at the Industrial Board 
prices that became effective March 21, 1919, and then sev¬ 
eral different markets among the independents. Some inde¬ 
pendents sold to regular customers at prices that have 
changed scarcely at all since the advance culminated early 
in the year. Other independents sold at approximately all 
they could secure, but only to regular customers. Others 
still made no distinction between strangers and those who 
had been regular customers. In this last-named market 
some declines might be found, but that is of no consequence. 
The producers that have maintained more or less steady 
prices are adhering still to those prices and possibly they 
are a shade stiffer than they were. 

Except as to one matter, the whole steel market presents 
an appearance strikingly similar to conditions that have ob¬ 
tained at various times in the past when there had been 
an active buying movement with advancing prices. There 
is the same quiet market, the same maintenance of prices 
and the same willingness of buyers to accept deliveries on 
old contracts while they will not make additional commit¬ 
ments. The one exceptional feature is that the United 
States Steel Corporation, which makes about 44 per cent 
of all the steel, has no connection with the situation. It did 
not advance prices, and it is sold, in proportion to capacity, 
probably at least twice as far as are the independents. The 
corporation experiences few if any cancellations. 

Just as has been the case at similar junctures in the 
nast, the mills are indisposed to reduce their prices. Little 
if any business would be attracted, and the filling of the 
business now on books would be jeopardized more or less. 

Outlook Is for Full Operation to End of Year 

The only important question at this time is how long 
the momentum will carry the situation. The mills are 
operating as full as they can and have been shipping not 
only their current output but much of the material accu¬ 
mulated in the four months April to July, when it was im¬ 
possible, on account of rail traffic conditions, to ship all the 
output. The various experiences of the past have been 
that a stagnant market is not followed quickly by lessened 
production. The mills run on their orders and the momen¬ 
tum carries them for quite a while. At the moment the 
outlook is that there will be substantially full operation 
to the end of the year, and quite possibly through the 
winter. The prices of independents may not decline for 
months, and when they do decline they will probably de¬ 
cline rapidly. 

The Pig Iron Market 

It has required only a very short time to make it plain 
that the racent advance in pig iron in various districts 
was not justified from any conservative viewpoint. Pig 
iron, being made to sell, is not benefited by a paper price, 
and the $60 level to which pig iron was pushed in several 


districts is a price on paper but a price at which little iron 
has been sold or is likely to be sold. Pig iron was already 
too high in relation to steel products and in relation to 
pre-war prices. Apart from that, some developments may 
be mentioned. The production of merchant pig iron in¬ 
creased by about 7 per cent from July to August, and to a 
rate that has been exceeded for only a few weeks at any 
time in a year and a half, while there are some idle fur¬ 
naces ready to go into blast if they can secure coke, but 
they require the coke at a price much below that at which 
there would be left a good margin of profit on pig iron 
sold at $60. Another development is l^at two districts, 
Chicago and Birmingham, have not followed the advance. 
Chicago remaining at $46 and Birmingham at $42. That 
is not because the producers in those districts were unable 
to force their prices up, but because their judgment was 
that it was beat not to do so. Even with the stiff advance 
in freight rates Birmingham iron could get into Pittsburgh 
and beat valley iron by over $2 in the delivered price, 
whereas in the past few years Birmingham iron has rarely 
been able to get into Pittsburgh. 

Two other developments bearing upon the future of pig 
iron prices may be mentioned. The Steel Corporation has 
some pig iron production at Milwaukee that is sold as mer¬ 
chant iron, and the corporation has just set a price of $89, 
furnace, on its fourth quarter deliveries, these being con¬ 
fined, of course, to regular customers. The corporation also 
has some merchant production in the Birmingham district, 
on which its price has not gone above $38, Birmingham, 
and it is now announced that on Oct. 1 two more furnaces 
will be put into the merchant class, as their output will 
no longer be needed for the steel works. 

The Chemical and Allied Industrial Markets 

New York, Sept. 10, 19B0. 

'rwo weeks have gone by since the last market report in 
these pages, yet conditions have changed but little. Prices 
are no firmer; in some lines there has been a decline, while 
buying is practically at a standstill. 

Spot supplies are mostly of those items which have been 
less active than the others in the past, and holders arc con- 
.sequently still finding difficulty in disposing of this material 
even with the concessions being- granted. Caustic potash 
still remains firm around 28c. per lb., with very little ob¬ 
tainable for spot demand and producers pretty well sold 
up for some time to come. On the other hand, caustic soda 
and soda ash arc somewhat weaker. Although former 
prices of $6.60@$6 per cwt. for the former and $3.20@$3.60 
per cwt. for both grades of the latter still prevail, never¬ 
theless those who do not seem to agree with these prices 
are remaining auiet. Copperas and barium chloride, two 
recently Active items on the list, are now in better supply 
and quantities of the former can be obtained around $2 
per cwt., although $2.25 seems to be the more average 
price, while barium chloride has come to $130, compared 
with a former low level of $160 per ton. Arsenic continues 
rather dull, with very little business recorded, at 14@16c. 
per lb. for the white grade and 17@>19c. for the red. 
Bleaching powder maintains the firm tone which has been 
noticed for some time and is obtainable only in small lots at 
$7@7.60 per cwt., which is 60c. better than the last listing. 
The intention of the comment on the above items is to 
indicate that tendency of chemical prices at present is not 
upward. 

Coal-Tar Products 

All that has been said in the previous paragraph applies 
to this market aiid to avoid repetition it is sufficient to say 
that the condition is little more acute in this case. There 
is small room for doubt that the crudes would be more 
active if they were in better supply, as the demand for these 
continues brisk, but producers are handicapped under pres¬ 
ent labor conditions and are contracted for a considerable 
length of time in advance. The opposite is true of the inter¬ 
mediates. Supplies are greater than requirements at 
present and buyers, realizing this situation, are holding out 
for lower prices. Among the intermediates to come down 
during the period was dimethylaniline, which dropped to 
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g0(|)90c., compared with the former quotation of $1@$1.06 
per lb. Beta napkthol^ technical, was also affected by this 
inactivity and dropped off 5c. per lb., from 85@06c. to the 
present listing of 80@86c. per lb. In line with the others 
paramtranUvM is weaker, being available at $1.10@$1.15 per 
lb., with the possibility of still lower prices in large quan¬ 
tities, compared with the previous firm quotation of 91.109 
$1.20 per lb. 

Naval Stobes 

Turpeniine started on the decline aboiU a week back and 
has been dropping steadily since then, current quotations 
range around $1.49, against the previous quotation of 91*59 
per gal. The slackening of foreign demand is responsible 
for this condition, which it seems will prevail a while at 
least Savannah, which infiuences the local market, is 
quoted at 91*43 and is on the decline, being supported by the 
local buying, which in itself is not very heavy. 

Vegetable Oils 

This market is very much weaker than it was two weeks 
ago. No interest is being displayed by buyers even at 
ttie present low levels. Crushers are stocked up and are 
unable to dispose of their supplies. Noticeable declines 
occurred in ehinawood ail in barrels, f. o. b. Pacific coast, 
listed at 14S9I6c. per lb. lAnseed is also considerably 
weaker, being quoted at 91*22 per gal. as the general quota¬ 
tion, while it is rumored sales have gone as low as 91*10 per 
gal., for which level buyers seem to be waiting. 

The Baltimore Market 

Baltimore^ Afd., Sept, S, 1920. 

Purchasing of raw fertilizer materials on the local market 
for the past few weeks has been practically at a standstill. 
This has been due in part to the manufacturers’ inability to 
get cars for shipping the finished products, also the general 
weaker tone in the market for many raw materials. 

Now that the new freight rates have gone into effect, the 
local trade generally expects a greater supply of cars and 
a consequent speedier movement of mixed goods and raw 
materials. It is generally felt that the bearish condition is 
due to the tight money situation, rather than an excess 
supply or lack of demand. 

Since our last letter a fire occurred at the plant of the 
Standard Guano Co., Curtis Bay, this city, which resulted 
practically in the complete loss of the bone mill, tankage 
house and a large stock of raw materials; this loss has been 
estimated at 9250,000. Fortunately, the acid plant and ad¬ 
joining properties were uninjured. 

Acid Phosphate 

Acid phosphate continues to be strong in demand, with the 
market showing no weakness. Bulk acid phosphate, run of 
pile, is being nominally quoted at 920 per ton, basis 16 per 
cent A. P. A., f. o. b. Baltimore. Sales for spot parcels have 
been reported at somewhat higher figures. A number of 
recent inquiries for spot goods have failed to result in busi¬ 
ness because of the sellers’ inability to get cars for ship¬ 
ment. The labor situation at the mines does not seem to 
have been appreciably improved, and as a consequence the 
raw rock shortage continues and a generally firm price for 
acid phosphate for spring is expected. 


grades of foreign salts are being offered for spot and nearby 
deliveries. Nominal quotations for August, September, 
October, arrival Atlantic ports, are as follows: Muriate 
potash, 92.35 per unit; manure salts and kainit, 91*95(g>92.06 
per unit K,0; for November forward sellers are generally 
asking a premium of 10 to 15c. per unit. Pomestic potash 
is being quoted nominally at 92.25 per unit f. o. b. mines 
for delivery November forward. ^ 

Sulphate of Ammonia 

A number of resale parcels of sulphate of ammonia from 
Japan are still in evidence. The last offerings noted were 
at 96.55 per cwt., bulk, basis Baltimore rate of freight 

Fish Scrap 

Menhaden fishing on the Chesapeake Bay during the past 
few weeks has b^n generally poor. The fish have beqp 
running uniformly low in oil, and as a consequence the 
fish factories are greatly disappointed in the results ob¬ 
tained so far this season. The production of scrap has 
been sold ahead at a uniform price of 97.60 and 10c. f. o. b. 
factories. 

Due to the shortage in production and the steady demand 
for scrap, no weakening in this market is expect^ for the 
immediate present. 

The Chicaiso Market 

Chicago, Sept, 8, 1920, 

In practically all lines the local chemical market is ap¬ 
parently in the doldrums. Instead of being surprised and 
disappointed at this condition, all parties concerned are 
sufficient students of economy to realize that it is inevitable 
and arc complacent in the knowledge that they have so 
disposed their resources as to be able to get through this 
stagnant period with no real financial difficulty. 

Sharp observers early in the spring saw that in the fiood 
of orders being booked in all manufacturing lines a great 
many duplications and inflations were creeping into the 
swollen back order files, and that cancellations and a scaling 
down of orders must necessarily occur. The present slack¬ 
ness of trade is felt to be the natural reaction from the 
super-prosperity of the spring season, and as the chemical 
industry furnishes the basic raw materials in many line*s, 
this slackness is naturally most keenly evident in the chemi¬ 
cal trade. 

One good feature of the current depression is the elimina¬ 
tion of the numerous “vest pocket manipulators,” dealers in 
chemicals whose stock in trade consisted of a list of obtaina¬ 
ble supplies, whose participation in the trade tended only to 
increase the difficulties of legitimate buyers and sellers, to 
the profit of the speculators alone. 

All consumers are today marking time—^buying only 
sufficient materials to keep production up to the necessary 
mark, and in many lines that mark has l^en placed consid¬ 
erably lower than it was a few weeks ago. The price re¬ 
cessions on many lines are sharp, but quotations are still 
above what is felt to be the real intrinsic value of the 
commodities concerned, so that lower levels may be expected 
before business again strikes a normal stride. • 

Heavy Chemicals 


Nitrate of Soda Trading is negligible. Those items which are firmly held 

The nitrate of soda market for nearby deliveries con- in first hands remain steady in price, but those of which 

tinues to work lower. Spot parcels. Southern porta, are nny great supply is in the hands of re-scllers are uncertain, 

being offered at $3.66, and in some cases sellers are solicit- With the exception of bleaching powder, the alkalis are 

ing bids. Spot parcels may be had locally around 93.76, showing little activity and are not strongly held. Bleaching 

and it is believed that delivery up to Jan. 1 could be had powder, being very scarce and in need by the users, is worth 

around the same figure. Importers are quoting nominal whatever the customer can be compelled tf) pay. Small 

for forward deliveries at 93.80 Atlantic ports. Reselling lots are being sold at prices ranging from 7@8c. per lb 

of nitrate by Japan has been eff^'eted on rather a large Catatiw soda, under slack demand and improved supply, is 

scale; purchases made by local manufacturers were on a offered at 5c. per lb. on spot, and it is probable some shading 

basis of ex vessel Pacific port; the prices paid, however, being indulged in. Soda ash and sal soda arc in a similar 
figured closely in line with the quotations given here. position, current quotations being slightly lower at 6c. and 

PrypAQif P®’'’ respectively, for sales from stock. No great 

roTASH activity can be expected in this class of material until 

The demand for potash on the local market is quite lim- makers announce contract prices for next spring, 
ited at this time, and a number of resale lots of various But few items of interest are noted in the remainder of 
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the heavy chemical line. Salt cake is not available in 
cient quantity to supply all demands, thoUf?h contracts are 
heini' filled. Trades in spot floods are running up to $60 
a ton in car lots. Arsenic, as indicated in the last report, 
is ofT a cent to 14c. per lb. on the white and 18@18ic. per lb. 
on the red. Copper sulphate (blue vitriol) is firm at 9c. 
in cars and copper carbonate is still quoted at 27c. by both 
first and second h 4 Mids with but few transactions noted. 

Alcohols of all grades arc unchanged in price while 
forttutldehydc, under influence of a strong Kastern market, 
is quoted at 55c., with no great amount of sales. Holders 
and users of glycerine seem to differ in their opinion as to 
its worth, with a poor market at 28c. for c.p. grade us the 
result. 

Coai^Tar Products 

• Retreachrneiits in the textile industry are having their 
effect in keeping interest in color products at a low ebb. 
With the exception of anilinr oil and aniline salt, no fluctua¬ 
tions of moment have been noted. The.se two items, in a 
\cry weak market, registered further declines and are 
easily obtainable at 2r)@2(}c. for the oil and 35Kd)3Gc. for 
the salts. Improved demand for oil has brought quotations 
up to 28e., but the .salt continues as low as or even lower 
than before. Predictions <if higher prices are heard, hut 
it is difficult to find any facts to substantiate them. Prices 
on coal-tar crudes and acids are level, but with little trading 
being indulged in. 


VEGETABI.K OILS 

Trade in all items of the list is very dull. Soap makers, 
paint makers and consumers of edible oils alike express 
themselves as .satisfied to produce only sufficient finished 
product to fill actual orders and in many instances have 
sufficient raw material on hand to supply their needs for 
some time to come. In the face of a falling market no one 
•can find justification for keeping up a heavy reserve stock, 
hence actual trading is at an exceedingly low level. Cotton- 
setd oil last week reached a sufficiently low level to invite 
some investment. Prices are therefore fairly firm at 
1011@ll.Ic. per lb. on prime summer yellow and 15i@ir>3c. 
per lb. on refined, deodorized. Red oil, under pressure of a 
lack of buyers, is given a nominal quotation of 13^13U‘. 
with but few sales recorde«l, and corn oil excites no inter¬ 
est at the current quotation of 9c. Some buying by con¬ 
sumers is noted in coconut oil at per lb. in sell¬ 

ers tanks, f. o. b. coast, and at lG@)i6ic. f. o. b. Chicago 
lor^ Manila grade. The refined grade is Ic. higher. But 
iittic interest is displayed in soya bean oil, current trans¬ 
actions being reported at the unchanged price of 9ic. per 
lb. f. o. h. coast. 

Linseed oil remains of uncerbiin value, the effect of low 
quotations on futures being very keenly felt. Holders of 
spot stocks decline to do business at less than $1.40 per gal., 
so that few actual transactions are being made. 

Offers of linseed oil for future delivery at low prices have 
affected spots to such an extent that current quotation in 
tank cars, f. o. b. Chicago, is $1.1,5 per gallon. In barrels 
th% price is 7c. higher. As futures are offered at still 
lower figure.s, the low prices have failed to induce heavy 
buying. 


Naval Storks 

Gradually falling prices, accompanied by a practice of 
hand-to-mouth buying by principal consumers, has made 
the local market in fnrpcntinc and rosin weak. Turpentine, 
under a plentiful supply, is off to $l.48@$1.55 for barrels 
in car load lota, f. o. b. Chicago. In quantities of from one 
to twenty barrels, quotation is 7c. higher. The prevailing 
weakness has also affected rosins, which three weeks ago 
were quoted at $16 per barrel in 1. c. 1. quantities on all 
grades. Today $14@$14.25 is quoted , on WW grade with 
darker grades from 25c. to 35c. cheaper. Owing to insistent 
demand, market on pine oil remains firm at $1.90 per gal. 
This is one item of the line that needs no stimulation of 
foreign buying to maintain strength, as the best efforts of 
the producers are inadequate to supply the needs of our own 
..•country. 


General Chemicals 

CURRENT WHOLESALE PRICES IN NEW YORK MARKET 


Aoetio anhydride. lb. 

Acetone.lb. 

Acid, acetic, 28 per cent.ewt. 

Acptir, S6 per cent.ewt. 

Aertir, glacial, 99^ per cent, •tarboy-.. ewt. 

Rorir, rryntals.lb. 

Boric, powdrr.lb. 

Citric.lb. 

Hydrfx'hlfiric fnominid) .ewt. 

Hyilrnfliinrif, S2 per eeiit.'..... 

Lartii', 44 |mt itiiI trch. 

Ijnctir, 22 iirr trch. 

Molyb.lir. r. |». 

Miirifitic. 20di*K> (hoo hydronhlorio). 

.Vitiif, 40 . 


Carlota 

90'. 15'-$ 6 . 26 ' 

3.50 - 3.75 

6.50 - 7.50 
14.00 -16.00 

.151- .16 
.I5(- .161 

.78 - .80 
2.2$ - 3.00 


LeMCarlots 

|0;«;W;g 

4.00 - 
8.50 - 
16.25 - 

.82 - 
3.10 - 


4 50 
9.50 


(Ixiilir, I'l . 

l*hrMphorio, <^)rtho, 50 por cent solution 
Picric . 

l•‘hllllliIlll•(l. 

Siilplini |r, 60 lieu , lank cnrc. 

.''i:l|iJiiiiii, 60 lii^ , (IriiniB. ton 

Siilpliiiiii, 66 , tank oars.ton 

.SiiJijIiiiiii*, 66 ili'u . driimB. ton 

.••{ill|iliiilii', 66 ili'K , fsiirbojTH. ton 

.Siilphiirir, liiiiiiiiK, 20 per rpnt (oleum) tank 

cais 1(111 

.Siilpliiiiic, FiiiiiifitK, 20 per rent (oleum) 

rlniiiis (on 

.^iilpliiiiir, riiiiiiiii.', 20 per cent (oleum) 

I'arbo.vH.. ton 


lb. 

. 13} 

.14 

.14}- 

.ib. 

10 ' 

.11} 

.12 - 

.lb. 

.041- 

.05} 

.06 - 

.lb. 

4.00 - 

4.50 

4.50 - 

lb. 

■■;o 6 - 

.07 

■.07}- 

lb. 

.07}- 

.08 

.08}- 

.lb. 

.53 - 

.54 

.55 - 

.Ib. 

.18 - 

.23 

.24 - 

lb. 

.28 - 

.35 

.40 - 

lb. 

2 .30 - 

2.55 

2.60 - 

ton 

12.00 - 

16.00 



.19 

.20 

.84 

4 00 
.151 
.16 
.07 

5 00 

.081 

5? 

Jo 

2.65 


16.00 -17.00 
26.00 -28.00 


27.00 -30.00 
28.00 -30 00 


18.00 - 20.00 


37.00 

38.00 


riiiiiiic. i'. s. p. 

Ih. 

1.45 - 

1 50 

1.55 - 

'rminic (tech). 

. lb. 

.60 - 

70 

.80 - 

Tart nrir, crystals . 

. Ih. 

- 


.74 - 

Tungstic, per ll» t»f WO. 

lb. 

— 


1.20 - 

.\lci,ho1, Kth'vl iiioiiiiiial). 

^IciiIimI, Methyl Inci* iiiclhaiiol) 

aal. 

5.50 ' 

5.75 

6.00 - 




Alciihiil, lll•nntlllell, IH8 proof (nominal) 

Kul. 



1.10 - 

.-Xli'iihMl, ih iiiiliired, 190 proof (noininal). 

Kal. 

- 


1.05 - 

.\liiiii. aiiiiiiiiiiiii lump. 

Ih 

.05 - 

.051 

.05}- 

.Miiiii, (loliisJi lump . 

lb. 

.081- 

. 00 ! 

.09 - 

.Xliiiii, chronic lump. ... 

Ih. . 


.17 

.18 - 

Viiimiiiiiiii sulphiilc, coiuincrcial 

. Ib. 

.042- 


Aliimiiiuiii Hulpluile, ii'iiii free 

. Ib. 

.06 - 


- 

.\<pia iimnioniu, 26 dcir, (Iiiiiuh (730 Ib) 

Ib. 

091- 

ilOl 

! .11 “ 

.Ammoiiiu, iinhydriMis, cvliinh-iN (10()> 130 Ib)lb. 

.33 - 

.351 

1 .36 - 

AMiinniiiiiiii eiirbiiiiiitc, piiwdcr Ib. 

Auiinoiiiuiii eliloride, griiiiultir (white snlain- 

. 16 - 

.16} 

.17 


42.00 

42.00 


1.65 

.90 

.77 

1.40 

7.00 


15 

10 

06 

U9| 

19 


.155- .161 

.13- 131 

.09- .10 

.07- 07| 


14 • 
.17 • 


.16 

.18 


... Ib. 

.21 - 

.23 

.24 

. Ib. 

. 10 - 

.12 

.12} 

. lb. 

.044- 

.05 

.05} 

irite).. 




... lb. 

■■■.70 - 

!90 

‘r.oo^ 

.. ewt 

3 50 - 

3 55 


. ...Ib. 

04} 

04} 

“'041 

... ton 

33.00 -; 

14.00 

35.00 

... lb. 

.02 - 

.02} 

.03 

r).cwt. 

7 00 - 

7.50 

8.00 


lb. 

.lb. 

lb. 

lb. 

lb. 


.14 - 


iiiriiiiae) fiinminal) ... ... Il>. 

AiMiniiiiiiini elilmide, granular (sriiy Htilnrn- 

iiifiiiiae) 11,. 

AtiiiiHiiiiiiiM nil rate. Ib. 

\iiiiiMiiiiiiiii Milpliiite. Ih. 

.Viiivhieetnle.gnl. 

\liiylueetiili? teeh . . gal. 

\rNi'iiji', iiMili', luiiipa (vvliitr araenie) . ... Ib. 

.\iReiiie, sulpliide, |Miw«iercd (red ameiiie),. lb. 

Miiiiiiiii eliliiride. ton 130 00-150 00 

Kuriiiiii iliuxide <peroxide). 

liaiiniii niirate.. 

Miiiiiiiii tuilplinie (pree'ip ) iblune fixe) , 

HleaeliiiifC iiowrler (nee ealeitiiii li.ypoehlorite).. 
vitriol (nee eonper niilphate) 

Horax (see Bcxliiini borate) . 

lirinintone (see sulphur, roll). 

Itroiiiiiie . 

Ciileiiint iieetuN’.ewt 

('ali'iiiiii eiirbide.Ib. 

''nli'iiifii I'lil'iride, fused, lump.ton 

(’ali'iiiiii eliloride, Kraniilated .. lb. 

('idriiiin livpoeliliiritetbleaeliiiiK |K>wder).rwt. 

('ali'iiiiii pel oxide lb. 

C’ali'iiiiii plioiaibaie, inoiiobanie... 

C'aleiuni mitpniile, pure .. 

f'arbon bfniilpliide^ . .. 

('ai'boii l••tln'■lllMMlll•, driiiiiB. 

('arbniivl eliloride l|ilionKeiie). 

CaiiHtie potiinli (nee potiiHHiiini hydroxide) 

Cnuntie nodn (nee wMliuiii hydroxide). 

('’hloriiii*. gnn, li(piid-eylindenp( 100 ib )... 

Chloroform.. 

('obitil oxide.lb. 

(\i|i|M‘r:in (nee mm HillpliaifO. 

C'opINT earboiiiito, green preidpitate.lb. 

Copper eyriiiiile.lb. 

('upper Miilphiite, er.vstHlB.lb. 

t 'ream of tartiii (nee potuHaiuni bitaririite).... 

l‘'.Tmoin nsilt (nee iimgiu'Miiini siiliihiite). 

KthvI Acetat.e Coin. gal. 

Kthy Aeetato puro (aortic other 98*'; to I00%.> 

^'orlllull|ehydl^ 40 tN>r rent (nominal) .... lb- 

Fiinel oil, ref RSl. 

Fiinel ml, crude (nominal).gal. 

Claiibcr'a hiiIi (hcc midium sulphate). 

(dvccriiio. I* drums extra.lb. 

Iodine. ri'Siibliiiicd.lb. 

Iron oxide, rod.lb. 

Iron sulphate (copperas).owt. 

Lead acetate, normal.lb. 

I^ead amenate (paste).lb. 

I.ead nitrate, cryatals.lb. 

Tiitliargi*.'..lb. 

Lithium carbonate.Ib. 

Magncaium carbonate, technical. lb. 

Magneaiuiii sulphate, r. 8. P. 100lb. 

Magn<>riiifn sulphate, eoniniereial.1001b. 

Methanol, 95% gal. 

Me*hann1, pure .gal. 

Nickel salt, double. Ib. 

vickrl suit, ninide. lb. 

Phoairctie (set* carbonyl chloride. 

Phoanhorua, nvi .Ib. 

Phosnhonia. v»11uw .lb. 

Potasaiiim hiekrornate.lb. 


.17 - 

■W: 
.081- 
5.00 - 
4.75 - 
.164- 
.19 - 


..lb. 

..lb. 


.09 - 
.40 ^ 


.27 - 
■.08-■ 


I.IO - 
■ ■.48 ’■ 

V.M-■ 
2d6’-'2 

■ ■■.io’’ 


. 121 - 
3.50 - 3 


SO- .55 

■35 -**;36' 


1.50 - 
.75 
.25 
.10 - 
.16 - 


.12 

.37 

.18 

.18 

;!? 


5.25 

.17 

.23 

.25 

.13} 

.06 


1.05 

.05} 
45.00 
• 03} 
8.50 
1.70 
.60 
30 
.11 
.17 


09} 

43 


. 10 - . 10 } 
.44 - .47 

2.00- 2.05 

■■■.29 - ■ 

.65 - .70 
.09 - .09} 


1.40 

1.75 


5.25- 6.00 


12 

is 

13} 

90 


. 261- 

4.40 - 
.03 - 

2.35 - 
.13}- 
.13 - 
.90 - 
.15}- 

1.50 

4:00 - 

3.25 - 

3.50 - 
.14 - 

.;li; 

39 - 


.28} 
4 45 

.20 

2.75 

.16 

.17 

1.00 

.16 


.16 

4.50 

3.60 

3.30 

3.55 

.16 

iJo 

IS 

.40 
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649 


IC' 

lb. 


Olive oil, eomiMNiftl. 

Palm, bfi^red. 

Palm, Niaer....... lb. 

Peanut oil, orude, tank oan (f.o.b. mill). lb. 

Peanut oil, refined, in bble. lb. 

Rapeeecd 'oll, refined in bbla. gal. 

Rapeaecd oil, blown, in bble. 

fi^a bean tA (Manehurian). in bte. N. Y. 

Soya bean oil.tank cars, f.o.b., Paeifir coast_ 


IC 

lb. 

FISH 

Winter pressed Menhaden.'. gal. 

Yo^w nlearhed Menhaden. gal. 

White bleached Menhaden. gal. 

Blown Menhaden. gal. 

e 

Miscellaneous Materials 

All f. O. b> New York rnless Otherwise Stated 

Baryicn, ground, white, f.o.b. Kings Crock. S. C. not ton 
Baryb'c, ground, olT color, f.o.b. Kings ('rook net ton 

Bury tor*, oriido, 88* 9r/p ba., Kings Crook not ton 

BarytOM. ground, whit.o, f.o.b. Cartcnvillo, Ga.. not ton 
Hnrytes, ground, olT-t>olor, f.o.b. Cortcmvillo. . . not ton 
Barytes, orude. 88^’'p('f ba.. Cart on ville. . . not tun 
Harytos, fioatiHl. f.o.li. St. l.ouiH 


3.00 

10, 

ill 

1.40 

I.eO 

.14 

.091 


3 10 


10.90 

0.9S 

1.00 

1.00 


122 00 
18 00 
B 00 
23 00 
16 00 
12.00 


.12 

.121 

.18 

1.50 

1.70 

;lt‘ 


$l.0S 
1.05 
1 25 
1.20 


|2S 00 
- 20.00 
- 10.00 

- 25 00 

- 19 00 


Blanc fisc, pnlp . 

f'aiMMn. 

< 'halk, dniiiostio. oxtm light. 
C'hnik, doiiiOHtii', light 
('hulk, donioHtic, |ii>h\ y 


cli iik, KngiiKh, ligiii .. 
t'hsilk, MiigliHh, di-nsi*. 


('h<na clay (Kaolin^ f.o ii (ifMirgin 

t'hina cluv (Kaolin) ixiwdoml. f.o h Georgia 
China clay • Kaolin) crude f.o h. Virginiii fiointh 
Chinn clay (KikiMii) groui d, f.o.b. Virgiinn iioiiitx. 
Chjiiu I'lay (Kaolin), in |ioiiid, liiinp . . . 
(‘Iiinn cliiv (Kiiiiliii), ifii|Niitril, poadm-d 
FoKIspiir, crude, f.t».b. Maryland and North 

Cnrolinu poiiita. 

I oldspiir, crude, f.o.'* Maine 

l•■o!lNpJl^, groiiiid. f.o.h Slaino . . ... 

I’VIdspar. groiiml, f o i North r'arolina .... 

I*'cl(|spai. ground. f o !». N Y .Stulc . 

I cldHpar, gnnirii' f o h PHltiniorc. 

I-'ullor's l•aptll, granular, f o.h. Hn.,. 

Kullor’a earth, powderiHl. fob Kin , 
l'.illi'l''a I* irth, iiiiiiorled. imudetcd . . 
Graphite (dii.*t polif.*! grade 30*',) )>hiniid. .\ln 
(iniphite (dti'.l fneiiig gnnle 30^^ i )..'h1niid. .\hi 
‘ .rnphito, iTiieihli., 80', carbon .Ashland, Alu 
Graphite, enicible, 90', oarboii A^hlaIld, .Mn 
Gniiilnto, eriieilile, 83', earbon . 

(irupliilo, enieible, fiH*, t-arlmn . 

(iraphito. crucible. 90', carbon . .. 

Pumice atone, iiiiporlfHl, hiiiip 
Puniiro stone, dnnic.stic, lump 
Puniico .stone, ground 

Quartr (acid tower) fiat to liond, f ob Bnltimore 
Oiiurtz (arid tower) li(« 2 in., f.o b Baltiinnn* . 
(jiiartz (acid tower) rice, f.o.b Baltiinorc 

Quartz, lump, f.o.b. North Cnrolinn . 

Shelliic, oningofine . . 

.<hr<IIno, orange auitorfiiio. ... 

Shellac, A.C.garnel . 

Shellac, 'r. N . 

Soapatono. . . 

'I’alc, paper making gniden, f.o.b. Vermont. 

Tale, roofing grndoa, f o.b A'eriiioni 

Tnlo, rubber gradcN, f.o.b. \v mont . . .. 


Talc, iiiiiMirtod 

Tnl\ California Talcum Powder grade 


luS tun 

26 30 

- 28 00 

net tun 

II 00 

II 25 

lb. 

.051 

— .06 

net ton 

60 00 

PO OOJ 

lb 

15 

— . 18 

lb. 

.05 

- .06 

lb. 

.041 

051 

lb. 

.04 

- .05 

lb 

.03 

.07 

lb 

.05 

.06 

lb. 

.041 

.05 

net tun 

9 00 

r2 00 

lift tun 

12 00 

15 00 

iii't tun 

IB 00 

22 00 

net ton 

8 00 

- 1 2 (1(1 

I'ft tun 

15 00 

40 00 

nrt tun 

25 (10 

33 on 

net ton 

30 no 

- 61) on 

grush inn 

7 50 

- 8 00 

net toll 

7 50 

10 (10 

net toll 

21 00 

23 no 

net toil 

17 00 

20 00 

net Ion 

17 00 

— 20 00 

lift tun 

30 00 


net tun 

25 00 

— 

net ton 

16 00 

— 

net ton 

35.00 

— 41) nt; 

III. 


— 01 

lb 


02 

lb. 


— 05 

lb. 


10 

Ib 


08 

lb 


091 

lb. 


101 

Ib. 

.04 

50 

Ih 

06 


Ih 

.04 

07 

net tun 


in 00 

net ton 


14 00 

net ton 


17 00 

net ton 

5 00 

- 7 30 

Ib. 

1 35 

- 1 4(1 

Ib. 

1 40 

- 1 45 

Ih 

1 10 

- 1 15 

Ib. 

1 13 

- I 20 

ton 

15 on 

25 on 

ton 

10 00 

20 no 

ton 

9 00 

15 00 

tun 

10 00 

15 00 

ton 

20 00 

- 25 00 

tun 

60 00 

- 70 00 

ton 

20 00 

- 35 00 


net ton 

100- 

no 

in*i ton 

mo¬ 

105 

1,000 

ss- 

60 

1,000 

45- 


1,000 

75- 


1,000 

50 

55 

net tun 

100 

no 


Kegiilnr extras 

net ton 

90- 

too 

1,000 

55- 


1,000 

56- 

61 

1,000 

65- 



Refractories 

Chroino brick, f.o.b. ChcBtor, Pn , eurlola 
Chioino brick, 9-iii. airs, and aizes, f o b Haltimore 
Fire clay brick, fat tpiality, 9-iii. HhnpcH, f o Poniiayl- 
vania, (lliio and Kentucky works 
Fire clay brick, 1st uiiality. f o b. Si I.ouia 
Fire clay brii*k, Ist quality, f.o.b. New .leraei 
Fire clay brick, 2d (lunlity, 9-in Hliupes f f».b. Poiiiihvl- 
vaiiiu, (>hio and Kentucky w'orks 
Magnoaite brick, 9 in. straights, f.o b. HiiKiinore . 
Magnesite brick, 9-in. Hises and shapes larger limn 9-iii. 

M^iienite brick, f.o.b. (’heater. 

Silica brick, 9-in. and 9-iii. sises, (’hiengo di-otriet 

Silica briek, f.o.b. Birmingham. 

Siliea briek, To.b. Mt. Ciuon. Pa. ... 


Ferro-Alloys 

All f.o.b. Work* 

Ferro-earbfm-titanium, 15* 18%, f.o.b. Niagara 

FaUe. N. Y. net ton $200.00 —1250. OlTD 

Fhrri^chrorne, pi>r lb. of*Cr. contained, 6-0% 

carbon, carlota.*.. 1b. .18 — .19 

Ferro-olironie, per lb. of Cr. contained, 4-6% 

carbon, earlota. lb. .20'- 21 

Ferro-mangiinese, 76-80% Mn, domestic.gruMton 195.00 — 200 00 

Ferro-manganeoe, 76-80% Mn, l‘nglish.grow Ion 170.00 — 175 00 

Splegelcisi'n, 18-22% Mn.grow ton 75.00 -- 

FVrn^niolybdenuiii, ^60% Mo, per lb. of Mo.. lb. 2.25 — 2.75 

Ferro-eilieon. 10-15%.groaeton 60.00 — 65.00 

Ferro-ailieon, 50%.grooaton 80.00 — 90.00 

Ferro-filieoti. 75%....groMtou 150.00 — 160.00 

Fhrro-tungaten. 7n-80%, perlb. of contained W... 1b. 1.10 — 1.15 

FkmM U uniuni. 35-S0%of Uijpcrib. of U content lb. 7.00 — _ 

“ -* n. 30-40%perftTofeonUinedV.... lb. 6.50— 7.75 


Ores and Semeflnished Products 

All f.o.b. Mima, tlnleea Otherwine StatiHl- 

Baiivtc, 52% .\l oiuitent, less than 2% FciOa up 
to 201% aiuca, not more than 114% moiaturc 
Chrome ore. Calif, concentratee. SV/o min. 

CnO# . .a . ... 

Chrome ore. 40%, min., CrsO. f.o.b. Atlantle 


gross tun 

110 00 

III 00 

unit 

(0 

65 

unit 

77 - 

8* 

net tun 

20 CO - 


net tim 

18 00 

20 00 

net ton 

24 00 


net tun 

1 

17 5) - 


1 

net toil 

25.00 -- 

27 '•() 

Ih. 

0 1- 

85 02 

unit 

65 - 

75 

grnss tOB 

75.00 -- 

90 OO 

111 . 

75 - 

85 

unit 

42 10 - 


unit 

12 - 


unit 

.16*- 


unit 

12 - 

U 

unit 

12 — 

. 14 

111. 

.15 -- 


unit 

7.00 


unit 

6.00 

7 00 

Ib. 

2 75 

1 on 

Ib 

2.75 

3 no 

Ih. 

12.00 

14 on 

Ih. 

1.25 — 


Ib. 

.10 



*Coke, foundry, f.o.b. ovens. 

•Coke, furnace, f.o.b. ovena. 

•poke, petroleum, refinery, Atlantic Seaboard. 
Fluor sp.<ir, himp. f o.h.Tonuoo, New Mexico. 
Fluor apar, stantlaril, duiiii*Htie washed gravel 
Koiitiieky and IIlinoiH inines 

Ilmenito, S2 p Til »ijji«*r »h. ore .... . 

MangsimiHi Gre, 50% Mn, r i.f .Atlaetu* Heoport 

Maiiganeao ore. ehninieal tMnO,). 

Molyblniiite, OS'?; .MoS^^, |>er lb of MtiS., N Y. 

Monazite, per unit <if 'lliOi. 

P.vrite4, Sp-iiiish. fines ,o.i.f , .Atlantic nch port . 
Py<'ib*H. Spanish, furnace sise, e.i.f., Atinnti*' 

■ioaport . ... 

Pyritus, Spanish, run of mines, ei..f., Atlantic 

seaport. . 

Pyrites, doinestir, fines . 

Iliitile, 9S%Ti()9p«r lb. ore. 

Titii'.;sti>n, .^dii'iTilr, WO, and over, per iiiiil 

of WO,. . 

Tiingsten. Wolfriiiiiite, 60% WO, and over, pi r 
unitof WO„N. V.C 
I'raiiiiiin Ore i('nriiotite) perlb ef I’z*'* 
(Iraiiiiim iixide, W’; perlb. contained I a o, 
Vuii.-Liliiiiii pentiixide. 99*'; . 

Vanadium < )»•, per lb. of \ t < 'a l■••llt!lillell 
Zii 1*011, w;ih)iid, iron 
Nominal 


Non-Ferroiis Metals 

I'w A iii , ).iirkets 

rents per I 1 

('upper, elei'lrolvti'* . 18 *’2 

Milliilliiliii. 9H lo 99 per eenf . 34 90 

Niitimoiiy, wlioli'sale iiiiH, ( ... :iiiil .l:ipane*4e . 7 00 

Nickel, onliiinry ilngiii I . 43 00 

Nickel, electrolytic . 4SU0 

'I'in, Straits, spot . 48 ■»0 

bead. New York, spot .. H 90 

bead, K. St. boiiis, spot . 8 50(O‘9 Oil 

Zine, spot, New A ork . 8 50 

Ziiie, spot, K St I oiiiH . 7 70UI 8 03 

GTIIKII MKTALS 

Silver It oiiiineiei:)l I . ..os. 10 991 

radniiuiu . lb. 1 40(o. I SO 

Bismuth (5001b. lots) .lli. 2 70 

(Tobalt . .lb. 3 00 

Magnctuiiiii (f o b. Niiigara Falls).lb. I 75 

Platimiiii. . oi. 115 00((i«l20 00 

Iriiliiini .oz. 350 00 

Palladium . oi 100 OOm NO 00 

Mercury . . .75 lb. 83 00 


KINISIIF!) MF.TAb PBorirf’TS 


(Copper slieetH, hot rolSeil . 

('opper bottoms . . 

('opper RsIs. 

High brass wire and sheeta 
High brass rwls . . 

Ijuw brass w ire and sheets . 

bow brass rods . 

Brazed brasa tubing . 

Brazed bronze lulling 
Seanilew copper tubing 
fleanilesB high brasa tiiKing 


sntAP MKTAbS 


Aliiiuinum, cast scrap . 

Aluminum,‘aheet acrap ... 
Copper, heavy inachmery com|) 
Copper, heavy and wire 
Copper, light and bottoms 
Copper, heavy cut and eriK'ible 

Brass, heavy. 

Brass. light . 

No. I clean brasa turnings . 

No. I eoinp turnings. 

Ijcad, ti«a . 

T.jead. heavy. 

Zinc, scrap. 


WandiouM* Price 
C'eiits iierf.b 

33 50 
38 00 

. 38 00ro>40 00' 

30 25 

27 00 

28 30 

29 0(1 
38 25 
41 75 

34 00 
33 on 


< 'elite |ier Lb. • 
Buying Price 
20 UOni 20.50 
20 00«i 20 50 
13 50(rid3.75 
14 00 
12.50 
15.00 
9 50 

7 (0 

8 30 
12 S0(u I i 30 

3 00 
7 (M) 

5 ^(^ 


Structural Material 

The following base prices per 100 lb aie Im f.iriieturiil - liupes 3 in. by i in and' 
larger, and plates 1 in. and heavier, fnim jobbers’ wiire)iuiiM*H in the eilies iiamml' 


Btnirtural ahapea... 

.Soft steel bars. 

S<ift steel bar shapM 
•Soft steel hands ... 
Plat.a, I to I in. thiek 



^ew York 
()iie 

One 

— ('lev 

flltnd —' 
()iie 

^ rin 

rago— 

Gill- 

Curront Month 
Ago 

Year 

Ago 

Current 

A'ear 

Ago 

('urreiit 

Vfiir 

Ago 

$4 58 

$3 97 

$3.47 

$5 00 

13 37 

$3 97 

$3 47 

4.73 

4.12 

3.37 

4 50 

3 27 

3 87 

3 37 

4.73 

4.12 

3.37 


3 27 

3.87 

3 37 

6.43 

5.32 

4 07 

6 25 

3 57 

4;i7 

3 67 

4 78 

. 4.17 

3.67 

4 50 
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CHEMICAL AND METALLCBGIGAL ENCUNKEBINO 


CarloU 


LeM Carlota 


l*r>tii-<Hiiini brcitiiidi*, granular. 

iMirlxiiiutf, U. 8. 1*. 

l*iitaN.Hiuin onrliiiiiiilis rriicir. 

Pfitu>Hiuiii i')ili>rutr,‘rryiiab. 

PotntfMiuifi hyilruxido (cauatic potas 
I'otaHHiurii iodidr . 

Potnasium nitrate.... 

Pntnmium porniangaDoie. 

Potassium prussiate, red. 

PutaaRium pruHniiitf', yellow. 

Potassium sulphate (p<Ji.vdsred)_ 

liochelle salts (see sodiuni^ putas. tartrate).... . 

;iialBmmoniao (see ammonium chloride). 

Sal soda (see sodium carbonate). 

Salt calcs. ton 

Silver cyanide (nominal).os. ... 

Silver nitrate (nominal).os. ... 

.Soda ash,light. 100lb. 

Soda ash, dense. 100 lb. . 

.Sodiuiii aectatc. 1b. 

Sodiuni bicarbonate.100 lb. 2 

Sodiiiiii bichruiiiute.lb. 

Sodiuni bisulphatc (nitre cake).ton 7 

Socliiiiii bisulphite Powered, U .8.1*.lb. 

Sodiuni borate (borax). Ib. 

Sodium onrhoiinte (sat soda).100 lb. 2 

Soiliuin chlorate.Ib. 

•SfKliuin cyanide, 96-98 per rent.Ib. 

Sodium fluoride.Ib. 

SiKliiim hydroxide (caustic sexia).100 lb. S 

Sodium hypcMiilphlte. lb. 

•Sodium luolybdute. Ib 2 

•Sodium nitrate.100 ll>. 3 

Sexlium nitrite.Ib. 

Sofliuni peroxide, pow<lercd.lb. 

•Sofiiiini plumphate, dibasic. lb 

•Sndhim potassium tartrnte (Hoehelle salts) lb. 

•Scxliiim priiHsiute, yellow. Ib. 

Sodium silicate, solution (40 deg). lb. 

Sodiuni sUieale, solution (60 deg.).lb. 

Sofliumsulphate, erystnls ((ilauher'sHBlt) ewt. I. 
Sodiumsiilnh idc, oiystal, OO- 62per oeBt(conr) Ih. 

Sodium sulphite, crsrstals. Ih. 

Strontium nitrate, powdornd. lb. 

Sulphur chloride red. lb. 

Sulphur, crude.tun 16. 

•Sulphur dioxide, liquid, cylinders.Ib. 

Sulphur (siibliiiied), flour.100 lli. 

Sulphur, roll (hrinistoiie).100 lb. 

Tin bichloride (stannous). Ib. 

Tin oxide. Ib._ 

Zinc carbonate, precipitate.lb. .16- 

Zinc chloride, gran.lb. . 13 

Zinc cyanide. lb. .45 

Zinc dust.Ib. .12 

Zinc oxide, U. 8. P.Ib. .17 

Zinc sulphate.lb. . ()); 


..lb. 

$0 52 

-$0 56 

$0.57 - 

$0.58 

. lb. 

- 

.70 - 

.73 

.lb. 

.50 

- .55 

.56 - 

.60 

. Ib. 

.20 

- .25 

.26 - 

.28 

..lb. 

.17 

- .17) 

.18 - 

.20 

. Ib. 

.27 

- 28 

.29 - 

.33 

..lb. 


— 

3.35 - 

3.60 

..lb. 

‘■:i7 

- .174 

.19 - 

.21 

..lb. 

.75 

80 

.85 - 

.95 

..Ib. 

.85 

- .95 

1.00 - 

1.05 

..lb. 

.32 

- .36 

.35 - 

.40 

toD$240.00 

-255 00 




10- .15 
50 - 2.75 
22 - .24 
.00 - 8.00 
06S 

09 .10 
00 - 2.10 
M - .12 
25 - .30 

18 -_ 

60 - 5.70 

50 

00 - 3.25 
16 > .18 
32 .35 
03]- .041 


48.00 - 50 00 
1.25 
.60 
3.20 
3.55 
.20 
3.00 
.26 


23 - 
014- 

02l- 

^ - 

09 J- 

04 

15 - 

08 

00 

09 -. 


.27 
Oil 
.03 
1.70 
10 
0 4i 
.18) 
09 

20 00 


.424- .44 


.18 

.49 
. 13 
.25 
031 


9 00 - 
10 - 
.11 - 

2 15- 
. 12 ) 
.32 - 
. 19 - 

5.75 - 
.03 

3 251- 

3.75 - 
. 19 - 
.35 - 
.044 
.39 
.31 
.02 
.04 - 

1.75 
104- 
041- 

. 19 - 
10 - 

10 
3 80 
3 40 

.45 - 
55 - 
.19 - 

.ni- 

.50 - 
. 13 - 

.04 - 


.62 

3.50' 

3.65 

.25 

3.50 

27 

11.00 

11 

12 

2.25 

.14 

.35 

.20 

6.00 

.04 

4!no 

.20 

.40 

.as 

.40 
. 32 
.02J 
05 
2 50 
. II 
.05 
.20 
10 . 

'.12 
4.35 
3.90 
.46 
.65 
.20 
.17 
.60 
. 14 


Pora-nitro-toluol.lb. 1.35 

Paraphcnlrlcnodiamine.lb. 2. SO 

Parutoluidinc.lb. 2.00 

Phthalic anhydride.Ib. . M 

Phenul. IT. S. P.. drama (dest.), (240 lb.).lb. .12 

Pyridin...Hal. 2.00 

Kesornn, teehniral.Ib. 4.25 

Kosorrin, pure.lb. 6.25 

Salirylic uciit. terh., in bbla. (110 lb.).lb. .50 

Salicylic acid, U. 8. P. Ib. .50 

Salol.:.lb. ,90 

Solvent naphtha, water-white, in druma, 100 gal., gal. .334 

Solvent naphtha, erude, heavy, in druma, 100 gal. cal. .23 

Sulphanilie acid, erude. lb. .32 

Tnluidirie. lb. 1.70 

Toluidiiip, mixed.4. Ib. .45 

Toluol, in tank can. gal. .35 

Toluol, in drums. gal. .3B| 

Xylidiiie, drums, 100 gal. Tb. .50 

Xylol, pu|-e, in drums. gal. .474 

Xylol, pure, in tank cars. gal. .45 . 

Xylol, coiiiiiierrial, in drums, 10(1 gal. gal. .324 

Xylol, eomiiioreial, in tank cam. gaL .30 


1.50 
2.6S 
2.25 

.70 

.20 

3.50 

4.50 
6.75 

.52 

.60 

1.00 


.65 

.904 


- .954 


Waxes 

Prices based on original packagesin large quantitUa. 

Hueswax, refined, dark. 

Beeswax, refined, light. 

Beeswax, white pure. 

Carnauha, No. I. (nominal). 

Carnuuha, No. 2, regular (nominal). 

Cariiauha, No. 3, North C'oiiiitry. 

Japan. 

Montan. crude . 

Paraffine waxea,erufle iiiateh wax (white) lOVl 10 

m.p. 

Paraffine waxes, crude, seale 124-126 m.p. 

Paraffine waxes, refined, 118-120 m.p. 

Paraffine waxes, refinefl, 125 m p . 

ParalHnn waxes, refined, 128-130 m.p. 

Paraffine waxes, refined, 133-135 m.p. 

Paraffine waxes, refincil, 135-137 m.p. 

•Stearic ai-id, single pressed. 

•^tearif ueiil, double pressed. 

•Stearic aekf, triple pressed. 

NOT I*'—Paraffine waxes very scarce. 

Flotation Oils 

All prices arc f.o.b. New York, unless otherwise stated, and are 
carload lots. The oils in 50-gal. bids., gross weiglit, 500 lb. 

line oil.steam dist ,sp. gr, 0.930-0.940. 

Pine oil, pure, dest. dist. 

Pine tar oil, lef , sp. gr. I 025-1.035 


lb. 

$0.36 

— $0.39 

lb. 

.37 

— .38 

Ib. 

.63 

— .68 

lb. 

.90 

— .95 

lb. 

.85 

— .86 

lb. 

.35 

— .36 

lb. 

.17 

— .18 

fb. 

.25 

— .26 

lb. 

.09 

— .091 

lb. 

.09] 

— .10 

lb. 

.11 

— .Ill 

lb. 

.121 


lb. 

.13 

— ■■'.‘is 

lb. 

.16 

— .17 

lb. 

.174 

— .181 

lb. 

.20 

— .21 

lb. 

.22 

-- .23 

lb. 

.24 

— .25 


Coal-Tar Products 

NOTE—The following priees are for oi ic.inal iiueMiiKcs iii large i|ii:iiitities: 


. Pine taroil,enide.sp gr. 1.025-l.035tuiiki'.urfrf.fi.l). Jacksonville, 

Pine tar oihdouble ref , sp gr. 0.965-0.990.. 

Pine far, ref , fliiti, sp. gr., 1.080-1.960 . 

i urpeiitiiie, enule, sp. gi., 0.900-0.970 . 

llanlwocMl oil, f.o b. Mieii., sp. gr., 0 960-0.990. 

Pinew’ood creosote, ref. 


-gal. 

$2.15 

-gal. 

1.80 

-gal. 

.48 

sFla.cal. 

.35 

-gal. 

.85 

-gal. 

.36 

-gal. 

1.75 

....gal. 

.35 

....gal. 

.52 


Alpha naphthol, crude. II • 

Alpha iiaplitbol, refined. lb 

Alpha nuphtlij'luiiiiiie. lit. 

Aniline oil, drums extra.Ib. 

Anilinesalfs. Ib. 

Anthraciiie, in drums (I HO Ih). Ib 

Bensaldeliyde (f f-o ). Ib. 

Ili'nxidine, liase. Ib 

Bfuisidiiie, siilnhnte.Ib. 

B(!ns»ic acid, U.S.I*. Ib. 

Bonsouta of sudu, TT.8 P.Ib 

Bensul, pure, wati'r-whife, in flniniB (100 gal). ... nil 

Beniul, 90%. in driiins (100 gal) . enl 

Hensyl chloride, 95-97?i, lelineil. Ib. 

Henayl chloride, tech.. Ib 

Beta naphthol beiisoafe (noiiitiiul).Ili 

1<ef« naphthol, silliliineil (noiniiinl).lli. 

Beta naphthol, tcell (nnininali.Ib 

Meta naplilhylarniiie, Hiiblimed.Ih 

(Tresol, u. 8. P , in diiiiiiH (10(1 lb). Ib 

< IrthoH-resol. in drums (10(1 Ib). lb 

f>e8ylic aeid, 97-99";,, straw color, in diufns. gal 

('resylic acid, 95-97%, dark, ili ilriims. gni. 

f'resylir acid. 50%, first quality, drums. gal. 

iXeblorbeiiKol. Ib 

Dietliyluiiiline. Ib. 

Diitiethylaiiiline. Ib 

Dinitrolwiisol. Ib 

DiiiitroelorlMUisol. Ib 

Dimfroiiaphtlmlino. Ib. 

I )iiiitrophi‘nol. Ib. 

1 finitrotoliinl. Ib 

Dip oil, 25%, tar acids, ear lots, in drums. gul 

Diplienylnniine (nominal). Ib. 

il-aeid (nominal).. .Ib. 

Metaphenylenediuiiiino. Ib. 

Monoehlorbensol. Ih. 

Monoethylaiiiline. Ib. 

Naphthaline crushed, in bbls. (250 lb.). Ih. 

Vaphthniine, flake. lb. 

Naphthaline, balls. lb. 

Nnphthionic acid, crude. Ib. 

NitrolM'iisol..... Ib. 

.Nitro-mmlii lialine. Ib. 

.Nitriv-toluol.Ib. 

Ortho-ainidoplinnol. lb. 

< )rtho-dioh1or-b<‘nsol..lb. 

< )rtho-nitro-phenol.lb. 

Ortho-nitro-toluol.lb. 

Orthn-toluidine.lb. 

Pnraramidophenol, boss.lb. 

Para-amidoph«moL HCI.lb. 

T*ani-dichlor-b«niol. lb. 

Pgranitraniline. lb. 


$1.40 

1 60 
.50 

30 
. 15 
.90 

2 00 


$1.50 

1.70 

. 'ji 

.33 

.40 

1. no 

2 . in 


Naval Stores 

The following pncea are f.o.b.. New York, fur carload lots. 

IfoMii H-D, bill . 2801b. $14.60 

1(0.-111 IM. 2801b. 14.50 

llo.siii K-N. 280 Ib. 14.50 

Koaiii W. f J.-W. W. 280 lb. 14.50 


— 

. 15 ■ 

1 <111 

1 25 

''pii'its of till pent ine. 

. gal. 

1.49 

_ 

.83 

. 90 

Wood fiirpentme. steam dist . 

. gni 


— 

.80 -- 

9|| 

Wood turpentine, dest. dist. 

. gni. 



.38 — 

.40' 

line tar piteh, bid. 

. 200 lb. 


— 

.36' — 

.)8' 

Iiir, kiln burned, bhi. (500 lb). 

. bbl. 

14.50 

— 

ts — 

.411 

Kelort tar, bbl.. 

. 500 Ib. 

15.00 

— 

.2‘i — 

.33 

KoHin oil, fimt run. 

. gni. 

.72 

— 

50 

4 00 

Kiisin oil, Hi'otid riiii. 

. gal 

.75 




KoHiii oil, third run.. 

. gni. 

.92 

— 


.60 
2 »5 
18 
.23 
I 15 
I 05 
.65 
.08 

1 50 
HO 

.30 

.32 

.45 

40 

. 36 
80 

2 00 
I 25 

. 18 
2.00 


.75 

.14 

.40 

.18 

3.25 

.15 

.80 

.25 

.30 

2.50 

2.50 

.08 

I.IO 


85 

2.40 
. 1“ 
2i 

I 20 
I 10 
75 
. 10 
I 6(1 
00 


Solvents 


73-76 deg , steel bids. (85 lb.) 
70-72 deg , steel bids. (85 Ib.) 


gal. 
ga . 


68-70 deg . steel bbls. (85 lb.). gal. 

V. M anil P. naphtha, steel bbls. (85 lb.). gal. 

Crude Rubber 


8.50 

15.00 

15.50 


$0.40 

.38 

.37 

.29 


— 37 

— 35 

I'srii—Pfirixer fine. 


.... lb. 

$0.29 


$0.31 

ss 

rpriver coarse. 


.... lb. 

.19 

— 

.20 

45 

rprivsr eaiieho ball. 

..,. 

.... Ib. 

.20 

— 

.22 

! 40 

Plant St ion First latex crepe. 


.... lb. 

.30 

— 


’ 40 

|{ibbf*d smoked sheets. 


.... Ib. 

.20 

— 


— 85 

Mrowii eri'pi*, thin, elean.. . 


.... lb. 

.26 

— 


— 2^25 

Amber cre|M! No. 1. 


.... lb. 

.28 

— 



1.30 

.20 

2.40, 

■ ’. 19 
.19 
.85 
. 19 

.50 

.25 

4.25 

.20 

.85 

.40 

.35 

3.00 

3.00 

.12 

1.15 


Oils 

VEGETABLE 

The following prices are f.o.b.. New York for oarload lota. 

('astor oil. No. 3, in bbls. 

('astfir nil, A A, in bbls. 

China w'ood oil, in bhis. (f.o.b. Pao. coast).. 

Cocoanui oil, Ceylon grade, in bbls. 


Cottonared oil, eriide (f.o.b. mill). 

Cottonseed oil, summer yellow. 


lb. 

$0,161 

— $0.18 

lb. 

.19 


lb. 

.141 

— .16 

lb. 

.15 

— .16 

lb. 

.17 

— .171 

lb. 

.12 

— .13 

lb. 

.09 

— .11 

lb. 

.121 

— .134 

lb. 

.171 

— .18) 

ggl- 

1.25 


gal. 

1.22 

—• .... 

gal. 

1.33 

— .... 
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Construction and 
Operation 

Arizona 

PHOENIX —Tho Arizona Gypsum Co., 
313 West Waahlnffton 8t., will build a 2- 
story gypsum plaster plant. Estimated 
coat, $40,000. Work will be done by day 
labor. 

Colorado 

DENVER—The Concrete Steel Co., 42 
irway, New York CMty, will build a 1- 
Htory, 200x200-ft. steel fabricating shop 
here. Estimated cost, $200,000. Work will 
be done by day labor. 

Connecticut 

SEYMOUR—The Seymour Mfg. Co., 87 
Kranklln St. has awarded the contract for 
the construction of a l-story foundry addi- 
tion to the H. Wales Lilnes Co., 134 State 
St. Meriden. Estimated cost. $26,000. 

STAMFORD—^Richards & Co., Inc., Lud¬ 
low St, has Jiwardod the contract for the 
construction of a 1- and 3-story factory on 
Canal and Ludlow Sts. to the J. W. Fergu¬ 
son Co.. 602 West llOth St.. New York 
#'ity. Estimated cost. $76,000. 

Florida 

KEY WEST—The Bureau of Yards & 
Docks. Navy Dept, Washington, D. C., 
pl:4n.v to hiiild a distillation plant here. 


Illinois 

CENTRAI.IA — Tho Township Illuh 
Scliool Bd. has awarded the contract for 
liu- cun.struction of a 2-8tory, 130xi:t0-ft 
high school to the G. B. Tillman Constr. 
<’o. A cliotriical laboratory will be insfallod 
in same. Estimated cost, $100,000. 

EAST ST. LOUIS — The Eaglo-PIoher 
Lejui Co, Ry. Excli. Bldg.. St Louis, Mo., 
li.'is awarded the contract for the construe- 
lion of a factory to the Wiminer Contg. 
<_'o.. V’ictorla Bldg., St. IaOuIr, Mo. A 
chemical laboratory will be Installed in 
.'Clmo. Estimated cost, $600,000. 


EAST ST. LOlITS--Thci Monsanto Chem¬ 
ical Wks., 1800 Soutli 2d St., St Louis, 
Mo., has awarded the contract for the coii- 
.*<triictlon of 7 factory buildings to the 
Wimmer Contg. Co.. Victoria Bldg.. St. 
Lou1.m, Mo. Estimated cost, $400,000. 

GRANITE CITY —The Bd. Educ. haii 
plana prepared for the construction of a 
;5-story high school. A chemical laboratory 
will he Installed in same. Estimated cost. 
.'!i22.'i,00n. W. B. Ittrier. Bd. Educ. Bldg., 
St. Louis, l^Io., archt. Noted Aug. 4. 

HERRIN--Tho Bd. of Educ. has award- 
fd tho contract for the construction of a 
2-story. 130xl42-ft. high school to P. Cor- 
claiil. A chemical laboratory will be In- 
Atolled in same. Estimated cost, $123,600. 
J \V. Kennedy, East St. I/ouls, archt. and 
eiigr. 


McLEAN—The Bd. Educ. has awarded 
the contract for the construct ion of a 4ex 
t(i2-ft. high school to J. C. Newlin, Bloom¬ 
ington, 111. A chemical laboratory will be 
installed In same. Estimated cost, $100,- 
'»on. .1 Howard Baker, secy. 


Iowa 

* WATURIX)0—The Bd. Educ. has award- 
ed the contract for the construction of a 
school to H. A. Maine Co. A chemical 
laboratory will be Installed in same. Esti¬ 
mated cost, $600,000. 

Kansas 

TOPEKA—^The city is having plans pre¬ 
pared for the construction of a water puii- 
tlcation plant. Estimated cost. $400,000. 

Kentucky 

I,OlIISVir.LE— The Ewald Iron Co., 224 
North Clay St., plans to build an addition 
to foundry. Estimated cost. $3,000,000. 
K. B. Hickman, pres. 

Maine 

BANGOR- -Tho Keyes Fibre Co., Water- 
ville. plans to build a 40-ton capacity, 
electrically operated mill. 

Maryland 

HAT/riMORE— The Baltimore Brick Co.. 
T(J8-710 Maryland Trust Bldg., will soon 
award the contract for tho construction of 
a i-story brick drier and brick kiln. • 

JL\r/riMOUE--Tho Bd. of Awards, c/o 
t.Mty Uegister, will soon award the contract 
for tho construction of a sludge digestion 
tank, pipe lines, etc., at the sewage dis- 
Yjos.'il works on the shore of tho Back River 
here. A. E. Christhllf. engr. Noted Aug. 25. 

BALTIMORE—The Johns Hopkins Uni¬ 
versity is having p1nn.M prepared for the 
construction of a 2-atory clicmical laliora > 
tory. Estimated cost, $150,000. Carreru & 
HastingH. 52 Vanderbilt Ave.. New York 
Pity, engrs. 

BALTIMORE —The Prest-O-Llte Co.. 
Inc., 30 East 42d St.. Now York City, has 
awarded the contract for the construction 
of a 1-story. 26x50-ft. acetylene plant In 
connection with the 8 iiroposed acetylene 
liuildings here to the West ('onstr. Co., 
Foster and 13th Aves. Estimated cost, 
$75,000. Noted June 23. 

Massachusetts 

BROCKTON—Tile city has awarded the 
cniitraet for Hie cmistruction of tiller beds 
tu tile Geo. Howard A Sons Co.. 153 Main 
St. Estimated cost, $155,207. 11. S. 

Crocker, city engr. Not(‘d Sept. 1. 

FAT^MOUTH- -Tiie Standard Oil Co. of 
New York. TiO Congns.s St., Bo.ston. h:i.s 
awarded Hie eonlract for the constnicLIoii 
of a I- aiifl 2-stury oil plant to Hardy 
Streeter. Milk St . 13oston. Estimated 
cost, $30,000. 

ITARWh’II — The Standard Oil Co. i.f 
New York. .‘iO (Congress St.. Huston. has 
awarded the contract for the construction 
of a l-story oil planl to Hardy & Streeter, 
05 Milk St., Boston. Ei^tlinated cost. 
$30.iMMl. 

HVANNJS- Tlu- Standard OH C'o. of 
New York. IiO (Nnigress St., Boston, has 
awarded the coiilr.ict for the con.Mtniction 
of :i 1-story oil plant to Hardy & Streeter, 
3.5 Milk St. Jkiston. Estimated cost, $3.5,- 
ono. 


Michigan 

HOUGHTON—Tho Mlchlsan CoUeso Of 
Mines, College Ave.. has awarded tho con¬ 
tract for tho construction of a 2-story 
chemical building to Herman Gundluch. 
Lco|)old Bldg. Estimated cost. $126,000. 
Noted May 18. 

MONROE—The Monroei, Auto Equii>ment 
Co.. East 1st St., plans to build a l-story, 
9t)x300-ft. foundry. Rood M. Dunbar,' 
tircht. 

SAGINAW—The Ami^lcan Safety Navi¬ 
gation (Vj. c/o Managing Sccy. Bd. of Com¬ 
merce, is having plans prepared for the 
construction of ii I'Story factory for the 
matiufactiiro of aluminum life rafts, eta. 
and a 6-ntory odico building. This Is Arst 
unit of a $10,000,000 plant. 

Missouri 

GRANT CITY—The CIto Clerk Will re- 
ceive bids until Sept. 21 for the construc¬ 
tion of a disposal plant including a Im- 
hoff tank. Altering material, etc. Bla^ A 
Veadi. Mutual Bldg.. Kansas City. engm. 

ST. LOUIS—The Bridge ft Beach Mfg. 
('o.. 503 South 1st St., has awarded the 
contract for Hie construction of 17 build¬ 
ings on Union and Brown Avea to the 
Friiin Cnlnon Contg. Co., Merchants' La¬ 
clede Bldg. A small chomloal laboratory 
will he installed in same. Estimated cost, 
$800,000. 

ST. LOUIS- 'Lliidenwoofl tyOllego, 3716 
Mci/uusland St., has awarded the contract 
for the coMstrucllim of a 4-8tory, 104x168 
ft. culleg«> hulldliig to the Sutherland 
t'oiiHtr. Co.. Syndicate Trust Bldg. A 
chemlenl laboratory will bo installed in 
same. EMtlmated cost, $360,000. 

ST. TeUUiS—St. John's Hospital, Euclid 
St. anfl Parkview PL, has awarded the 
contract for tlic construction of a hospital 
afldillon on Euclid St. to the Rodman Bldg, 
ft Conslr. C*». A chemical laboratory will 
liH instil lied in same. Estimated cost, 
$175,0110. 

ST. LOUIS -The Magnus Metal Co.. 4163 
('la.\ton Ave., has awarded the contract for 
the Hist met ion of a l-story foundry on 
lii'eseiit site to the Wlrniiier Contg. Co., 
Vieiiirla Bliig. Estimated cost, $60,000. 

New Jersey 

ISIHIXIKTGN -Tho llllnola Glasa Co. 
plans to liiilld a glass factory. Estimated 
«nst. $:i,!iOo.ooO. Alex. Godfrey, genl. mgr. 

NEW BRUNSWICK—Tho Western Sul- 
pliiir Co. plans to construct a fertilizer 
plant. Estimated cost. $160,000. J. G. 
l.ipnian. Stall* Agricultural College, pres. 

TRENTDN The Luzerne Rubber Co., 
Miiirheid Av«‘.. has awarded tho contract 
fnr Ha- eon.structioii of a l-story, 80.x60-ft. 
Mililii-r pl.’int oil Muirheid Ave. to the Kamo 
Smith Co., Broad St. Estimated cost. 
$1.5.011(1. 

TRENTON— The Mutual Pottery Co.. 
Clinton A\e., lias awarded Hie contract for 
Hie eoimtiuellon of a pottery idant to Stone 
ft Welister, 120 B’way, New York City. 
E.*<H Ilia till cost $500,001). Nulerl May 4. 

TRI*;NT0N -The Piiiilan Rubber Mfg. 
Co., Perrine Ave., plana to construct a l- 
Miory ruhher idaiit. Estimated cost. $7,000. 

New York 

ISRfiOKLYN- -C. A. Henoit. Jerome Ave., 
will siioii .award the contract for the con- 
•^(nioHoii of a .*»-stoi.v dye factory on Ave. 1. 
i'].sti Ilia tell cost, $200,000. 

BITKFAIJ) -Pratt ft l..amhcrt, Inc., 79 
Toll a wand. I St . lias awarded tho contrilct 
fi»r tile const ruction of a 4-story, 65x100- 
ri. frietiiry for the in.’iiiiir.actiiro of varnish 
lo the ,Iohn W. Cowpi-r Co.. Fidelity Bldg. 
I'^sH 111:1 tell cost, $7,5.000. 

North Dakota 


Indiana 

INBIANABOLIS —Tho Milan Tire & 
Rubber Co., c/o Myron Wilson. Hotel Cleve¬ 
land. Cleveland, Ohio, plans to build a 3- 
.slory riihber factory. Estimated cost, 
$350,000. Carter-Rlchard-Grimth Co.. Il¬ 
luminating Bldg., Cleveland. Ohio, archts. 
and engrs. 

MICHIGAN CITY —The Amer. Iron ft 
Steel Corp. plans to build a l-story steel 
plant consisting of a 260-ton blast fumaos. 
6 open-hearth furnaces and a 12-mUl sheet 
steel plant, etc. Elstimatcd coat. $60,000.- 
000. L. L. Slick, Engineers' Bldg., Clsvs- 
1and, Ohio, dir. 

PRINCETON —City Council wUl soon 
award the contract for the construction of 
a sewage disposal plant. Estimated cost. 
441,860. 


NlOW BEDKORD Tlio Snssaquin .Sana¬ 
torium iilaiiK to iiiiild a 1-story, 38x7(l-ft. 
laboratory liere. 

SPRINGFlEI-n — Till* Forging Service 
(''orp, 3 is Main St, will soon award the 
conlnict for the construction of a 1-story. 
■I.5xl2rj-ft. forge shop on Switzer Ave. 
Eslim.'ited cost. $20,000. 


MAR.MART 11- The 15d. Educ. will soon 
;i\\:ird the eoiitraet for the con.structlon of 
;i 2-slory, 6lxlH-fl. high school. A cheml- 
e;il labor.ntory will he installed in same. 
EsHniated cost. $100,000. Noted Aug. 25. 

Ohio 


WAKKFIHtiD—ilrywooil Bros, .itiii tli« 
WakoAeld t:o., 206 Central St.. Gardner, 
has awarded the contract for tho const ruc¬ 
tion of a l-story factory addition to the 
Leighton Mitchell Co., 99 Chauiicey St., 
Boston. Estimated cost, $75,000. 

WARE — The Ware Coated Paper Co., 
South St. has awarded the contract for 
the construction of a l-story, 70x100 ft. 
paper factory on Cummings St. to P. H. 
Provencal, 127 North St Estimated cost. 
$40,000. 


BE.VI.EY (Coliirnhus P. O.)—Tho city 
reei ivfd bid for the constriU’Hon of an ex¬ 
tension to tho sewage disposal plant from 
Hie Sheeis Constr. ('o., 1468 Pennsylvania 
.ftve., $.5,800. 

iuiAGRlN FALLS—Ernest McGoorge, 
engr., 1900 Euclid Ave., Clevolarid, will 
soon award the contract for the construc¬ 
tion of a 2-story, 60xl20-ft. paiier mill ad¬ 
dition for the Adams Bag Co.. Chagrin 
Fulls. Estimated cost. $100,000. Noted 
July 7. 
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riJ-:VKL.\NI» TIu* Alljiritlc- Kilry. Co.. 
i.'itli 8t. itntl Morgan Aw., lias a\vartl< 
fd I ho coil tract for tin* coiiHtriictUm of a 
l-Hlory. •JlNiai»-ft. foundry addltitm to iho 
Ihilton Pratt t'oiiatr. Po.. t'ulumbla Kldtc. 
K.stiinato(l coat, fla.niio, 

t'LKVKLAXlK—Tho lid. Kdiic. is havinp 
iduiiH propiircil /or the coiuslructUm of a 
.‘{‘Ktory hlKh Nchool at Woi>dland IlillM. A 
choinioal laboratory will l)o liiMlallod in 
.^an1^. Kstimatofl coMt. $2,aoo.n0ii. W*. U. 
Mcl'oriiiack. Kiuslt. «th St. and Itockwoll 
A Vo., a relit. 

t’l.KVKLAXD- -Tlio Ph'voland t’aiiishafl 
t'o., tiTiih Panio^'ic Avo.. ban awarded the 
contract for the construction of a 1-story, 
.'PJxll-ft. hi'at tro.-ititiK pliiiit to tiic Stevenn 
Iron Works t’o.. 4:500 Perkins Avo. J'J.sti- 
niatod 4'ost, 

■ t'I jKV’KIj.XX I)-- Tin* (Niiicrcto Sti’ol <*«>.. 
12 If way.. .Now York Pity, will build a 1- 
slory. 200x200.ft. stool fabric.-ilitiK slioii 
lion*. Kstiniatcd cost. f20.ooo. Work will 
bo done by ilay l.'ibor. 

Pl.KVKI.AXI) Tbo Poinrito Stool Po.. 
(iiiardian likl^-* plans to build a 1-story. 
7ox2fMi ft. factory on Fioroa Ibl. l•lstilllatod 
cost. $7’i,ono W lirifdit. niKr 

PLKVKL.\NI» Tbo .\. S. tltlman Po.. 
♦522 .St. Plalr .\\i'., b:i.'! :i warded tbo i oii- 
tracl for lln* con.s!truction of a 2 slory. !»o\ 
lllt-ft. factory adililioii to tbo M.v«'rs-Kiibii 
<*onstr. Po . 2lo .Moti'*ipidit:ui lildK Ksti- 
ipatod oo«<t. f.Mi.oiio 

t'I,I•J^’I•ILA.\ I > 'rile N.ill. ('arboii t *o . 
West lITtli .St. and Al.idisiai A\o.. plans to 
build a l-.stfiry faotiir> addition. I*lsl inuitod 
oust, fl.'iojaia. |*. p .M;i»^oo. 4-iij;r 

PMlJ'.MirPS Till- Pa pit a I Pit> J'rodiicts 
Po.. West Kirst is haviiiK (ilaiis pro- 

p.'irod for tbo ooiisiniotioii of a 2-story, 

1 on\Hb'i-ft. faotory aiidilion Kstlinatod 
oost. .$ 100.1100 iiiissoi At 'J’ris.‘J4'll. <.%.‘iitral 
Natl. Itaiik P>Mk., arobts 

('OLl'M P.IA - - Till- Ploxolaiid Triniilad 
PaxiiiKPo. (Jrainl Tln-.-itn- PldK. is bavmt? 
plans propariil for tbo oonst mot ion i>f a 1- 
stfiry. lOitsIT.'i ft asphalt plant on l>uldin 
Kil. Kstiiiiatoil cost. $(>0,000. 

HOLMKSVirj.K Tbo IliKdi School ltd 
plans to biiilil a 2-stor.\. i5.‘{\7ri-fl liit^li 

school .\ obi-niioal labor.-itor.v xx ill bo iri- 
stalbsl III saini'. I K. Praxxbiril. elk. 

SPIMNPKIKIJ) 'Pile lid Kiluc. will r.- 
C4MX0 bills until Sept 21 for the construc¬ 
tion of a 2-story. llo\12K ft biKb school 
oil .Malden baiio A obfinioal laboralor.X' 
will bo in.stalloil 111 .naino. Kstiinaloil cost. 
$ 22 : 1 .nno. n 1 1 . Miniiid. H Kast Kroad St.. 
Pobinibiis, archt. 

Oklahoma 

li.\WT<>.\ 'rile cit.x has I'ocoixod pre- 
iiinia.'ir.x report for the I'onstriiotion of a 
soxxaKo ilisposal idaiit and pniiipiim: sta¬ 
tion. Ksiiniatod cost, $20o,o00. V. V. Tjoiif? 
a Po . 1200 (’fiiicord lililn:., Oklahonia Pity, 
coil.*>llll. cllKI'S. 

PPUPKI.I. The oity plans an election 
to xoto on $.*iS2.ooii bonds lo construct a 
nitration plant, etc .lobiuson and I’.onbain. 
Kii'osloiio ItldK., Kan.vas Pity. Mo., oriKrs. 

STbtLKK —'I'bc city has n-coixod pro- 
liiiiiiiary report for tin- const riiolioii id' 
xsatoi'works oxtonsions including; xxatcr 
piiritio'it ion plant, i-lc Ksiiniatod cost. 
$2ri.000 V V boIlK' At I'll.. 12101 Poncoi'ii 
lildif.. Oki.iboina Pity, cnnsiilt. ciiijrs. 

^ Pennsylvania 

101 ill*' Tbi* lid I'idiio. xxill soon award 
the conliai't for the constriiclion of a IiIkIi 
s 'bool .\ cboinical laiioratory will be In- 
.si.illod in .s.-iino W li. Ittiior. Jid Kdtic. 
lildK-. a relit. 

KITTANXINP. The KtllaniiliiK Iron At 
.Sii'ol Po. is haviiifi^ plans prepared for tbo 
oon.'-'triu-tion of a i-siiir> .stool plant addi¬ 
tion. Kstinialod (‘ost, $|oo.oimi. .\rthnr ( 1 . 
McKoo Po , 2 122 Kiiclid .\x«-.. ('1oV«>iaiid. 
Ohio. onKr.s. 

nilLADKI.I'IMA - liiiiald liros., 1142 
Hancock Sf.. will soon award the contract 
for the coiistniction of a 2-slory. Itix.'i.'i-ft. 
varnish biiildlriK on (trov«> and Wbarion 
Sts. I'liiobiTt At Wiindor. inr» Locust .St., 
arcbfs. and oiiki's. 

Tennessee 

' CMIATTA.NOOiiA- The Polo Kn^. Po. of 
Phibnlfdphia, Pa., lias piircliasod a site 
hero and plans to build a factory for tbo 
.^^iiwufacturo of liiiiricatiriR stool on saino. 

jfilATTANOOP.A — Tho OuHols Uubbor 
S Tiro Po. plans to coiisiriicl a factory for 
tbo rTurnufactiire of riilibor products. 


Texas 

PALLAS--The city la having plana pre- 
parod for the construction of a water puri- 
flcallon plant for the White Rock Reaer- 
voir. Kstirnated cost. $360,000. G. D. 
Kairtraoo, Pity Hall, ongr. 

HPHLIX — The Keyatono Refining (Jo. 
has awarded the contract for furnlaliing 
oiiuiiuriont f«>r the proisisod refinery here. 
Kstlniatoil cost, $400,000. 

Vermont 

lll«:i,I.O\VS K.Xl.us-Th.- l.ibiTly rnin-r 
Po.. Ino.. has awarded the contract for thix 
construction of a .‘i-story factory to the 
♦ iiiiirantee Ponstr. Po.. l ilt Pedar St., New 
York ('by. KstimatiMl cost, $130,000. 

HAUTFt>ltl> - The International Paper 
Po., I.‘'i Milk St. lioston. Mass., has award¬ 
ed the oiiiilraot for Hie construction of a 
2 story paper faelory to the If. i*. (Jiini- 
rninus (‘onslr. Po.. II Proapecl St., Ware. 
.Mass. Kstlmatoil coat. $60,000. 

Virginia 

IIAMI’TOX IW>AI.)S -Tlw JSunai) Yunls 
Afr Hooks, Xaxy JJopt., Washington. D. IJ., 
plans ill build a distillation plant hero. 

.MO.NTPKI I Kit The School lid., c/o J. 
W Hall. Siipt. of Public Schools. Ashland. 
IS in the market for chemical laboratory 
••i|iii)unont. 

Washington 

Y.\KIM.\ Tbo Puritan Itubbor tJo., 1(5- 
17 Wilson H'lilg.. plans to build a G0x260- 
fl factory for the mariiifacturc of tires, 
lubes, olo KstimatofI cost. $2ri(l.0U0. W. 
L l.anniiig, Wilson HIdg., ongr. 

Wisconsin 

i:(;itLL\GTOX—The oity plans to build 
a soworago systoin including a septic tank. 
Ksiiniatod oosl, $7r>.i>uii. P. Jl. Tubbs, eiigr. 

Ll TTKItXPT —Kdwanl Ross. PlilllipH. 
will soon award the contract for the con¬ 
st ruction of a I story. ttux2.‘i(»-fl. veneer 
plant on .Main St. Kstirnated cost, $100,- 

IMMI. 

KONI» I>P L.\P The lid. Kdue. will .soon 
.ixxard the eontract for the eonstruction of 
a 2-stor,v. ♦i(;x2(i(i-fl. high and vocational 
solioul. A I'hciiiical laboratory will be in- 
stalled in saino. Kstlinatod cost, $:{ri0,0nn. 
Philds Ac Stiiilh, III Kiisf Van Ihiren St.. 
(Miioago, archls. Noted .Inly I ♦>. 

M 11 j W.\ P K KK - - The Soxvi-rago t'omii. 
plans In biiihl a tine soroen building in 
oliidiiig oc|uipniotil. 1 * 1 x 11111:11011 oost, $32.'i,- 
aiM). 

S.M'K VILLK - George Sulnian Ai* Sons 
(*0 . :!27 Isi St.. Milwiiukoe, has awarded 
the eoiitraol for tin* eonst met iuii of a 2)- 
stor.v. ."iTxllii-ft. h'ather faetory on Main 
Si. to .lohn SeliMiinka. Pori Washington. 
Kstlinatod cost, from $ l.'i.nOU to !^rj0,n(U>. 

SIIKP.t)YGAX—Juul & Smith, arehts.. 
Imlg Hldg.. will soon aw:ird the contract 
for tin i*i>nstmction of a 2 stor.v, "HxlUd- 
fl foundry for the Poliiinhia Uiihlicr Mills. 
17(5 Kith St.. Mllw.'iiikoe. KstUnated cost, 
from $fia.(Mm to $7ri,(mn. Xoted Aug. 11. 

Wyoming 

IMIPGLAS The city vol»*d $75.iMMl bonds 
for tlio <‘onsimotion of a water supply sys- 
lom and liltr:i(ion plant. Geo. T. Prinoe. 
«• o Prliii'o. Nixon Po., Omalia, Xeb.. 
oonsiilt eiigr. 

Canada 

WI*:LL.\.\I> The .roHeph Stokes Kubhor 
Po. has iixxardod the contrnol for the c«iii- 
stmol ion (d* a I-story riihhor inlll and power 
pbint on .lohns and It'orii.'inl Sts. to the 
Karno Smith Po.. Jtroad SI. Hank Hklg.. 
Tn-idon. Kstiinated c*osl, $1(10.OiM). 

Manitoba 

WIX.NIPbJG The Dominion Oxygen Co. 
xxill .Moon roeoivo bids for the constriiotlon 
• if a plant for the manufacture of oxygon 
for xvoldiiig jiiirpo.Mo.*4. K.Mtini:it4‘d cost, 
$1110,(IIMI. 

Nova Scotia 

W'INDSOK—T. H. Akins. Windsor, and 
Wright & .lofircy. Wolville, are interested 
in a eompuny which Is having plans pre- 
I a red for the construction of a small pulp 
mill. etc. Kstlinatod cost, $2.'>0.UU0. 

Ontario 

Sl'UHKIlY—Thp Intprnatlonal NlckolCo. 
Will soon receive bids for the construction 
of a i*olling mill. Kstirnated cost. $3,000.- 
inc). 


XKWMARKKT — The city has awarded 
the conttftict for the construction of an out¬ 
fall sewer and activated sludge plant to 
(.'urrant & Rrlggs. Orillia. Estimated cost. 
$34,nuu. E. 'A. James Co., Ltd.. 36 Toronto 
St.. Torontt^ engr. Noted Jan. 7. 

PORT ARTHUR—The Provincial Paper 
.Mills, J..td.. of Toronto, plans to construct 
a paper mill here. 

Prince Edward Island 

<'HAK1.0TTBT0\VS -Bruoo Stewart & 
i^o. xvill receive bids for the construction of 
a 6(1x12h-ft. plant for the manufacture of 
gasoline engines. 

Quebec 

AI.I.AItl) WAl.l^i- The Manotiay Pulp & 
Paper ('o. will soon ree.«dve bids for the* 
construction of a plant here. Frank L. 
Moore. Newton Falls Paper Co., Water- 
tow'n, N. Y., Is Interested. 


Coining Meetings 
and Events 

Amkiiu'A.n' Association pok this Auvaxi'K- 
AIKNT OF .SC’IK.VCF. Will hold lt.«i 1920 meeting 
Dec. 27, 1920, to Jan. 1, 1921, at Chicago, IlL 

.Nmrkk'an ('eramu? Society will hold its 
.'innual meeting the week of Feb. 21, 1921. 
Ml Poliimbus, Ohio, with bcMduicirtcrs at 
tlic Desohler Hotel. 

.\.MKRirAN Kl.I*:rTRO«*MK.\1ICAL SlMMKTV Will 
bi>ld its fall mc4*ting in the ll«)tcl St.'itli*r.. 
(.'leveland, OliJo, Sept. 30, Oct. 1 and 2. 

.VM Ell I (* A N l•'01 * N im Y iM 1C .X 'S .M Si M * | A I* I o .V 

will hold its 1920 <*onvciitlon and i‘Xbtbit at 
('ohimbiis. Ohjo, tin* week of Oct. 1. 

.\.MERirAN Ml.Nl.NO I'ONCKKSS Will hold it.« 
next convention in Denver Xov. 1^. 

Vmeku'AN Puysioat, .'Society will iiold :i 
meeting Xov. 27 at the t'ase Sibool of .Vp- 
plied Scl«*nce. (.'leveland, and the annual 
inccling, beginning Dec*. 28, at t'hi<*:igo, the 
latter being the (M*c:ision of tie* spiM*l:il 
(|iiadrcnni:il meeting of the American .\s.mo- 

I i:it.'oti for I lie Advanci'iiU'iit of Scien4*e and 
Hie A/lllialed .Societies. 

.\.xiERICAN Society of .MEcitANicAi. K.ngi- 
neers* 1920 annii.'il meeting will be iu*ld 
in th»‘ Kngineei ing Societies’ Ruilding, from 
Dec. 7 to 10 Inclusive. 

.\MKRTCAN STKKI. THEATERS* ,So<*lKrV. Phl- 
c:igo, xvill hold Its second annual conven¬ 
tion and exhibit, 4*omblncil with ibe con¬ 
vent ion of the ,Sli*i;l Treating Resen n-h So¬ 
ciety of Detroit, Mich., in the Coliseum 
Mu.*4eiiiii. IMiiladcIplihi, Pa., Sept. 11 to 18 
iinliislve. 

.\S.MnCI,\TIO.N OF IllO.N A.NI) STEEL KLEC- 
TKtc'AL K.noi.nekiis w 111 liold it.M 1 till aniiiial 
|•onvelltion at the Hoti*l Penna.x lvani*i. Xexv 
York City, .Sept. 20 lo 21. 1920. 

Tjie Chemical Warfare Post of th*'- 
American Legion will bold Its next meeting 
.Sfpt. 22, at 8 p.rn., in tin* eonferMce room 
of the Grand Central I’nlacc, New York 
Pity. 

KLEI'TIIK’ FI'RNACE .\SSOCIATIO-N Will liolil 
a meeting Oet. 6, at Columbus, Ohio, the 
subject of wliicli will be “Refractories.'* 

, Knuinekuinu CoiTN(’ir, will hold its next 
niex'tlng in Cbii-ago Thursday, <4ct. 21, 1920. 

I.NSTiTi’TE OF Metals Division of the 
A.I..M.K. will hohl Its usual joint meeting 
xvlth Hie .\iiieriejiii Foundrynien’s .Vssocla- 
tlon !il (^ilumbiis, Ohio, during Hn* \V4*ek 
beginning Del. 4. 

lKt>N AM» StEKI. iNSTlTf’TE I Hrifsil) will 
hold its nut limn nu'etlng at Cardiff by in¬ 
vitation of the Ironmasters and Steel Man- 
ur:icturers of South Wales and .Monmouth¬ 
shire. The ilate of the mc«*tinK xvill be 
Tuesday, Sept. 21, for the asseinbLlng of 
the niembers at (':irdifr, and the formal 
proceeding-s w’ill open on the nioniing i?f 
WiMlnesilay, Sept. 22. 

National Kxinihition of ('hkmical In- 
prsTiiiEM (Sixth) will be held !n the Grand 
Central Palace, New York City. Sept. 20 
to 2.7. 

The Hciiuer Section of the . National 
Safety Counrll will consider safety prob¬ 
lems of especial Interest to the riibher In¬ 
dustry at a section conforonce to bo- held 
Sept. 29 to Oct. 1. In connection w*lth the 
national session- of the Council to be held 
ill Chicago. 

Society of Industrial Bnginrbrs wilL 
hold its fulVyDatlonal convention at Car¬ 
negie Music Hall, Plttsburfl^, l*a., Xov, 10^ 

II and 12, 1920. 
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The Cost of 
Hospitality 

F FORTUNE favored you with attendance at the 
Chicago meeting of the American Chemical Society 
week before last you probably were impressed with 
the generous hospitality and the cordial goodfellowship 
that marked that happy occasion. From Northwestern 
University on the noHh to Chicago University on the 
south and among the industrial plants in the environs 
of the city there was open house for visiting chemists. 
Careful forethought was given to every detail and a 
suitable setting was provided for every function. The 
program proceeded with clocklike precision. At no 
recent convention within our recollection, confined to a 
single city, was there a better opportunity for social 
intercourse as well as exchange of technical informa¬ 
tion. The entertainment was in good taste, and per¬ 
sonal preference was anticipated in great variety. If 
there was a hitch anywhere it was not evident to the 
visitor. 

We wonder, however, whether those who enjoyed all 
that was offered had a lively sense of what was involved 
in preparation for the event: the detailed work of com¬ 
mittees, the co-operation of varied interests, the confer¬ 
ences, the devotion of time and money. We may take 
for granted the personal service and sacrifice involved 
in preparing for a great meeting of scientists, but the 
financial burden is likely to be overlooked and not appre¬ 
ciated. Certainly $20,000 would not cover the cost of 
entertainment and hospitality afforded at Chicago. 
Somebody has to pay for special trains, dinners, 
orchestras, operettas, organ recitals and all the trim¬ 
mings that go to make up a successful convention. 
Undoubtedly the moat distasteful job was that of the 
finance committee, which had to solicit funds from 
companies which, in many cases, had only a remote 
interest in the convention and whose ability to con¬ 
tribute constituted the best reason for approaching 
them. 

In the light of these considerations the Council of the 
Society is to be commended for resolving, that at future 
meetings the attendants shall bear a share of the cost 
of their entertainment. The mechanism whereby this 
is to be accomplished is not decided upon, but the 
principle is fair. We can go further and question 
wheth^, after all, it 4s necessary to provide entertain- 
ntent on such a scale that it becomes a burden. As 
the Society foregathers at one city after another a 
commendable spirit of rivalry not only leads each suc¬ 
cessive local organization into emulation of the plans 
of its predecessor but creates a desire to ''go 
one better,*’ thus adding another limitation to the 
centers that are able and willing to act as occasional 
hosts to the parent organization. From every point of 


view it seems as though less stress should be laid on 
the formal entertainment of guests and more on the 
facilities and natural attractions of possible convention 
centers. Delightful as the social features are, they may 
add too much to the cost of hospitality. 

The First Meeting of 

American Engineering Council 

A nnouncement is made elsewhere in this issue of 
I. the first meeting of American Engineering Council 
of the Federated American Engineering Societies. It 
will be an important occasion in the history of American 
engineering, and the national capital will be a fit setting 
for it. 

We have followed with more than ordinary in¬ 
terest the development of this organization, which is 
an earnest attempt to provide a vehicle for expression 
of engineering thought and for impressing that kind of 
thinking on public affairs, municipal, state and national. 
Of the value of engineering opinion on public affairs we 
are thoroughly convinced, and we are committed to the 
necessity of making the composite engineering thought 
of this country articulate. The war brought the engineer 
and kindred technical men out of their professional seclu¬ 
sion and aroused in them a modest sense of importance 
in the general scheme of things. The consciousness 
thus created must now be fostered for at least two 
good reasons: recognition of engineers as a powerful 
and intelligent group of citizens, and the benefit which 
will result to the country from their participation in 
the conduct of its affairs. The effect will be cumulative. 
Intelligent participation will lead to public recognition 
of the profession; and that public recognition, in turn, 
will foster the spirit of professional solidarity and con¬ 
sciousness that will encourage further public service. 

The principal need at this time is an active instru¬ 
ment for accomplishing these aims and purposes. The 
work of the Organizing Conference in Washington last 
June re.sulted in the creation of the Federated Americah 
Engineering Societies. Its constitution calls for rep¬ 
resentation of constituent societies in American Engi¬ 
neering Council, which, in turn, shall function through 
an elected l^xccutive Board. It is for the formal organi¬ 
zation of the Council and its Executive Hoard that the 
forthcoming Washington meeting is called. 

The Federation is now an established, going concern. 
Since it was organized last June, five societies, national 
and local, have joined, making it the largest engineering 
society in the world. Delegates from the member socie¬ 
ties—American Society of Mechanical Engineers, Amer¬ 
ican Institute of Electrical Engineers, Technical Club 
of Dallas, Cleveland Engineering Society and Detroit 
Engineering Society—will comprise and organize Ameri¬ 
can Engineering Council. Between now and November 
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18. \\'hen the meeting wiU be held, as many as possible 
of the fifty-seven societies which participated in the 
Orgranizing Conference last June, should take action on 
membership^ in the Federation so that they can send 
delegates to the opening session. The success of this 
movement is^not going to reside in the participation of 
the large national societies alone, but in the large ntim- 
ber of local, s^ate and regional organizations that can 
represent engineers from every part of the country. 
On these bodies w'e urge immediate and favorable action. 
Two months remain in which to inform their members 
of the movement, stimulate interest and hold a 
referendum. 

We arc unwilling to believe that, if the aims and 
purposes of the organization are placed intelligently 
before engineers generally, they will fail to give it cor¬ 
dial support. And we are equally certain that in joining 
the movement every society will be rendering an incom¬ 
parable service to engineering. From now to November 
18 should be a campaign period for membership in the 
Federated American Engineering Societies. 

Keeping the Two 

Schools of Chemists Apart 

A t the semi-annual luncheon of the Harvard Alumni 
L Chemists Association during the A.C.S. meeting at 
Chicago, Dr. William J. Hale voiced the opinion that 
the chemical department of the college and graduate 
school should confine itself to pure science and not allow 
industrial interest to divert the attention of the students. 
Granting the need of sound scientific training, we might 
report Dr. Hale’s remarks without any comment, but 
the situation really calls for a little illumination. 

Back In the ’50s when Professors CooK and Horsford 
taught at Harvard College and Lawrence Scientific 
School, respectively, the students of the one were not 
allowed to attend the lectures of the other. That they 
should have been denied the privilege was a great mis¬ 
fortune, especially for Professor Horsford’s students, 
because Ihe latter cared little for teaching and devoted 
almost his entire attention to pho.sphoric acid technology. 
Ever .since, it has been the experience of the university 
that the best teachers usually have been those who have 
not had their attention divided between industry and 
science, who did not .seek the financial reward of the 
former but were content with the honor attached to the 
latter. This has had important exceptions, the faculty 
of the graduate school of engineering being the most 
notable. Recently it has been decided to place industrial 
chemistry in the Harvard Engineering School and pro¬ 
fessional industrial chemists will be invited to join the 
faculty on a part-time basis. 

Professor Paul G. Baxter has been appointed direc¬ 
tor. He is a great teacher, being a leader in the instruc¬ 
tion of quantitative analysis. The future success of 
the industrial course depends on two things: Teaching 
engineers must be enlisted of the caliber now serving in 
the mechanical, civil, sanitary, metallurgical and elec¬ 
trical departments, able men, such as Marks, Davis, 
Swain, Hughes, Whipple, Sauveur and Kennelly. 
Next this new department must be tied up with and 
get co-operation from the chemical, physics, mathematics, 
economics and Engli.sh departments. All policies such 
as Dr. Hale advocates should be limited in execution, 
the college laboratories never being allowed to become 
the hired Workshops of industry or the playground of 
would-be chemical philosophefe'. Chemical engineers 


must be well founded in pure science and their attend¬ 
ance should be welcomed in the chemical courses. It 
does not seem right that the engineering school should 
be forced to establish a department of its own, though 
it did so in mathematics, but by reason of the large 
numbers requiring specialized mathematics. 


Steering 

An Even Course 

r* 

T he War Trade Board has announced that it “does 
not feel it advisable to take active steps to place 
upon the market foreign-made drugs which would 
compete with those of domestic manufacture, and 
therefore will not exercise its option upon impounded 
stocks of chemical drugs of German manufacture or 
upon stocks of chemical drugs manufactured during 
the months of January, 1920, to June, 1920, inclusive.” 
In choosing this course the Board avoids the Scylla of 
encouraging competition with domestic industry. 

Moreover, to reassure us that we are not to run upon 
Charybdis, which guards the other side of the entry to 
our port of established chemical industry, we also read 
that undue aloofness in international trade is not to 
be expected. The Board says: “This Government will, 
however, retain its right to participate in allotments 
from future daily production of chemical drugs which 
may be manufactured by Germany during the next 
four and one-half years, in view of the possibility that 
a need in this country may arise at some future time for. 
certain chemical drugs which may at that period be 
unobtainable from domestic sources.” 

The principles which guide to these decisions are 
right and rightly applied here. The only question which 
can disturb us is whether there will be enough facts 
always at hand to permit intelligent decision upon each 
new case which will arise. The industries must see that 
there is no lack of such information, both with respect 
to industrial needs and regarding the demonstrated 
ability of industry to fill these demand.s. 

What About It 
Next Time? 

T H^ War Department has just announced a summary 
of the causes of injury resulting in admission to 
American Expeditionary Force hospitals during the 
war period. Gas was the most frequent cause of 
injury, having occasioned almost 90,000 hospital cases, 
or over one-third of the total. The chemist can well 
ask what will happen next time, when the practice 
of gas warfare will doubtless begin from the outset 
and continue even more vigorously than it was prac¬ 
ticed at any stage of the recent hostilities. It seems 
that this situation alone should be ample demonstra¬ 
tion of the need of continued support for the Chemical 
Warfare Service not only by chemists but also by the 
General Staff of the Army, which as yet does not seem 
to have “seen the light.” 

It is to be hoped that both offensive and defensive 
preparations by this arm of the service will be devel¬ 
oped to the full. We have no desire to develop our mili¬ 
tary forces to the point where, like Germany’s, it .will 
wag the entire economic life and international relations 
of the country, but they were at least prepared—so pre¬ 
pared in materials and methods that two alli^ soldie^ 
had to give their lives to kill one Hiin. 
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The Peace Treaty 

And Germany’s **Ability” 

XTENDED reference to the moral and political 
questions involved in the Treaty of Versailles is not 
especially called for in these columns, but discussion of 
the engineerinpr, metallurgical and economic matters 
bearing upon fulfillment by Germany of the treaty's 
terms is strictly in place. As everyone knows, there is 
healed debate in many quarters as ^to Germany’s 
"ability” to carry out the terms imposed. From most 
of this debate knowledge of what engineering has 
accomplished and recognition of how industries have 
grown are conspicuously lacking. 

There is the question of Germany’s ability to furnish 
certain tonnages of coal. This matter is sagely dis¬ 
cussed on the basis of the quantity of coal Germany was 
producing before the war. There is no reference to 
the quantity of coal lying beneath Germany’s soil or 
to the number of men that can be transferred from the 
prosecution of strictly private affairs in Germany to 
the equipment and operation of coal mines and to the 
provision of the necessary transportation. It is an 
engineering or industrial fact, however, that a country 
can increase its production of coal and its capacity to 
produce coal. There is the case of the United States, 
for example. Fifteen years ago, in 1905, we produced 
316 million net tons of bituminous coal, which was a 
large output for the time, being a 12 per cent gain over 
the previous record, made a couple of years earlier, so 
that it is fairly citable as a measure of the state of 
affairs in the United States in 1905. If we had been 
signing a peace treaty in 1906 requiring us to furnish 
coal to the victors, the 315 million tons would have been 
used by the statesmen as the measure of our ability. 
Now, however, we have the United States Geological 
Survey reporting that in the week ended Aug. 21 last 
we produced 11,048,000 net tons of coal, and that the 
average operation of the mines was 60 per cent, this 
being in reference to mine capacities based on an eight- 
hour day. Working an average of 4.8 hours a day, our 
mines actually produced coal at the rate of 575 million 
tons a year, or an 83 per cent gain in fifteen years, 
while our capacity, if we pulled ourselves and our rail¬ 
roads up to the point of eight-hour operation, would be 
Just three times our output of fifteen years ago. 

That is the viewpoint of engineering and industry 
rather than of state.smen and those who defend or 
criticise them. Germany’s production of coal had 
actually increased by 18 per cent in ten years before the 
war, but that was a matter of business. It was not the 
measure of ability to produce or to increase productive 
capacity. In the same period the production of iron ore 
by Germany and Luxemburg had increased by 69 per 
cent. That increase was due to the fact that the 
increase was desired. 

As inappropriate as the disregard of engineering and 
industrial possibilities is the importance attached to 
the redistribution of the Minette iron ore deposits. It 
is even alleged by some that the mental attitude of the 
men in the respective countries will prevent the iron 
ore being used to advantage. Of course Europe can¬ 
not be repaired physically if mental attitudes are 
allowed to stand in the way, but what is physically 
necessary to be done must be done. The whole space 
circumscribe by the ore miqes, coal mines and blast 
furnaces ihvolv^ in, the peace treaty is sfitpnishingly 


small from the viewpoint of what the American indus¬ 
try docs. Thirty, fifty, seldom more than a hundred 
miles! We transport iron ore from the Mesaba Range 
a thousand miles to Pitt.sburgh, and bring ore from 
Cuba and Chile to Pennsylvania. 

Time may be required for the necessary equipment 
to be provided and for business arrangements to be 
made, but the iron ore and coal are in* the occupied 
territory, some blast furnaces are there and others can 
be built. The things necessary will have to be done. 
The Treaty of Versailles might be all right or all 
wrong—neither of which it is—but an American engi¬ 
neer would be far from holding up his helpless hands 
if he had to get out the necessary quantities of ore 
and coal asked for. Give him time to organize the task 
along sound engineering principles, and the job would 
be merely a routine matter. 

Steel Treaters, 

Bon Voyage! 

HILADKLPHIA entertained the first meeting of the 
amalgamated heat treating societies last week, and 
the occasion gave gratification to its sponsors. A few 
scientifically inclined men working in hardening and 
tool rooms realized the advantage of interchanging 
experiences only a few years ago, yet the movement, 
started in so small a way, has gathered great impetus 
within the past year or two, and the technical meetings, 
industrial exhibits and other features of this conven¬ 
tion were quite worthy of a long-established society. 

As pointed out by Albert E. White, the president, 
the outstanding opportunity of the new society is to 
replace the rule-of-thumb methods inherited from an 
ancient and honorable craft by the scientific control 
made possible by researches into physical metallurgy. 
Primarily, of course, it will do its share in this big task 
of education by exchange of information in the local 
and national meetings; an intelligent and inquisitive 
stale of mind, if it can be thus aroused, will go forward 
by its own volition. In addition, steel maker tind steel 
treater can be brought closer together. This new 
society is not greatly interested in the metallurgical and 
mechanical operations in the steel mill; it primarily 
wants to know how to distinguish good steel from bad, 
and then institute the proper methods of working stock 
metal into highly fabricated articles of unexceptionable 
endurance and quality. Yet the steel maker should 
know the steel-treater’s requirements so he can furnish 
the raw material; on the other hand reciprocal 
knowledge is necessary so that the hardener may not 
try to develop properties not latent in his available raiy 
material. Shop men, from foremen to apprentices, 
should also utilize the new society as a meeting ground. 
Most of the shop men are still craftsmen, practicing an 
art rather than applying a science. Foremen and 
managers can most easily dispel prejudice and ignor¬ 
ance, develop enthusiasm and enlist co-operation in the 
solution of vexatious economic problems of production by 
joining the artisans and technicians man to man in the 
technical sessions of this society. 

Truly the newly amalgamated American Society for 
Steel Treating has picked out a limitless and inspiring 
field of action—education. Its influence for good should 
be immeasurable. Unquestionably we voice the thoughts 
of all men interested in making good steel better when 
we say heartily, "Godspeed!” 
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Chicago Meeting of the American Chemical Society 


An Account of the Social and Technical Features of the Sixtieth Meeting—Council Meeting—^Addresses 
at the General and Industrial Division Meetings—Synopsis of Papers on Physical 
and Inorganic Chemistry, Cellulose, Sugar and Dyes 


T he sixtieth general meeting of the American 
Chemical Society was held in Chicago, Sept. 6 to 
10. Headquarters was maintained at the Congress 
Hotel, where several general lectures and the banquet 
were held. The technical sessions were held in the lec> 
ture rooms of Chicago University, while the social func¬ 
tions were given at Northwestern University. This 
scattered the meeting’s activities over a rather wide 
area, but it was deliberately done in an attempt to adapt 
the various parts of the program to the most favorable 
environment. The lecture rooms of Chicago University 
afforded the best atmosphere and facilities for scientific 
talks, while the campus of Northwestern University 
could not be excelled for the social features which 
formed such an important part of this meeting. 

Council Meeting 

The Council met at 4 p.m. Monday at the University 
Club, about eighty-five councillors attending and Presi¬ 
dent Noyes in the chair. 

The date of the spring meeting was fixed for the 
week of April 25, 1921. The proposal of the Chem¬ 
ical Society of London to enable members of the Amer¬ 
ican Chemical Society to subscribe for the annual 
record of the Progress of Chemistry prepared by the 
Chemical Society and the Society of Chemical Industry 


was referred to the secretary and the editor of Chemical 
Abstraata to arrange for subscriptions and deliveries. 

Whether to hold the fall meeting in Pittsburgh or 
New York was left with the president and secretary 
with power to act. It is desired to make the meeting a 
joint one with the Canadian Chemical Society and the 
British or Canadian members of the Society of Chemical 
Industry in case this is possible, but this may only be 
concluded after a conference. 

The invitation of the Federation of American Engi¬ 
neering Societies to attend its next meeting and to 
initiate plans for co-operation was declined. The reso¬ 
lution declining the invitation was unanimously recom¬ 
mended by the Advisory Committee, and the short 
discussion that followed was, with one exception, favor¬ 
able to the resolution, and it passed. It was held that 
the Society should offer the Federation aid and 
encouragement in any manner it could, but that 
the fields of chemists and engineers were distinct and 
separate and that more and better work can be accom¬ 
plished without interlocking the several organizations. 

The editors of the various journals were re-elected, 
and vacancies on the associate boards were filled. The 
former editors of the Sefeiety’s journal were severally 
elected to the post of editor emeritus. 

The Pharmaceutical Division was changed in name 
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to the- Division of Chemistry of Medicinal Products, 
with a view to making a clearer distinction between this 
Division and that of Biological Chemistry. 

Dr. Parsons reported informally on the meeting of 
the International Union of Pure and Applied Chemistry 
in Rome and was requested to give his report in full, 
already published in the Journal of Industrial and Engi¬ 
neering Chemistry, at the General Meeting on Tuesday 
morning. 

It was resolved that the president appoint a commit¬ 
tee of thirteen members, with Dr. Charles H. Herty as 
chairman, to represent the Society in co-operating with 
the Chemical Warfare Service of the U. S. Army in 
whatever manner they may be able. It is to consist of 
three members each representing research, development, 
production and physiological subjects. 

The question brought over from the last (St. Louis) 
meeting whether or not the Society should meet but 
once a year at a general assembly, while other joint 
meetings of various sections be arranged according to 
geographic sections, brought forth extended discussion. 
It was lost by a large majority. 

A resolution was introduced and unanimously adopted 
to the effect that hereafter it shall be expected of mem¬ 
bers and guests attending general meetings to bear a 
share of the cost of their entertainment, on the ground 
that the burden of expense assumed by the local sections 
which act as hosts is greater than is fair to ask of 
them. 

Annual Dues Fixed at ?15 

At 6:30 the Council dined as guests of the Chicago 
Section at the University Club, and after dinner con¬ 
tinued in the dining room to consider the final question 
at issue, which proposed such change in the bylaws as 
to make the annual dues $15 instead of $10. There was 
considerable division of opinion, and for a time the air 
was thick with amendments, but President Noyes, after 
splitting them up into their component parts, succeeded 
in getting the views and votes of the councillors on every 
phase of the question, and in the end it was resolved by 
a large majority that the dues should be $15 under the 
original resolution. The privilege of full membership 
and subscription to one of the society’s journals for $6 
was extended to include graduate students as well as 
students; and under another resolution it was decided 
to allow students and graduate students a discount 
of one-third, making the net cost of membership and 
all three journals $10, as before, instead of $15. The 
definition of a student for the purpose of the two last 
resolutions was referred to the president for deter¬ 
mination. 

General Meeting 

At the General Meeting in the Gold Room of Con¬ 
gress Hotel Dr. Julius Stieglitz, the Honorary Chair¬ 
man, made an address of welcome, and so did Joseph 
R. Noel, vice-president of the Chicago Chamber of 
Commerce. Mr. Noel said that in reducing the cost 
of the necessaries of Ufe chemists were humanitarians, 
and that the reduction of costs was the great problem of 
the day. President W. A. Noyes responded by em¬ 
phasizing the obligations of chemists in reconstruction, 
observing that achievement is only possible in case they 
work together and unite in their efforts. 

Secretary Parsons made his report as requested at 
the Council Meeting on the meeting of the International 
Union of Pure and Applied Chemistry in Rome. As this 


has already been printed in full details will not be 
given here except that the Union has resolved to meet 
in Poland in 1921, and that martial conditions may 
prevent this. The members would like very much to 
hold an annual meeting in the United States, but the 
current rates of exchange make the undertaking too 
expensive. It is planned to have general meetings once 
every three or four years in the place of the former 
triennial International Congresses of Applied Chem¬ 
istry, of which the last was held in New York in 1912. 
An interesting note made by Dr. Parsons was the dis¬ 
position of Europeans in international conclave to 
discuss details in general meeting rather than to refer 
them to special committees according to American 
usage. 

The General Addresses were made by Thomas E. Wil¬ 
son, president of Wilson & Co., packers, and Dr. A. S. 
liOEWENHART, head of the department of pharmacology 
at the University of Wisconsin. 

Chemistry in the Packing Industry 

Probably no man eminent in business affairs has been 
so unhappily bespangled by the advertising writer as 
Mr. Wilson, and it was a great pleasure to find that 
despite the scarehead “studies” of him he is a gentle¬ 
man at once simple in speech and habit, clear in vision, 
concise in his statements and persuasive in argument. 
He gave an outline of the incidence of chemistry in the 
packing industry, which he said had had its beginning 
and development within the life of the present genera¬ 
tion. When he first went into the stock yards (and 
according to “Who’s Who,” that was in 1890), there 
was no such thing as a chemical laboratory there. The 
first laboratory was opened by H. W. Schmidt, now of 
Cincinnati, and the undertaking was generally regarded 
as a foolish experiment. The first thing Mr. Schmidt 
did was to install a vacuum pan to make extract of 
beef. It was not a laboratory apparatus, nor was mak¬ 
ing beef extract a laboratory operation, but Schmidt 
kept it there in order to show a credit from the opera¬ 
tion of his laboratory in the only language that was 
effective. The profit on beef extract made it “pay” the 
while he was able to continue in research, and finally 
to achieve results. 

In the early stages the packers were merely butchers 
on a large scale, and they could not offer for a live 
steer more than they could get for the beef. Today the 
sum realized for the beef is much less than the price 
paid for the animal that furnishes it. Chemistry has 
made this possible. The establishment of Wilson & Co. 
started a few years ago with but one chemist; today it 
employs nearly a hundred, and these are divided into 
analysis, research chemists, chemical engineers and 
commercial or business chemists. The co-ordination of 
science and technology in the packing industry made 
it possible to do what would otherwise have seemed im¬ 
possible when the call came in February, 1918, to fur¬ 
nish 300,000,000 lb. of pork products per month for 
three months on pain of losing the war. There was 
actually shipped 9,000,000,000 lb. in February, March 
and April of that year, at a time when the country was 
in large part snowbound and the railways were nearly 
broken down. 

Chemical research and control have enabled the pack¬ 
ing industry to operate on a very low margin of profit. 
During the fiscal year of 1919 just closed the five large 
packers did a business of $3,521,000,000 and made 
profits of $34,600,000. They handled 40,000,000 head 
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of live stock at a profit of 89ic. per head, the profit on 
the turnover being less than*'one cent on a dollar. 

Mr. Wilson pointed out that whereas we have hereto¬ 
fore striven for volume the time has arrived when we 
must conserve what we have and strive for improve¬ 
ments. It sounds well enough to say that they use 
everything in the pig except the squeal, but the fact 
remains that • there is still great work to do in the 
science and more particularly in the chemistry of the 
industry of packing, that many fields are still unde¬ 
veloped for lack of adequate research, and that it is 
the business of the men of today to attack them. Speak¬ 
ing for the industry with which he is connected, he said 
there are great opportunities open to the chemist, and 
he believes that there are in other lines as well. In 
conclusion he urged chemists to offer their work to 
business men in a language that business men can 
understand. He was sure that this could be done, and 
he hoped chemists would master the art of doing it. 

Chemistry in Biology 



Dr. Loewenhart followed with a discussion of chem¬ 
istry in biology. Biology, he said, rests on three sys¬ 
tems; chemistry, physics and on one part which is 
pure biology. The only process in biology that yields 
energy is oxidation, and after a discussion of oxidation 
in respiration he noted that fats, hydrocarbons and 
proteins oxidize at 37 deg. C. within the body, while 
outside it they are stable at this and higher tempera¬ 
tures. The explanation of the fact is found in oxidizing 
enzymes, of which the chemistry is at once very com¬ 
plex and very interesting, as well as full of unanswered 
questions. Why, for instance, does dextroglucose oxi¬ 
dize within the body, and why does not Isevoglucose 
do the same thing? Again, oxalic acid and carbon 
monoxide will oxidize without the body, but within it 
they will not. All recent work on slow oxidation shows 
a great difference between it and combustion. It also 
shows that interference with biological oxidation starts 
different series of processes within the body which yield 
entirely different end products from those reached by 
normal processes. Such disturbances are caused by 
various chemicals and by temperatures that are ab¬ 
normal. Another interesting question has to do with 
the relation of internal oxidation to the stimulation of 
an organ. 

An important note is the similarity of oxidizing en¬ 
zymes to organic peroxides. Most important antiseptic 
agents are oxidizing agents, and these are useful when 
they are not interfered with by proteins. Certain such 
organic oxidizing substances, if injected intravenously, 
increase the production of anti bodies, and decrease the 
inflammation, while remaining unaffected by the pro¬ 
teins. Therefore organic peroxides are very important, 
and new and better methods of pr^aring them are 
needed, as well as are new organic peroxides. Indeed, 
Dr. Loewenhart issued what was in effect a call for 
new organic peroxides from chemists, in the hope that 
they may aid in the conquest of disease. They must 
not be too active, and yet they must be active enough. 
And they should be water-soluble. 

The notion still seems to prevail that there is a spe¬ 
cific cure for every disease. It dies hard, but it is 
hoped to overcome the superstition in time. Now some 
excellent drugs were in use apparently before the be¬ 
ginnings of history—as we have it—and some began' 
in religious ceremonies in connection with sacrifices to 
various deities. The co-operative study of drugs and 


WAT.K BY THE LAKE. NORTHWESTERN UNIVERSITY 
CAMPUS 

their effects, however, has had the surprising result 
that due to the activities within the Chemical Warfare 
Service we are belter informed of the effects of a num¬ 
ber of new substances than we are of medicines that 
have been in use over two thousand years. It was the 
co-operation of chemists, biologists and physiologists 
that made this possible. 

In addition to his call for more organic peroxides, the 
speaker made a plea for real chemical training for those 
who are about to study medicine. It is, he held, almost 
impossible to superimpose chemistry upon the practi¬ 
tioner of medicine if he has not had the training before¬ 
hand; and he could even say the same thing of biolo¬ 
gists. He has known only one who, having neglected 
chemistry in his academic years, went back and got it. 
Whoever would engage in research should first study 
chemistry. 

Tuesday Afternoon and Evening at Evanston 

At the conclusion of Dr. Loewenhart’s masterly ad¬ 
dress the members ate an early luncheon and took 
special ^trains for Evanston, where the meeting con¬ 
tinued on the campus and within the gymnasium of 
Northwestern University. Right here we desire to say 
—and we are likely to repeat it elsewhere—^that the 
Chicago Section a» hosts provided a rare welcome and 
entertainment for the members and guests of the Amer¬ 
ican Chemical Society. In generosity, in careful and 
intelligent planning, and in grace, in charm, and—^to 
apply an old meaning to a familiar word—in elegance, 
it has probably not been equalled in the history of the 
society. It would be hard to find a lovelier spot than 
the Northwestern campus on the lakeside. It was deco¬ 
rated with the colors of many universities and colleges, 
and few who were present will ever forget the beauty 
of the vision as they walked about before the afternoon 
session began in the Patten gymnasium. While the 
orderly arrangement could not have been brought about 
without complete team work on the part of the com¬ 
mittee, it would be unfair to omit the special praise 
due to Dr. W. Lee Lewis, chairman of the Chicago Sec¬ 
tion and 4 nrofes 8 or of chgmistry at Norih^mtem 
versity. There was not a hitdi or a failm^'nihe wMite 
program. The only criticism that could possibly be 




September 22 , 1920 


CHEMICAL AND METALLUBOIGAL ENGINEERING 


659 


made was the heavy expense with which the Chicago 
Section burdened itself whereby it gave far and away 
more in the way of special trains and other pleasant 
conveniences than the Society could ask for or expect. 

Dr. Talbot’s Address 

At 3 o’clock President Noyes called the meeting to 
order, and Dr. Henry B. Talbot, of the Massachusetts 
Institute of Technology, delivered an address on '*The 
Relation of Educational Institutions to ttie Industries.” 

Dr. Talbot believes that men of business have too 
little understanding of the responsibilities, the obliga¬ 
tions and the opportunities of the professors. Occa¬ 
sionally business men appear at colleges and universi¬ 
ties and occasionally they lecture, but usually they fail 
in this because they lack the talent of exposition. It is 
easy enough to talk about hand-in-hand work and co¬ 
operation between industries and educational institu¬ 
tions, but as soon as we undertake a realization of this 
we find that it means considerable change of routine, 
and often it involves expense. Therefore the effort is 
likely to be abandoned at about this point. 

Now the community has a right to demand that young 
men shall be trained in abstract science and in public 
affairs no matter what their profession or occupation 
is to be, and this holds especially true of those who are 
about to enter industry. The present performance does 
not seem wholly adequate, and yet the speaker believes 
that the indictment lay less against the training and 
instruction than against the attitude of graduates. 

In the monograph on technical education prepared by 
C. R. Mann for the Carnegie Foundation the require¬ 
ments were set down in what was deemed to be the 
order of their importance. Here character, initiative, 
leadership and responsibility and a long list of native 
attributes were listed before technical knowledge, which 
stood seventeenth instead of first. Colleges cannot select 
their raw materials; they must make their selection 
from what comes to them. Character may be developed 
in a measure by the supervision of student activities, 
but the process is not always effective. In regard to 
the quality of leadership it often happens that the best 
young men are debarred by the self-assertion of others 
who are far less worthy. There are schools of business 
and engineering administration that are designed to 
provide training for leaders, but while the form is new 
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and it has promise, a difficulty lies in the selection of 
the right young men for llhese courses. 

The atmosphere of a works is not and cannot be pro¬ 
duced in a college. What the college tries' to do is to 
arouse enthusiasm and eagerness to learn. The greater 
the effort a student makes to get his education, the 
greater as a rule is his appreciation of it. It is to be 
regretted that this ratio of appreciation*to effort does 
not apply so frequently if the appreciation is expected 
of the student, in consequence of the efforts of his 
parents. 

The speaker described the five-year course at the 
Institute of Technology that leads to the M.S. degree 
in connection with work done at the General Electric 
Works at Lynn, the Eastern Manufacturing Co. at 
Bangor, the liSckawanna Steel Co. at Buffalo, the New 
England Gas & Coke Co. and the Merrimac Chemical 
Co. at Everett. This course has already been described 
and discussed at length. It is open only to men of su¬ 
perior type who have already made good, and it has the 
destinctive advantage of revealing the practical value 
of ”all that theoretical stuff,” while it also trains men 
to handle others. There has been no trouble with the 
foremen and workmen in the works. They like it. The 
trouble is that many of the best young men cannot 
afford the five years. 

Dr. Talbot made a plea for industries to take on for 
summer months the best students who are striving 
for the best education they can get but who are inhib¬ 
ited by the expense. It offers an excellent opportunity 
to get a line on a good man. Of course they are imma¬ 
ture and occasionally they may be in need of a measure 
of forgiveness, but if we look back upon our own student 
days the chances are that we shall find traces of green 
paint there too. He made an urgent appeal for vaca¬ 
tion positions in industrial works for good students. 

Another point of contact which he believed might be 
developed with profit is the use of professors in re¬ 
search, not for problems of daily improvement and 
administration which are best worked out in the factory 
laboratory, but for special problems of a more abstract 
nature for which special training is necessary. He 
believed that this would also be of peculiar value to 
teachers, and that an occasional summer in the works 
would be of advantage all around. He concluded by 
an appeal to make use of members of college staffs as 
consultants, at all events until the supply of chemists 
is greater. 

Walter A. Patrick, of Johns Hopkins, spoke briefly 
on the adsorption of vapors by silica gel, a special grade 
manufactured by the Davidson Chemical Co. of Balti¬ 
more being used. It was found that vapors of liquidg 
of a high boiling point were more strongly adsorbed 
than those of low. Adsorption decreased with rise of 
temperature until the critical temperature was reached, 
where no adsorption took place. Full details of the 
theory and applications of adsorption were recently 
read before the A.I.C.E. and will soon be published in 
this journal. 

The President was authorized to appoint a commit¬ 
tee to revise the general programs of meetings of the 
Society with a view to providing more time for divi¬ 
sional papers. 

As trustee of the body having in charge the collection 
and publication of physical and chemical contents Dr. 
Julius Stieglitz announced that this w6rk was an 
obligation undertaken by the chemists and physicists of 
America and that the funds for the prosecution of it 
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were not yet collected. He urged upon members the 
need of providing funds for ftiis purpose without delay. 

It was also resolved to record the sincere regret of 
the SoiMety* that the dye bill failed to pass the Senate 
in the last Congress and that the urgent need of affirma¬ 
tive action in regard to it be taken at the earliest 
moment be communicated to the national legislature. 

Entertainment and Reception 

At the conclusion of Prof. Patrick’s address the 
combined entertainment and reception began—from 
4:30 to 10:30 at night. There was a concert by the 
Chicago Band on the lawn. About the campus at va¬ 
rious tables punch was served by ladies of Evanston 
under the charge of Mrs. L. V. Redman and Mrs. W. L. 
liCwis. In the pool of the gymnasium, Tom Robinson, 
swimming instructor at Northwestern, gave an exhibi¬ 
tion of swimming by his pupils, consisting of Evanston 
boys and girls that was as pretty a show as one could 
wish to see. It was more than that, it was a sight of 
memorable beauty to watch those lithe young bodies 
swimming and playing and racing—almost like so many 


asking too much to expect one to leave. At 6 a supper 
was served by the ladies of Evanston at tables arranged 
for alumni of the various universities and their wives, 
and by 7:15 the great hall of the gymnasium was filled 
again. Here twenty-five members of the Chicago Sym¬ 
phony Orchestra led by Osbourne McConathy gave a 
beautiful concert at once popular and distinguished. 
Then followed some good chorus singing by everybody 
present, led by Mr. McConathy, and after a few mono¬ 
logues there followed Gilbert and Sullivan’s old operetta, 
“Box and Cox.” The singers were well-known pro¬ 
fessionals, and the performance, with the Symphony Or¬ 
chestra, went without a hitch and was delightfully 
rendered to its rollicking, cheerful end. Then special 
trains carried the visitors back to Chicago. 

The Banquet 

The banquet was held on Thursday evening in the 
Gold Room of the Congress Hotel. Dr. W. Lee Lewis, 
chairman of the Chicago Section, presided, and he 
proved to be a witty toastmaster. The speakers were 
Raymond F. Bacon, Charles H. Herty, William A. Noyes, 
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seals. There was also an organ recital in Fisk Hall by 
Hugo Goodwin, and of course there had to be a base¬ 
ball game on the campus in which the Chicago Chemicos 
under Dr. L. V. Redman challenged All the World which 
(i.e.. All the World) was led by Dr. Charles H. Herty. 
Dr. Edgar F. Smith was umpire. 

While all these activities were in progress there was 
a dance provided on the second floor of the gymnasium, 
and here again we cannot forbear to mention the dis¬ 
tinguished quality of the hospitality of the Chicago Sec¬ 
tion. Mrs. Redman and Mrs. Lewis had secured the 
presence of the young women of the best Evanston so¬ 
ciety to meet the chemists and the only objection raised 
by those present was that it was all too short. 

From 4:30 to 6:30 a visit was made by a number of 
the more technically minded to the Evanston Filtration 
plant, but there was abundant excuse for all who did 
not go, because there was so much doing on and around 
the campus and it was so engaging withal that it was 


Harrison E. Howe, William R. Moss, an attorney of 
Chicago, and Otto Eisenschiml. Listed among the 
speakers was Miss Margery Maxwell, soloist of the Chi¬ 
cago Grand Opera Company, who sang selections from 
operas and songs occasionally between courses, and in¬ 
terspersed among speeches afterward. Miss Maxwell’s 
contributions had the same quality of eminent distinc¬ 
tion that characterized the complete entertainment pro¬ 
vided by the Chicago Section. 

The speeches were short. Dr. Bacon advised chem¬ 
ists to make themselves proficient as business men. Dr. 
Noyes emphasized the need of team work and ideals 
of service. Dr. Herty made a plea for the dye bill. Major 
Howe made a plea for better tools, among which the 
most important was the publication of tables of physical 
and chemical constants. Mr. Moss wanted chemists to 
speak so that they could be understood by those who 
are not chemists, and Dr. Eisenschiml told some profit¬ 
able tales. • ' . 
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General Meetini;, Industrial Division 

Charles Baskerville, of the College of the City of 
New York, reported that he has found several solvents 
for gaseous phosgene, among them gasoline, benzine and 
ethyl acetate, which dissolve about an equal weight of 
the gas at ordinary temperatures. These solutions do 
not have high vapor pressures, so may be transported 
with safety within ordinary closed containers. On 
exposure to the air the liquid and dissolved gas evapo¬ 
rate. By suitable distillation and rectification, the 
phosgene can be recovered from the solution in a pure 
state. The solutions of phosgene may find application 
as a rodent exterminator and offer a method of legally 
meeting the present railroad restrictions on the ship¬ 
ment of this poison gas. 

Electrometric Method for Detecting Segregation 

OF Dissolved Impurities in Steel 

Edward G. Mahin, of Purdue University, gave an 
account of an electrometric method for detecting 
segregation of dissolved impurities in steel. If the 
hypothesis that steel acts to some extent as a solvent 
for segregation materials is correct, the electrode poten¬ 
tial of the metal should be altered in the regions im¬ 
mediately surrounding the inclusion. It is not possible 
to determine this point by the usual method involving 
immersion of the specimen in an electrolyte, but a 
method was devised for exposing microscopic areas of 
metal surface to an electrolyte, so that the micro- 
electrode thus formed could be connected with a standard 
calomel half-element and the emf. of the system meas¬ 
ured by the compensation method. 

Soda-Lime for Industrial Purposes 

Robert E. Wilson, director of the Research 
Laboratory of Applied Chemistry, M.I.T., gave two 
papers. The first, on soda-lime for industrial purposes, 
was an outgrowth of work done in the C.W.S. for mili¬ 
tary use. Industrial soda-lime must have greater 
activity and capacity. It need not be so hard nor con¬ 
tain an active oxidizing agent, both of which require¬ 
ments seriously limited the efficiency of military soda- 
lime. The factors determining the type of lime and the 
percentage of caustic soda solution to use were found to 
be the most important variables. 

The flow of viscous oils through pipes, a crude asphalt 
base and a refined high boiling point paraffine base oil 
being used, was next discussed and Poiscnille*s formula 
found to hold, in the following form: 

„ 0.000668 z Iv 0.000273 zQI 

p .^ OP - - - 

where P = pressure drop in lb. per sq.in. 

z = relative viscosity to water at 68 deg. F. 

I = length of pipe in feet. 

V = velocity of flow in feet-seconds in pipe. 
d = inside diameter of pipe in inches. 

Q =r= flow in gallons per minute. 

A log log chart for converting Saybolt, Redwood and 
Engler time for efflux to relative viscosity was given 
having co-ordinates z/sp.gr. and seconds. The points 
(18, 100) and (1,600, 8,000) determined the Saybolt line. 
The pressure drop through a 90 deg. elbow in equivalent 
lengths of straight pipe in units of pipe diameter 
lengths was plotted against the ratio v/z. 


II. K. Benson reported that rosin extraction has been 
under a heavy handicap due to the retention of the 
solvents by the wood to an extent of as high as 25 gal. 
per cord. Two solvents offer more economical extrac¬ 
tion costs, 5 per cent ammonium hydroxide and 70 per 
cent denatured alcohol solutions. When resinous wood 
of pulp size is treated with eight times its weight of 
5 per cent ammonium hydroxide for ten hours, 94.5 per 
cent of the rosin is extracted. The iimmonia extract 
decomposes slowly in the air at ordinary temperatures, 
and at 90 to 100 deg. G. is rapidly and completely decom¬ 
posed, yielding ammonia vapor and finely divided humus 
in suspension. Ammonia extracted wood chips can 
be completely de-ammoniated by steam distillation. 
Denatured alcohol at 70 per cent strength is as efficient 
a solvent for rosin as ammonia, benzene, or gasoline. 

Reports ry Other Investigators 

H. C. Howard, of the B. F. Goodrich Co., reported 
that certain arrangements of rubber balls were found 
very effective vibration absorbers. 

Hugo Schlatter, of the Hercules Powder Co., con¬ 
firmed Senderen’s experiments on the action of alumi¬ 
num sulphate in the manufacture of ether. Lead sul¬ 
phate, broken porcelain, etc., were found to have the 
same action in aiding the formation of the vapor phase. 

Harry McCormack reported that benzene in motor 
fuel mixtures could readily be determined by bromene 
absorption. Evidently it is assumed that the petroleum 
fractions contain no double bonds, which does not seem 
justified. 

W. D. Collins, of the U. S. Geological Survey, 
reported that the package committee recommended 
600-g. containers for chemicals. R. M. Wilhelm's 
report on standard thermometers and F. W. Smithers’ 
specification on sulphuric acid were given. 

0. L. Barnebby, of Columbus, Ohio, spoke on the 
recovery of industrial vapors with activated charcoal. 
This material has been greatly improved since the close 
of the war and has much greater absorbing capacity 
than gas mask charcoal. It has proved excellent for the 
recovery of ammonia, sulphur dioxide, spent acid 
vapors, and solvents such as ethyl ether, gasoline, 
toluene, benzene, carbon tetrachloride, choroform. 

H. V. Main, formerly engaged in the manufacture of 
metallic arsenic with the Hoskins Process Development 
Co., described a nose dust respirator. Australian lamb's 
wool pads are held firmly over the nostrils by means of 
a guard made of packing rubber. 

0. R. Sweeney, of the University of Cincinnati, 
reported that a marked increase in the initial rate of 
hydrogenation of cottonseed oil with cobalt catalyzers 
was found when over 10 per cent of hydrogenated fat 
was present. This indicated that the product of the 
reaction had some undetermined role in the reaction 
itself. 

Charles Ti. Parsons gave an account of a special 
study, which he had recently made while in Europe, of 
the application made there of ammonia oxidation for 
the production of oxides of nitrogen to be used in the 
manufacture of chamber sulphuric acid. In Germany 
this method was used almost exclusively, while in Eng¬ 
land about thirty plants have adopted it. About 20 per 
cent saving was obtained and such impurities as 
chlorine were not accumulated in the chambers, as in 
the ordinary niter process. 
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Physical and Inorganic Chemistry 

K. 11. Bouue discussed the hydrolysis of sodium sili¬ 
cates, showing that the resistance to hydrolysis in¬ 
creases with the amount of silica in the compound. 

H. H. Willard and R. K. Me Alpine made a final re¬ 
port on the revision of the atomic weight of antimony 
using carefully purified and fractionally distilled tri- 
bromide. The* value obtained, 121.77, is considerably 
higher than the one given in the international table. 

Louis KAHI.ENHERG showcd how certain crystalloids 
like lithium chloride, silver nitrate or cane sugar could 
be separated from other crystalloids, including sulphur, 
camphor or napthalene, using pyridine as solvent and 
a vulcanized rubber membrane. Any of the last three 
mentioned would be separated from any of the first 
three by passing through the membrane. In a similar 
manner it has been possible to separate certain colloids 
from certain crystalloids by having the colloids pass 
through the membrane. 

Harry N. Holms and W. C. Child described the ac¬ 
tion of gelatine in securing emulsions of water in kero¬ 
sene. The stability of the emulsions was greatest for 
a definite viscosity which could be obtained either by 
using pure gelatine, by using less gelatine with a coag¬ 
ulating agent like sodium sulphate or by using more 
gelatine with a peptonizing salt of the type of sodium 
iodide. 

Using electrometric titration, W. S. Hendrixson has 
been able to show that on titrating potassium dichro¬ 
mate against hydriodic acid there was no evidence of 
any superoxidizing power. Air has no effect on this 
titration. 

W. D. Harkins pointed out that the generalization 
of the ratio of one electron to two positive charges in 
the nuclei of most of the atoms would hold for that 
isotope of lithium having an atomic weight of 6. 

Arthur E. Hill has found that silver perchlorate, a 
strong electrolyte, when shaken with water and benzene, 
is found to the very slightest extent in benzene in spite 
of its appreciable solubility, 25 g.p.l., in that solvent. 
This indicates that it exists as entirely different molecu¬ 
lar species in the two solvents. On using solid salt in 
excess it is possible to cause the separation of a layer 
of liquid in this system. W. D. BancroI'T’ pointed out 
the probable existence of a large number of similar 
cases. 

D. A. MacInnes, by multiplying together the ionic 
transport number, the equivalent conductance and the 
viscosity for solutions of the chlorides of hydrogen, 
potassium, sodium and lithium, obtained a constant 
value at 0.2 normal and 1 normal concentrations. 

•A. F. 0. Germ ANN has studied the cryoscopy of the 
systems of boron trifluoride with hydrogen sulphide, 
phosgene, sulphur dioxide, nitric oxide and hydrogen 
chloride. In each case one molecule of the trifluoride 
combined with one molecule of the other and in some 
cases evidence was obtained of the existence of an 
unstable compound between one molecule of boron tri¬ 
fluoride and seven molecules of the other. 

Elliot Q. Adams pointed out a number of peculiari¬ 
ties of the actinium series which indicate that it may 
be of independent origin. A new name for the inert 
emanations of these three series, radon, actinon and 
thoron, was proposed. 

A report was givm of the progress of Dr. Agree in 
the study of the hydrogen electrode with F. A. Elliot 
and Miss A. D. Dushak. By the use of combined 


hydrogen-calomel electrodes the contact potential for 
solutions of potassium chloride has been determined 
and found to check the calculated value rather closely. 
To secure greater accuracy, more than one electrode 
can be used. 

S. E. Sheppard and F. A. Elliot have found that the 
gold number has no connection with the quality of a 
gelatine. The great care in the making of gold hydro- 
sols in order to secure a gold particle of uniform size 
was emphasized 

H. B. Weiser and Allen Garrison have been study¬ 
ing the oxidation of phosphorus. When the current of 
air or oxygen is increased the rate of oxidation is de¬ 
creased. On the other hand any increase in amount of 
phosphorus vapor increases the amount oxidized. 

F. Daniels has made a study of the thermal decom¬ 
position of nitrogen pentoxide and finds it to be a molec¬ 
ular reaction. From the velocity of the reaction the 
heat of the reaction had been calculated. According to 
the quantum relation using this reaction heat the pent- 
oxide of nitrogen should be decomposed by infra-red 
light, A 1.15 iJL. Actually, however, blue light of much 
higher frequency is required. A possible explanation 
of this is that there is an induction period till some 
tetroxide is formed, after which the reaction goes more 
rapidly. It is possible that the lower oxide absorbs the 
blue light and re-emits it in the infra-red. 

H. S. Taylor is carrying out some important studies 
on catalytic hydrogenation at Princeton University. The 
mechanism at the surface of the nickel catalyst has 
great technical interest. 

In the study of the hydrogenation of benzene it had 
been found that at 180 deg. C. the formation of cyclo¬ 
hexane is complete, but at 300 deg. dehydrogenation 
sets in and carbon is formed. Dr. Taylor and G. Dough¬ 
erty showed that at 200 deg. an equilibrium is secured 
with 92 per cent cyclohexane. The velocity of the re¬ 
action does not fit the mass action law for three mole¬ 
cules of hydrogen, but does fit it for one molecule. In 
a similar way it had been noted that the reaction veloc¬ 
ity for the oxidation of carbon monoxide in contact 
with quartz glass is proportional to the square root 
of the carbon monoxide concentration. These results 
tend to show that a catalyst may considerably alter the 
mechanism of a reaction. The final result, however, 
is probably not affected. 

Cellulose Symposium 

The program of the Division of Industrial and Engi¬ 
neering Chemistry opened on Wednesday morning with 
a second Cellulose Symposium, which had been organ¬ 
ized in accordance with a vote passed at the St. Louis 
meeting. That the interest in the subject justified the 
action was demonstrated by the fact that nearly 200 
members were present at the meeting. 

Regenerating Bookstogk 

The first two papers were directly in line with the 
motto of the Chicago meeting, 'Increased Production 
Through Chemistry.’’ The first of these was "Re¬ 
generating Bookstock," by Charles Baskervillb and 
Clarence M. Joyce. The possibilities were pointed out 
of regenerating the chemically prepared pulp to be 
found in old magazines and boois rather than using 
it for boxboard, roofing paper, etc. A new patented 
process for doing this was presented which consists in 
mechanically loos«iing and drawing apart the flben 
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with as little tearing as possible. The ink is then synthesis of mono-molecular cellulose. A new formula 
‘‘lifted” by treatment with borax, soap, kerosene and for starch was also proposed and the application of the 
pine-oil. The pigment particles of the ink thus loosened new formulas was indicated in explaining the formation 
are carried away in a subsequent washing. of dextrose, starch and cellulose in plants.* 


Recovering Newsprint 

In the second paper, entitled ‘‘Recovering Newsprint,” 
Charles Baskerville and Reston Stevenson pre¬ 
sented a novel method for completely de-inking news¬ 
print stock containing a large percentage of ground- 
wood, with a minimum production of yellow color. The 
method depends on the use of American fullers earth 
suspended in the alkaline solution used for pulping and 
lifting the ink. The oils of the ink are adsorbed by the 
earth and the solid particles of ink adhere to it. The 
fullers earth is then washed away through a fine screen, 
leaving the pulp free from pigment and binder, and as 
^ean as when first made. 

Cellulose Content of Various Compound 
Celluloses 

In discussing ‘‘The Cellulose Content of Various Com¬ 
pound Celluloses,” Prof. Louis Kahlenberg presented 
results of experiments in which the cellulose content of 
various compound celluloses had been estimated by the 
ferric chloride hydrolysis method. Twelve different 
woods, nine straws, nine nutshells and two barks were 
investgated. Where comparable results have pre¬ 
viously been published, the present results are of the 
same order of magnitude. 

The Constitution of Cellui^se 

The most important paper of the symposium was on 
‘‘The Constitution of Cellulose,” by Prof. Harou) Hib- 
bert. About an hour was devoted to the presentation 
of this paper and the considerable discussion which it 
aroused. Formulas which have previously been pro¬ 
posed by Tolens, Cross and Bevan, Green, Vignon 
and others were first briefly considered and the facts 
pointed out which any structural formula for cellulose 
should explain. The new formula which Dr. Hibbert 
proposed explains all of these and some others. The 
formula follows: 

CH 2 OH CH.OH 


QH CH 

0 

X-O CH-CH 0 

I ® 

1 

1 

1 

CHOH-CHOH- 

-CH 

CHOH-CHOH-CH -X 


simple Molecule Ordinary or polymerized molecule 

X = Simple Cellulose Molecules 


A characteristic feature of the new formula is the 
presence of a primary alcohol group which the recent 
work of Denham and Woodhouse and of Pictet has 
shown to be present. Up to the present, work on the 
constitution of cellulose has been carried out chiefly 
along the lines of (1) “Hydrolysis,” (2) Xanthogenate 
Reaction, (3) Acetolysis, (4) Methylation. The author 
has started work on the direct synthesis of cellulose by 
synthesizing 

CH-CH,-0 

CH.-CH,-CH 

and outlined a method on which he is working for the 


The Acid Hydrolysis of Sugarcane Fiber and 
Cottonseed Hulls 

In the absence of the authors, E. C.’ Sherrard and 
G. W. Blanco, the next two papers were presented by 
Dr. Hawley. In the first one, on “The Acid Hydrolysis 
of Sugarcane Fiber and Cottonseed Hulls,” it was shown 
that by one method of treatment bagasse gave about 
27 per cent xylose and cottonseed hulls 14 per cent; by 
a second method, bagasse gave 21 per cent figured on 
the dry fiber basis, and of this 57 per cent was obtained 
crystalline. It was pointed out that pentose sugars 
influence the equilibrium which is established in the 
conversion of cellulose to hexose sugars by h/drolysis. 
When present in sufiicient quantity, they entirely pre¬ 
vent the formation of fermentable sugars. Attention 
was called to bagasse as a promising source of xylose 
or furfural. 

Hydrolyzed Sawdust as a Cattle Food 

In the second paper “The Preparation and Analysis 
of a Cattle Food Consisting of Hydrolyzed Sawdust,” 
results were presented indicating that a cattle food 
with a very considerable food value can be prepared 
by hydrolyzing Eastern white pine sawdust with sul¬ 
phuric acid of 1.8 per cent concentration for twenty 
minutes at 120 lb. steam pressure. The average of 
twenty-nine cooks showed a yield of 18.86 per cent 
total sugars. The indications are that there are other 
digestible ingredients which have food value besides 
the sugars. Feeding experiments seem to justify fur¬ 
ther work and this is now being conducted. 

A Comparison of Wood Cellulose and 
Cotton Cellulose 

Another contribution from the Forest Products 
Laboratory was “A Comparison of Wood Cellulose and 
Cotton Cellulose,” by S. A. Mahood and D. E. Cable. 
Samples of wood cellulose and cotton cellulose which 
had been subjected to various conditions of cooking 
and bleaching were analyzed to determine first, the best 
conditions for high yield of purified cellulose, and sec¬ 
ond, to determine points of similarity of difference in 
cellulose from wood and that from cotton. Munition 
linters were taken as standard and suggestions were 
offered for improving the yield of similar cellulose from 
wood. Acid cooking or acid and alkaline cooking are 
more effective for this purpose than alkali cooking. '^It 
was pointed out that since the results showed that 
cellulose from wood was a different chemical aggregate 
from cellulose from cotton, the practice of checking 
wood cellulose according to the specifications for cotton 
is questionable. 

The next paper on the program had to be omitted 
owing to the inability of Dr. Hugh P. Baker to be 
present at the symposium. 

Cellulose Mucilage 

In a paper entitled “Cellulose Mucilage,” which was 
presented in abstract owing to the author’s absence, 
Dr. Jessie E. Minor pointed out that recent work of 
Schwalbe and Becker confirms her theory that reactive. 
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insoluble, colloidal hydrocclhilose is pure cellulose which 
has adsorbed dextrincs formed by the hydrolysis of 
some of the cellulose itself. These dextrines thus ad¬ 
sorbed catalyze further hydrolysis, as does also hemi- 
cellulose or acid treatment of the pulp prior to beating. 
Use is made of this phenomenon in making parchment 
paper. The adsorbed dextrines assist in holding size, 
dye, coating, etc., but impregnation with metal weakens 
the strength of the resulting paper. 

Cellulose Section to Be Formed 

Following the formal papers, consideration was given 
to the advisability of forming a Cellulose Section, a 
number of those present taking part in the discussion. 
It was the unanimous opinion that both the importance 
of the cellulose industries in this country and also the 
interest in the subject manifested at the two symposia 
were sufficient to justify the formation of a Cellulose 
Section, and it was voted that the necessary steps 
should be taken for the formation of such a section. 

Section of Sugar Chemistry 

C. E. Coates, discussing the subject of “Refining Raw 
Sugars Without Bone Black,” explained the important 
economic development which would be possible through 
the use of Louisiana sugar factories as refineries dur¬ 
ing the period of the year when not active for direct 
cane campaign. The use of bone black methods of refin¬ 
ing in these plants is inexpedient, as the required extra 
investment would be considerable. 

This author presented a large number of results from 
his own experience where various systems of operation 
had been attempted. Sulphatation, sulphitation, car- 
bonation and direct filtration processes were all dis¬ 
cussed. Yields were presented for these various 
processes under different circumstances, showing that 
with careful control returns which compare favorably 
ivith some refinery practice can be obtained. 

Important results were reported particularly on the 
use of activated char. This material as prepared from 
rice hulls and other sources lends itself to frequent 
revivifying by washing and several rebumings at longer 
intervals. In one case thirty successful uses of certain 
samples of char seem to be entirely feasible. The use 
of kieselguhr was also discussed in this connection. 

Application of Clarifiers 

W. D. Horn reported on the application of the Dorr 
classifier and the Williamson clarifier. The former 
apparatus, commonly used as a thickener for metal¬ 
lurgical slimes, lends itself also to the separation of 
insoluble materials from cane juices. A system of con¬ 
tinuous subsidence and decantation of the clear liquor 
is accomplished, it is claimed, with very little inversion, 
the production of a clear juice, and a large fuel saving. 
The Williamson clarifier operates with violent aeration 
of the warm solution and subsequent skimming from the 
surface of the liquid in shallow pans of the scum thus 
collected. The skimming permits siphoning off of clear 
liquors and is reported to be very satisfactory. 

Sugar Industry of France 

T. H. Murphy, discussing the sugar industry of 
France, reported interesting figures regarding the pres¬ 
ent status. Before the war 213 factories had sufficient 
output to permit exports of 80,000 tons per year. The 
present output of sixty rather small factories leaves a 


deficit requiring import of 400,000 tons. It is reported 
that 142 factories were 86 per cent destroyed, par¬ 
ticularly by removal of the copper equipment and the 
electrical apparatus and machinery. The damage is 
estimated by this author at $89,000,000. Reconstruc¬ 
tion is inevitably slow because of the very special equip¬ 
ment needs of the factories. 

Sugars in Bacteriological Work 

E. H. Eitel discussed the application and availability 
of certain rare sugars for bacteriological work. These 
are applied particularly for the differentiation between 
different classes of bacteria, affording an important 
field where co-operation of chemist and bacteriologist is 
essential. 

Laboratory Methods 

liaboratory methods received considerable attention, 
especially by a group of papers presented by F. J. 
Bates and his associates in the sugar laboratories of 
the Bureau of Standards. C. A. BROWNE reported on 
a graphic method for estimating reducing sugars in the 
presence of sucrose. His charts will permit correction 
for dextrose figures between zero and 250 mg. in the 
presence of sucrose ranging from zero to 5 g. The same 
author discussed fully the chemical, physical, mycolog- 
ical and entomological characteristics of imported cane 
.sugars. 

He pointed out that the trend at present is to 
produce 96 deg. test sugar. There is some 98 to 100 
deg. test imported for direct use and slight indication 
that more of this will be imported, especially if care 
and cleanliness are exercised in preparation of material 
suitable for direct consumption. 

Changes in Sugars During Refining 

Discussing the changes in sugars during refining, 
A. F. Blake treated the relationship of Clerget values 
to plant processes and stages. He pointed out the im¬ 
portance of true sucrose determination in order to secure 
reliable information for plant and refinery control. The 
true percentage of sugar is not usually computed from 
polarization figures and one may be misled if this is 
not done, with serious consequences. 

Division of Dye Chemistry 

New^Naphtluilene Dyes, by A. S. Wheeler. When 
naphthalene is sulphonated to a disulphonic acid in the 
1-5 position, then treated with NaOH and oxidized, a 
product called jugjone is produced, and this, treated 
with bromine or with chlorine, gives a series of red, 
yellow and brown dyes that are very beautiful on silk. 
The colors range according to mordants—^which are 
necessary only for shade—^from red to brown and yel¬ 
lowish bronze. He suggested further coupling with 
'azo compounds. 

Applications of Maleic and Fumarie Acids and Their ' 
Salts in the Textile Industry^ by J. H. Carpenter, of 
The Barrett Co. These are now available in commer¬ 
cial quantities, and their uses are indicated as mordant 
assistants in chroming, in wool printing, in silk dyeing 
and finishing, increasing luster, and in certain blacks 
on cotton and in mercerizing. The acids are oxidation 
products of benzene in which vanadium is used as a 
catalyst. 

The Education of the Research Chemist, by B. E. 
Rose, of the du Pont company. The author pointed out 
that the dye industry of the United States represents 
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a large-scale experiment with men not experienced in 
the industry. He traced the education of the men so 
taken over in general, and expressed the belief that the 
educational system of the country was the best available 
to develop ingenuity, energy, etc., but that it was less 
effective in preparing for advanced research. Many 
failures were due to the fact that men experimented 
first and thought afterward, while the opposite is the 
rule of research. Another defect was the tendency to 
get quick results by hitting the high Rpots. Then all 
the valleys have to be laboriously filled out. Often, 
too, in industrial laboratories the quantities used in 
experiment were so large as to delay results. He was 
urgent in favor of training in history, English, etc., 
and a better grounding in the principles of physics 
and chemistry in preference to technology courses. 

Dr. Derrick, of the National Aniline Co., pointed out 
the peculiar value of group work in research, holding 
that two good men working together and helping each 
other are worth more than four good men working 
alone. 

There followed several papers from the Color Labora¬ 
tory of the Bureau of Chemistry at Washington on 
photo-sensitizing dyes, and one by C. R. Senseman 
which bore on the production of resorcinol, as did also 
a paper by Henry McCormick, of Chicago, called “The 


Extraction of Resorcinol From the Alkali Melt.’* An¬ 
other paper by E. E. Brunskill, of the Cincinnati 
Works (formerly Ault & Wiborg), discussed the Analids 
of Beta Oxy-napthonic acid. 

The Qualifications of Organic Chemists was presented 
by L. Crossley, chief chemist of the (^aico Works, in 
which he, like Dr. Rose (and both Drs. Crossley and 
Rose have had wide experience as professors of chem¬ 
istry before entering into industry), felt that so-called 
utilitarian work was of least value, while training in 
general principles in those studies which are necessary 
for the meditations of thoughtful men was of leading 
importance. 

The same author, together with C. B, Ogilvie and 
G. S. Simpson, described a circulating burette provided 
with temperature control for making quantitative 
analyses of amines and noting the variations in shade 
produced by the decomposition of coupled products. 
Also an agitator for long-continued stirring of volatile 
liquids. Dr. Oossley also called attention to the ex¬ 
plosion hazard of naphthalene vapors in the presence 
of SO 3 . 

Reports of the meetings dealing with Leather, Fuels. 
Fertilizers and Rubber, and an account of the visits to 
the various industrial plants will bo published in sub¬ 
sequent issues. 


First Meeting American Society for Steel Treating 


First General Meeting of Amalgamated Societies Held in Philadelphia—Exhibit of Heat-Treating Equip 
ment—Excursions to Many Important Industrial Plants—Abstracts of 
Some Technical Papers Presented 


D uring the past few months, a movement toward 
Ihe am.'ilgamation of the Steel Treating 
Research Society—^the pioneer organization of 
technical men in hardening rooms—and the younger and 
more vigorous American Steel Treaters’ Society has 
been effected. Overtures for thi.s desirable step were 
commenced by Prof. A. E. White, of the University of 
Michigan, who easily convinced the influential men in 
each society that much duplication of effort could be 
avoided, needed funds conserved, and better progress 
made in all respects should these two organizations 
cease their sharp competition for .support. As a dis¬ 
interested third party, he was thus responsible for the 
merger which was finally confirmed by an overwhelming 
letrer ballot of each society. It was therefore fitting that 
he should be unanimously elected president of the new 
society, the American Society for Steel Treating, at its 
first meeting, held last week in Philadelphia. T. 1 ). 
Lynch, of the Westinghouse Co., and T. E. Barker, of 
the Miehle Printing Press & Mfg. Co., are vice pres¬ 
idents, ivhile W. II. Eisenman, the energetic secretary 
of the American Steel Treaters’ Society, will occupy the 
same, but enlarged position. Directors are Howard J. 
Stagg, Halcomb Steel Co.; E. J. Janitzky, Illinois Steel 
Co.; W. C. Peterson, Packard Motor Car Co.; and 
Frank Fahy. consulting engineer. New York. 

A very creditable exhibition of apparatus used in 
heat treating was held by the society at the Commercial 
Museum. Many firms manufacturing tool and alloy 
steel; furnaces, refractories and fuel burning equip¬ 


ment; pyrometers and physical te.sting machines; 
quenching oils and carbonizing compounds displayed 
their lines, and were visited by many society members 
and guests. Some of the exhibits contained full-sized 
equipment in operation, a fact which influenced the 
comfort of the occasion materially. A dozen large ga.s 
furnaces produce more or le.ss noise and considerable 
heat; the heat could be endured by mo.st of the men— 
it felt like homo--but the noi.se detracted very materially 
from the technical se.s.sion.s: often it was absolutely 
impossible for the speakers to be heard by those at the 
rear of the hall. Yet despite this regrettable fact, the 
eight technical ses.sions were quite well attended and the 
papers were followed with extreme attention. Several 
of the more intere.sting contributions are ab.stractcd on 
the following pages. 

Messrs. Sauvkur, Richards and Vauclain formed 
the attractions at the banquet. Dr. Richards spoke on 
“The Ancient and Honorable Art of Steel Treating*’ 
and cited evidence to support his view that iron and 
steel were discovered even earlier than bronze. By 
virtue of his skill in making tools and weapons the smith 
and armorer have always held a most honorable iiosition 
among craftsmen. Dr. Richards, together with Prof. 
Sauveur, ventured the hope that the new society would 
add much luster to the ancient prestige by adding newly 
discovered science to the heat-treaters’ equipment. Prof. 
Sauveur even went further in citing the fact that 
whereas steel-metallurgy has been revolutionized in the 
last three centuries by the labors of a galaxy of French 
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and masters, the efTorta of Americans have 

largely been confined to the introduction of grand labor- 
saving devices, and the procurement of tremendous ton¬ 
nage. Yet the new society, in emphasizing quality as its 
prime aim. should have a great influence in the future 
development vif substantial advances in steel metal¬ 
lurgy; an advance which is pacing civilization. 

Some of the Technical Papers 

Heat-Treating Small Alloy Steel Parts 
A method of heat-treating small high-carbon or 
chromium-vanadium steel parts in quantity for max¬ 
imum hardness and strength was described by R. L. 
Gilman, of the Standard Steel & Bearing Co. He uses 
three rotating tube furnaces, connected in series, with 
the necessary quenching tanks and conveyors between, 
so that the operation is continuous and requires no 
manual labor. The furnaces arc gas fired, with auto¬ 
matic regulation for close temperature control. Parts 
are charged into the cold end of the carburizing fur¬ 
nace at the rate of 150 lb. per hr., together with 
crushed charcoal. These work their way forward so that 
at the end of 30 min. they attain a low red heat. 
A mildly carburizing atmosphere is maintained by 
illuminating gas from municipal mains. Gradually 
the pieces attain about 1,600 deg. F., and at the end of 
two hours drop out of the end of the furnace into 
circulating oil. A conveyor quickly removes them at 
a smoking heat to boiling soda solution for cleaning, 
and thence to the hardening furnace at a uniform tem¬ 
perature. This furnace is heated to a considerably 
higher temperature (1,750 deg.) than the piece attains, 
owing to its short stay—*6 or 7 min. is sufficient for 
Vii-in. W'ork to reach the hardening temperature super¬ 
ficially. Quenching and annealing follow, a similar 
furnace practice being used. Small pieces of correct 
shape, such as many bearing parts, may be safely 
treated in this manner, which gives extreme uniformity 
of surface hardness and finish. Subsequent operations 
may proceed with sufficient precision and speed to pay 
amply for the long carburization period. 

Heat-Treatment of Chromium-Nickel Steel 
Spindles 

Details of the heat-treatment given chromium-nickel 
steel spindles for automatic screw machines were given 
by H. B. Smith ami F. J. Olcott, of the New Britain 
Machine (’o. S.A.K. Steel 3440 (Fig. 1) is delivered in 
5i-in. rounds, and forged to 3A in. at temperatures from 
2,000 to 1,600 deg., giving the microstructure of Fig. 2 
after air cooling. Four thousand pounds of forgings 


is then loaded into a car-type furnace at 600 deg. F., 
and in twelve hours is heated to 1,600 deg. Doors are 
then opened and the charge removed after it has cooled 
to 600. Annealing is done in a similar furnace. Seven 
hours is required to reach 1,380 deg.; the furnace is 
then sealed, and in four hours has dropped to 600 deg.,, 
when the charge is removed. Maximum allowable Bri- 
nell hardness is 200, and the structure is as shown in 
Fig. 3. After machining into a hollow tube 3J x 32 in.^ 
with id-in. walls^ the spindle is hardened in a lead pot, 
8 in. diameter by 54 in. deep, containing 450 lb. lead at 
1,400 deg. F'. One spindle is immersed, lowering the 
lead to 1,375, which temperature gradually increases,, 
reaching 1,400 in 10 min., when the spindle is oil 
quenched. Drawing is done in an electric furnace at 
400 deg. F., automatically controlled to within 7 deg. 
plus or minus, 80 min. being required. Fig. 4 repro¬ 
duces the structure; minimum hardness is 418. Finish¬ 
grinding with a soft wheel, slow feed and plenty of 
water will produce no soft spots, in fact total rejections 
over a period of two years amount to but 1 in 700. 
Hardening warps some pieces as much as 0.06 in. out of 
line; this is corrected under a press, but is a feature 
which requires further study for its elimination. 

Hardening Tractor Worms 

J. L. McCloud described some interesting results ob¬ 
tained at the Ford Motor Co. in the routine of harden¬ 
ing tractor worms. As a result of preliminary work 
on rather an extensive scale, they became convinced 
that the best combination of machining qualities, high 
physical properties, ease in heat treatment and grind¬ 
ing could be had from oil-hardening gear stock (carbon 
0.42 per cent, Mn 0.86, Cr 0.90, Ac 1,450 deg. F., Ar 
1,280 deg. G.). By the use of a continuous furnace the 
annealing and normalizing time was reduced from 12 
hr. to 21 hr.; the furnace, although only three times as 
large as the intermittent type, handles six times the 
work, or 1,900 lb. per hr. Normalizing consists in bring¬ 
ing the steel to 1,675 deg. F., where it remains long 
enough to relieve all forging strains and to place all car¬ 
bide in solution; then it is cooled at a definite rate just 
below Ar, then quenched in boiling water. Machinability 
is found to be a function of the Brinell hardness, which 
is therefore held between 179 and 207. After finishing, 
the gear is heated in a salt bath (60 per cent Na^CO,, 
37i per cent NaCN and 12 per cent NaCl). It requires 
10 min. to reach 1,640 deg. G.; after remaining 6 min. 
longer it is quenched in oil; the resulting Brinell hard¬ 
ness is about 600, both at edge and center. Its ductility, 
however, is low—the elastic limit and ultimate are prac- 



FIGS. 1. to 4. CHROMIUM-NICKEL STEEL IN SPINDLE 
All etched by NHOa In alcohoL X 70. 

Fig. 1. As received. Fig. 2. Unannealed forging. Fig. 8. Annealed forging. Fig. 4. Finished spindle. 
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tically the "same. "If -now the hardened steel worm is 
plunged into another salt bath at 1,470 deg. F. for 12 
min., it^^:temperature at the center will reach 1,376 
deg. F.; upon second quenching the hardness in the 
tooth section will still be 500 but at the center it is 
reduced to 340, while the ductility is immeasurably 
improved (e. 1. 60,000 lb., ult. 100,000+ lb.). 

Quenching Mediums 

V. E. Hillman, metallurgist of the Crompton & 
Knowles Loom Works, discussed **The Efliciency and 
Applications of Various Quenching Mediums.” He de¬ 
fined the main useful characteristics of oil to be five: 
First, the hardening efficiency, measured by the Brinell 
number of a coupon after quenching from a proper 
temperature; second, the quenching uniformity, or the 
production of substantially equal hardness despite ma¬ 
terial variations in oil temperature; third, the viscosity, 
which as it increases, increases the difficulty of circu¬ 
lation and reduces the hardening efficiency; fourth, the 
flash point, which must be high from a safety stand¬ 
point; and fifth, the permanency under constant use. 
While practically all oils when used as quenching baths 
act in the same way when new, when maintained at a 
uniform temperature, and when used as a still bath, 
animal oils in general have a good hardening efficiency, 
but deteriorate rapidly in use and vary much in quality 
shipment to shipment. Vegetable oils also give good 
hardness, but are liable to deteriorate through oxida¬ 
tion. Mineral oils, while subjected to some fractional 
distillation in continuous quenching duty, are excellent 
in service not too severe. Compounded oils of good 
repute are on the market which overcome many of 
these difficulties. 

Peace-Time Uses of War-Time Lessons 

A clear account of some ^T^essons Learned in the 
Manufacture of Munitions and Ordnance That Can Re 
Applied to the Peace-Time Pursuits of Industry” was 
given by F. V. Larkin, head of the department of 
mechanical engineering, Lehigh University. Tracing 
the manufacture of projectiles and gas cylinders from 
the furnace to the finished state, he remarked that if 
the furnace operators will compile an accurate history 
of every open-hearth heat, many mysterious “off-heats” 
may be easily explained and become much less frequent. 
Proper attention to pouring, giving a smooth, clean sur¬ 
face on the ingot, followed by careful rolling-mill prac¬ 
tice will reduce chipping or grinding of surface defects 
in the blooms down to zero. Pyrometric control of 
forge furnaces gives more uniform heat, reducing wear 
on tools and the number of rejections. Heat treaters 
should know enough about pyrometers to regard them 
as aids in their work rather than telltales. Time was 
demonstrated to be an important factor here—contin¬ 
uous furnaces were operated on the stroke of a gong, 
effecting remarkable results in volume and quality of 
production. Turning to the human side of the work. 
Prof. Larkin emphasized that with the right spirit in 
a new organization, the existence of unknown trade 
secrets la a spur to accomplishment rather than a handi¬ 
cap, and he knew of no secret process which could not 
be bettered by proper study and execution. Specifica¬ 
tions, too, if properly drawn and fairly met, cannot but 
work to the advantage of the workmen, establishment 
aiid product. Never ask a customer whether a product 
will do. Know that it is right, and then he will have 
to take it. 


Manufacture of Stainless Steel Articles 

Certain metallurgical features of the manufacture of 
stainless steel articles w’ere given by W. II. Marrle, 
manager of the American Stainless Sted Co. An 
analysis of C 0.20 to 0.40 per cent, Cr 13 per cent, Si 
0.30 per* cent and Mn 0.60 per cent has been all but 
standardized. Carbon mu.st be above 0.20 per cent for 
necessary hardness, yet not above 0.40,* else difficulty 
will ari.se in forging. Silicon tends to neutralize the 
hardness of carbon, yet enough should be present to 
insure soundness. Chromium is the essential element 
furnishing the peculiar resistance to corrosion, tung¬ 
sten and nickel being sometimes added for an increas¬ 
ing luster in polish. Freedom from corrosion is inde¬ 
pendent of the surface shape and smoothne.ss as long 
as it is clean and not cold-worked. In practice, how¬ 
ever, a polished surface insures cleanliness. Stainless 
steel is manufactured much like high-speed steel. Ingots 
are box-annealed at 1,380 deg. F., air-cooled, reheated 
to 2,100 deg., and hammered carefully, never allowing 
the temperature to drop below 1,650 deg. F. Cooling 
after forging gives hard material, the higher the unin¬ 
terrupted cooling the harder. Hough forgings are now 
re-annealed at 1,380 deg. F., using all the precautions 
necessary for high-grade steel; furnace-cooled to 
1,100, and then air-cooled—resulting in Brinell hard¬ 
ness, 200. After machining and finishing the piece 
may be hardened from 1,750 in air, oil or water, depend¬ 
ing upon the intricacy of the shape, and tempered at 
a suitable heat, varying from 280 deg. F. for knife 
blades to 1,100 deg. F. for exhaust valves. One early 
trouble in using this material in the cutlery trades 
occurred here, since the temper colors appear at approx¬ 
imately twice the temperature indicated by plain carbon 
steels. 

Helical Springs for Heavy Duty 

Unusual springs of particularly heavy duty are re- 
(luired to transmit the power from a motor-driven quill, 
through a flexible coupling to the driving wheels of 
heavy electric locomotives. T. 1). Lynch, of the We.st- 
inghouse Co., presented a tentative specification for 
manufacture of such helical spring.s, or indeed, for 
higher grade locomotive .springs than tho.se now avail¬ 
able. 

He favors an analysis as follows: 

(^irbon . O.TiO (o 0.60 

M.'inK.'iiif.*'" .0.6JI to O.KO 

.S*II< on . 1.00 to 2.20 

I'li(i.*«|)honi.s . 0.04 M.’ix. 

Sulphur . 0.04 M;ix. 

It should be made by crucible or electric furnace, ca.st 
in 9-iii. ingots with smooth surface, free of surface 
blemishes. Such steels must be reheated very slowly^ 
tolling temperature is 1,100 deg. C. After careful re¬ 
duction to 3-in., the billet is cooled, cropped thoroughly, 
and any surface defect chipped or ground out. Reheat 
to 1,100 deg, C., roll to size (in this case 1 in. -i= 0.025), 
shear, cool, inspect and carefully bundle .so that no 
scratch or nick may mar the finished .surface. In 
spring making, the rods are coiled on a hot mandrel 
after heating to 925 deg. C. Allow no water to come in 
contact with spring or mandrel; notch for length at a 
dull red heat, cool slowly and uniformly. All operations 
should guard against producing the slightest surface 
damage. Recommended heat treatment: preheat to 700 
deg. G., soak at 900 deg. G., quench in light oil; draw in 
salt bath at 455 deg. G., and finally clean in a hot soda 
wash, followed by an oil dip to prevent corrosion. Bri- 
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nell hardness should be between 376 and 450; structure 
troostitic or troosto-sorbitic; tensile strength 200,000 
lb. per sq.in. or more. The specification covering re¬ 
action under load depends upon the use to which the 
spring is to be put. 

Highly Resistant Alloy Steel 

Charles M." Johnson, director of research depart¬ 
ment, Crucible Steel Co., described the “Properties and 
Microstructure of Heat-Treated Non-Magnetic, Flame-, 
Acid- and Ru.st-Resisting Steel.” The analysis was 
not given, but the statement was made that the carbon 
was 0.3 to 0.4, and micrographs of ingot structure 
indicate it to be a complex alloy which reverts to a 
homogeneous solid solution upon annealing at 1,300 dog. 
C. (Rrinell 160), and upon very long-continued tem¬ 
pering—a matter of day.s—allows an excess constituent 
to divorce itself and become spheroidized. It is quite 
non-magnetic -its residual magnetism after charging 
<lid not exceed four lines per sq.cm. It resists .staining 
and rusting remarkably; the resistance to corrosion 
being compared with other well-known steels as follows, 
the figures representing loss in grams per sq.in. in 
24 hr. : 
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Although the metal can be forged, rolled or sheared 
in thickne.sses 0.1 to 1 in., and is machinable, it offers 
a maximum resistance to prolonged heating at temper¬ 
atures up to 2,000 deg. F. and is cut by the oxy- 
acelylenc torch with the utmost difficulty. 

Blades for Power Shears 

Aside from the hand and machine tools required in 
their extensive shops, a modern steel plant requires 
much tool-stock for shear blades and pneumatic chisels, 
the latter for chipping surface defects from high-grade 
billets. George Porteous, of the Minnesota Steel Co., 
called attention to the fact that a high-grade open 
hearth steel analyzing C 0.90 to 1.00, Mn 0.30 to 0.40, 
Si 0.02, P 0.01, S 0.03, can be used successfully for such 
.service with better economy than crucible or alloy steels 
costing at least four times as much. He described in his 
paper precautions to be observed in the forging and 
hardening of pneumatic tools, drills, taps and reamers. 
Fig. 5 shows some of the tools, as well as two pairs of 
shear blades, the larger for billets and the smaller one 
for rounds. A pair of the latter were exhibited and 
were in excellent shape, even after having cut 20 tons 
of cold Iv'it-in. rounds of 1.20 carbon, 0.70 manganese 
steel. These blades are carefully forged, furnace an¬ 
nealed at 1,475 deg. F., machined and hardened at 1,450 
deg. by quenching in water to harden the surface, then 
transferring the still hot piece to oil. Drawing tempera¬ 
ture is 490 to 500 deg. F. If the bolt line through the 
center of the blade is kept tough by protecting with 
bolts, washers and strips during the heat-treating opera¬ 
tions, as shown at the right of Fig. 5, no breaks at this 
weak section will occur either during fabrication or 
service. 
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Cyanide Hardening Due to Nitrogen 

G. R. Brofhy and S. B. Leiter, of the General Elec¬ 
tric Co., have discovered that whereas pearlite due to 
carbon *and pearlitic structure due to nitrogen are indis¬ 
tinguishable after picric or nitric acid etching, Stead’s 
cupric reagent darkens the former very slightly but 
turns #nitride black. Using this test, cyanided cases 
were found to contain much nitrogenized material. They 
therefore conclude that absorption of nitrogen is re¬ 
sponsible for the properties of articles case hardened in 
cyanide, as well aft the carbon, which latter had formerly 
been thought the preponderating cause. If a bar con¬ 
taining 0.04 per cent carbon be immersed four hours, 
the resulting surface will analyze only 0.33 per cent car¬ 
bon, yet it will easily resist a file. Quenched 30-point 
steel Brinells 207, but the cyanided bar is hard to file 
even after annealing. Further confirmation of the 
authors’ ideas is found in the fact that if a cyanided 
case be ground off, the rod is still very brittle, and re¬ 
mains so after ordinary annealing. 
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Studiejs In Evaporator Design"—IV 


An Investigation of the Boiling Points of Salt Solutions—Critical Examination of the Vapor Pressure 
and Temperature Data Given in the Literature, Checked by Determinations— 

Charts and Tables on Salt Solutions * 

By w. l. badger and e. m. baker 


AS A part of the extensive program of research, 

Uk undertaken in the Evaporator Experiment Sta- 
jL tion of the University of Michigan, on heat trans¬ 
mission in evaporators and the various factors affecting 
evaporator design, a study is being made of the loss in 
effective temperature drop between heating steam and 
boiling liquid, due to excess boiling point of the solution 
being evaporated. To this end it has been found neces¬ 
sary to attempt to collect all possible data on vapor 
pressure-temperature curves at varying concentrations 
of the more important chemicals recovered from solution 
in the industries, and where information is not available 
or is of doubtful value, to determine the necessary data 
in this laboratory. This paper particularly concerns an 
investigation of such curves for sodium chloride, and a 
critical review of such data contained in the literature. 

Elkvation of Roiling Point With 
Salt Concentration 

In the design of an evaporator installation, it is 
necessary to know the ^'excess boiling point” of the 
solution being evaporated in each effect, at the tempera¬ 
ture and pressure existing in that effect, in order to be 
able to calculate the heating surface required in any 
given case. This so-called “excess boiling point” is 
merely the elevation of the boiling point of the solution 
over the boiling point of pure water at the given pres¬ 
sure. The difference between the temperature of the 
steam supplied to the evaporator, /„ and the tempera¬ 
ture of the vapor coming from the solution, t., may be 
divided into three parts: 

a. Loss of effective temperature drop due to the excess 
boiling point of the solution. 

/>. Loss of effective temperature drop due to the effect 
of hydrostatic head. 

c. Temperature drop available to cause heat trans¬ 
ference from the steam to the boiling solution. 

Hence, the available or effective temperature drop 
may be much less than the total temperature drop, since 
c — (/, — t) - (a -f ft). 

For example, a saturated .solution of Na(M will boil at 
108.7 deg. C. under a pressure of 760 mm. mercury, 
while water boils at 100 deg. C. If steam at 115 deg. 
C. were used to cause evaporation of water, and also 
of a saturated NaCl solution, in evaporators operating 
under 760 mm. pressure, there would be an effective 
temperature drop (neglecting for the moment the hydro¬ 
static head losses) across the heating surface of only 
6.3 deg. C. in the case of the salt solution, as compared 
with 15 deg. C. in the case of water or a solution that 
doe.s not have an excess boiling point. Moreover, the 
heat transmission per degree temperature drop per 
square meter of heating surface will be much less the 
smaller the temperature drop.* The excess boiling 

*R«.a<l bffoi'e the Ani«^r!cHn InAtltute of CIk'IYiIohI Eni^ineerfl. 
Montreal. June 29. 192n. 


point represents a loss of temperature drop, which 
means loss of evaporator caparitij, not of thermal effi¬ 
ciency of the set of pans. 

Direct Determinations Required 
While the literature shows a large number of 
determinations of elevation of the boiling points of 
aciueous solutions, many of these are for dilute or only 
moderately concentrated solutions, or are at atmospheric 
pressures. On critical e.xaminaiion, many of the values 
given are found to differ widely. Hence this laboratory 
has undertaken the rather ambitious program of exam- 
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ining the values given in the literature, and of making 
such determinations as may be necessary to prepare 
tables of sufficient range and accuracy for the purpn.se 
of evaporator design. 

'See; "Studies In Kviiporulor I.” OJljflM. A Mkt. Ksa., 

vol. 23. No. 6, Aiiff. 11, 1920, p. 237. Tlu* rolntlon nf ti'inpiTatiirH 
drop and tcmprnitun* to In-.'il in Oh* vrtlr*Hl 

cvaporatrir. 
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The first problem to be studied has been the excess 
boilina point of sodium chloride solutions. This was 
taken up with the intention of later testing our theories 
by actual test on salt pans regularly in operation. 

It should be pointed out here that it is impractical to 
calculate elevation of boiling point or depression of 
vapor pressure from the physicochemical considerations. 
Many of the laws, as Raoult’s, hold rigidly only for ideal 
solutions. Equations and formuls have, however, been 
advanced which attempt to take into consideration all 
the factors involved, but these, at least from the 
engineering standpoint, are impractical. It is evident 
that for exact application of such formulse a knowledge 
of the degree of dissociation of the solute and of associa¬ 
tion of the molecules and ions of the solute with the 
solvent must be known over the entire range of con¬ 
centrations and pressures. Much of the theoretical work 
has attempted to establish a quantitative I'elationship 
between the boiling points of solutions and osmotic 
pressure. Some excellent work of Dr. Orin E. Madison 
on the theory of osmose, not as yet published,’ shows 
that such relations cannot be expected to hold rigidly 
in the case of electrolytes. It therefore seems unprofit¬ 
able to go into a theoretical discussion of these factors 
ifi this paper, but a bibliography of articles dealing with 
this question and methods of determining boiling points 
is appended. 

The direct determination of the vapor pressure of 
the solution under the desired conditions of temperature 
and pressure either by the static or ebullistic methods is 
far more satisfactory than an attempt to get at it from 
theoretical considerations or empirical formulations. 

The work on sodium chloride was therefore divided 
into two parts: first, a determination of the boiling 
point of saturated sodium chloride solution over the 
temperature range 50 deg. C. to the boiling point at 760 
mm. pressure, to supplement the values found in the 
literature, and second, a critical study of the values 
given for the boiling points (or vapor pressures) of 


salt solutions of various concentrations over the range 
of temperatures and pressures employed in evaporator 
practice. 

Roiling Point Apparatus 

Several types of boiling point apparatus were experi¬ 
mented with, but the apparatus finally used is shown in 
Fig. 1. The drawing is nearly self-explanatory. A 
saturated solution of sodium chloride, together with an 
excess of salt, was placed in the 2-1. flask A, which was 
protected from radiation and air currents by a layer of 
asbestos i in. thick, molded onto the flask. The solution 
was heated by the small electric heater B. The amount 
of heat input, or rate of boiling, was regulated by vary¬ 
ing thd current by means of an external resistance in 
series with the heater. The vapor passed up around the 
thermometer through the tube C, which was also pro- 
tected^with asbestos covering, except at the point where 
temperatures were being read, thence to the trap D and 
the condenser E. All condensed water was returned to 
the flask at the base of the heater by the tube F. By 
thus steam-jacketing the thermometer, the steam correc¬ 
tion to the reading taken was reduced to 0.12 deg. C. for 
the maximum correction for the temperature of the 
emergent stem. The vacuum was measured by the U 
manometer M which communicated directly with the 
flask, thus measuring the pressure at a point very near 
the thermometer bulb. The importance of this precau¬ 
tion is well shown by E. von Rechenburg.” The vacuum 
was maintained and regulated by means of an ordinary 
laboratory water jet vacuum pump. In this way it was 
possible to hold the vacuum steady within 1 to 2 mm. 
for periods of over 30 min., during which a number of 
simultaneous readings of vacuum and temperature could 
be taken. The vacuum readings were corrected for the 
temperature of the mercury, before subtracting from 
the barometer to give the absolute pressure. The ther¬ 
mometer used for the readings below 100 deg. C. was 
graduated in tenths of degrees, and the thermometer 


*By p^Tsonul rommunlcatlon. 


*J. prakt. Chem,, vol. 79. p. 475. 
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used for the higher temperatures was graduated in fifths 
of a degree. These were both certified thermometers, 
which had been rechecked at the boiling point of water. 
It should be remembered that the values were wanted 
for engineering design, and that an accuracy of 0.1 deg. 
C. or 2 mm. of mercury would be amply accurate for this 
purpose.' The values so obtained are given in Table 1. 
This table also includes some values obtained' with 
essentially the same apparatus, but with different 
methods of heating. In one case the heating was done 
by a small copper coil placed in the solution and heated 
by means of steam, and in the other case direct heating 
by a gas flame was used. 

The Literature on Vapor Pressures and 
Boiling Points 

The study of the values given in the “standard” 
tables and scattered through the literature was carried 
out as follows: The data could be separated for the most 
part into two divisions: (n) the vapor pressure of 
certain NaCl solutions over a range of temperatures, 
and (b) the boiling point of various NaCl solutions at 
760 mm. pressure. Curves 1 and 11 were then plotted 
on a very large scale. Curve I shows the value given 
for the vapor pressure of NaCl solutions over a range of 
pressures. Values below 50 deg. C. were discarded as 
not being pertinent. Smooth curves were drawn through 
the points given by each investigator. Our results for 
saturated sodium chloride solutions were included in this 
graph. From Curve I a table was made up showing for 
each 6 deg. interval, from 50 to 100 deg. C., the con¬ 
centration of sodium chloride and the corresponding 
vapor pressure given by each investigator. 

Curve II shows various concentrations of NaCl solu¬ 
tions plotted against their boiling points under 760 mm. 
pressure. Some of the points at the same concentration 

*Many values given In the literature were found to differ by 
two full degrees C.. even though pressures were expressed in 
hundredths of millimeters and temperatures in thousandths of a 
degree. 
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differ by over 2 deg. C.' At this point it was found 
necessary to know the solubility of NaCl at different 
temperatures. For this purpose Curve 111 was plotted 
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■The values given by Proop Richmond. Grnelln-Kraut. 7th ed., 
voL S, p. S69. should be for per cent NaCl instead of g. NaCl per 
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.show ini': NaCl dissolvod by JOO g. H,0 at various 

temperatures as given by different investigators. A 
smooth curve was drawn, and this curve was taken as 
giving the true solubility of NaCl in H^O. Values read 
from this curve are given in Table II. These values 
were also plotted on Curve II, and a smooth curve was 
then drawm through the values previously plotted, and 
extending just up to this solubility line. In drawing 
Curves II, III and IV an effort has been made to 
weight the values according to the care, accuracy and 
date of the original investigations. 

Vapor Pressure of Salt Solutions 

('urve IV was next plotted from data obtained from 
Curves I and III. That is, for each 5-deg. interval, from 
50 to 100 deg. C., the vapor pressures of solutions of 
concentrations ranging from pure water to saturated 
solution were plotted against the corresponding con¬ 
centrations. The concentration for the saturated solu¬ 
tions was taken from Curve III. The 100 deg. C. curve 
was supplemented by values given by Tammann for the 
vapor pressures of salt solutions at 10 deg. C., these data 
r being plotted as solid circles. Smooth curves were drawn 
through these points, thus giving mean values for the 
vapor pressure of solutions of various concentrations at 
5 deg. temperature intervals. Table III, showing the 
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vapor pressure at these temperatures of solutions of 
various concentrations, was then made up by reading 
values from Curve IV. Table IV, derived from Curve 
II, shows the temperature at which solutions of various 
concentrations have a vapor pressure of 760 mm. From 
these values Curve V was plotted, which shows the vapor 
pressure, at different temperatures of water, of solu¬ 
tions containing 4, 8, 12, 16, 20, 24, 28, 32 and 86 g. 
NaCl per 100 g. H,0 and of saturated NaCl solution. 
It is noteworthy that smooth lines, conforpiing in curva¬ 
ture with the curve for pure water, could be drawn 
through everj/ point so plotted. From this it is inferred 
there could be no great error in the values given by 
either Curves II or V. 

Temperature Heads 

Curve V is useful in giving a close approximation of 
the temperature drop available for heat transference in 
a salt pan. The temperature of the vapor coming from 
the solution in any effect is the temperature at which 
water would boil under the pressure existing in that 
body, and hence may be read from the curve, G — 0 
(call this temperature f,). Now if the mean hydro¬ 
static head, expressed in mm. of mercury, is added to P„ 
the mean total pressure in the boiling liquid, is 
obtained. On Curve V follow over the pressure P, until 
the particular concentration of salt existing in the pan 
i.s reached. The abscissa corresponding to this point 


gives the mean temperature, at which the solution 
boils. The difference between these two temperatures, 
— t^, is temperature drop lost due to excess boiling 
point and hydrostatic head. The difference between 
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the temperature of the vapor coming from the previous 
effect and is the temperature drop really available to 
cause transference of heat through the heating surface. 

A complete table of values was read from Curve V, 
these data being given as Table V. This table gives the 
temperature at which the various solutions have a 
certain vapor pressure, as the data are most serviceable 
for evaporator design in this form. A ‘‘straight line” 
interpolation may be used between adjacent values to 
obtain intermediate values without increasing the error 
of the results. The plotting was carried out carefully, 
and to large scale, and it is felt that the values given in 
Table V are reliable to within certainly 0.2 deg. C. and 
3 mm. pressure. All of the erratic results given in the 
regularly accepted standard tables have been eliminated, 
and the field from 50 deg. C. to the temperature at 
which the solutions will boil under one atmosphere pres¬ 
sure is given in much greater detail than hitherto. The 
values for saturated sodium chloride under diminished 
pressure are not found in any of the regular published 
tables. The results given are dependable to an accuracy 
which is more than sufficient for engineering design. 
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Diffusion of Solid Copper in Liquid Aluminum 


Details of Experiments Where Ccq^per Rods Were Dipped in Molten Aluminum Under Definite Condi* 
tions, and the Resultini: AUoy Analyxed—Filiation Experiments Also Were Made 
in Various Ways, All Giving Nearly the Same Results , 

By ROBERT J. ANDERSON* 


I N ORDER to obtain figures with regard to the rate 
of solution of solid copper in liquid aluminum, the 
following experimental method was employed: Cop¬ 
per cylinders were suspended in liquid aluminum, for 
various times and at different temperatures, and with¬ 
drawn after the desired elapsed time. The resultant 
alloy was then poured into a button, and analyzed for 
copper. Strictly speaking, the results of these experi¬ 
ments cannot give a truly quantitative measurement of 
anything other than the rate of alloying under definite 
conditions. However, the principles involved in the 
commercial manufacture of No. 12 alloy are identical 
with those in the present laboratory' experiments, and 
consequently measurements such as these are of more 
direct practical worth to foundrymen than calorimetric 
diffusivity figures. 

A foundryman is mainly interested in knowing how 
long it requires for the copper to go into solution under 
the conditions of plant practice, and the experiments 
carried out in this investigation give positive indica¬ 
tions of the time required. As above stated, however, 
the results arrived at are complicated by factors other 
than time and temperature, because solution, diffusion 
and convection are all active,* and the results give values 
for the combined effects of these factors. It is possible, 
however, to obtain useful information from such experi¬ 
ments, and the chemical analysis of the alloy buttons, 
as well as examinations of the copper cylinders, afford 
data as to the rate of alloying. 

In foundry-melting practice there is always more or 
less stirring of the melts when heats are made, whereas 
in the present experiments there was practically no agi¬ 
tation. While it might have been possible to have em- 
.ployed a definite rate of agitation in the case of these 
experiments, say by rotating the- crueible* at a-•constant 
rate, the net practical result of such a procedure would 
be simply to increase the rate of alloying. 


Method of Experiment and Materials 
In the experiments with solid copper in liquid alumi¬ 
num, two sizes of copper cylinders, i in. in diameter and 
4 in. long, and Pc in. in diameter and 4 in. long, were 
used. (12.7 mm. and 7.9 mm. x 101.6 mirf.) These 
were prepared by melting some copper punchings in a 
graphite crucible and pouring the liquid copper into 
cylindrical graphite molds. ' In experiments 1 to 14 
inclusive, the larger cylinders were used, and in experi¬ 
ments 15 to 23 inclusive, the smaller ones were em¬ 
ployed. In each experiment, 100 g. of aluminum was 
melted and brought to the desired temperature in a 
resistance furnace of the crucible t 3 rpe. When the 
aluminum was liquid and at the desired temperature, 


Published by permlNHion of the Director, U. S. Bureau of Mines. 
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a cylinder was suspended in the liquid aluminum by 
means of a graphite holder and a bronze clamp. In each 
experiment, the end of the cylinder was t in. (6 mm.) 
from the bottom of the crucible, and the same surface 
area of copper was exposed to the same volume of 
aluminum. The aluminum was melted in a f reclay cru¬ 
cible of such a size that 100 g. of liquid aluminum filled 
the crucible about three-quarters full. After a cylinder 
had been suspended in the liquid aluminum for the de¬ 
sired time, it was withdrawn, and the resultant alloy in 
the crucible was poured into a button. In each test the 
alloy was thoroughly stirred before pouring, and the 
button was analyzed for copper. Temperatures were 
taken with a base-metal thermocouple. In all the experi¬ 
ments the temperatures given indicate the original tem¬ 
perature of the aluminum at the time of suspending the 
cold copper cylinder; on introducing the cylinder, a drop 
of 25 to 40 deg. C. occurred. This chilling was cor¬ 
rected by ^increasing the power input to the furnace, 
and thereafter the temperature of the liquid aluminum 
was maintained within dz 10 deg. C. of the desired. 

TABLE I. DIFFUSION EXPERIMENTS WITH J-IN. COPPER 
CYLINDERS IN LIQUID ALUMINUM 




Tiiinpnra- 

Per Cent 

Kxpori- 

ment 

Tiiiu*, 

Mill. 

tiire, 

Drg. C. 

Copper in 
l^tton 

I 

1.0 

700 

0.17 

2 

2 5 

700 

0 IB 

3 

SO 

700 

0 26 

4 

7.5 

700 

0 77 

5 

10.0 

700 

2 26 

6 

45.0 

700 

20 50 

7 

1.0 

800 

0.20 

8 

2.5 

800 

1.35 

9 

15.0 

800 

2 80 

10 

45.0 

800 

38 82 

II 

1.0 

900 

1 92 

12 

5 0 

900 

4 27 

13 

7.5 

900 

M 14 

14 

20.0 

900 

41.01 


Where the cylinders were suspended for only one min¬ 
ute or two and one-half minutes, the drop was not re¬ 
covered in these short periods of time. A summation of 
the results obtained with the i-in. diameter cylinders 
is given in Table I. 

Additional similar experiments were carried out, 
using Vlr-in. diameter cylinders. These cylinders were 
not suspended in the aluminum, however, but were simply 
so placed in the liquid metal that practically the same 
surface area of copper was exposed on each. The cylin¬ 
ders were withdrawn after the desired time; the result¬ 
ant alloy was thoroughly stirred and poured into a but¬ 
ton, and the button was analyzed for copper. In order 
to ascertain whether the surface condition of the copper 
influences the rate of solution, some of the small cylin¬ 
ders were freshly cleaned before immersion in the alu¬ 
minum by boiling in 10.0 per cent sodium hydroxide, 
followed by wa.shing in water. Those cylinders not 
cleaned had a slight oxide film on the surface. The 
re8ult.s of experiments showed that the condition of 
the copper surface does not influence the rate of alloy- 
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ing to any practical extent provided the surface is not 
badly oxidized. Hence, in foundry practice, it is not 
necessary to clean sheet copper or punchings in the 
manufacture .of No. 12 alloy, provided the copper sur¬ 
face is in reasonably fair condition. Table II gives a 
summary of the experiments carried out with the small 
cylinders. 

Additional experiments were made with thin copper 
punchings of circular form, punched from medium gage 
sheet. Such punchings go into solution in aluminum 


TAHIJ*: II. DIFFl’SION EXPFKIMKNTS WITH A-IN. (X>PPFR 



CYIJNDKIIS IN LIQUID AIA MINTM 

'riiiii*, T«‘iiip«‘rutiirf‘, FrrOnt, 

(Condition of 
Copper Surfaoi* 

IllCIlt 

Mill 

Dpr f 

Clippi'T 

IS 

2 0 

700 

0 60 

Dxidc film 

lb 

S 0 

700 

6 63 

Freshly rleannrl 

17 

10 0 

700 

21 94 

Freshly cleaned 

18 

1 0 

AOO 

0 16 

Freshly cleaned 
Oxide film 

19 

2 0 

800 

1 78 

20 

5 0 

AOO 

6 58 

Freshly cleaned 

21 

1.0 

900 

4 26 

Oxide film 

22 

2.S 

900 

7 75 

Freshly cleaninl 

23 

3 0 

900 

9.45 

Freshly rleanofl 

— - - 


_ — . 
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rapidly even at low temperatures; one 30-g. punching 
was completely dissolved in five minutes at 700 deg. C. 
in 176 g. of aluminum with no agitation. The compo¬ 
sition of the materials employed in the above experi¬ 
ments was as follows: 

Matmal 

Aliiiniiiuiii . 

puni'hiiiKB 

LarRc <>nppcr rylindcrH 
Siriiill pop^r fylimlori* 

* Aliiiiiiiiutii. Iiv diUrriMiiB 

Discussion 

The results of the diffusion experiments, summarized 
in Tables I and TT, show that copper readily alloys with 
aluminum when Liolid copper is placed in contact with 
liquid aluminum. The data given in these tables indi¬ 
cate tendencies rather than precise results, and show 
that copper goes into solution (alloys) with aluminum 
more rapidly with increasing temperatures, and that 
small pieces of copper dissolve more rapidly than large 
ones; in other words, the rate of diffusion is a function 
of the temperature, of the size and shape of the im¬ 
mersed copper, and of the ratio of the surface area of 
the solid copper exposed to the liquid aluminum. In 
preparing alloys of aluminum with copper on a com¬ 
mercial scale, for example No. 12 alloy, by this method, 
it is advisable to use light-gage punchings and clippings 
or light sheet scrap. 

Filiation Experiments 

•A few superposition ingots were made in order to 
show the filiation phenomenon for the aluminum-copper 
system and also to study this phenomenon in its relation 
to the subject in hand. These superposition ingots were 
made in a number of ways, but the results were more 
or less similar. In experiment 24. the copper was 
liquefied in a graphite crucible; interior dimensions i-in. 
diameter and 4 in. deep. The crucible was about one- 
half full of copper. Small pieces of aluminum were then 
added as fast as they melted until the crucible was full 
of metal; the aluminum was dropped in, and some agi¬ 
tation resulted. When full of metal, the crucible was 
removed from the furnace and cooled in air. This 
experiment was repeated as experiment 26 . but a cru¬ 
cible i in. diameter and 4 in. deep was employed. In 
experiment 26 . copper was melted in a i-in. graphite 


- - -KlementH, perC’diit — — 
('u Fr Si A I* 

I) 23 0 34 0 31 99 12 

99 89 
99 94 
99 86 


THE Experiments 


crucible iii one furnace; aluminum was melted in a clay 
crucible in another furnace; when both metals were 
thoroughly liquid, the aluminum was poured onto the 
copper and the whole melt allowed to cool in air. In 
experiment 27, a cylinder of solid copper was placed 
in a graphite crucible 0.6 in. diameter and 4.0 in. deep ; 
the cylinder was one which had previously been cast 
in a crucible of this size, and it fitted the crucible 
snugly. The cylinder was 2.0 in. long, and its upper 
surface was planed smooth and flat. A cylinder of 
aluminum of the same dimensions as the copper cylinder, 
and with the lower surface smooth, was placed on top of 
the copper cylinder so that the surfaces were in close 
contact. The crucible was then placed in a cold furnace, 
heated to 760 deg. G.. held for two hours at that tem¬ 
perature, and cooled in air. The conditions for experi¬ 
ment 28 were the same as for experiment 27, but a 
crucible 3 in. diameter and 4 in. deep was employed; 
the crucible containing the cylinders was then heated 
from room temperature to 800 deg. C., and then cooled 
with the furnace. 

After cooling the ingots in experiments 24 to 28 
inclusive, they were removed from the molds and ex¬ 
amined microscopically. Because of the extreme brittle¬ 
ness of the rich alloy bands formed, the ingots readily 
broke in two at planes in the ingots corresponding to 
compositions roughly of 40 to 60 per cent copper. 
A number of photomicrographs of the typical structures 
found in the ingots were taken, and some of these are 
leproduced here. 






FIG.S. 1 TO 6. 

structure of alloy at dlatancea of 1, 2. 8, 4, S and 6 cm., respec¬ 
tively. from the top of copper bar. Etched with NaOH. X 160. 
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When solid copper is 
placed in contact with 
liquid aluminum at a 
temperature below the 
melting point of copper, 
alloying of the two 
metals takes place. The 
rate of alloying is de¬ 
pendent upon the tem¬ 
perature. When the 
metals are placed in con¬ 
tact in the order of their 
specific gravities (alu¬ 
minum on top) the cop¬ 
per molecules appear to 
migrate upward. In ex¬ 
periment 26, where 
liquid aluminum was 
poured onto liquid cop¬ 
per, a section 6 cm. from 
the copper contained 
about 9 per cent alumi¬ 
num, the copper content 
of the aluminum alloy 
on top being richest 
nearest the copper and 
leanest at the top of the 
ingot. This was shown 
by microscopic examina¬ 
tion of the resultant 
ingot. 

The result of super¬ 
imposing liquid alumi¬ 
num on solid copper may 
be shown by a descrip¬ 
tion of the microscopic 
results of one of the 
above experiments. The 
ingot (made in experi¬ 
ment 26) was polished 
along one side and points 
1, 2, 3, 4, 5 and 6 cm. 
from the copper in the 
direction of the upper 
end of the ingot were 
photographed. The 
amount of copper con¬ 
tained in the superposi¬ 
tion alloy becomes pro¬ 
gressively less as the dis¬ 
tance from the copper 
increases. No aluminum 
could be detected in the 
lower extremity (copper 
end) of the ingot. Micro¬ 
graphs in Figs. 1 to 6 
inclusive represent areas 
located at distances re¬ 
spectively 1, 2, 3, 4, 5 
and 6 cm. from the cop¬ 
per in the direction of 
the upper end of the 
ingot. The structure 
shown in Fig. 1 is of 
practically eutectic com¬ 
position (about 38 per 
cent copper), and the 
copper content of succes- 



sio. 7. 

AMembled mtcroaruha show- 
ing chaDges from biiffnt copper, 
below, to a iioint 6 cm. above. 
Btched with NH«OlI -f H|Oi. 
X 85. 


aive areas becomes leaner and leaner until in Fig. 6 it is 
about 10 per cent copper. 

The microstructure of the area extending from the 
copper in the direction of the point shown by Fig. 1 is 
illustrated by a series of micrographs taken at successive 
points along the section from the copper •toward the 
1-cm. point. Such a series of micrographs, joined to¬ 
gether, are shown in Fig. 7. Considerable difficulty is 
experienced in securing good photomicrographs of a 
series of structures in one sample where the composi¬ 
tion varies within wide limits, because of the unsuita¬ 
bility of any one etching reagent to a variety of struc¬ 
tures. However, the series of micrographs given 
indicate the changing constitution of successive layers 
of a superposition ingot fairly well, showing the pro¬ 
gressive leanness of successive layers in copper. While 
interesting, the study of alloys by preparing super¬ 
position ingots is not conducive to practical results, :md 
fortunately there are better and more reliable methods. 

Summary 

It has been shown by laboratory experiments that 
solid copper goes into solution in liquid aluminum fairly 
rapidly at relatively low temperatures, and that the rate 
of solubility and diffusion increases rapidly with rising 
temperatures. Thus, small pieces of copper go into solu¬ 
tion in aluminum fairly rapidly at 700 deg. C., but very 
rapidly at 900 deg. C. Hence, the commercial method 
for the manufacture of No. 12 alloy by adding copper 
directly to aluminum is a rational procedure from the 
metallurgical standpoint. That it may not be the best 
method or the one most easily adapted to foundry prac¬ 
tice will be di.scussed later. 


Market for American Dyes in Foochow 

Evidence of a potential market for American d: e« 
in Foochow is given in a recent report from Consul 
Ernest B. Price. German dyes, which practically held 
a monopoly of the market before the war, have been 
displaml largely by imitation dyes, the labels and pack¬ 
ages not showing country of origin. In 1918 the total 
imports of aniline dyes into Foochow were $10,626; 
in 1919, $16,064; and in the first quarter oi’ 1920, 
$11,296. imports of artificial indigo for 1919 were 
$20,854, and of Vermillion, $15,718. Vermillion imports 
for the first quarter of 1920 are given as about $4,000. 
Quite a percentage of the dyes imported is used in the 
dyeing of paper, scarlet being the color most in dc 
mand. Aniline dyes in rose a/.ure, magenta, fast red. 
indigo blue, orange, green, violet and black are used 
for dyeing cotton cloth and silk cords. 


Lubricating Oil From Asphalt Deposits 
in Palestine and Syria 

A recent report from Consul General Ravndal at Con¬ 
stantinople is to the effect that in order to meet the 
pressing demand for lubricating oil the directors of the 
Syrian and Hedjaz railways in 1916 adopted the sugges¬ 
tion of a German geologist to distill the bituminous 
limestones fasphalt) which are found abundantly in 
Syria and Palestine. This was done by setting up a 
special oven and distilling apparatus at a cost of 3.45 
piasters per kilo of oil. Between Aleppo and the Red 
Sea thirty distinct deposits of bituminous schists are 
known, chief of which are those of Hasbaya, Hadete, 
Dumar, Mekarine and Nebi Moussa. 
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Present Status of the Nebraska Potash Industry 


Observatioiis on General Conditions and Probable Future of the Industry—Historical Note on the Dis¬ 
covery of Potash in the Nebraska Lakes—Need of Improved Technology in Methods 
* of Operation—Current Fuel and Labor Costs 

Editorial Correspondence • 


I T IS conservatively estimated that more than 
$12,000,000 has been expended in establishing the 
Nebraska potash industry in the western part of 
that state, where alkaline lake waters arc evaporated 
for the recovery of mixed salts containing; potash in 
the form of sulphate and carbonate. In spite of the 
fact that the industry was started during the war and 
enjoyed hijrh prices for some of its products, the return 
on the investment has not been adequate. The Nebraska 
lakes have been our beat potash resource for several 
years past, but for one reason or another the companies 
as a whole have not prospered. 

Considering the attraction which the business held 
during the early years of the war, when potash could 
be quickly recovered and .sold at high prices, it is not 
surprising that one or two “wildcats” were promoted 
and foisted on a gullible public. For the most part, 
however, the companies which were formed had a 
legitimate rea.son for existence and have conducted 
their operations honestly. 

The industry has had its ups and downs, due to 
various causes, the period of greatest prosperity being 
due to the shortage of potash caused by the war and 
the period of greatest depression being due to the 
change in conditions following the armistice. It 
seems likely that during the war the Nebraska potash 
producers became overconfident and felt that their 
product was so essential that the fertilizer companies 
or other consumers must take it at any price. It is 
equally evident that when the armistice was declared 
the fertilizer companies which had been buying the 
Nebraska product believed that it would be but a short 
time before they might again secure foreign potash, 
and consequently assumed an indifferent attitude 
toward domestic producers. In fact the fertilizer 
companies refused to buy and the lack of harmonious 
co-operation resulted in closing the potash plants in 
February, 1919, for lack of a market. At that time the 
producers had on hand about 70,000 tons of salt, con¬ 
taining the equivalent of 25 per cent K,0. This they were 
obliged to carry in storage at a considerable expense, 
refusing to sell at $1.50 per unit material which had 
cost them from $1.80 to $3 per unit to produce. This 
conflict of interest between producer and consumer 
resulted in a ccs.sation of operations until the fall of 
1919. In the meantime the accumulation of 70.000 
tons was sold gradually at prices varying from $1.75 
to $2.25 per unit K,0. 

Contracts for 1920 Production 

Importation from foreign sources during 1919 failed 
to meet the expectations or needs of the fertilizer 
companies and a market was again afforded for the 
domestic product. This resulted in placing the Nebraska 
potash plants in operation about September, 1919. In 


the meantime the producers had endeavored without 
success to obtain tariff protection from Congress, and 
resumed operations in the hope of making a favorable 
contract with fertilizer companies. This was the subject 
of negotiations last spring and resulted in an agree¬ 
ment for the disposal of 50,000 tons of mixed salt 
averaging about 25 per cent K,0, at $2 per unit. This 
is practically the production of the district for the 
summer season and will insure operation at least until 
fall. If it then appears that foreign potash will still 
not be sufficient for domestic consumption, a further 
contract may be made for the winter output. The 
fertilizer mixing season extends from September to 
April, and with the close of each season the fertilizer 
companies have shown a disposition to wait for foreign 
potash at a low price rather than contract for the 
domestic product. This policy works very much to the 
disadvantage of the producers, however, inasmuch as 
their best season for production is the summer time, 
and they should begin operations with assurance that 
they can sell their products, just about the time the 
fertilizer companies are finishing their mixing and sell¬ 
ing campaign. Thus the producer finds himself in a 
state of uncertainty as to his market just at the time 
when he should be most actively engaged in production. 

Prices of Potash 

The price at which the current season's output is 
contracted for—^viz., $2 per unit—is regarded as being 
about the minimum which ordinarily the companies 
can accept and make a profit. In fact it is claimed 
that the price entails a loss in every plant in the 
district this year. The general sentiment in the dis¬ 
trict that the companies should receive about $2.60 
per unit in order to retimrlfreir* investment and' realize 
a profit. Some companies even figure as high as $3, 
while a few are ^confident that improvement in the 
technology will permit well designed and operated 
plants to run possibly at $2 per unit, or less. Certainly 
a lower cost can be obtained during the summer season 
when solar evaporation is a great factor in production. 

Importance of Nebraska Potash 

According to “Mineral Industry,” the domestic pro¬ 
duction of potash in 1918 was almost double that in 
1917, and Nebraska brines supplied 65 per cent of the 
total. At present the district is capable of producing 
in the summer season from 500 to 600 tons of mixed salt 
per day, averaging 24 per cent K^O. During the winter 
the output is reduced to 300 tons of mixed salt per 
day. Eight companies are now actively engaged in 
production, their plants having capacities varying 
from 150 tons of mixed salt per day down to 26 tons 
per day. The following companies have survived the 
difficult months following the armistice and are the 
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active producers: The Potash Reduction Co., Hoffland: 
American Potash Co., Western Potash Co., Union 
Potash Co., Alliance Potash Co., and Nebraska Potash 
Works, Antioch; Hord Potash Co. and Standard Potash 
Co., Lakeside. 

Historical Note 

In view of the important position which the Nebraska 
potash industry evidently has attained, more than 
ordinary interest attaches to its early history. The 
notes here recorded are from personal interviews with 
Wilson H. Low, late head chemisf for the Cudahy 
Packing Co., Omaha, Neb., and Carl L. Modesitt, of the 
Potash Reduction Co. 

About 1906 a Mr. McCarthy of Alliance, Neb., offered 
to sell to the Cudahy Packing Co. about thirty tons 
of alkali which he had scraped from the dried surface 
of one of the lake bcd.s in the western part of the 
state. The Cudahy company purchased the lot and 
used it without further purification for making caustic 
soda solution. In fact soda was the only .salt of 
interest to either Mr. McCarthy or the Cudahy com¬ 
pany, and no one had suggested that |K)tash might be 
present. The incident resulted in a trip by Mr. Low 
to examine some of the lake.s, and subsequent trips 
were made in two successive seasons. Conditions were 
found as represented by Mr. McCarthy and resulted 
in a careful survey of Jesse Lake, its area, probable 
depth of mud and amount of alkali on the surface and 
in the mud. In September, 1908, Mr. Low reported 
to E. A. Cudahy that on the occasion of his last 
visit Jesse Lake was largely dry and covered by a 
thick deposit of crystallized alkaline salt over an area 
of several hundred acres. A 50-lb. sample of mud was 
taken from the lake bed and a sample of the salt deposit 
was scraped from the surface of 25 sq.ft. A laboratory 
examination of these materials showed that the mud 
contained about 3 lb. of dry sodium carbonate or its 
equivalent per cu.ft. The crystal deposit on the surface 
contained sodium carbonate or its equivalent to the 
extent of about 10 lb. per 25 sq.ft. Calculated in 
quantities per acre, these figures showed sixty-five tons 
of sodium carbonate or its equivalent in the mud and 
nine tons on the surface, or a total of seventy-four tons 
per acre in the top foot. As a result of the analyses 
made by him on this occasion, Mr. IjOw discovered that 
the.^ alkali contained , appreciable, quantities of potash, 
which made the deposits more valuable than if they 
contained soda only. Soda ash was then worth about 
$18 per ton in Omaha, while potassium sulphate or 
chloride was worth over $100 per ton for mixed 
fertilizer or other purposes. Accordingly he recom¬ 
mended that Cudahy Packing Co. acquire control of 
some of these lakes as a source of potash for fertilizer 
and other purposes, but, owing to other projects which 
this company had under way at that time, no steps 
were taken to get hold of the lakes. 

The record of Mr. Low’s investigation and analyses 
was available to anyone who was Interested, and when 
the Cudahy company showed no active interest the 
matter was taken up by John H. Show, head assistant 
in Mr. Low’s laboratory. Mr. Show interested some 
associates, Carl L. Modesitt, C. C. Denny and V. I. Jeep, 
who decided to treat the lake waters for the recovery 
of alkali. 

In March, 1910, Mr. Modesitt conducted a rough 
survey of about twenty ponds and lakes, and analysis 


was made of about seventy samples of water, mud 
and crystal. In February, 1912, Mr. Modesitt erected 
an evaporating tower and made about one ton of 
crystallized salt which he submitted to different fer¬ 
tilizer companies. A further survey of the alkali lake 
region was made during 1912-13, and in 1913-14 the 
refining problems were studied with a view to separat¬ 
ing the potash and soda for the purpose of reducing 
freight cost and securing a higher price for the refined 
products. By April, 1915, Mr. Show and his associates, 
who had organized the Potash Products Co., had spent 
about $17,000. They then got sufficient financial back¬ 
ing to start a plant on a commercial scale, and they 
assembled and erected a 125-hp. boiler and two evap¬ 
orating pans with steam coils. Water was pumped 
from Jesse Lake through a 2Lmile pipe line to the 
plant. Operations began June 10, 1915, and the first 
carload of mixed salt was shipped eight davs later. 
The Potash Reduction Co. succeeded the Potash Prod¬ 
ucts Co. in August, 1917, and has continued to be one 
of the prominent factors in Nebraska potash production. 

War Insured Success ok Venture 

The financial success of this first venture was greatly 
enhanced by war conditions, which placed a high 
premium on potash, and the Potash Products Co. sold 
its early production for as much as $5 per unit K,0. 
It was inevitable that others should be attracted to 
the industry, and as a con.sequence the Nebraska Potash 
Co., the American Potash Co., the Hord Potash Co., 
the National Potash Co., the Western Potash Co., the 
Alliance Potash Co., the Standard Potash Co. and 
others came into existence in 1916-17. In addition to 
these larger concerns, which built the most important 
plants, there were between twenty-five and thirty com¬ 
panies of minor importance, about half of which pro¬ 
duced some potash. 

It is evident from this brief sketch that the credit 
for the original discovery of potash on which the 
industry subsequently was founded belongs to Mr. Low, 
while to Mr. Show and his associates is due the credit 
for the first commercial development. 

Methods of Operation 

General conditions in the district and a description 
of the methods of operation have already been pub¬ 
lished in Chemical & Metallurgical Enginebring’ 
and there have been few changes of importance since 
that article was published, due largely to the fact that 
the plants were closed for so long a time. Operations 
consist in pumping water from the surrounding lakes, 
often as far as twenty miles; evaporating in multiple- 
effect evaporators to about 33 per cent solids, and finally 
drying in rotary kilns which discharge the dry-mixed 
soda and potash .salts. It is considered unprofitable to 
pump and evaporate water of less than 4 per cent 
total solids, of which perhaps half is potash salts. 
During the summer season solar evaporation is a great 
aid to production and it is customary to “farm” the 
lakes by pumping from one to another. If water from 
one lake is pumped onto the dry bed of another, and 
taken out again at the opposite side, solar evaporation 
will have concentrated the water to several times its 
original salt content. Mr. Low has made some calcula¬ 
tions of the value of .solar evaporation, based on the fact 

»“Tho Ni*briif»ka l*ot:iHh Iinluslry,” liy Krnoat B. Tliiini. vol. 17, 
No. 12, Der. 15, 1917. 




that in hot weather in western Nebraska evaporation 
will amount to from [ in. to A in. per day. At the lower 
iiRure the evaporation from an acre of water would 
amount to twenty-five tons per day, so that from a 
100-acre lake it would be possible to evaporate 2,500 
tons of water per day, due to solar e^ect alone. By 
suitably handling the lower-grade lake water it is pos¬ 
sible to deliver to the plant a brine of high specific 
gravity practicftlly ready for final evaporation. 

Wooden pipe lines have been largely substituted for 
iron for the transportation of water from lakes to 
plant. Some companies have as high as 100 miles of 
pipe, which involves a large expenditure. It is neces¬ 
sary to lay the pipe below the surface, and 8-in. pipe 
costs about $6,000 per mile laid and 6-in. pipe about 
$3,500 per mile. 

Kvaporator Practice 

Evaporator practice has been much improved since 
the early days of the district and the equipment of the 
later plants is superior to that of those first built. 
The kilns are oil fired, but experiments have been 
made with powdered coal which indicate that economies 
can be effected by the latter fuel. According to the 
best practice in the district it now requires about 55 
gal. of oil to produce one ton of dry salt when the 
kiln feed contains about 33 per cent solids. Prelim¬ 
inary experiments by the Hord Potash Co. with 
powdered coal indicated that the same work could be 
done with 1,000 lb. of coal; and since oil costs 8c. 
per gal. and coal over $4 per ton at the plant, there 
w'ould be a decided advantage in the use of coal if it 
could be satisfactorily applied without requiring too 
much plant equipment. Recent information is to the 
effect that the Hord company has adopted and installed 
Aero size B and I.) pulverizers and that a saving is 
being made of $1.50 and $2 per ton of dried salt. 

The cost of all operation has increased greatly since 
the plants were first built and started. In the begin¬ 
ning it was possible to get coal from Sheridan, Wyo., 
at 36c. per ton f.o.b. mines and a freight charge of 
$2 per ton. In April, 1920, the same coal was coating 
$1.70, and in August, 1920, $1.95, f.o.b. mines, with a 
freight charge of $2.30 per ton. Labor originally cost 
the companies from 15c. to 20c. per hour with meals 
and lodging, the latter amounting to about $I per day. 
In April, 1920, the charges were from 50c. to $1 per 
hour with an average of 62ic., the men paying for their 
bed and board. Freight on potash from the district 
to southern points was $10.80 per ton last spring, but 
of course this will be notably advanced if it has not 
already been advanced. 

• Improved Technology Necessary 

There is a tendency throughout the district to get 
more and better technical advice than was customary in 
the early history of the region. This may be regarded 
as one of the most hopeful signs for the future of the 
industry, inasmuch as it is quite evident that improved 
technology must be relied upon to reduce the cost of 
production and enable the companies to meet foreign 
competition when it becomes active. 

In addition to obvious economies in boiler and evap¬ 
orator practice, probably one of the best lines of 
improvement will be in the separation of sodium from 
potassium salt. At the present time the product of 
the district contains about as much soda as potash. 
The former is without value to the fertilizer companies 


and serves merely .to. dilute the potash and increase 
the expense for freight. By making a separation of 
the salts it would be possible to produce several mate¬ 
rials of value instead of one. A number of processes 
are now under experiment and it would seem as though 
the present season should witness the development of 
methods that can be put into active use next year. One 
of the processes involves causticizing the concentrated 
brine with CaO, the subsequent conversion of caustic 
potash to sulphate by the addition of sodium sulphate, 
with final evaporation and salting out of the potassium 
sulphate, the caustic soda remaining. Other processes 
under experimentation involve fractional crystallization 
of the different salts and production of soda ash. 

A radical departure from general practice in the 
district was'made last spring by the Merriman Potash 
Products Co. in an effort to make a product approx¬ 
imating a mixed fertilizer. It was claimed that by 
treating phosphate rock with brine in the drying kilns, 
a conversion takes place which renders the phosphoric 
acid soluble and therefore available. The reaction is 
not clear, although it is known that the so-called 
calcined phosphate produced by mixing phosphate rock, 
sodium sulphate and carbon, and subjecting the mixture 
to the heat, will render phosphoric acid available. It 
is doubtful if enough work has been done to determine 
the value of this procedure, but if it meets the claims 
of the company it is possible to secure plenty of phos¬ 
phate rock from Idaho and Montana, treat it in transit 
and forward the product to the fertilizer companies. 
The company has since gone into the hands of a receiver 
and none of the other plants in the district is attempt¬ 
ing to make this kind of product. It is doubtful, there¬ 
fore, if there will be any further developments in the 
near future. 

Future of the Industry 

The future of the Nebraska potash industry cannot 
be determined with any degree of finality at this time, 
although there is ample reason to believe that the indus¬ 
try can exist profitably for a long time. There will be 
the inevitable dropping out of the smaller and weaker 
concerns, and the strengthening of the larger companies 
by better'technology and business methods. A greater 
study of the lake areas and of methods of concentrating 
the brine will undoubtedly reveal tremendous resources. 
Solar evgpporation and systematic "farming*’ of the 
lake waters will also play a large part, and in fact the 
industry may develop into a seasonal one. Sooner or 
later the industry must meet foreign competition, 
because potash from abroad is being imported in 
increasingly large quantities, and will continue to come 
in the future. There is reason to believe, however, that 
the domestic industry will be able to meet this com¬ 
petition and continue to operate at a profit. In this 
connection it is quite evident that harmonious relations 
between the producers and the large consumers will do 
much toward stabilizing the industry. 

ProfitN of Swedish Government Water-Power 
Administration 

The Swedish Government operation of water-power 
sites reports a gross income for 1919 amounting to 
13,897,649 crowns and expenditures of 7,622,750 crowns. 
Nearly all the water-power plants now in operation 
show a profit to the government, and most of the ex¬ 
penditures are for additions and new construction work 
on power sites that have not yet been completed. 
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Properties and Industrial Uses of Cellulose Acetate* 


A Summarized Outline of the Properties of the Normal Acetate and of Its Uses in the JManufacture 
Especially of Dope, Celluloid, Impermeable Fabrics, Artiflcial Leather, 

Artificial Silk and Electric Insulation • 

. BY MAURICE DESCHIENS 


T he normal cellulose acetate or tri-acctute, more or 
less mixed with di-acetate, appears in the form 
of a coarse powder or as rough amorphous fila¬ 
ments whose structure varies with the cellulose used, 
the method of preparation, the ripening and the condi¬ 
tions of precipitation. Thu.s cellulose acetates prepared 
from wood cellulose are in general coarser, rougher and 
more viscous in acetone solution than those obtained 
from cotton. 

The average density of cellulose tri-acetate is 1.2. 
When distilled or volatilized it is decomposed at about 
210 deg. C. The higher acetates, unless perfectly 
washed and stabilized, have a tendency to decompose 
into simpler esters with the formation of free acetic 
acid, a decrease in solubility and increa.se in vi.scosity. 
The tri-acetate is less flammable and less combustible 
than the nitrocellulose. 

Solubility 

The commercial cellulose tri-acetate is completely 
in.soluble in water, pure methanol, ethyl alcohol, 
butyl alcohol, ether, benzene, methylacetone, pure ethyl 
acetate, amyl acetate, tetrachlorethane, butyl formate, 
carbon tetrachloride, toluene and triphenyl phosphate. 
It has the property of swelling in contact with water, 
alcohols, benzene, butyl formate and methylethylketone. 
This property of swelling is the more marked when in 
contact with water at ordinary temperature and with a 
mixture of equal parts of methanol and ethyl alcohol and 
benzene at about the boiling temperature. When thus 
swollen the acetate is much more sensitive to the action 
of certain solvents such as acetic acid, is completely 
saponified at ordinary temperature in a few hours by 
N 2 potash, and absorbs with great rapidity and in 
proportion with its degree of swelling dyes such as 
methylene blue. This last property is used industrially. 

The cellulose tri-acetate is soluble in the cold in a 
great number of organic solvents such as acetaldehyde, 
acetal, acetone, formic acid, acetic acid, methyl formate, 
ethyl formate, methyl acetate, aniline, phenols, cresols, 
benzyl and oxybenzyl alcohols, pyridine, quinoline, tri- 
acetine, cyclohexanone, amyl and butyl tartrates and 
citrates, benzyl aldehyde, acetylacetic ester, ethyl oxa¬ 
late, ethyl lactate, acid oxalates and lactates, mesityl 
oxide, glycol di-acetine, carvacrol, carvol, eugenol, 
isoeugenol, safrol, isosafrol, phthalic esters, guaiacol, 
creosote, acetamide, anethol and terpinol. It is more 
soluble in warm eugenol, furfurol, triacetine and chloro¬ 
form. Its solubility at boiling temperature in a mixture 
of equal parts of methanol or ethyl alcohol and benzene 
is used in the manufacture of cellulose acetate in sheets 
and in plastic masses. 

A fact which deserves special attention is that sub¬ 
stances which may be called auxiliary solvents, when 

•Abstrai-ted and tranMiated from Chimir vt Industrie , May, 
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alone, do not dissolve cellulose acetate, but when these 
.substances are mixed with non-solvents of acetates, 
such as ethyl alcohol, methanol and benzene, which may 
be called diluents, the mixture becomes a cellulose ace¬ 
tate solvent even with small quantities of the diluent. 
This is the ca.se with methylethylketone, ethyl acetate, 
tetrachlorethane, cold chloroform and butyl formate. 
For example, when ethyl acetate, a non-solvent of cel- 
lulo.se acetate, is mixed with 4 to 5 per cent of ethyl 
alcohol the mixture dissolves the cellulose acetate in the 
proportion of 1 g. acetate per 9 g. of the mixture. 

Industrial Uses 

Aeronautics Industry ,—Prior to the development of 
aeronautics, cellulose acetate dope has been used to coat 
balloon fabrics, making them impermeable to gases. A 
typical composition was: 

(Snillir 

(VIllllllMI* lU'Hltll* IS 

UiiUImt 2 

Trlriiohlorftliitiir 100 

The considerable progress realized during the last 
few years in heavier-than-air aeronautics, with the 
resulting need to impart to the planes certain qualities, 
contributed greatly to the development of the industry 
of dopes having cellulose acetate as base. 

These dopes are obtained by dissolving cellulose tri¬ 
acetate in a mixture of more or less volatile solvents. 
This mixture consists of light solvents (acetone, methyl- 
acetate, ethyl formate) having a boiling point as low 
as 50 to 60 deg. C., to which is added diluents such as 
ethyl alcohol or methanol, benzene, with a boiling point 
of 80 to 115 deg. C., and heavy gloss-retaining solvents 
such as benzyl alcohol and phenol, which vaporize very 
slowly and only partly, their boiling point being 180 to 
200 deg. C. 

By evaporating the solvents there is left an elastic 
film of variable thickness which has to have the follow¬ 
ing qualities: Homogeneity, transparency, retractibil- 
ity at the time of its formation, elasticity, suppleness, 
tenacity, impermeability to water, castor oil and v51a- 
tile oil, and ability to increase the tension and tearing 
resistance of the coated fabrics and make the surface of 
the coated fabrics polished in contact with the air so 
as to reduce the coefficient of friction of the air on the 
planes, and thus insure a greater velocity of the air¬ 
planes. 

Standard Dope Formula.s 

During the war extensive tests were carried out by 
the Allies on a formula for a dope which resulted in the 
adoption of the following standards which have given 
excellent results: 

(Vlluliwf ui'rtuti* flO HO 
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or: 

CVllulciiie acrtato. 80 

DiluonCs and light MilvoutM 8to0 

Furfurol. 80 


The relative quantities of diluents and light solvents, 
the products 4>eing pure, are: 


or: 


Aertoiii! (light Bulvciit) .. 

teX }*»«««- 


Methyl acetnto (light aolvciit) 

AfTOholT } { 


or: 


Rthyl formate (light solveni) 


410 

250 

230-220 


513 

250 

117-127 


4SS 

250 

125-175 


The light solvents may be replaced in the above 
formulas in the proportion of 3:8 by the following light 
auxiliary solvents: ethyl acetate, methyethylketone, and 
butyl formate. 

The dope is applied in three layers on the linen fabrics 
after these are already fixed on the wings of the plane. 
The total thickness of these layers is such as to repre¬ 
sent 70 to 80 g. per sq.m. 


Tests of the Coated Linen Fabrics 

TensUe Strength .—The tensile strength of the linen 
is determined by an apparatus called aerotensiometer, 
represented in Fig. 1, which measures the deflection 
produced in the stretched non-coated or coated fabrics 
by the application in the center of a known weight. The 
apparatus consists of the following essential parts: A 
metallic disk B having a rim R which is applied to the 
fabric to be tested. The plate P presses on the fabrics 
under the action of the spring S. The deflection is 
indicated on D to the tenth of a millimeter. 



Tests made with this apparatus gave the following 
deflection values for non-coated and coated fabrics: 

Min. 


Stretched iion-eoaiMl linen fiiliricb 13.7 

Same quality of linen MlretehcHl niul euutiHl with: 

1. Lasker of staiulord acetone niul heniyl alcohol dope, the thieknMH 

of the film being 36g. per Bq.in. 6.0 

2. Layer of Name dope, tliickiiewi of film being 56 g. per Hc|.m ... 4.9 

3. Layers of same dope, tliiekncfiM of film being 74 g. per Bq.m. 4.3 


The minimum deflection is obtained when the thick< 
ness of the film corresponds to 80 to 85 g. per sq.m. 


Impermeability .—This is measured by noting the 
number of days required for water to permeate throu^ 
the film. 

Resistance to Rupture .—When tested with the warp 
or with the woof the non-coated linen fabric presents 
a resistance to rupture of 1,600 kg. per lineal meter; 
when coated with three layers of dope, the thickness of 
the film corresponding to 70 to 80 g. per sq.m., the resis¬ 
tance to rupture^ iR increased from 25 to 50 per cent. The 
average resistance to rupture is 1,812 kg. per lineal 
meter with the warp and 2,175 kg. per lineal meter 
with the woof. 

According to A. de Guiche, for an airplane traveling 
at a speed of 260 km. per hour (150 miles per hour) 
the pressure exerted on the plane is 180 kg. per sq.m., 
which corresponds to a tension of only 150 kg. per 
lineal meter. This figure indicates that coated fabrics 
present a high safety coefficient. 

Industry of Celluloid, Plastics, Films 

Cellulose acetate, being less flammable than nitro¬ 
cellulose, is used now extensively in the preparation of 
celluloid. 

A typical example of the composition of such a cellu¬ 
loid is that of Ernst Zuhl (American patent 729,990, 
1903): 70 parts nitrocellulose, 30 parts cellulose acetate, 
50 parts camphor. 

There is now a great variety of formulas used for 
the manufacture of non-flammable celluloids. They may 
or may not contain camphor. They also may contain 
cellulose esters, various solvents, oils, casein, mineral 
pigments, etc. 

The manufacture of acetic cellulosic plastics may be 
considered as a branch of the celluloid industry. The 
principle on which is based the production of these 
plastics is that the cellulose tri-acetate, which is soluble 
in acetone and totally insoluble in alcohol and benzene or 
their mixture, can be dissolved by a mixture of equal 
parts of acetone with alcohol or benzene at about boil¬ 
ing point, from which it is re-prdcipitated as a gelati¬ 
nous mass when the temperature is lowered. 

The entire process of the manufacture of cellulose 
acetate plastics consists first in the realization of the 
above-described solution and precipitation. The liquid 
is now decanted, camphor or another plasticizing mass 
is added to the gelatinous precipitate and heated to 50 
to 60 deg. C. until a homogeneous mass which can be 
molded, cut and pressed is obtained. This mass may 
also be squeezed through dies for making bars, threads, 
etc. (Soci^te Industrielle de Celluloid-Sicoid, etc.) 

These plastics are used for the 'manufacture of 
imitation amber, scales, combs, artificial flowers, etc. 

Cellulose acetate sheets used for guards, transparent 
plates for automobiles and airplanes, windows, etc., are 
manufactured by mixing cellulose acetate pastes with 
plasticizing products and with other substances as de¬ 
sired. These mixtures are then rolled, compressed in 
block presses, cut with special cutters, some of which 
are automatic, and straightened when hot by appropri¬ 
ate presses. 

Reinforced acetate sheets are manufactured by the 
same process, but with the use of special mechanical 
apparatus for the incorporation of metollic reinforcing. 

The plastic plates resist well the action of rain, 
snow and other atmospheric agents, when they contain 
a suflicieht proportion of plasticizing products and 
heavy solvents. 
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The principle of the manufacture of photographic 
plates and sheets is the same as that for plastic sheets, 
but special care, has to be exercised in the mechanical 
regulation of the thickness of films, the plasticizing 
material used and the application of a sensitized gela¬ 
tine coating. 

IMPEBMEABLE FABRICS—WASHABLE LlNEN 

Impermeable fabrics may be obtained by impregnat¬ 
ing the fibers with cellulose acetate solutljj^ns. Similarly 
washable linen is obtained either by treating the linen 
with a 20 per cent solution of cellulose acetate in an 
appropriate solvent and applying to the treated linen 
a nitrocellulose varnish, or by the application of a basic 
aluminum acetate, drying and coating with cellulose 
acetate. 

Artificial Leather—Patent Leather 

Artificial leather is manufactured from the cellulose 
acetate of old films. Cloth imitating the grain of 
leather is coated with a mixture of cellulose acetate, 
appropriate solvents such as chinawood oil, linseed oil, 
castor oil, pigments, fillers such as chalk, kaolin, cork 
and other substances such as gutta percha, oils and 
glycerine. 

Patent leather is obtained by coating the leather 
with any of the above mixtures or with a mixture hav¬ 
ing a nitrocellulose base. (U. S. patents 627,493—1899; 
848.367—1907, etc.) 

Artificial Silk 

A great number of patents have been granted for 
the manufacture of artificial textiles having cellulose 
acetate as base, but practically all of these patents 
follow the same principle, namely: 

Cellulose acetate thread is obtained by passing its 
solution through orifices into another solution which 
precipitates the acetate. The thread is used for arti¬ 
ficial textiles, filaments for incandescent lamps, gas 
mantles (Welsbach system), artificial horsehair, arti¬ 
ficial silk, etc. 

Of these the most important is the manufacture of 
artificial silk. The production of artificial silk with 
a cellulose acetate base is progressing rapidly, especially 
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in the United States, Great Britain and Belgium. The 
consumption, which in 1914 was 11,000,000 kg., is now 
greatly increased. 

There are two distinct methods of manufacture— 
namely, the wet process and the dry process. [This 
is also the case for the manufacture of artificial silk 
with nitrocellulose base (Chardonnet) or by dissolving 
cellulose and hydrocellulose in ammoniacaV copper oxide 
solutions (Parisian silks, Pauly-Glauzstoff) or with 
xantate silk (viscose).] 

Wet Process .—The cellulose acetate in the form of a 
very viscous paste with appropriate solvents and plas¬ 
ticizing agents which makes it supple is forced through 
capillary orifices of glass, crystal, or even platinum. 
The thread is led into a bath containing a solution which 
precipitates the cellulose acetate and eliminates almost 
all of the solvents. A number of these fine threads are 
twisted together by means of spools rotating at very 
high speed; this multiple thread constitutes the arti¬ 
ficial silk which can be woven. 

The volatile solvents used in this method are re¬ 
covered, thus lowering the cost price. 

Dry Method .—A viscous solution of cellulose acetate 
is passed in a steady stream through fine orifices into 
an airtight chamber heated to about the boiling tem¬ 
perature of the solvents used. The semi-solid thread 
is wound around rapidly rotating drums placed in the 
interior of the chamber. The solvents are gradually 
eliminated and the threads solidify. Here also a num¬ 
ber of these fine threads are twisted into one thread 
which constitutes the artificial silk. 

The recovery of the solvent is very easy in this case. 
It is sufficient to recover it from the hot air which is 
saturated with solvent vapors by any one of the known 
modem methods. 

The artificial silk with a cellulose acetate base is 
non-flammable, very brilliant, very supple, its specific 
resistance to moisture is greater than that of any other 
kind of artificial silk, it washes very well without de¬ 
terioration and constitutes the bCi^t washable silk. It 
is easily distinguished from the other kinds of artificial 
silks by its density, which is 1.260, solubility in acetic 
acid, insolubility in a cupro-ammoniacal solution and by 
its becoming yellow when treated with iodine and sul¬ 
phuric acid. 

Artificial Spongi^s 

The product obtained by incorporating fibrous mate¬ 
rials and sodium chloride or sugar with a cellulose ace¬ 
tate paste and washing with water constitutes artificial 
sponges. (British patent 21,524—1914.) 

Electric Insulators • 

The use of cellulose acetate as insulator for electric 
wires and cables becomes more and more generalized, 
especially in America and Great Britain. The acetate 
is used in the form of threads which are wound around 
the cables or in the form of a solution in a volatile 
solvent which when evaporated leaves an insulating 
coating of cellulose acetate. 

Miscellaneous Uses 

Cellulose acetate is also used in the composition of 
certain explosives, in the manufacture of phonograph 
records, bayko thread, capsules, lacquered paintings, 
certain adhesives, and special cements, artificial pearls, 
and as a gelatinizer associated with gelatine for the 
manufacture of solidified alcohol. 
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The Value of Patents 

By Chesla C. Sherlock 

T IS very seldom, even in this country, where thou¬ 
sands of patents are granted annually, that we pause 
to consider*just what a patent is worth: Many persons 
are discouraged, when they come to seek a patent, be¬ 
cause they tltink it is too much of an effort, too hard to 
obtain to be worth while for a trivial invention or 
improvement. 

A patent is worth all the effort necessary to obtain 
it. The very fact that it is hard to obtain the ^rant. 
that it is fifiven only after the most painstaking: search 
of the records of the Patent Office, should in itself sig¬ 
nify that it is somethin^r more than a “mere scrap of 
paper.” 

Just what does a patent }?rant to the patentee? The 
ri^^hts and privilegres which he obtains have been reduced 
to a few simple statements gleaned from the statutes 
and the opinions of the courts. 

1. Exclusive right to make the invention for seven¬ 
teen years. 

2. Kxclu.sive right to use the invention for seven¬ 
teen years. 

3. Exclusive right to .sell the invention for seven¬ 
teen years. 

This exclusive right to the manufacture, use and sale 
of the patented article is termed three rights of mon¬ 
opoly, and they apply to the entire territorial juris¬ 
diction of the United States. They survive to the heirs 
and a.ssigns of the patentee. 

As expressive of these rights of monopoly in the 
patented article, the courts have held that the following 
additional rights repose in the patentee: 

1. To exclude all others from making, using or selling 
.same. 

2. Right to an injunction against further infringe¬ 
ment and to recover all profit lost by wrongrful infringe¬ 
ment of patentee’s rights. 

3. Right to restrict making, using or .selling in any 
manner desired. 

In order to comprehend the vast rights which a patent 
confers upon an inventor, one has only to recall the fact 
that all monopoly is ordinarily odious to the law and 
that the law seeks at every turn possible to destroy it. 

Patentee’s Monopoly Protected by Law 

But in the case of a patent, we find the law not only 
.sanctioning a monopoly but in fact creating that monop¬ 
oly and conferring it upon one citizen or other person 
to the exclusion of all others. But that is not all. The 
^fact is that the law not only creates the monopoly, but 
is bound to protect the patentee in that monopoly during 
the life of the patent. Such, then, is only one of the rare 
privileges which accrue to a patentee under our patent 
laws. 

Any effort to restrict or control sale prices of a manu¬ 
factured product under our laws has met with instant 
prosecution on the part of the Government. The Gov¬ 
ernment has ever declared itself to be in direct conflict 
with all who seek in any way to limit the price at which 
their products may sell. 

Is this true in the ca.se of patented articles? Strange 
to say, most strange indeed it will appear to business 
men, the courts have not only kept their hands off, but 
the prosecuting branch of the Government has also re¬ 
gained passive, for it was long ago determined that 
patent owners have the right to restrict selling prices. 


The Gillette Safety Raior eaei^'or the Victor Talking 
Machine agreements are instances in point with which 
most of us are familiar. The patentee in these cases 
has not only fixed the resale price* of his product, but he 
has further specified the uses to which his product may 
be placed, and if the purchaser fails to use the products 
as specified, he becomes an infringer under the patent 
laws and may be sued for damages by the patentee. In 
the case of the Gillette razor the mere resharpening of 
the blades is »n infringement, br in the case of the Vic- 
trola, to play records of another make upon the Victrola 
umeunts to infringement. 

Limitations to Patent Monopoly 

It is, however, coming to be recognized that some 
limitation or curb must be placed upon the right to con¬ 
trol resale prices, else the whole structure of our anti¬ 
trust laws would, in some instances, come tumbling 
down. In the famous O’Donnell case, it was held that 
the resale price cannot be controlled by the patentee or 
owner where the patented article passes through an¬ 
other’s hands. In this case it was said that the retailers 
can, in that event, no longer be held as infringers if 
they cut prices. But if the manufacturer or owner of 
the patent uses his own selling organization and elimi¬ 
nates all middlemer^. '’piling direct to the dealers, he can 
still regulate his prices to retailers, and this is just 
the methcfJ that the Victor people and others use to 
control the resale price of their product. 

One court has said: “Within his domain the patentee 
is czar. The people must take the invention on the 
terms he dictates or let it alone for seventeen years. 
This is a necessity from the nature of the grant. Cries 
of restraint of trade and of the impairment of the free¬ 
dom of sales are unavailing, because for the promotion 
of the useful arts the Constitution and the statutes 
authorize this very monopoly.” 

Patents Are Personal Property of Patentees 

It should also be kept in mind that a patent is per¬ 
sonal property and cannot be taken away except by due 
process of law, which includes only constitutional de¬ 
crees of competent courts. It does not include legisla¬ 
tive acts either of Congress or of the Legislature. It 
c annot be seized under a writ or other execution of the 
commdn law, but it may be attached by a creditor’s bill 
in equity, in default of the payment of a judgment. 

The law provides that all patented articles must be 
plainly marked sq that all may know the facts. But if 
cne marks an article so as to give an impression that it 
is patented when, as a matter of fact, such is not the 
case, it is a criminal offense, punishable by a $100 fine, 
one-half of which goes to the person bringing the action. 

Patents are not merely a trivial right which one may 
obtain at a great deal of effort. They are among the 
most valuable property rights which an individual can 
i'ossess. The law has done everything possible, even to 
overturning well-established rules of public policy, to 
make the patents as valuable and as effective as possible. 

No business right enjoyed can be greater than a 
monopoly. A patent is not only a monopoly in one par¬ 
ticular, but in several. It goes without saying that it is 
worth while for anyone to obtain a patent on his inven¬ 
tions or improvements, for the law intends that he 
should h^e it and the fruits thereof. It is only a partial 
recompense for the servidihrqndered all the people in the 
improveinents made as a result of the patentee’s skill, 
genius or craftsmanship. 
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Synopsis Recent Qiemical 
&Meto&ii]^cal Dteratiiie 


Humic Acids.—In the July 24, 1920, issue of Chemi- 
ker Zeitiing, Dr. Friedrich Fuchs describe the result 
of his work on the humic acid obtained from peat by 
the action of alkalis. He found that liumic acid is a 
true acid and not a colloidal substance. It gives simple 
(not double) salts with.bases following the stoichio¬ 
metric laws. The analysis of the free acid gives 
C 57.4 and H — 4.6 per cent, with little N and less 
than 1 per cent S. Humic acid from non-purified peat 
contains greater amounts of sulphur. Humic acid 
treated with organic or inorganic acids always gives a 
precipitate. Alkaline humates are only partly precipi¬ 
tated by a solution of sodium chloride but are completely 
precipitated by hydrochloric acid. The latter precipi¬ 
tate when dried gives a brown powder easily soluble in 
soda, whereas the former dried precipitate is darker 
and insoluble or only slightly soluble in soda. Humic 
acid treated with Na.SO, gives a soluble sulphite which 
reacts with aniline and other organic bases. 

Curative Effect of Acids in Breathed Air.—It is re- 
I)orted by Dr. voN Kapfp in Die Umschau (vol. 24^ 
pp, 46-8, 1920) that the presence of a small quantity of 
a gaseous acid in the atmosphere if not breathed to 
excess is not only not injurious but tends to prevent and 
even to exert a curative effect on diseases of the air pas¬ 
sages. The amount should not exceed 0.1 to 0.2 g. per 
(‘u.m. and the breathing was continued in his tests for 
two or more hours daily. The acids employed were 
hydrochloric, hydrofluoric, sulphurous (SO,), formic 
and acetic, and he found the stronger inorganic acids 
the better curative agents. He claims that the reaction 
of the mucous membrane is kept acid by the inhalations 
and that as a result pathogenic organisms cannot grow 
there. The curative effect is said to be due to the pro¬ 
duction of hyperemia and possibly the consequent stimu¬ 
lation of the body cells to increase the alkalinity of the 
blood. The conclusions are reached from experiments 
made by the author and also from experience with work¬ 
men in various industries. 

Relative Action of Acids on Enamels.—The progress 
report of the Sub-Committee on Enamels as printed in 
the July, 1920, issue of the Journal of the American 
Ceramic Society represents a very large amount of care¬ 
fully executed experimental work and discloses material 
progress in arriving at the desired result, to the profit 
of manufacturers of enameled ware. 

It was found that citric acid offers a fairer means of 
testing enameled coatings than does tartaric acid. Using 
two different frits and plotting curves, it was noted 
that there is a reasonable uniformity of action around 
16 per cent acid, small variations of concentration in 
either direction making but slight effect in the total 
activity. This figure was therefore decided upon. Tem¬ 
perature variations were then studied with a 16 per cent 
solution of citric acid. Range of 15 to 35 deg. C. was 
found to materially affect the results. Commercial citric 
acid was found to be of sufficient purity to give uniform 
results. Six ounces of acid in one quart of water gives 
a 16.73 per cent solution and was used for the tests. 

Tests were made over 24-hr. periods under tempera¬ 


tures ranging from 12 to 20 deg. C. The etching by acid 
was determined by rubbing finely-ground charcoal on the 
surface of the ware, producing definite discoloration in 
the etched portions below the liquor line and none above. 
A 3 g.p.l. solution of malachite green was also used, 
being allowed to stand five minutes and the dishes being 
rinsed out. The resultant discoloration o*f etched por¬ 
tions gave more uniform results with varying strengths 
of acid than in the case of charcoal. The experimental 
work is still under way. 

The C'oncentration of Craphite Ores, Past and 
Present.—'1‘he first graphite mill in Canada began 
operations about fifty years ago, using a buddle as a 
concentrating device. Ore was broken in crushers 
and stamps and roughly classified, the products being 
fed to buddies which produced concentrates, middlings 
and tailings. Middlings were re-treated in buddies. 
The concentrate was treated by the buhr stones and 
screens. The latest mills use flotation as an essential 
step in the process, the concentrate being treated by 
buhr stones and screens, or, in some cases, rolls may 
be substituted for the buhr stones. In the Aug. 20 
issue of the Cavadian Mining Journal is published an 
article by R. C. RoWE describing the development in 
the processes, together with a brief discussion of the 
limitations of the flotation process as applied to 
graphite ores, from which the following is abstracted. 

Canadian graphite occurs principally in more or 
less flat flakes ranging in size from i in. in diameter 
to microscopic dimens^ns and disseminated through¬ 
out the accompanying rocks. The specific gravity is 
about 2.2 for the graphite and 2.6 for the gangue. 
As the chief use of graphite is in the manufacture of 
crucibles and as only the larger flakes can be used for 
this purpose, the efficiency of any process of concen¬ 
tration is determined to some extent by the quantity 
of crucible flake recovered. 

As the graphite and gangue are of about the same 
specific gravity, it is difficult to obtain efficient recov¬ 
ery using gravity methods of concentration only, 
and all efforts in concentrating previous to the use of 
flotation may be considered commercial failures, al¬ 
though used extensively previous to the introduction 
of flotation processes. The use of buddies in a wet 
process of concentration has been noted. A dry proc¬ 
ess has been used for some time which consisted of 
drying the ore in rotary kilns or driers, grinding to 
produce a minus 20-mesh product which was fed to 
high-speed flour rolls. The principle of the process 
was that the flake, being flat and tough, would 
through the rolls uninjured, while the gangue, being 
friable and granular, would be pulverized and could 
subsequently be removed from the flake by screening. 
The roll product was screened over 40-mesh and the 
fine material re-treated by rolls and finer screens. 
The most recent mills use rolls and screens for treat¬ 
ing high-grade concentrate, but this method when 
used on 10 to 12 per cent ore was not efficient, due to 
excessive de.struction of the flake graphite, to ex- 
(‘essive wear of both rolls and screens and to low 
recovery. A plant using wet crushing, grinding, 
classifying and tabling was next built, and although 
the small difference in specific gravity between the 
graphite and gangue caused difficulty the plant was 
the most successful working on disseminated ores 
previous to the adoption of flotation. 

The use of gravity methods for concentration 
brought out the fact that the graphite is intimately 
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intercrystallized with the gangue material and re¬ 
quires line grinding in order to liberate the graphite. 
This is an important point to be considered in the 
application of dotation processes to graphite ores and 
emphasizes the problem of proper grinding in order 
to obtain satisfactory recovery. It has been found 
that the dake graphite is freed more easily from de¬ 
composed than from undecomposed ores and that de¬ 
composition afipears to free the dake graphite in a 
manner impossible to duplicate mechanically. 

Mechanical and pneumatic dotation machines give 
practically the same result, the former giving a 
slightly lower tailing product and the latter a slightly 
higher grade concentrate. The concentrate from the 
rougher cells will contain from 30 to 45 per cent 
carbon. 

Three methods may be used to increase the grade 
of the rough concentrate: (1) Successive dotation, 
the tailing product being re-treated. (2) Stage 
grinding followed by dotation. (8) The use of con¬ 
centrating tables. The drst method is the simplest, 
but it is doubtful whether a high-grade concentrate 
can be produced. By the second method a high-grade 
concentrate can be produced, but the successive 
grinding of the tailing products causes the destruction 
of a large amount of dake graphite. The use of con¬ 
centrating tables appears best suited to general re¬ 
quirements, as theoretically the free dake can be 
removed and is therefore not destroyed in the regrind¬ 
ing of the tailing product from the tables. In prac¬ 
tice, however, it is found to be difficult to completely 
break down the primary froth, and an oil streak 
which passes down the table with the head water 
results, which lowers the grade of the table concen¬ 
trate. A careful selection of the dotation oil may 
help reduce the loss. 

By means of any of the above methods a concen¬ 
trate containing from 65 to 85 per cent graphite car¬ 
bon may be obtained, with 75 per cent a fair average 
grade. The drst method is applicable to soft friable 
ores. With undecomposed gneissic ores the second 
and third, either separately or in combination, may 
be used with good results. The drst and the third 
methods yield a higher proportion of No. 1 dake, while 
the second probably results in a higher grade com¬ 
bined concentrate. 

The results that may be obtained by the use of the 
dotation process have resulted in a distinctly opti¬ 
mistic trend of thought regarding the graphite in¬ 
dustry, but it must be pointed out that the industry 
on this continent has suffered through the acceptance 
of theory alone as a basis of mill design. The applica¬ 
tion of the dotation process to graphite ores is not 
a^simple thing and the easy acceptance of theory may 
result in failure. Each step in the process should be 
proved to be satisfactory by mill-scale teats, and the 
advisability of testing cannot be too strongly empha¬ 
sized. 

Easton, Pa., Sewage Disposal Plant.—^Bulletin 200 
of the National Lime Association contains a descrip¬ 
tion of a sewage disposal plant at Easton, Pa., which 
has been in successful operation for two years. The 
raw sewage is drst screened, and then passed into 
an inclosed cypress tank in which are placed elec¬ 
trodes made of mild steel plates 10 x 16 x A in. ar¬ 
ranged in banks of forty-eight with revolving paddles 
between the successive pairs of plates. The tank is 
provided with vents to remove gaseous products, and 


lime is added to keep the electrqdes in a '^passive con¬ 
dition” to conduct the current, making possible the 
liberation of nascent oxygen, and to aid in preeipitat- 
ing the organic material. The advantages claimed 
are direct, positive and controlled operation of the 
process, efficiency in the destruction of solid organic 
material and that the disinfection and purification of 
the effluent are high. The plant may be located in a 
vacant lot within the city limits, thus avoiding the 
need of long trunk sewers and the attendant expense 
and debt. The* Easton plant is said to be on a resi¬ 
dence street within the city, and to give no offense 
to adjoining property owners. 

====5B^ag===S===^ ' 

Recent ChemiGal 
oMcteilIui]^Gd Ibtents 

British Patents 

Complete specIfleationB of any Brltlah patent may be obtained 
by rornlttlnfi: 26c. to the Superintendent British Patent Office. 
Southampton Buildings, Chancery Lane. Jjondon. England. 

Refining Lead.—A process for dezinking lead con¬ 
sists in heating the molten lead with a molten mixture 
of an alkali chloride and a substance which lowers the 
melting point of the alkali chloride, e.g. a caustic 
alkali, or zinc chloride in the presence of a source of 
oxygen such as air or litharge. The treatment of lead 
with a mixture of zinc chloride and litharge is also 
referred to. (Br. Pat. 142,316—1919. H. Habris, Lon¬ 
don, June 30,1920.) 

Apparatus for Distilling Heavy Hydrocarbons.—^In 
an apparatus for distilling heavy hydrocarbons such as 
petroleum, lignite tar and coal tar, and for producing 
coke, a boiler which is not exposed to the greatest beat 
of the flue gases is formed with a number of extensions 
forming retorts on which the fire 
gases play, the dimensions of the 
boiler and retorts being such that 
the solid residue to be coked result¬ 
ing from the distillation of a charge 
which fits the whole apparatus is just 
sufficient to fill the retorts. In the 
arrangement shown in the accom¬ 
panying figure the retorts e, which 
are preferably of conical form as 
, shown, are attached to the bottom 
of the boiler a by horizontal branches 
and are furnished with cleaning 
doors f above and discharge doors f below. In another 
form the retorts are attached directly to the boiler 
and cleaned from within it. Brickwork n sbielda the 
boiler from the direct ^eat of the fire gases, but 
it may be heated by gases escaping to the main flue. 
The portions of the retorts e in the fire-gas chamber 
are preferably connected to the upper part by flanges, so 
as to be easily detached for repair. In a modification 
each retort is connected to a separate boiler chamber 
with pipes and valves for filling and leading away gas, 
an arrangement of dampers being provided for regulat¬ 
ing the supply of heat to the various retorts. Steam 
may be injected into the bottom of the retorts to equal* 
ize the heating of the liquid. (Br. Pat. 142,876— 
1919. L. Steinschneideb, Brunn-Kdnigsfeld, Czecho¬ 
slovakia, June 80, 1920.) 
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DeBtructive Distillation Fumacew—^Relates to a ver¬ 
tical shaft furnace for the. distillation of asphalt rock, 
bituminous slate, etc., for producing oil, of the kind 
in which the distillation is carried out in part of the 
same chamber as that in which 
combustion of a part of the ma¬ 
terial takes place. The furnace 
comprises a vertical channel 3 hav¬ 
ing a restricted cross-sectional 
area 2 at or near the center part 
for a combustion zone and a lower 
heat recovery zone 1 of compara¬ 
tively large depth and diameter. 

Tuyeres 4 are provided at the bot¬ 
tom of the lower zone which com¬ 
municate with two channels 5, 6 
to supply air for oombustion and 
steam or gas respectively. The 
heat recovery zone 1 narrows down¬ 
wardly to the shoot 8, which is 
closed by a shutter 9. The gases 
from distillation and combustion 
are withdrawn through a pipe 11. 

(Br. Pat. 142,641—1919. A. La 
Porta, Rome, and R. Bartolomeis. 

Milan, Italy. July 7. 1920.) 

Aircraft Fabrics .—k process for preparing impervi¬ 
ous fabric for airships consists in treating a fabric of 
cotton or other fabric having cellulose as its principal 
constituent by suitable chemical means to convert the 
cellulose partly or wholly into cellulose acetate, then 
treating with softening agents, such as triacetine or 
castOT oil, and finally calendering. Any ordinary method 
of acetylation may be used. For example, the fabric is 
treated for several hours, at a temperature below 50 
deg. G., with double its weight of mixture consisting 
of 6 to 6 parts acetic anhydride, 4 to 5 parts glacial 
acetic acid, and 1 part fused zinc chloride. After treat¬ 
ment with the softening-agent and calendering, the fab¬ 
ric may be coated with cellulose-acetate or like dope, and 
varnished. (Br. Pat. 142,616—1919. Vickers, Ltd., 
and Sir J. McKechnie, Westminster, and A. Ryan, 
Oldham, Lancashire, July 7,1920.) 

. Monoazo and Primary Disazo Dyes.—^Monoazo and 
primary disazo dyes are obtained by coupling one or 
two molecular parts of a diazotized o-aminooxyarylsul- 
phonamide of the formula (OH)(NH,)R—SO,NHX (R 
= aryl or substituted aryl, X == hydrogen or aryl), or one 
molecular part of such a diazo compound and one molec¬ 
ular part of an aromatic o-oxydiazo compound, with 
one molecular part of an N-substituted derivative of 
2:5:7-aminonaphthol sulphonic acid, such as phenyl- 
2:6: 7'-acid, benzoyl-2.: 6: 7-acid, m-aminobenzoyl- 
2:6:7-acid, the urea of 2:6:7-acid, 6 : 5*-dioxy- 
2 : 2MinAphthylamine-7 : 7-disulphonic acid, or the 
urea of m-aminobenzoyl-2 : 6 : 7-acid. The products are 
substantive cotton dyes, and may be converted in sub¬ 
stance into copper compounds by treating the solutions 
of dyes with copper or copper compounds, or by coupling 
the dye components in the presence of copper or its 
compounds; the copper compounds may also be pro¬ 
duced on the fiber by after-treatment with copper salts 
of the direct dyeings or prints of the dyes, or by dyeing 
or printing with the dyes in the presence of a copper 
salt; the copper compounds giVe bordeaux to violet 
shades on cotton. Examples are given of the prepara¬ 
tion of: a monoazo dye from 6-nitro-2-amino-l-k)xyb6n- 


zene-4-sulphonamide and phenyl-2 :6 : 7-acid; a disazo 
dye from two molecular parts of 2-amino-l-oxybenzene- 
4-sulphonamide and 5 : 5'-dioxy-2 : 2'-dinaphthyIamine- 
7 :7-disulphonic acid; a disazo dye from two molecular 
parts of 2-amino-l-oxybenzene-4-sulphonamide and the 
urea of 2 :5 : 7-acid; a disazo dye from tWo molecular 
parts of 2-amine-l-oxybenzene-4-sulphonaniUde and the 
urea of 2 : 5 : 7-acid; a disazo dye from2-amino-l-oxy- 
benzene - 4 - sulphonamide, 2-amino-l-oxybenzene-4-sul- 
phonic acid, and 5 :5'-dioxy-2 :2'-dinapthy]amine-7 : 
7'-disulphonic acid. (Br. Pat. 142,448—1919. Ges pOr 
Chemisciie Industrie in Base4 Basel, Switzerland, 
July 7, 1920.) 

Metal Heating Furnace.—A furnace for hardening 
or tempering small metal articles in a non-oxidizing 
atmosphere comprises a heating-chamber A separated 
from the combustion chamber B and having beneath 
it a chute D through which articles tipped or dislodged 
from the hearth will fall into the quenching-bath C 
without being exposed to the air. The hearth a is pref¬ 
erably pivoted as shown, or it may be mounted to 
slide, the articles being dislodged by a fixed rake; or 
where the hearth is fixed, a movable rake may be used 
to discharge the articles into the quenching-bath. Com¬ 
bustible gas is supplied to the chute D and heating- 
chamber A through the connection d, and openings may 
be formed in the roof of the heating-chamber through 
which part of the gas may enter the confiiustion cham¬ 



ber. A basket d* supported by the chute is provided 
to receive the discharged articles, and a screw pump 
may be fitted to maintain circulation of the liquid in 
the quenching-bath. The furnace is gas-fired, prefea- 
ably by a burner of the kind described in Specification 
110,960. (Br. Pat. 142,671—1919. H. W. Yates, Bir¬ 
mingham, and S. N. Brayshaw and E. R. Brayshaw, 
Manchester, July 7, 1920.) 

Enamels.—Enamels are made, without boron, lead, 
arsenic, milk glass or opal glass, from a mixture of 
silicates of alumina, soda, and lime and fluorides^ fused 
and ground, coloring matter such as metallic oxides 
being added during the grinding process. Carbonate 
of ammonia may be added if desired, and the composi¬ 
tion so obtained is applied to articles and heated to tem¬ 
peratures ranging between 800 and 1,050 deg. C. The 
limits between which the proportions of the ingredients 
may be varied are given. (Br. Pat. 142,688—1919. G. 
Musiol, Brussels, July 7, 1920.) 
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American Patents 

Complete ^pcolAcatlons of any United States patent may be ob- 
tuiiu-d by rfinitttnii; lOr. to the (Tom miss loner of Patents, Wasn- 
inKton, J>. C. 

Recovery of Sulphur Dioxide From Furnace Gases. 

' -A. H. Kit^tis, of Milton, Mass., has been granted two 
patents covering a method and an apparatus for the 
recovery of i^ulphur dioxide from smelter smoke and 
other gase.'^. The method consists essentially of ab¬ 
sorbing the sulphur dioxide from the gases in water, 
from which it is liberated by heating the solution. The 
sulphur dic-xide is then condensed by pressure and 
cooling. The principal objects of the invention arc to 
protect from corrosion the pumps by which the gases 
are handled; to utilize a portion of the liquid SO,.; to 
remove substantially the last traces of moisture from 
the gases, thereby eliminating dessicators for drying 
the gas, and to combine in a vacuum chamber the 
functions of a ga.s extractor and a condenser for the 
sleam engine of a power plant, thus eliminating the 
usual heat exchanger. The apparatus is illustrated in 
the .sketch. Gases containing SO, are led through flue 1 



to the hot tower 2, the principal function of which is 
to cool, clean and enrich the gases. From the tower 2 
the gases pass through flue 3 into scrubbing towers 
4/1 to 4d in parallel, thence by flue 5 to scrubbing towers 
6a to 6d in parallel, thence by flue 7 to lime tower 8, and 
thence by flue 9 to the atmosphere. The towers arc all 
of similar construction and all except tower 8 are filled 
with coke or other insoluble material. The limestone 
or other soluble material in tower 8 increases the ca¬ 
pacity of the liquid to ab.sorb SO,. 

Water is fed to the scrubbing towers of the 6 group 
and to the tower 8 through pipe 10. The water from 
‘tower 8 may be wasted or fed to scrubbers of the 4 or 
the 6 group. The water from the towers of the 6 group 
is dispo.scd of in three ways; part of it may be delivered 
through valve ilb to the top of the hot tower 2, when 
it will be healed by the incoming gases and give up 
its SO.; part will be used to supply the towers of the 
4 group and part wasted through valve lltt. The solu¬ 
tion from the 4 group is collected in pipe 12, part be¬ 
ing delivered through valve 12a to the hot tower 2, the 
remainder being delivered to a storage tank 13. 

From the tank 13 the solution is pumped through the 
pipe 15 to the top of the chamber 16, the upper part of 
which constitutes a douche tank to cool the gases and 
the lower part of which constitutes a vacuum ex¬ 
tractor. The tank is provided with a aeries of perforated 
shelves, 17 and 18, designed as shown at A and B. The 


descending solutions are subjected in the lower iMirt of 
the tank 16 to the combined effect of heat and vacuum 
by which the SO, gas is liberated from the liquor. The 
heat is supplied by exhaust steam from the steam en¬ 
gine 23, the vacuum being produced by pumps 24a, 24b 
and 24?. The concentrated SO, gas passes through the 
coolers 21, to the pump 24a, through cooler 26a, to pump 
24b, through cooler 26b, to pump 24c, and through 
cooler 26c to the cooling chamber 30. The repeated 
compression aud cooling of the gases progressively re¬ 
moves the moisture and effects a saving of power. A 
further advantage is that it is possible to keep the 
temperature of the pump above the dew point of the 
gases and thereby prevent damage to the pump. If a 
single stage compression be used instead enough heat is 
generated by the compression to necessitate water cool¬ 
ing of the pump and this cooling is liable to cause < 5 on- 
densalion of SO, on the walks of the pump with result¬ 
ant damage thereto. 

The cooled and dried gases from cooler 30 pass 
through pipe 31 to pump 32 and are delivered to con¬ 
denser 33 through the trap 35, which contains liquid 
SO, and acts as a dessicator to absorb the last traces 
of moisture from the gas. The trap is filled with coke 
and is cooled by the water coil 36b to such temperature 
that a portion of the SO, is liquefied. The liquid SO, 
from the trap is blown into cooling chamber 30 through 
pipe 36. when by expansion it refrigerates the cooler 
and gives up at least a portion of the moisture, which is 
removed through valve 30a. The pumps are provided 
with jackets for the purpose of keeping the walls above 
the dew point temperature and thus prevent corrosion. 
(1,341,114; May 25, 1920.) 

Use of Oil in Drying Ores. -Certain iron ores found 
in parts of the Mesaba region and in other parts of 
the country contain a high percentage of moisture and 
are so lean that practically all of the moisture must be 
removed to raise the iron content of the ore to a com¬ 
mercially workable percentage. In drying these ores it 
has been found that at about 7 per cent of moisture 
the ores become so dusty that they cannot be trans¬ 
ported or used in a blast furnace without undesirable 
loss. Geouge L. Colloru has found that if an oleagin¬ 
ous material such as tar or some form of petroleum be 
added to the moist ores, either before or while drying, 
such^)il will spread over the ore particles and form a 
protective coating on all of the particles of the ore, and 
when .so coated the percentage of moisture can be re¬ 
duced to 3 per cent without the ore disintergrating in 
the process of drying. It has been found that 2i to 
3 per cent of oil or tar will be' sufficient to coat all 
particles and that when the oil treated ore is dried to 
about 2 to 3 per cent of moisture the film coated ma¬ 
terials will assume a granular form and will be entirely 
free from dust. (1,343,249; June 16, 1920.) 

High-Speed Cutting-Tool Alloy.—Various combina¬ 
tions of elements may be made to produce alloys useful 
for specific purposes, and one invented by Hugh S. 
Cooper of Cleveland illustrates the possibilities in this 
direction. A high-speed cutting-tool that gives satis¬ 
factory service may be made by alloying zirconium, 
silicon and aluminum with nickel in the following pro¬ 
portions: Zr, 0.5 to 2 per cent; Si + Al, 2 to 8 per 
cent; the remainder of the aUoy being Ni with small 
incidental amounts of iron, and, if desirable, tungsten. 
(1,350,359, assigned to the Zircon Tool & ^\oy Corp.; 
Aug. 24, 1920.) 
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Current Events 

in ttie Chemical and Metallurgical Industries 


Chemical Exposition Opens in New York 

Larger and more inclusive as to exhibits and more 
interesting as to program and entertainment than any 
of its five predecessors, the Sixth National Exposition 
of Chemical Industries was formally opened in Grand 
Central Palace, New York, on Monday, Sept. 20, with 
an address by Dr. Charles H. Herty. He was followed 
by Dr. Charles L. Reese, chief chemist for the du Pont 
company, who spoke on ''Co-operation in the Indus¬ 
tries.” Dr. Reese drew attention to the paramount 
importance of co-operation among all interests con¬ 
cerned in the chemical industry. He pointed out as an 
example the fact that although exact measurements are 
the very foundation of chemical science, yet these meas¬ 
urements are made by physical instruments prepared 
by those who are not chemists. As a consequence 
co-operation between chemists and manufacturers of 
physical apparatus for controlling chemical processes 
is an outstanding necessity. The mutual benefit to 
be derived would be welcomed by both the chemist 
and the equipment maker. Dr. Reese stated that a 
beginning had been made in this direction by the asso¬ 
ciation of some of the large chemical manufacturers of 
the country for the purpose of deciding upon standard 
specifications for certain chemical equipment, partic¬ 
ularly thermometers. 

The speaker also pointed out the value of co-operation 
anmng chemists in exchanging information and in con¬ 
centrating on the solution of fundamental problems 
which are of interest to the entire profession. As an 
example he cited the need for material which resists 
aqueous hydrochloric acid at high temperatures. This 
is but one of the many problems which he thought 
would be solved if there were closer co-operation. 

Problems confronting the American exporter were 
discussed by Erastus Hopkins of Gaston, Williams & 
Wigmore, Inc. Mr. Hopkins’ paper dealt generally with 
a few fundamental suggestions which relate not only 
to chemical export trade but to American trade in 
general. He criticized the American selling organi¬ 
zation for not studying the successful methods of other 
countries, such as England and Germany. This is 
believed to be necessary because Americans are not 
in any sense colonists nor do they have the foreign 
outlook as do the English and the Germans. He 
emphasized the necessity of shipping goods which meet 
exactly the specifications of the buyer, this being one 
phase of the service which must be rendered. Another 
phase is promptness in delivery. The speaker touched 
upon the matter of packing goods for export and con¬ 
trasted the methods of English and American manufac¬ 
turers in this respect. In the matter of financing the 
American exporter still has much to learn. Business 
cannot be done on a cash basis and the manufacturer 
must bear his share of the burden of financing his 
export business. 

The fuel symposium, which was held Tuesday after¬ 
noon, Sept. 21, was devoted to the subject of fuel con¬ 
servation and methods of getting additional energy out 


of the country’s fuel supply. A full report of this 
symposium will be given later. 

The motion picture programs are an excellent feature 
of the Exposition and will do much toward giving the 
public a sense of the importance of the chemical indus¬ 
try in the United States. Such film.s as modern 
packaging methods, the production of salt, the story of 
sulphuric acid and others are proving very attractive. 
Advantage is being taken of Exposition week for the 
gathering of several organizations, among them being 
the Chemical Warfare Post of the American Ijegion, 
the chemical fraternity Alpha Chi Sigma, and the 
American Institute of Chemical Engineers. The com¬ 
plete story of the Exposition and report of the technical 
sessions will be given in our issue for Oct. 6. 


American Foundrymen’s Association Meeting 
The 1920 convention and exhibition of the American 
Foundrymen’s Association, together with the Institute 
of Metals Division of the A.I.M.E., will be held at 
Columbus, Ohio, during the week of Oct. ,4. * 

The tentative program contains many interesting 
and important papers to be presented on various aspects 
of Gray Iron, Non-Ferrous Practice, Steel, Industrial 
Relations, Metallography and Malleable Iron. Among 
these arc “A Note on the Electric Furnace and the 
Problem of Sulphur in Cast Iron,” by George K. 
Elliott; ‘‘Steel Making,” by James W. Galvin; “The 
Triplex Process of Making Malleable Iron,” by H. A. 
Schwartz, and ‘‘Approved Methods of Testing Molding 
Sand,” by S. W. Stratton. 

The convention will close Friday, Oct. 8, with an 
important exhibition by about 200 exhibitors of equip¬ 
ment and products, and a big meeting with the Electric 
Furnace Association. 


Minerals Separation, Ltd., Appeals Case 
Minerals Separation, Ltd., has appealed from the 
recent decision of Judge Morris, of the U. S. District 
Court of Delaware—the decision upon which that judge 
had based his various orders dismissing the different 
contempt proceedings through which Minerals Separa¬ 
tion has unsuccessfully attempted to have Miami Cop¬ 
per Co. declared in contempt of court for continuing 
the use of its flotation process. By this new proceeding 
Minerals Separation now seeks to bring its assertion 
of contempt before the U. S. Circuit Court of Appeals 
in Philadelphia. 

American Tar Products Co. Sold 
The Koppers Co. and the Aluminum Co. of America, 
both of Pittsburgh, have jointly purchased the Amer¬ 
ican Tar Products Co. and will operate it together. It 
is planned that operations shall include manufacture of 
electrodes for the use of the Aluminum Co., as well as 
a continuance of the general tar-reflning work. 
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Cleveland Meetinsr of the American Electro¬ 
chemical Society 

The thirtieth general meetinfir of the American 
Electrochemical Society will be held in Cleveland Sept. 
30, Oct. 1 and 2, 1920, under the auspices of the 
local members and the courteous co-operation of the 
Cleveland Engineerinn Society and the Cleveland Sec¬ 
tion of the A^nerican Chemical Society. Headquarters 
will be at the Hotel Statler. The morning sessions of 
Thursday, Sept. 30, and Saturday, Oct. 2, will be held 
in the ballroom of the hotel, but the session of Friday 
morning, Oct. 1, will be held in the physics lecture room 
of the Case School of Applied Science. An excellent 
technical program has been arranged as well as visits 
to plants of the Cleveland Instrument Co., U. S. Mal¬ 
leable Castings Co., Ohio Chemical Co., Cleveland Metal 
Products Co., Guide Motor Lamp Co. and Western 
Reserve Chemical Co. The social features will comprise 
a complimentary smoker in the ballroom of the Hotel 
Statler Thursday evening. Sept. 30, and an informal 
subscription dinner and dance in the ballroom of the 
hotel Friday evening, Oct. 1. Special arrangements 
have been made for the entertainment of visiting ladies. 
A feature of the meeting will be a visit to the Nela 
Park laboratories of the General Electric Co., where a 
special program will be arranged. 

Lemon Growers Utilize Byproducts of the Lemon 
Industry 

Another example of the way the chemists are con¬ 
serving and economizing nature’s resources is the 
work done at Corona, Cal., by the Exchange By- 
Products Co., which is owned and operated by the 
lemon growers of the California Fruit Growers 
Exchange. Large quantities of lemons which, because 
of their small size or some other good reason, would 
not be marketable and ordinarily a total loss have been 
salvaged and turned into profit. This byproducts plant 
is reported to have utilized ninety-four tons of lemons 
a day during the month of July and to have prepared 
and made use of 16,000 gal. of lemon juice per day 
during this time. 

United Slates Not to Buy German Drugs 
No German chemical drugs manufactured during the 
first half of the current year are to be purchased by the 
United States from stocks impounded in Germany. This 
applies to the synthetic organics of commerce and to 
practically all of the German patented products. The 
United States I'ctains its right to make purchases during 
the next four and or.e-half years on the possibility that 
the present sufficiency of chemical drugs might not be 
obtainable from domestic sources. The statement in 
this connection issued by the War Trade Board Section 
of the Department of State follows in its entirety: 

The Reparation Commission has offered to this Gov¬ 
ernment the right to participate in the purchase of 
certain chemical drugs from stocks impounded in Ger¬ 
many as well as from subsequent production of Ger¬ 
man manufacturers, rendered available to the commis¬ 
sion by the Treaty of Versailles. 

From the records in possession of the War Trade 
Board Section it would appear that practically all these 
chemical drugs arc now being manufactured in this 
country. They are available to the American con¬ 
sumer on reasonable terms as to price, quality and pro¬ 
duction. Reliable reports indicate the domestic prod¬ 
uct is equal to the German in quality; that the average 
price is substantially the same as that asked by the 
German manufacturers for stocks of current produc¬ 


tion, and that these drws are manufactured in this 
countr^r in quantity sufficient to meet all indicated 
domestic demand. The foregoing covers not only 
synthetic oraanics of commerce but likewise practically 
all of the German patented products. 

From the foregoing it would seem that there is no 
present need or demand in this country for these chemi¬ 
cal drugs of German manufacture. For this reason 
this Government does not feel it advisable to take 
active steps to place upon the market foreign-made 
drugs which would compete with those of domestic 
manufacture and therefore will not exercise its option 
upon impounded stocks of chemical drugs of German 
manufacture or upon stocks of chemical drugs manu¬ 
factured during the months of January, 1920, to June, 
1920, inclusive. 

This Government will, however, retain its right to 
participate in allotments from future daily promiction 
of chemical drugs which may be manufactured by Ger¬ 
many during the next four and one-half years, in view 
of the possibility that a need in this country may arise 
at some future time for certain chemical drugs which 
may at that period be unobtainable from domestic 

Pulp Situation at Holyoke Mills Easier 
The general improvement in traffic conditions has 
eased the pulp situation in the Holyoke district. As 
there is but one pulp mill in the immediate vicinity, 
the mills are absolutely dependent on the railroads and 
consequently any impairment in service is felt immedi¬ 
ately. Shutdowns of a day or two at a time caused by 
lack of pu7p were common through the early part of the 
summer. The larger companies, by rationing each car 
of pulp consigned to them, were able to keep their divi¬ 
sions operating. 

In common with the rest of New England, Holyoke 
has suffered from the coal shortage. The mills are for 
the most part operated on water power but of course 
depend on coal for raising what steam is needed, and 
supplies have been very short. The local gas and elec¬ 
tric company has barely been able to keep going by bor¬ 
rowing needed coal from the local mills fortunate enough 
to have a surplus and from nearby cities where a car¬ 
load or so at a time could be picked up. 

Conference ojF Color Committee of 
Cottonseed Oil Chemists 

A conference dealing with the color standardization 
of oils was held at the Bureau of Standards on July 30 
and 31. The entire subject was discussed in detail, 
including the use of technical terms, the present diffi¬ 
culty in getting instrument makers to turn out the 
required apparatus, and a demonstration of the methods 
used in color grading oils by the optical division of the 
Bureau. The new apparatus recently designed for this 
purpose was demonstrated and a great deal of time 
spent in familiarizing the committee with the use of 
the instrument. Data secured were compared with the 
results obtained from the Arons chromoscope in terms 
of Lovibond numbers. Data were also secured on some 
of the samples by means of the Koenig-Martens spectro¬ 
photometer. _ 

Memorial to Lord Rayleigh 
The Rayleigh Memorial Committee has decided that 
the mural tablet to the late Lord Rayleigh, which is to 
be placed in Westminster Abbey, shall be erected in 
close proximity to the memorial to Sir Humphry 
Davy. As there will be a balance remaining after all 
expenses have been met, it is proposed that this shall be 
used to establish a library fund at the Cavendish 
Laboratory, Cambridge. 
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Philadelphia Section Meeting, A. C. S. 

The first meeting of the Philadelphia Section, Ameri¬ 
can Chemical Society, for the 1920-21 season, was held 
at the Engineers' Club Thursday evening. Sept. 16. 

For the benefit of those members who were unable to 
attend the sixtieth meeting of the Society at Chicago, 
Dr. R. P. Fischelis outlined the general features of 
the meeting, devoting particular attention to matters 
discussed at the Council meeting. An ^tem of local in¬ 
terest was the change in name of the Carney’s Point 
Section to the South Jersey Section. 

Dr. W. A. Pearson announced that Sydney Davis has 
found it impossible to continue as editor of the Catalyst, 
owing to business interests which require his full time 
outside of Philadelphia. A vote of thanks was tendered 
Mr. Davis and Dr. Fischelis, managing editor of the 
Catalyst, who is to leave Philadelphia in the near future. 
In order to fill these vacancies, Dr. Henry Leffmann will 
be asked to accept the position of editor and Dr. Joseph 
S. Hepburn that of associate editor. 

Nitrocellulose 

Hugo Schlatter, chief of the Chemical Products 
Division, Hercules Powder Co., reviewed the develop¬ 
ment of the nitrocellulose industry, which dates from 
Schonbein’s discoveries in 1846, and then discussed the 
chemistry, manufacture and uses of nitrocellulose. 

Chemistry of Cellulose 

The product obtained by treating cellulose with mixed 
acid is a true ester and not a nitro compound, so that 
we should speak of cellulose nitrate and not nitrocellulose. 
The products obtained are not definite compounds since 
the raw material—cellulose^is complex. In nitro¬ 
cellulose work, n in the formula (C.H,,0,)n is taken as 4. 
Of the structural formulas, that of Green best explains 
the formation of dextrose and brom-methyl-fuifural. 
Hibbert’s formula consists of a 5- and a 6-membered 
ring (instead of the 5- and 7-membered ring of Green) 
and explains polymerization. Our knowledge of the 
cellulose molecule is, however, still very meager. 

Manufacture of Nitrocellulose 

The chief source of cellulose for nitration is cotton 
linters. These are cleaned, freed from oil by boiling 
under pressure with 2 per cent NaOH solution (in the 
absence of air, which would form oxycellulose), dried 
to less than 1 per cent moisture and then treated with 
mixed acid, the composition of which varies according 
to the product desired. The nitrated products have the 
formula CMH4o-n02a.n (ONO*)n. where n may vary from 
1 to 12, although only those nitrocelluloses in which n is 
7 or over are of commercial importance. As a general 
rule, nitrocellulose containing over 12 per cent N is 
insoluble in ether-alcohol and is used as guncotton, while 
when the nitrogen content is below 12 per cent the 
product 18 suitable for the manufacture of pyroxylin 
plastics. 

The modern system of manufacture consists in treat¬ 
ing the cellulose in small batches in dipping pots which 
discharge to centrifugals on the floor below. These in 
turn discharge into washing bowls provided with a 
tangential flow of water. It has been found that insta¬ 
bility of the product was due to the presence of nitration 
products of impurities in the raw cellulose. These are 
broken up by boiling with water containing a little acid. 
The material is next passed through beating engines, 
which reduce the fibers so that they will pass through 


0.01-in. slits. A final boiling or "poaching" serves to 
remove the last traces of acid from the capillary fibers. 
After drying to 30 per cent moisture in centrifugals, 
the nitrocellulose is placed in hydraulic presses having 
a perforated plate through which alcohol is forced, to 
displace the water in the nitrocellulose, 'the alcohol is 
then removed by a pressure of 3,600 lb. per sq.in. 

The speaker concluded with a summary of the varied 
uses of nitrocellulose for military and industrial 
purposes. 

Discussion 

In reply to a question by Dr. E. E. Marbakcr as to 
the difference between high and low viscosity cottons, 
Mr. Schlatter said that the viscosity could be varied over 
a wide range through the proper choice of solvents 
coupled with the use of diluents or non-solvents. Solu¬ 
tions of very high viscosity are obtained when non- 
solvents are added in amounts just insufficient to cause 
precipitation. This phenomenon is the basis of one of 
the methods for preparing solid alcohol. Viscosity is 
determined with sufficient accuracy for practical pur¬ 
poses by noting the time required for a steel ball to fall 
10 in. in a vertical tube filled with the solution to be 
tested. This time may vary from 5 to 1,200 sec. 

Dr. Marbaker also inquired as to the cause of "blush¬ 
ing" or the appearance of opaque, poorly-adherent spots 
in the coating of split leather when dopes containing 
highly volatile solvents are used. Mr. Schlatter said that 
this was due to the relatively greater hygroscopicity of 
such dopes and to the fact that the rapid evaporation of 
the solvent often cools the surface below the dew-point 
of the surrounding atmosphere so that moisture con¬ 
denses on the coating, causing precipitation of the 
nitrocellulose. 


Ceramic Day at the Chemical Exposition 

The American Ceramic Society is occupying Booth 
750, on the fourth floor, at the Sixth National Exposi¬ 
tion of Chemical Industries, Grand Central Palace, 
New York City. A program of diversified interest will 
be given on Ceramic Day, Friday, Sept. 24, at 2 p.m. 
In the evening of the same day moving pictures will 
be shown of different phases of the ceramic industry. 
Members and persons interested are invited to register 
at the booth, where the Society’s literature may be 
examined, orders left, application blanks obtained, etc. 
The assistant secretary will be in attendance each day 
to give information and to receive registrations and 
memberships. 


Another Platinum Theft • 

The following pieces of platinum were recently stolen 
from the chemical laboratory of the United States 
Smelting, Refining & Mining Co., at Midvale, Utah: 
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Imports and Exports of Chemicals 

Exports of chemicals during the seven months ended 
with July ran well ahead of the corresponding period 
of 1919. The value of chemicals exported during the 
first seven months of 1920 was $106,633,166, as com¬ 
pared with $75,299,068 for the first seven months of 
1919. These figures are taken from the returns to the 
Bureau of Foreign and Domestic Commerce, which has 
just completed the compilation of the July returns. 

In July, the value of chemicals exported was $13,- 
776,972, as compared with $7,642,735 in July of 1919. 
The sodas contributed greatly to the increase. Sodas 
were exported in July, 1920, to the value of $2,133,239. 
The principal increase was in caustic soda exports. 
Dyes and dyestulTs also increased markedly. Exports in 
July, 1920, were valued at $3,018,188, as compared with 
$872,091 in July of 1919. France, Italy, the United 
Kingdom, Canada, China and Japan were the destina¬ 
tions of greatly increased quantities of dyes. 

While the exports of acids were light, valued at 
$426,340, there was a very marked increase in exports 
of sulphuric acid. The exports of extracts for tanning 
fell off slightly, totaling for July, 1920, $234,310. 

Imports of chemicals more than doubled in July, 1920, 
as compared with those of July, 1919. The total value 
of chemicals imported without the payment of duty in 
July, 1920, was $11,249,624, compared with $3,816,142 
in July of 1919. The value of the dutiable chemicals 
imported in July, 1920, was $6,640,706. In July, 1919, 
the imports of dutiable chemicals were valued at 
$4,696,731. Of particular significance were the imports 
of gums. In July, 1920, gum arable, camphor, chicle, 
copal, gambler, shellac and other gums were imported to 
the extent of 18,162,380 lb. Potash imports also 
were heavy, aggregating 3,394,208 lb. The principal 
item making up the total was cyanide of potash. 

Figures covering chemicals of lesser importance are 
as follows: 

IMPORT.S OF CERTAIN CHEMICALS 
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Appropriations for Chemical Work 
No great diiliculty is expected in convincing Congress 
at the next session that more appropriations must be 
forthcoming for work of interest to the chemical in¬ 
dustry. While it is expected that the next Congress 
will be more generous than the last, information reach¬ 
ing Washington is that the chemical industries are 
prepared to present such convincing facts and figures 
as to make a favorable decision in the matter by the 
Appropriations Committee practically certain. The Ap¬ 
propriations Committee will be shown that from 1914 
to 1917 there was an increase of 182 per cent in the 
volume of business done by the chemical industries. 
In 1910 the value of exports of thirty-six classes of 
chemicals aggregated $21,500,000. In 1917 the exports 


of these same classes of chemicals aggregated $193,- 
000,000. In 1910 imports of seventi^six different 
groups of chemicals aggregated $76,600,000. This 
amount was increased to $144,000,000 in 1917. In 1910 
the United States imported $56,000,000 worth of dieni- 
icals more than were exported. In 1917 the exports 
exceeded the imports by $49,000,000. 

It also will be pointed out at the next session that 
the expansion of the chemical industries antedated the 
war. During the period from 1904 to 1914 the aver¬ 
age increase in the value of products of fourteen lead¬ 
ing industries was 63.9 per cent. During the same 
period the value of the products of the chemical indus¬ 
tries increased 86.1 per cent. Among the fourteen in¬ 
dustries the expansion in the chemical industry was 
exceeded only by that in the vehicle industry. 

It is believed that it will not be difficult to impress 
upon Congress the enormity of the achievement of the 
chemical industry in meeting the chemical needs of the 
country throughout the war, when it was called upon 
almost over night to take care of needs which previously 
had been supplied from abroad. This was done in 
spite of the intricate character of most chemical manu¬ 
facturing processes. 

It is taken for granted that Congress is unanimous 
in the desire to prevent the decadence of this new in¬ 
dustry, but the Appropriations Committee will scru¬ 
tinize closely any proposed expenditures to assist the 
industry in holding its own. It will be pointed out to 
the committee, however, that the maintenance of these 
great business enterprises, when subject to peace-time 
competition, will depend to a considerable degree on 
their efficiency, and that a great number of problems 
will have to be met if the various advantages held 
abroad are equalized. There is reason to think that 
Congress will be ready to lend its aid to end the old 
practice of exporting the raw materials from which 
chemicals are made and buying back the finished prod¬ 
ucts at greatly enhanced prices. 


Chicago Meeting of the National Association of 
Purchasing Agents 

The National Association of Purchasing Agents will 
hold its annual convention at the Congress Hotel, 
Chicago, Oct. 11, 12 and 13. Business sessions will be 
held on each of those days, the convention being open 
to all industrial purchasing agents. 

At the morning session on Oct. 11 the work of the 
association in establishing standards of business prac¬ 
tice and in national legislative matters will be reviewed. 
At all other sessions there will be addresses and dis¬ 
cussion. Some of the speakers on the program are 
Russell A. Pettengill, of the Russell A. Pettengill Co., 
Chicago, on “Buying Through Specifications”; Prof. 
Irving Fisher, of Yale University, on “Stabilizing the 
Dollar”; Dr. F. W. Russe, of Mallinckrodt Chemical 
Works, St. Louis, on “Safeguarding the Purchase of 
Chemicals.” 

Visits of inspection will be paid by the delegates to 
the packing houses of Chicago and to the Great Lakes 
Naval Training Station. 

On the evening of Oct. 11 the annual banquet of the 
association will be held, featuring speakers of national 
prominence. 

The National Association of Purchasing Agents has a 
membership of 3,500. 
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American Engineerina Council of the Federated 
American Engineering Societies to Meet 

The first meetinir of American EnRineerinR Coun¬ 
cil of the Federated American Engineering Societies 
irill be held in Washington, D. C., Nov. 18 and 19, 1920, 
with headquarters at the New Willard Hotel. All 
sessions will be held in the small ballroom. 

Registration will begin at 8: 30 a.m. Thursday, Nov. 
18, and at 10 o’clock the opening sessioq will be called 
to order by Richard L. Humphrey, chairman of the 
Joint Conference Committee. A temporary chairman 
and secretary will be elected and committees will be 
appointed on program, credentials, constitution and 
bylaws, nominations, plan and scope, budget, and reso¬ 
lutions. At the afternoon session J. Parke Channing, 
chairman of Engineering Council, will address the 
gathering on the work of that organization. This will 
be followed by a discussion of the field of activity for 
the Federated American Engineering Societies. 

At 9 o’clock Friday, Nov. 19, the morning session 
will consider the report on the committee on nomina¬ 
tions, election of permanent officers, report of com¬ 
mittee on constitution and bylaws, formal ratification 
of same, and report of committee on plan and scope. 
At the afternoon session at 2 o’clock the committees 
on budget and on resolutions will make their reports. 
The evening session will meet at 8:30 to hear an 
address by Herbert Hoover, president of the American 
Institute of Mining and Metallurgical Engineers. This 
will be followed by an informal reception and smoker. 

At 9 a.m. Saturday, Nov. 20, there will be an organi¬ 
zation meeting of the executive board, American 
Engineering Council, of the Federated American Engi¬ 
neering Societies. 

g==== . 

Personal 

' ' .. 1 

Dr. Arthur M. Buswell, who was formerly in the 
department of sanitary engineering at Columbia University, 
is now chief of the Illinois State Water Survey, Urbana, 
Ill., having succeeded Prof. Edward Bartow, who is now 
head of the chemical department of the University of Iowa, 
Iowa City, Iowa. 

Dr. Farrington Daniels has resigned from the Fixed 
Nitrogen Research Laboratories, American University, 
Washington, D. C., to become assistant professor of physical 
chemistry at the University of Wisconsin. 

Dr. J. E. Day has resigned as assistant professor in Ohio 
University to accept a similar position with the University 
of Wisconsin, where he will teach inorganic chemistry. 

Harmon E. Keye, who was with the Consolidated Mining 
A Smelting Co. of Canada, is now chemist with the Elec¬ 
trolytic Zinc Works, Martinez, Cal. 

Dr. R. E. Rindfusz has been appointed assistant to the 
president of the American Writing Paper Co., of Holyoke, 
Mass. Dr. Rindfusz has been chief of the research section 
of the company’s department of technical control. Previous 
to his association with this company he was associate in 
organic chemistry in the University of Illinois and was 
identified with that institution’s war work in the manufac¬ 
ture of rare organic chemicals. 

H. H. Stoek has recently received the honorary degree 
of D.Sc. from the University of Pittsburgh. 

A. E. Wells, chief metallurgical engineer of the Bureau 
of Mines, has resigned to handle the mining and metal¬ 
lurgical problems of a large development company. His 
headquarters will be in New York. 


Obituary 


George A. Brewster, who had been chief chemist and 
metallurgist with the American Steel Foundries Co., Chi¬ 
cago, Ill., and the American Radiator Co., Buffalo, N. Y., 
and who had also held other positions in connection with 
the chemical industry, died on Aug. 17, 1920. Mr. Brewster 
was an active member of the Ameidcan Chemical Society, 
the .American Steel Treaters Society and the American 
Institute of Mining and Metallurgical Engineers, and had 
accomplished much in the way of development of special 
steels. He is survived by his wife and two sons. 

John R. Cooper, of Degolia, N. Y., who was part owner 
of the Newton Chemical Co., died on Sept. 3 following an 
operation. 

Dr. William Hodgson Klijr, former dean of tl c faculty 
of applied science, Toronto University, died at Lake Joseph, 
Muskoka, Canada, on Aug. 23, 1920. Although Dr. Ellis 
was in his seventy-fifth year and had not been as active for 
the past year as his friend.s would have wi.shed, his death 
came as a di.stinct shock to his colleague.s of the university 
and to a host of graduates throughout Canada. For more 
than forty years Dr. Ellis had been <m the teaching staff of 
Toronto University. He held various lectureship.s until 
1887, when he became professor of applied chemistry at the 
school of practical science. He was later made dean of the 
faculty of applied science, from which he retired in May, 
1919. 

Charles Warren McClure, vice-president and general 
manager of the William B. Pollock Co., Youngstown, Ohio, 
died on Aug. 11, 1920. 



Book Reviews 


. .. 

THE OIL-SHALE INDUSTRY. By Victor C. Alderman. 

170 pp., illus. New York: F. A. Stokes & Co. Price, $4. 

This book, gotten out *‘to meet the widespread demand 
for information of a comprehensive nature,” contains a 
miscellaneous collection of facts, figures and views anent 
oil shale and the oil-shale industry. It comprises an elabor¬ 
ation and revision of material presented in the Quarterly 
of the Colorado School of Mines for October, 1919. Essen¬ 
tially popular in its nature, it adds nothing to present 
knowledge of oil shale of value to the engineer or chemist, 
but much of the information and many of the views pre¬ 
sented will be of interest. The book should be in the hands 
of every person interested in the promotion of an oil-shale 
project. 

After reviewing the critical petroleum situation, which 
points to the eventual utilization of oil shales, the extent 
uf the world’s deposits of oil shale and the history of tb^ 
shale indu.stry abroad arc popularized and pre.sented in 
pellet form. Many statements in the book are of doubtful 
accuracy. Chapters on “Retorting and Reduction” and on 
“Experimental Work” are included, which seem to have 
been hastily compiled from the popular press. For example, 
on page 52, wc learn that all petroleum consists of hydro¬ 
carbons which “belong to one of two series—the parrafine 
or the olefine series.” On page 64, we are told that a hydro¬ 
carbon “is primarily a compound of the elements carbon 
and hydrogen, but combinations of these two with other 
elements arc not excluded.” On page 93, experimental 
work of the United States Geological Survey is quoted, 
showing that the yield of ammonia obtained by steam dis¬ 
tillation was approximately two and one-half times that 
obtained by dry distillation, while on page 61 we learn 
that “It is difficult to sec how steam can aid in the forma-i 
tion of ammonia during the distillation of the oil by any 
chemical interaction.” 
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While the possibilities of the oil-shale industry could 
hardly be cxuii^gerated and indeed arc not exaggerated 
by Dr. Alderson, his views as to the present status of 
the industry seem optimistic in view of the fact that 
all work done up to the present time, however valuable, 
has been copfined strictly to pioneering on a small scale. 
A number of favorable reports upon the quality of shale 
oil have been included, and, however authentic these may 
be, due mentidli is not made of adverse reports. A method 
for the determination of oil and ammonia yields from oil 
shale is included which seems to have many excellent 
features. A very good bibliography is appended. 

The difficulties of presenting information bearing on an 
indu.stry so embryonic as the American shale-oil industry 
are, of course, great, and much should be excused in an 
attempt to de.scribc such an industry. At the same time 
it seems ill advised to offer to the public a work purport¬ 
ing to convey “comprehensive information” upon a non¬ 
existent industry. Especially is this true at a time when 
governmental agencies are investigating the subject, when 
many private agencies with conflicting interests and opin¬ 
ions are putting forth conflicting claims and when no tech¬ 
nology exists to be described except the Scotch practice, 
which is presented in this work only in a very general and 
somewhat fragmentary manner. Charles L. Jones. 



Cbnent Maiket Reports 

, .-rr-L. 


The Iron and Steel Market 

Pittsburgh, September 17, 1920, 

Demand for steel products, whether for prompt or for 
late delivery, continues notably light, and the situation is 
the more impressive from the fact that more than half of 
September has been passed, so that the dullness can no 
longer be ascribed to its being the midsummer period, which 
is always dull in the steel trade, but which the trade limits 
in its market analysis to the two months July and August. 

As to forward commitments the dullness is ascribed to 
uncertainties both as to general bu.siness and as to prices 
of steel in particular. As a rule in steel, only a scarcity 
of material or the certainty that prices are going to be 
higher will bring the buyer into the market for forward 
commitments. As to prompt buying, the loosening up in the 
rail transportation situation is easily sufficient to account 
for the dullness. Production of steel has increased and the 
mills are now shipping more than they currently make, 
instead of less, as was the case in July and throe months 
preceding. The stocks at mills arc not cleaned up yet, but 
are probably reduced to not over one-half Uie maximum, 
which fell at about the end of July. Thus there has been 
a very material increase in receipts of steel by jobbers 
and manufacturing consumers. The prompt buying that 
occurred some time ago was not of regular character, but 
was largely by consumers who had steel <lue them on 
negular contracts but who were not receiving full deliveries. 
Accordingly they doubled up on purchases, buying prompt 
deliveries to eke out, and now when they receive deliveries 
from both sources of supply they are, generally speaking, 
well supplied. 

Generalizations, however, are not exact in the matter of 
the various steel products. While there is no marked 
demand in the matter of making fre.sh purchases in any 
line, there remains considerable pressure on the part of 
buyers for deliveries against old contracts in .several lines, 
including nails, tin plate and the smaller sizes of merchant 
.steel bars. 

Steel Production Increasing 

Here and there, it appears, a small mill is decreasing its 
operations on account of lean order books, but such cases 
amount to very little in the general average. The large 
mills have been increasing production as physical limita¬ 
tions, particularly the mutter of transportation, permit. 


The report on ingot production made by the American Iron 
and Steel Institute covers the output of thirty producing 
companies which contributed 84 per cent of the 1918 total 
output and 86 per cent of the 1919 total output. The 
production of these thirty companies increased by 7 per 
cent from July to August, and the influences permitting 
larger production have continued. The rate of steel ingot 
production for the whole country in August may be esti¬ 
mated at about 42,700,000 gross tons per annum. October, 
usually a very favorable month on account of seasonal con¬ 
ditions, may eanily show a rate of 46,000,000 tons. 

While the steel market is described as stagnant, it must 
not be inferred that there is no buying and that no new 
commitments at all arc being made. Scarcely any material 
is sought in the open market, but the mills are entering 
more or less tonnage from regular customers quite steadily, 
the volume being somewhat reduced. Thus the Steel Cor¬ 
poration had bookings in August equal to about two-thirds 
of its capacity, and its bookings this month may run at 
about the same rate. The corporation’s unfilled obligations 
decreased by 31.3,430 tons in August, this being the first 
decrease reported since that for May, 1919, but the August 
decrease was equal to only about 23 per cent of the month’s 
capacity, while shipments may be estimated at 90 per cent of 
capacity, indicating bookings at 07 per cent. July had 
shown an increase of 139,651 tons in unfilled obligations, 
equal to 10 per cent of capacity, and if shipments in July 
be taken at 75 per cent the bookings appear to have been 
about 85 per cent. The decrease in bookings from July to 
August is thus about 18 points, while the increase in ship¬ 
ments was about 15 points. With an increase of 139,651 
tons in unfilled obligations in July and a decrease of 313,- 
430 tons in August, there was a net change of 460,000 tons, 
nearly half of which change is attributable to an increase 
in shipments. 

Prices Maintained 

The large independent steel mills are maintaining their 
prices quite well. There is no disposition to quote prices 
in the open market lower than prices at which there are 
unfilled contracts on books, as the net result would be un¬ 
satisfactory. ' For a ton of new business thus secured ten 
tons of contract business might be jeopardized. Some 
paper advances recently made, however, have not held. 
Thus some mills that had sold plates at 3.25c. put their 
nominal asking price up to 3.50c., but now admit that if 
real business were offered they would be willing to accept 
it at 3v25c. To go a single dollar a ton below 3.25c., how¬ 
ever, would be an entirely different matter. 

Those of the smaller mills that have had prices far above 
the prices of the larger independents have been disposed to 
reduce prices, but this represents simply a decrease in 
delivery premiums. It is difficult to sell even at reduced 
prices, hence these smaller mills are faced with lower 
production rates. 

As there is no longer any danger of a price advance by 
the Steel Corporation encouraging the independent steel 
market to engage in a fresh flight the corporation has 
relaxed a trifle of its rigidity in holding its prices down 
to the Industrial Board schedule, promulgated March 21, 
1919. Last month the corporation adopted a new card on 
wire nails, practically conforming to the card adopted by 
the independents last February and increasing the extras 
on small sizes above the base price. Since then the cor¬ 
poration has advanced its price on rods $5 a ton, to $57, but 
as the independents arc quoting $70 to $75 this goes but 
a short distance toward bridging the gap between corpora¬ 
tion and independent prices. It is not certain that the 
corporation may not reduce some of its prices, its object 
apparently being to readjust its prices in relation to the 
cost of production of different commodities. The Industrial 
Board schedule, to which the corporation has adhered, was 
not an independent price structure, but was little more th:.n 
the war control sch^ule reduced horizontally, while produc¬ 
tion costs now are not aligned with each other as they were 
during the war. 

Pig iron is stagpiant in nearly all districts and practically 
everyone now feels that the recent price advances were 
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curried too far, so that the next change in pig iron prices 
will be in the downward direction. As the merchant fur¬ 
naces are well filled with business for the nearby future 
nothing may occur for a while. 

The Chemical and Allied Industrial Markets 

New York, September 17, 1920. 

No improvement in the chemical market has been made 
during the period. The same '^waiting*' attitude noticed 
among buying interests for the past few ^eeks continues in 
vogue, with the result that business has been rather dull 
and in a small way whenever transacted. The shading of 
firm prices by second hands in an endeavor to obtain the 
cash with which to lay in stocks for the coming year has 
fallen off and producers’ prices practically govern the mar¬ 
ket. On the whole former prices have been well sustained, 
but on the other hand there have been no advances, which 
seems to indicate that the market will continue in ite pres¬ 
ent inactive condition until there is a better understanding 
between buyer and seller. 

Many Items Weaker 

The exceptions to the otherwise steady market are those 
which have been weakening for the past week or two. 
Among these is caustic soda, which has been offered as low 
as $4.60 by second hands, but the average price for the 
usual material is still around $6.60 per cwt., with buyers 
showing no inclination to invest. Another item that has 
been affected by the sluggish condition of the market is 
oxalic crystals, which is quoted on contract at 46@)60c. per 
lb., compared with the recent quotations of 53@54c., and it 
is not l^yond probability that this figure can be lowered 
to 40c. in the open market for second-hand supplies. 
Demand for dtrio acid having quickened, there is a decidedly 
firmer note to this item, although the price has remained 
the same, it being still possible to obtain material in car¬ 
loads at 78@81c. per lb. Potassium bichromate continues 
brisk at 36c., with some quotations slightly below this 
figure and the supply keeping fairly well up to demand. 

Coal-Tar Products 

The change in this market, if it can be called such, is one 
of attitude rather than actual conditions, as prices are 
about the same and buying has not been greater than for 
the past few weeks. This change of attitude is principally 
on the part of producers who have taken a decidedly opti¬ 
mistic view of the coming season’s business and look for¬ 
ward to a heavy year. Indications seem to justify this 
opinion, as the resumption of activity in the textile trade 
will beneficially affect business and besides increased activ¬ 
ity in the paint industry is expected to be the order for 
next year. There is no doubt that this market has been 
as dull for the past few months, after last winter’s heavy 
buying, as it has been for some years and a break was 
expected, arrived and now a return to better conditions is 
being looked forward to in the near future. 

The only items worth noting are dimethylaniline, which 
picked up after the recent drop and in quoted at 95c.(d>$1.05 
compared with 80@90c. of the previous report and also 
H acid, which showed some weakness and is in better sup¬ 
ply, at $1.90@$2.05 per lb., than it has been for some time. 

Naval Stores 

No great advance has been made in this line, but condi¬ 
tions are improving and the principal reason back of this 
statement is the active return of foreign intere.<)ts, especially 
England, into this market. The local situation has not im¬ 
proved to any extent, as difficulty is still being met in 
making shipments from the South. Turpentine held firm at 
the former $1.49 level, with practically no business reported. 

Oils 

The bottom having been reached, it is now supposed that 
there will be a general tightening up, especially in cotton- 
seed and linseed and a gradual return to the normal condi- 
tiona. Soya bean, f.o.b. N. Y., and peanut oil crude seem 
te bear this statement out, as the former is being held firmly 


at 14@141c. and the latter at 17@18c. per lb. China wood, 
in bbl., f.o.b. Pacific Coast, is also stronger at 16^@16c. per 
lb. than it was last week and it is predicted by some and 
hoped for by all that these facts, combined with the fact 
that crushers have arrived at the point where they cannot 
go any lower, indicate increased activity. 

The ChicaKO Market ^ 

Chicago, IlL, September IH, 1920, 

All lines of the chemical trade in this market show steady 
quotation.^, in spite of which the market mimt be termed un¬ 
certain. In general, there is a feeling of nervousness, 
holders of stock not appearing anxious to dispose of com¬ 
modities on a weak market and consumers being wholly 
unwilling to pay the quoted prices in the face of 
possibilities. 

Heavy Chemicals 

The heavy chemical line shows nothing of interest. Pro¬ 
ducers of alkalis have not yet made public their price ideas 
for next season and trading is at a minimum pending this 
announcement. The same prices that have been quoted for 
the past month are still in effect, but actual buying is so 
slight as to render them practically nominal. It is felt that 
many of the few transactions going on are closed with the 
seller shading the price fractionally. Alcohol and formalde¬ 
hyde are unchanged in price but, regardless of difficulty in 
securing goods, demand is weak. Mercury has kept pace 
here with the sharp reduction noted on both coasts, and is 
obtainable for $78 per flask. Producers’ prices on chlorine, 
based on 9ic. factory, are firmly held, with considerable 
business being done. 

Coal-Tar Products 

Coal-tar products show a continuation of the lethargy 
which has enveloped them for many weeks. The recent 
partial shutdown in the textile industry deprived the line 
of its last vestige of life and it is surprising only that 
demoralization was not the result. All things considered, 
prices have held up remarkably well and with the gradual 
resumption of the textile mills, which even now is begin¬ 
ning, things should brighten up. The past seven-day period 
has seen no price changes of moment and few deals. 

Fertilizers 

Fertilizers are likewise weak. Unusually heavy fall rains 
have retarded agricultural operations, thus delaying con¬ 
sumers’ buying of fertilizer materials. As between the pro¬ 
ducer and dealer, a disposition for watchful waiting is 
shown. Considerable finished product is accumulating in 
makers’ hands, but no interesting price changes are 
reported. 

Naval Stores 

Indications are that price rocession.s in naval stores have 
reached their limit, at least for a time. Reports from the 
South are to the effect that export bidding is taking a 
share in stabilizing prices and locally demand is keeping 
even pace with supply. Turpentine shows a shade more 
strength, the current price in barrels, less than carlots* 
being $1.62 per gal. Jobbers are quoting to the consuming 
trade, in small lots, $1.76, but it is doubtful if this price is 
being adhered to rigidly. Rosins also show strength, quo¬ 
tations l)eing I to Ic. higher, and all grades going at the 
same price. It is understood this item is particularly 
affected by export demand. Pine oil, in slightly better sup¬ 
ply, is still quickly absorbed at the prevailing high prices by 
hungry consumers. 

Vegetari^ Oils 

There is a point in the price trend of all commodities 
which, when reached, will induce buying almost regardless 
of surrounding conditions. This same point seems to have 
been reached in the trading in vegetable oils. With indi¬ 
cations of enormous supplies practically unchanged, prices 
showed a decided resistance to further hammering and con¬ 
siderable trading was indulged in, largely by the speculative 
element, as consumers still .seem disposed to hold aloof. 
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A full ini; oir in the estimated coming; crop of flaxseed has 
caused plenty of bull talk in linseed ail, but the market 
ff'iilc'd tu react. Tanks, for prompt and immediate delivery, 
f.o.b. Chicago, are quoted at $1.15 per gal., with post- 
September deliveries at $1.06@$1.07. In barrels 7c. is 
added. Jobbei'.s’ printed quotation to consumers in less than 
5 bbl. i.s $1.45, but bona fide orders probably find a slightly 
lower level. There seems to be nothing in the flax outlook 
that points to higher prices. 

Corn oil, at the current quotation of 81@9c. per lb., 
created wide interest, the price being low enough to cause 
buyers to come out of retreat. The slightest indication of 
an advance above 9c. was sufficient to stop trading, however, 
and that level seem fixed as the maximum for some days. 
Actual quotations on cottonseed oil show no change, prime 
summer yellow being quoted at 12ic. lb. in tanks, Chicago, 
and refined at 16ic. The consumer is remaining out of the 
market at these figures, even though the .southern planters 
are protesting that the price is dangerously low. 

Oriental oils remain quiet. Coconut oil is quoted at the 
ooa.st in seller’.s tanks at lM.i@13Rc., current local price in 
barrels being 16@161c. Transactions arc few. Soya bean 
oU is held for 9@91c. for prompt coast shipment, buyers* 
lack of response indicating that the consumer thinks it is 
.still too high. Chinawood oil finds light demand at the f.o.b. 
Chicago price of 162@16^c., and red oil reflects the partial 
paralysis of the textile trade by registering no business on 
the low basis of 13c. per lb., Chicago, in tank cars. 


The St. Louis Market 

St. Louis, Mo., September H, 1920. 

The chemical market in this district has been quiet for 
the last month, there having been a slight easing-off of busi¬ 
ness over that of a month ago. Producers assert, however, 
that there is enough business to permit them to dispose of 
their entire volume without any danger of bearing down 
the market and that inquiries are coming in in good volume. 
Orders are well divided between those for immediate deliv¬ 
ery and those for 1921 delivery. Prices have made no 
change during the past month, quotations made then having 
included increa.sed costs due to the freight rate raises. 

Chemical Supply Equal to Demand 

The supply of chemicals on hand locally is, with the 
exception of muriatic acid, amply sufficient to meet the 
demand, but no price trend downward is noticeable, and the 
following quotations, based on carlots unless otherwise 
noted, arc holding firm. There is a fairly good demand for 
sulphuric add with prices steady. The 60 deg. grade is 
quoted at $16 per ton and 66 deg. at $24 per ton. There is 
slightly better demand for oleum, which is still quoted at 
$27.50 per ton. 


SlIOKTAGE OF MURIATIC ACID 

A considerable shortage of muriatic acid has developed, 
but prices remain unchanged at $25 per ton and 2 to 2lc. 
per lb. in carboys. The shortage is ascribed to the fact that 
there is a better demand now than there was a month ago 
and supplies from the East have been shut off. 

Stocks of sodium bisnlphate are good and prices remain 
the same, $5 to $6 a ton being quoted, depending on the size 
of the order. 

Nitric acid is showing signs of activity, inquiries being 
good. It is quoted at $7 per cwt. for the 36 deg. and $10 
per cwt. for the 42 deg. Standard mixed acid remains firm 
at Uc. per lb. of sulphuric and llic. per lb. of nitric. 

There is no change in the price of zinc chloride, which 
regi.stered a 25c. increase some time ago. Producers think 
this price will remain .stable for some time. It is being 
quoted at $4 per cwt. 

'fherc are large stocks of phenol on hand, but the St. 
Louis firm which is disposing of the surplus Government 
supply is having no trouble keeping the market on it steady. 
It is being quoted at 12c. per lb. in lots of fifteen tons or 
more. 


General Chemicals 


CURRENT WHOLESALE PRICES IN NEV^ YORK MARKET 


Aeetle anhydride. 

Acetone. 

Acid, acetic, 28 per cent., 


Carlota 

lb. 

.lb. $0.15 $0.20 
Mvt. 3.50- 3.75 
.50 - 7.50 


Leaa Carloti 
$0.65- 10.75 


.21 

4.00 

$.50- 


.22 
4 SO 
9 SO 


Boric, crystals .lb. 

Boric, powder. lb. 

Citric.Ib. 

Hydrochlorio (nominal) . cwt. 

Hydrofluoric, 52 per cent.Ih. 

Lactic, 44 per cent Hioh.lb. 

Lactic, 22 per cent tech.Ih. 

Molylxlir, C. P.Ih. 

Muriatic, 20 deg. (see hydrochloric). . 

Nitric, 40 deg. Ih. 

Nitric, 42 deg.Ih. 

Oxalic, cr^trstnls.Ih. 

Phoaphono, Ortho. SO per cent solution . Ih. 

Piorio.Ib. 

Pyrngallic, resubliiiicd. Ih 

Sulphuric, 60 deg., tank cars.ton 12 

Sulphuric, 60 df«., tlniiris.ton .., 

Sulpliiiru', 66 deg., tank oani.ton 16 

SiiJphiirir, 66 deg., drums.ton 26 

Siilphiirir, 66 deg., onrbtiys.ton 

Siilphurir, fuming, 20 per cent (olciini) tank 

cara.ton 27 

Sulphuric, fuming, 20 |N>r cent (oleum) 

dniiriB... ton 28 

Sulphuric, fuming, 20 per cent (oleum) 

carboys.ton 32 

Taiinie, U. S. P.Ih. I 

Tannic (toch.).Ih. 

Tartaric, e.rystaln. Ih. .. 

Tuniratic, per Ib. of WO.Ib. .. 

Alcohol, Ethyl (nominal).gal. 3 

Alcohol, Methyl (sec methanol) .... 

Alcohol, denatured, 188 proof (noiniiial) sal .. 
Alcohol, denatured, 190 proof (nominal). gal. 

Alum, ammonia lump. Ih 

Alum, potash lump. Ih. 

Alum, chrome lump. Ih. . 

Aluminum aulphate, comnicreial .. Ih. 

Aluminum sulphate, iron fm*.Ih. 

Atpia ammonia, 26 deg , drums (730 Ib ).. Ih. 
Ammonia, anhyflroiis, cylinders O 00-1 SO Ih )Ih. 

Ammoniiiiii carbonate*, powder. Ib. 

Aminniiiiiin chloride, granular (white salrm- 

rnotiiai;) (nominal). lb. 

Ainmoiiiuni chloride, graiiiilor (gray salsm- 

inoiiiac) . . Ib. 

Ammoiiiiiin nitrate.Ib. 

Aiiiiiioiiiiim sulphate.lb. 

Ariiylacelato.gal. .. 

Araylacetate tcch...gal. ... 

Arsenic, oxidc^ lurn|>s (white arsenic).Ih. 

Arsenic, sulphide, ^wdered (red arsenic).. .Ih. 

Barium chloride. . ton 130 

Barium dioxide (tM'rozitle).lb. 

Barium nitrate.Ih. 

Barium sulphate (pn*cip ) (hlanc fixe)..... Ih. 
Blcaclimg powder (w'p calcium hypochlorite).. . 

Blue vitnol (sec cooper sulphate). 

Borax (see sodium borate). 

Brimstone (sec sulphur, roll). 

Bromine.lb. 

Calcium acetate.cwt 3 

Calcium egrbide.Ih 

Calcium chloride, fused, liiinp.ton 33 

Calcium chloride, iqranulated.lb. 

Calcium hypoch1oritc(blcarhing iMiwder). cwt. 7 

Calcium peroxide. lb. . 

Calcium phosphate, monobasic.lb. .. 

Calcium Ailphate, pure.lb. .. 

Carbon bisulphide. lb. 

Carbon tetrachloride, drums.lb. 

Carbonyl chloride (phosgene). lb. .. 

Caustic potash (see potassiiiin hydroxide). 

Caustic soda (see sodiuni hydroxitle). 

Chlorine, gas, liquid-cylindi'rs (100 lb.).lb. 

Chloroform..*.}b. 

Cobalt oxide.lb. ... 

Copperas (see iron sulphate). 

Copper carbonate, green precipitate. lb. 

Copper cyanide.lb. .. 

Copper sulphate, ersTstnls.,. lb. 

Cream of tortiir (see pidnssium bitart rate)- 

Epsorn suit (see iiiagnestiini sulphate). 

Ethyl Acetate Com. 85% gal. I 

Kthy Anctate pure (acf^tio fth«»r 98'*? to 100'??) . 

Formaldehyde, 40 |MT cent (nominal). Ib 

Fusel oil, ref.gal. ... 

Fusel oil, crude (noininal)....gal. . 

Clnubcr's snU. (see soiliiini sulphate).. 

rtlycerine, C. P. drums extra. lb. .. 

Iodine, rcsublimcd.jb. 

Iron oxide, red.lb. 

Iron sulphate (copperas).cwt. 

liCad aeetate, normal.lb. 

Ticad arsenate (paste).Ib. 

Tiflnd nitrate, crystals.Ib. 

fjitharge.|b. 

Magnesium carbonate, technical.lb. 

MagncHium sulphate, IT. R. P.1001b. 

Magnesium sulphate, commercial.lOOIb. 

Methanol, 95%.gaj. 

Methanol, pure.gah 

Nickel salt, double. lb. 

Nickel salt, ainglo. i. ***• 

Phosgene (sec carbonyl chloride)... 

Phosiihonis, rod.lb. 

PhoaphoruB, yellow.In. 

Potassium bichromate.lb. 


14.00 - 

.151- 

.151- 

16.00 

.16 

16.25 - 
.161- 

. 19 

.161 

.17 - 

20 

.78 - 

.80 

.82 

84 

2.25 - 

3.00 

3.10 - 

4 CO 

.131- 

.14 

.14^1 

154 

10 - 

.111 

.12 

. 16 

.041- 

.051 

.06 • 

.07 

4.00 - 

4.50 

4.50 - 

5 00 

:66- 

■.07' 

■Sit: 

.084 

.071- 

.08 

091 

.45 - 

.50 

.52 - 

5i 

.18 - 

23 

.24 - 

25 

.28 - 

.35 

.40 - 

5.) 


30- 2.55 
00 - 16.00 


2.60- 2.65 


17 00 
28.00 


00 - 30 00 
00 - 30 00 


.00 

45 

.60 


33 no 

I 30 
70 


50 . 3 73 


05 - 
118.1-- 

. 04 ^ 
.06 - 
.091- 
.35 - 
. 16 - 

.151 

.13 - 
.09 - 
.07 - 


.051 

.08t 

17 


101 

.35i 

.161 


131 

10 

07 i 


14- .16 

17- .18 

00-130 00 
21 .23 

10 - !2 
04.1- .05 


70 90 
50 - 3.55 
04i 04i 
00 -34 00 
02 - .021 
ro - 7 50 


08 - 
14 - 


27 - 
08 -' 


10 - 

48 ■ 


4.30 - 4.35 


09} 

43 


18 00 

20 00* 

37.00 

42.00 

38.00 - 

42.00 

40.00 -. 


1.55 - 

1.65 

.80 - 

.90 

.74 - 

.77 

1.20 - 

1.40 

6.00 - 

7.00 

1 12 

1 15* 

1.05 - 

1 to 

.054 

06 

09 

.094 

18 • 

.19 

li - 

'.12* 

3S - 

.17 

17 - 

.18 

17 - 

18 

Hi¬ 

144 

ll - 

. 14 

.081-. 


5 00 -. 


4 75 - 

5 25* 

I6J- 

. 17 

19 - 

.23 

24 - 

25 

■*?}- 

.131 

.054- 

.06 

_ 

_ 

r.oo - 

r.05‘ 

■;643- 

.054 

35.00 - 

45.00 

.03 - 

.034 

8.00 - 

8.50 

1.50 - 

1 70 

.75 - 

.80 

.25 - 

.30 

.10 - 

.11 

. 16 - 

.17 

.10 ’ 

.104 

.44 ^ 

.47 

2.09 

2 05 

29 - 

31* 

.65 - 

.70 

.09 - 

094 

1.40 - 


1 75 


5.25 -■ 

6 00* 


00 - 2 25 
11 - .12 


14- .15 

12'-;131 
50 - 5.90 


50- .55 

334-*; 36' 


. 261 - 
4.40 - 
.03 - 
2.35 - 

.90 - 
154- 
1.50 - 
.15- 
4.00 - 
3 .5') - 

3.25 - 
3 50 - 

.14 - 
.15 - 

1.25 - 
.60 - 
.35 - 
.39 - 


284 
4 45 
.20 
2.75 
.16 
.17 
1.00 
.16 

.16 
4 SO 
3 60 

3 30 

4 50 
.16 
.14 

I 50 
.65 
.37 
.40 
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PoiaMiiim bitartrato (cream of Tartai)_1b. $0 

Potamium bromide, granular.lb. .. 

Potaeoium carbonate. IT. R. p .1b. 

Potamium carbonate, orude.lb. 

Potaiwium chlorate, cryatala.lb. 

Poiaflaiuin hydroxide (cauetir potaahl. lb. 

INitaMHiiiin iodide.lb. . 

I’fitiimiiiin nitrate.1b. 

Potuiuiiiitn pcrmanRanatc.lb. 

I'oiatMiiiiin prumiate, red.lb. 

I>otaifBium pruHaiatf*. yellow.lb. 

PotasHiuiii Hiilpliate (powdered).ton $240. 

liof'hellc aalta face sndiiiiii^ potne. tart rate). . 

Salniiiinoiiiac (are ainmoniiiiii chloride).. 

•Sal soda (aeu anduini oarboiiatr).. 

Salt cake . 

.'Silver cyanide ('nominal). 

.Silver nifr.ate (nominal). 


Carlota 

52 -$0.56 


"Lena Carlota 
$0.57 - $0.58 


50 - 
20 - 
18 - 
27 - 


.55 

.21 

.18i 

28 


17- .I7i 
75- .80 
85 - .95 
32 - .36 
00 -255 00 


.70 - 
.56 - 
.23 - 
.19 ■ 
.29 - 
3.35 > 
.19 - 
.85 - 
1.00 - 
.35 - 


.73 

.60 

.25 

.20 

.33 

3.60 

.21 

.95 

1.05 

.40 


.SfMliiiin borate (borax). 

.SiKliiiiii ciirlioiiate (aal hinIii) 

.Sfxliuiri chlorate. 

•Sodium cyanide, 96-98 per vt 

.Sofliuiii fluoride. 

.Sodium hyilroxide (caualie at 

Sodium hypoaiilphite. 

Sodium luiilvbdutc. 


ScKiiiirn peroxide, powdered. 

Staliiirn phoaphate, dibaaie. 

Soilhiiii potamium tartriite (HcM'hclle a 

.Sodium pniaainte, yellow. 

SorliiiiiMiljeate, solutjon (40 deg.)_ 

SraliiiniaUirate, solution (60 deg). 


iSorliuni sulphite, crystals. 


Sulphur chloride red. 

Sulphur, crude.. ....... 


Zinc chloride, gran. 

Zinc evanide. 

Zinc <luat. 

Zinc oxide, U. 8. P. 

Zinc sulphate. 


... ton 

... - 


'8 00 - 

SO 00 

. . .08. 

.- 


1.25 - 


. . .08. 



.00 - 

62 

lUOIb. 



3.20 - 

3 50 

1001b 

- 


3.55 - 

3 65 

.. lb. 

.10 - 

15 

.20 - 

25 

1001b 

2:50 - 

2 n 

^ 00 - 

3.50 

... lb. 

22 

.24 

.26 - 

27 

. .ton 

7 on - 

8 00 

9.00 - 

11 00 

... Ib. 

()8J- 


.10 

II 

.. Ib 

09 - 

.io 

.11 - 

12 

100 Ib 

2 (f. - 

2. 10 

2.15 

2.25 

... Ib 

II - 

.12 

.12.- 

. 14 

...lb. 

.25 - 

.30 

.32 - 

.35 

... lb 

.18 - 


.19 - 

.20 

100 Ib. 

5.60 - 

5 70 

5.75 - 

6 on 

.. lb. 



03 

.04 

Ib 

2.50 - 


3.251- 


lOOlb. 

3.00 - 

3 75 

3 75 - 

4.00 

. .. Ib. 

Id - 

18 

.19 - 

.20 

. .. lb. 

.32 - 

.35 

.35 - 

.40 

. . Ib. 

.03j 

.04i 

.04', 

.05 

dts) lb 



.39 

.40 

... Ib. 

. 23 - 

.27 

.31 - 

.32 

... Ib. 

Oli 

.011 

.02 

.07* 

...lb 

112 }- 

.03 

.04 

05 

t) ewt 

1 60 - 

1.70 

1.75 

2 50 

eoiie) Ib 

09J- 

in 

.10'.- 

. 11 

. . .Ib. 

04 - 

0 41 

04:- 

.05 

. . Ib. 

15 - 

185 

. 19 - 

20 

...lb 

08 - 

09 

. 10 - 

. 10 

.. .ton 

16.00 -20 00 

- 


. . Ib 

09 - 


.10 - 


100 III 



3.80 

4 35 

100 lb 



3 40 

3.90 

...lb. 

.424 

44 

.45 

.4d 

.. .lb 



55 - 

65 

.. .Ib. 

. 16 - 

. 18 

.19 - 

.20 

.. .Ib 

13 

.131 

.131- 

.17 

.. Ib. 

.45 

.49 

.50 - 

.60 

.. Ib. 

.12 - 

.13 

.13 - 

.14 

. .Ib 

17 - 

.25 



. . .Ib. 

.035- 

.03J 

‘ .oV 

.06 


Coal-Tar Products 

NOTE—The following prices are fur original pnekages in large f|iiiintities‘ 


Para-nit rutulueiie. . 

Para-phcnylcnciliHiiiine. 

Para-toliiiiliiic. 

Phthalir anhydride. 

Phenol, U. S. P., driinia (ricst.), (240 lb.). 

Pyridine. 

Ri'Sfirciiiol, toehiiiciil. 

Resorcinol, pun*. 

Salicylic acid, tcch., in bbla (110 lb ). 

.S:i1icylic acid, U. 8. P. 

Salol. 

Solvent iinphtha, wnti'r-ahite, in driitna, 100 g.il 
Solvent naphtha, crude, heavy, in druiua, 100 g»l 

Siilphaiiilir acid, crude. 

Tolidino. 

Toluidiiic, iiiixial . 

Toluene, in tank cars. 

Toluene, in druiiia . 

XylidincH, drunin, 100 gal. 

Xylene, pure, in ilriima. 

Xylene, pure, in tank cars. 

Xylene, eciininerci:il, in ilriiiiis, 100 gal. 

Xylene, coniniprcial, in tank ears .... 


.. 111. 

.35 


.. Ib. 

.50 



00 

2 25 


.60 

70 


.12 

.20 

gnl 

00 

3.50 

.. lb 

25 

4.50 

. lb 

2> 

6.75 


. lO 

52 


.5(1 

dll 


.91) 

00 

g:il 

33 

35 ■. 

gnl • 

Z3 

2d 

Ib. 

. 3» 

35 

II. 

70 

2 50 

lb 

45 

.55 

gal. 

. 35 


gnl 

. 

4(r. 

III 

.50 

(.5 

gal 

47'. 

. 50* 

gal 

.45 


gal 

.32' 

’.'35' 

gnl. 

30 



Waxes 

Prii'CH liaM'il nil ciriginal paeUllge^ill largeiiiianti 

Rceaiftax, refiiuNl, dark . 

Hecawax, refined, light. 

Reesvinx, ^hite pure. 

Cariiauba, No. I (iioininali . 

Carnuiiba, No. 2, regular iiifuniiiHl). 

Carnuuba, No. 3, North (‘oiintry. 

.lapan. 

Nfoiitaii, crude. 

ParaflSne waxes, crude match wax (white) 105-110 

m.p. . 

Paraffine waxes, crude, scale I24-I26iii p. 

Paraffine waxca, refined, 118-120 m p. 

Paraffine waxca, ivfiiicd, 125 m p 

Paraffine waxca, refined, f28-l3i)iiip. 

Paralline waxen, refined, 133-135 rnp. 

Paraffine waxes, refined, 135-137 III p . . 

Stearic ai'id, aingle pressed. 

Stearic acid, iloiible prcshcil. 

Stearic acul. triple pressi'd .... 

NOTE—Paraffine anxea very arjirce 


Ib 

$0 3d 

$0 39 

Ib 

.37 

.38 

Ib. 

.1 3 

.68 

Ib 

9(1 

.95 

Ib 

85 - 

.86 

Ib 

.35 

.36 

Ib 

.17 

.18 

Ml 

25 

.26 

Ib. 

.09 

.09J 

Ib. 

. 09 ; 

.10 

Ib 

.11 

.111 

Ib 

121 


Ib 

.13 

15 

III 

. 16 

.17 

lb 

.I7J 

■ lai 

111 

.20 

21 

Ih 

.22 

.23 

lb 

.24 

25 


Flotation OUk 

All prices are f.o.b. New York, iiiileas otlirraisc stated, aiul aie baaed on 
carload lots. The oils in 50-gal. bbla., gross ueight, 500 lb. 

l*jiir oil,atenin ilist.,ap.gr.,0.930-0.94U. gnl S2.IS 

Pine fiil, pun*, deal, dist. .gsl I 80 

Pine tar oil, ref., sp. gr. 1.025-1.035 .. . ... gnl .48 

Piiietaruil.erudc.sp.gr.l.025-1.035tiinkenrsf u h .1neksoiiville.l''la g:il .35 

Pine tar oil,iloiililc rc*f.,Hp.gr. 0.965-0 99(1.gnl .85 

I*iue tar, ref , thin, sp. gr., I 080-1.960.gnl . 36 

Turpentine, crude, sp. gr., 0.900-0.970 .gnl I 75 

llardwofMl oil, f o b. Mich , sp. gr , 0.960-0 9*)0 .gnl 35 

Pinewood creosote, ref.gal .52 


Mpha uuphthoi, crude. 

Alpha-iiiipht hill, refined. 

.\lpha-nu|ihthyluiniiie . 

.-Vniline oil, dniiiia cxlrn. 

kniline Hulls. 

\iithrnceiie, in dniins (100 lb.). 

neiisnlileliyde (f.f.c.). 

Ifeiiaiiliiie, base . 

Ifenxiiliiie siilplinto. 

lleiixnie acid, PSP. 

Henxontc of hikIii, PSP. 

Detiaene, pure, aater-uliile. in ilriiiiis (100 gnl) 

Itcnxene, 90?o >u druiiiH (100 gal). 

Ifciix.vl clihiride, 95-97^c, refined. 

Reiixyl chloride, tech. 

I3etu-n;iphth(i1 benaontc (iioiiiinal). 

Meta-riiiphthol, Mibliiiied (iioniinal) . 

Rctn-iiaphthol, leeli (noiiiinuh. 

Rctn-ri:mhthylaiiiiiie, Hiibliiiied. 

(’resol, l.t. S. P., in driiins (100 Ib.). 

()rtho-crf*sol. in drums (100 Ib). 

(’reBylic iieifi, 97-99^-J,, si run culnr, in driiius_ 

f'resylic ueH, 95-97^, dark, in ilriitus. 

("rmylieneid, 50%, first finality, dniiiis. 

I3ichlnrbeiiseiie. 

l)h*thylnmlme. 

I){mf*thy1:ini1ine. 

Diiiitrolienaeiie. 

Dinitroelorbensene. 

Dinitronaphthiilciie. 

Dinitrophenol. 

Dinit rotolncne. 

Dip oil, 25%, tar urids, ear lots, in driiins. 

nipheiiylaniinc (nominal). 

IT-acid (noniinol). 

Meta-pheny lenediamiiie. 

Monoeh1tirbf*n8enc. 

Monoethylaiiiline.I. 

Naphthalene crushed, in bbla. (250 lb.). 

Naphthalene, flake. 

N aphthalene, balls. 

Naphthionie acid, orude. 

Ni^bcnaene. 

Nitro-nimhihalene. 

Nitro-toluene. 

Ortho-amidophenol. 

Ortho-diehlor-benaene. 

Drtho-nitro-phenol.. 

Ortho-nitro-tolueiie. 

Ortho-tfduidine. 

Para*'amidopheno1, base. 

Para^amidophenol, HCl. 

Para-diehlorbcniene. 

Paranitroanilinc. . 


. . Ib. 

fl 40 

$1 50 

.. Ill 

1 dO 

1.70 

. . Ill 

50 

.52 

.. Ib. 

.30 

. 33 

. . lb 

. 35 

.40 

... Ib 

.90 

1 (in 

. Ib 

2 0(1 

2 10 

. lb 

I 35 

1 40 

. Ib 

1.15 

1 25 

... Ib. 


90 

. lb. 

80 

.9(1 

. . . gill 

.38 

.40'. 

. . gnl 

.36* 

.?8' 

.. Ib 

.35 

40 

... Ib 

.25 

.35 

. . Ib 

3 50 

4 00 

. . Ib 



. . Ib 

'.'80 

.85 

.. Ib 

2.25 

2.40 

. . Ib 

. 18 

.19 

Ib 

.23 

.2-5 

. . gnl 

1 15 

1.20 

gnl 

1.05 

1 10 

. gnl 

.65 

.75 

lb 

.08 

. 10 

. Ib. 

1 50 

1.60 

.. Ib 

.95 

l.(*5 

.. Ib 

.30 

.37 

.. Ib 

.32 

35 

. lb. 

.45 

.55 

.. Ib 

.40 

.45 

. Ib. 


.40 

-. . K*- 

’!3a 

.80 

.40 

.85 

.. lb. 

1.90 

2.05 

.. Ib. 

1.25 

1.30 

Ib 

.18 

.20 

.. Ib. 

2.00 

2.40 

.. Ib. 



.. Ib. 


’ 14*. 

.. Ib. 

.15 

.17 

.. Ib. 

.75 

.85 

.. Ih. 

.14 

.19 

.. Ib. 

.40 

.50 

.. lb. 

.18 

.25 

.. Ib. 

3.25 

4.25 

.. lb. 

.15 

.20 

.. lb. 

.80 

.85 

.. Ib. 

.25 

.40 

,. Ih. 

.30 

.35 

.. lb. 

2.50 

3.00 

.. lb. 

2.50 

3.00 

.. Ib. 

.08 

.12 

... Ib. 

I.IO 

1.15 


Naval Stores 


The following prioeK are f.n.b.. New 3 nrk, fm niilonil loti 


Ronin li-D, bid . . 

280 III 

$14 dO 


Rosin M-I . 

2H0 III 

14 50 


Rosin K-\ .... . 

28(1 Ib 

14 50 


Rosin \v. W . 

280 III 

14 5.'l 


Woiiil rosin, bid . 

280 lb. 

I ’l 00 


Spirits of till pent iiie. 

Wooil tiirp'-iitiiii*, Htenni dist. 

Wood tiirpciitiiie, dcHt (list. ... 

gill 

gal 

nil 

1 49 


Pine tur r>itcli, bhl ... 

200 III 


R 50 

Tar, kiln burned, bill. (500 lli) 

Retort t;ir, Idil . . 

bill 

14 50 

li . on 

son Ib 

I'l no 

15 50 

Rosin oil, first run . 

l(oHin oil, second run . 

Rosin oil, third run . 

l»:il 

gal 

gnl 

72 


Solvents 

7V76 ih g., steel bids. (85 Ib.) . 


gnl 

$0.40 

70-72 deg., steel bbls. (85 Ib.) . 


gul 

.38 

68-70 deg . Sti‘cl bids (851b) 


gnl 

.37 

Y. M and P naphtha, steel bbis. (85 Ib ). . 

Crude Rubber 

gnl 

.29 

Para—Upriver fine . 

lb 

$0.29 

- $0.91 

Ppriver course. 

lb 

19 

.20 

Ppriver cauelio lm!l. 

lb 

20 

.22 

Plantation—First latex crepe. 

Ib 

30 


Ribbed smoked sheet h. 

Ib 

.28 

- 

Brown crepe, thin, elenn. 

Ib 

.2d 

— 

Amber crepe No. 1. 

Ib. 

.28 



Oils 

VKCKTAHt.l-. 

Tlie following prices are f.o.b.. New Yuri, for < 

Castor oil. No. 3, ill hhls. 

Castor oil, A A, in hbls. 

China wood oil, in bids (f o h. Pae. const).. . . 

Coeoanut oil, (’eyIon grade, in bblh. 

Coeoanut oil, (7oehiii grade, in bids (noiiiiiiiili 

Corn nil, eriide, in bids . 

(Cottonseed oil, eriidr <f .o b. mill). 

Cottonsred oil, summer yellna. 

Cotconseed oil, winter yellow. 

Linaed oil, raw, carlota idomestic). 

Linseed oil, raw, tank ears (dom(*stir). 

Unaced oil, boiled, ear lots (domestie). 


fd lo 

so 18 


Ib 

.151 

. Id 


.15 - 

. Id 

lb 

. Id 

.17'. 

l)> 

.11'. 

.13 

Ib 

. 10’ 

.11 

Ib 

.14 

.15 

lb. 

.171 - 

.18) 

gal 

1.25 - 


gnl 

1.22 - 


gal. 

I.J3 - 
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Olivo oil, oomrnercial. sal. 

Palm, Lagoa. ID. 

Palm, bright red. lb. 

Palm, Niger. lb. 

Peanut oil, rrude, tank rara (f.o.b. mill). lb. 

Peanut oil, refinetl, in bbla. lb. 

Kapfseorl oil, refined in bblii. ga!. 

Rapeaeed oil. blown, in IiIiIh . aal. 

Roya bean oil (ManchuriaD), in hlila N. Y. Id. 

S<iya bean oil,tank rara, f.o.b., Pneifif ennat.... lb. 

FISH 

Winter nrPBsed Menhaden. gal. 

Yellow bleaehed MenJiuden. gal. 

While blenehed Menliiiden. gal. 

Blown Menhaden. gal. 


0z» and Semi-finished Products 

An l.o.b. MIbm, Unlan Otharwioa Statad 


10.90 — $1.05 
0.95 — I 05 
1.00 — 1 25 

1.00 - 1.20 


Miscellaneous Materials 

All f. o. b. New York TnlCMH Otherwise Slated 


Biir>’teH, ground, white, f.o.b. Kiiiga Creek, S. C. 
Biiryle.-*, groiiiul, ofT eolor, f o.b. Kiiign Cr-i-k 
Harvle.-*. ennle, 88';.(»» 94' ; ba., Kingn Oeek . .. 
liiiryteH, ground, wlnte, f.o b ('artersvdle, Oa.. . 
HiiryteM, groiiiul, ofT eolor. f n b. f'iirteraville... . 

Hurytea, enide, 88‘’J(rt,94' bu., ('iirtersville. 

Barytes. flontiHl. f.o.b. St Louis 

Barytea. eriido, min. 98^1. ba , MiHaoiiri .... 

Rhiie fixe, dry. 

Hlane fixe, pulp. 

Casein .. . 

Chalk, tlniiieMtie, extra light . 

('halk, doniestir, light . 

('halk, clomeHtie, heavy. 

Chalk, Kiiglmli, extra light. 

Chriik, KiigliHli, light. 

Chalk, F.nglieh, dense. 

('hinn eluy, (Kaolin) enide, f.o.b iniiieH, Georgia 
('hina eluy (Knoliii) waHhed, f.o h Georgia 
Chinn elav (Kiioliii) powriennl. fob Georgia 
China elay (Kaolin) enide f.o.b. Virginia pointn 
China elay (Kaolin) ground, f.o b. Virginia points. 

China clay (Kaolin), imported, liinip. 

China elav (Kaolin), imported, powdered. 

Feldspar, enide, f.o.b. Maryland and North 

Carolina points. 

Felflapur, enide, f.o.b. Maine ... 

Feld^ipar, ground, f o b. Maine 
Feldspar, gmiind, f.o > North Cnrolinn 
Feldspar, gnmnd, f o.b. N. \\ State , . 

Feldspar, groiiml, f o b Bultinion'. 

Fullor’s earth, granular, f.o.b. Fla . .... 

Fuller's earth, powdered, f.o.b. Fla , 

Fuller's earth, imported, powdered . 

Graphite (dust pnli.<«li grade 30^,) AHhlniid. -Ma 
(iniphite (flust faring grade 50*^1) .\shlnnd. .-Ma 
(■raphito, crueible, SO',',, earboii Ashland. .\lb 
Graphite, crueible, 90% oorlion Ashland, Ala.. 

Graphite, enieible, OV’', curlion. 

Graphite, enieible, 88' eurbori. 

(iraphite. enieible, QC , eurboii. 

Puriiiee stone, importiHl, lump. 

Piiinjee stone, doiiii'Hiie, lump. . . 

Piiiiiiee stone, giouiid 


()iiartis (aeid tower) riee, f.o.b. Baltimore.. 

Quarts, lump, f.o.b. North CHrnliiiu . 

Shellae, orange fine . 

Shelloo, orange Miiporfinc. 

Shellae, A. C. garnet . 

Shellae, 'I'. N . 

Soapstone . 

Tale, paper-making grades, f.o.b. Vermont.. 

Tale, roofing grades, f.o b. Vermont. 

Tale, rubber gradea, f.o.b. Ve moot. 

Tain, powdered. Southern, f.o.b. eara. 

Tale, imported. 

'Tal', CaliforniH Taleuni Powder grncle , ... 


$23 00 
18 00 
8 00 
21 00 
III on 
12 00 
2h 50 
M 00 
.051 
60.00 
.15 
.05 
. 04 * 
.04 
.05 
.05 
.04* 
9 00 
12 00 
18 00 
8 00 
15.00 
2S.00 
30.00 


grOBH t<llt 
net ton 
net ton 
net t on 
net ton 
ni‘t ton 
net ton 
net. ton 
net tun 
lb. 
lb. 
lb. 
lb. 
lb 
lb. 
lb 



Ib 

.04 

.50 


Ih 

.06 



Ib. 

.04 

'■.07 

non* 

net ton 


10 00 

re ,. 

net ton 


14 00 


net ton 


17.00 


net ton 

’s’00 

7.50 


lb. 

1 35 

1.40 


lb. 

1 40 

1.45 


lb 

1 10 

1 15 


lb. 

1.15 

1 20 


ton 

13 00 

25 00 


tr>n 

10 00 

20.00 


ton 

9.00 

15 00 


ton 

10.00 

15.00 

... 

ton 

12.00 

15.00 


ton 

60.00 

70.00 


ton 

20.00 

35.00 


TalCaliforniH Taleuni Powder gracle. ton 20. 

Refractories 

Chrome brick, f.o.b. Cheater, Pa., earlois. net ton 

Chionie brick, 5^in. atra aiul aises, f.o b. Baltimore ... net ton 
Fire elay brick, lat quality, 9-iii Hhapea, f.o.b. Pennsyl¬ 
vania, Ohio and Kentucky works. 1,000 

Fire clay brick, Ist quality, f.o.b. St. Louis .. 1,000 

Fire clay brick, lat quality, f.o.b. New Jersey. 1,000 

Fire ela^ brirk, 2d quality, 9-iii. shapea f.o.b. Pennayl- 

vania, < thio and Kentucky works. 1,000 

- lagnesitc brick, 9 in. straights, f.o.b. Baltimon* ... net ton 
Mivcneaite briek, 9-in. sixes and shapea larger than 9-in. 

Magneaite briek, f.o.b. Chester. net ton 

Silica briek, 9-in. and 9-iii sixes, Chirago dlstriot. 1,000 

Silica brick, f.o b. Birmingham. 1,000 

Silica brick, f.o.b. Mt. riiion. Pa. 1,000 


Ferro-Alloys 

All f.o.b. Works 

Ferro-carbon-titaniiim, 15*16%, f.o.b. Niagara 

FaUs, N. Y. ni 

Ferru-chronio, per lb. of Cr. contained, 6-8% 

carbon, earlots. 1 

Ferro-ehrome, per lb. of Cr. contained, 4-6?^ 

carbon, i*ar1otB. I 

Forru-iiinnganeae, 76-80% Mn, doiiieatia.gi 

Ferro-rnangatieae, 76-8(K’^ Mn, LngliMi.gi 

Spiegeluiseii. l8-22';{. Mti gi 

Ferri)-inolyb<lenuiii. 50-60'^J, Mo, per lb. of Mo.. Hi 

Forro-silieon, 10-15%.gi 

Ferro-ailieon, 50^J. gi 

Ferro-silii'on, 75*';.gi 

Ferrii-tungalen, 70-80%, per lb of contained W’ .. Ih 
Ferro'iirniiiiim. 35-50'”, of I',jner 1b. of C eont^uit lb 
Ferro-vanndiuni, 30-4()% per lb. ofoontained V.... Ifa 


lb. 

griiaa ton 
groHH ton 
^I'uaa tun 

griisa tun 
gross ton 
gross ton 

lb.' 

lb. 


- 21 
- 200 00 
175 00 
- 85.00 


gross ton 
unit 


net toil • 

lb. 

unit 

gross ton 


Bguxita, 52% Al. oonUiiit. leas than 2% FeiOt. VD 
201% duoa, not mom than H4^moisture. 
Chrome ore» Calif, concentrates, 50 % min.... 

• CwOi. 

Chrome ore, 50%, max., CraO* f.o.b. Atlaniio 

Seaboard...;. 

-Coke, foundry, f.o.b. ovena. 

•Coke, furnace, f.o.b. ovena. 

^pke, petroleum, refinery, Atlantic Seaboard... 
Fluorspar, lump, f.o.b.Tonuao, New Mexico... 
Fluor spar, standard, domestic wiislii>d gravel 

Kentucky and Illinois iiiiiii*H. 

Ilmenito, ^2% TIOb, per tt>. ore. 

Manganesn Ore, 50% Mn, e i f. .Atlantic seoport 

Manganese ore, rheiiiieal (MnO,). 

Molybflenitc, 85% MoS,, per lb. of MoS„ N. Y. 

Monaxite, per unit of TliO,. 

Pyrites, Spanish, fines ,p.i.f., AUnritie seaport .. 
Pyrites, Spanish, furiiaen sixe, c.i.f., Atlantie 

seaport. 

Pyrites, Spanish, run of inine.s, ci..f., Atlantic. 

seaport. 

Pyritm, domestic, fines. 

Rutile, 95%TiCl^per Ib. ora. 

Tungsten, Schepiitc, 60% WO, and over, per unit 

of WO.. 

Tungsten, Wolframite, 60% WO. and over, per 

unitQf WO.,N.Y.r . 

Uranium Ore (Cariiotite) p«*r Ih. of Fa Og .... 
Uranium oxide, 96% per !b. contained I'x Or. .,. 

Vanadium iientoxide, 99^,. 

Vanadium Ore, per lb. of Vr Og contained. 

Zircon, washed, iron free. 

•Nominal 


Non>Ferrous Metals 


New York Markets 


Copper, electrolytic. 

Aluminum, 98 to 99 per rent. 

Antimony, wholesale lots, Chinese and Japanese. 

Nickel, ordinary (Ingot). 

Nickel, oleetrolytio. 

Tin, 5-ton lots... 

Lead, New York, spot. 

Lead, 10. St. Louis, spot. 

Zinc, spot. Now Yorlc. 

Zinc, spot, E. St. Louis. 7 

OTHER METALS 

Silver (Commercial).ox. 

Cadmium. lb. I 

Bismuth (500 lb. lots).lb. 

Cobalt.lb. 4 

Magncaiiim (f.o.b. Niagara Falla).lb. 

Platinum.oi. 

Iridium.os. 

Palladium.oi. 100.0 

Mercury.75 1b. 


Cents per I^b. 

16.50 
34.90 

7.00 

45.00 

45.00 

45.50 
8.40 
8.10 
8.00 

7.70@)8.05 


40®i!50 

2.70 

.00(0)6.00 
1.75 
115.00 
350.00 
)@II0.00 
83 00 


too- no 

100- 105 


50 55 

no 120 

Regular extras 
90- 100 
65- 70 
56- 61 
65- ... 


$ 200.00 ^$ 250.000 
18 — .19 


FINISHED METAL PRODFCTrS 

Warehouse Price 
Cents per Lb. 

Copper sheels, hot rolled. ^ 

Copper bottoms. 38.00 

Copperrods. 3B.00Ca*4O.0O 

Hign brass wire and eheets. 30.25 

High brass rods. 27.00 

Low brass wire and sheets. 28.50 

Lowbrassfods. 29.00 

Brassd brass tubing. 38.25 

Braseef bronse tubing. 41.75 

Seamless copper tubing. 34.00 

Seamless high brass tubing. 33.00 

OLD ME'I'ALS—^Thn foAowing arc the dealers* purchasing prices in cents per 
pound: 

Now York —^ 

One 

Current Year Ago Cloveland Chfeago 

Copper, heavy and crucible. 15.00 17.00 14.00 15.00 

(Copper, heavy und wire. 14.00 16.00 13.50 14.50 

Copper, light ami bottoms. 12.50 14 00 12.00 13.00 

I^id, heavy. 7.00 4.75 7.00 7.00 

I,end, tea. 5.00 3.75 4.00 6.00 

BrosN, heavy. 9.50 10.50 10.00 14.50 

Rrase, light. 7.00 7.50 7.00 8.00 

Nn. I yellow brasn turnings. 8.50 10.00 7.50 8.00 

Zinc . 5.00 5 00 4.50 5.50 

Structural Material 

The following base prices per 1001b. are for struetural nhapM 3 in. by * in. a^ 
larger, ami plates * in. and heavier, from jobbcTs* warehouses in the cities named: 


--New York- 

One 

Current Month 


•—Cleveland—* —Chicago-^ 
One One 


Year Current Year 


i -- 

60 00 - 

.:./3 

- 65.00 



Ago 

Ago 


Ago 


80.00 - 

- 90.00 

.Structural shapea... 

$4.58 

$3 97 

$3.47 

$5.00 

$3.37 


150.uO - 

- 160.00 

Soft steel bars. 

4.73 

4.12 

3.37 

4.50 

3.27 

3.87 

I.IO - 

- 1.15 

Soft steel bar shapes 

4.73 

4.12 

3.37 


3.27 

3.87 

7.00 - 


Soft steel bands... . 

6.43 

5.32 

4.07 

6.25 



6.50 - 

- 7.75 

Plat H. 1 to 1 in. thick 

4.78 

4.17 

3.67 

4.50 

3! 57 

4! 17 


One 

Current Year 
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Industrial. 

Financial, Gonstmction and Manulbcturers* News 
=■'' --'"ffiSiW ' ,sss=sssstss=ss=s 


Construction and 
Operation 

Colorado 

DENVER — The Eaton Metal Products 
Co.. 1843 Mazoe St., la having plans prc* 
))ared for the construction of a 1 story 
stool products manufacturing plant on York 
St. near the Union Pacific shoi^. Esti¬ 
mated cost. $176,000. 

DENVER—The Federal Glass Co., 1717 
Champa St.. Is having plans prepared for 
the construction of a glass factory. Esti¬ 
mated cost, $260,000. J. W. llusard, c/o 
Sylvester ft Co., 1717 Champa St., engr. 
Noted Sept. 1. 

DENVER —The Groat Valleys Sugar 
Corp., 800 Central S.ivings Rank RMg.. is 
having preliminary plans prepared for the 
construction of 3 complete sugar factories. 
Estimated cost. $3,000,000. A. F. Dyster, 
engr. 

IjA SADDE—^Thc Industrial Sugar Co., 
Diarclay Block, Denver, has awarded the 
contract for the construction of a sugar 
factory, consisting of several buildings, to 
Raum & Baum, Salt T^ako City, Utah. 
Estimated cost. $1,800,000. 

Connecticut 

ANSONTA — The Amer. Brass Co., 68 
Liberty St., plans to build several large 
additions to Its plant on Rrldgc St. 

Illinois 

DE KALB—^Rev. J. A. Solon plans to 
build a 3-Btory, 40xl79-ft. hospital. A 
chemical laboratory will be Installed In 
same. Estimated cost, $160,000. Arthur 
Foster, 1666 North Clark St., archt. 

Indiana 

TBRRja HAUTE —Tho IToosler Rolling 
Mills Co. will build a 1-story. 100x6fl0-ft. 
factory. Estimated cost. $100,000. Work 
will be done by day labor. 

Iowa 

MALLARD — The City Clerk will soon 
receive bids for the construction of a sew¬ 
age disposal plant, sand filter and sludge 
beds. Estimated cost. $60,000. E. T. 
Archer ft Co., New England Bldg., Kansas 
City, Mo., engrs. 

NEW MARKET—The City Clerk will 
soon award the contract for the Installation 
of a septic tank and sludge bed. Esti¬ 
mated cost, $64,000. E. T. Archer ft Co., 
New England Bldg., Kansas City, Mo., 
engrs. 


Massachusetts 

PAIjMER-^The Palmer Fdry. ft Machine 
Co.*, 27 Foundry St., has awarded the con¬ 
tract for the construction of a 1-story 
foundry to the Flynt Bldg, ft Constr. Co., 
:{66 Main St. Estimated cost, $20,000. 

RUSSELL —The Chapin ft Gould Paper 
Co., 317 Main St. Springfield, has awarded 
the contract for. the construction of a 4- 
Hlory paper factory to F. T. I^oy & Co., 
Inc., 499 Main St., Springfield. Estimated 
cost. $100,000. 

WORCKSTKil—Holy Cross College, Col¬ 
lege St, plans to build 6 buildings Including 
a science hall, etc. Estimated cost. $1.000,< 
000 . 

Michigan 

DET.RAY (Detroit P. O.) — Th.' Tnlanil 
T)«dray Salt Co. will soon aw.nrd the con¬ 
tract for tho construction of ii 2-story, 
140xl70-ft factory. Estimated cost. $60,- 
000. Stahl ft Kinsey. 435 Woodward Avc.. 
Detroit, archts. 

MONROE— Reed M. Dunbar, archt., will 
soon award the contract for the construc¬ 
tion of a l-story, 90x210-ft. foundry on 
East Ist St. for the Monroe Auto Equip¬ 
ment Co, East let St. Es^timaled cost. 
$100,000. Noted Sept. 1.6. 

New Hampshire 

OROVETON—^The Groveton Paper (yO., 
Inc., has awarded me contract for the con¬ 
struction of a 2-8tory, 66x200-ft. paper fac¬ 
tory to Swan & Son. St Johnabury. Vt 
Estimated cost, $100,000. 

New Jersey 

RRinaETON—Th« Illinois Qlass Co. tins 
awarded the contract for the construction 
of a glass factory including a 3-story. 330x 
700-ft. main plant and two 60x160.ft units, 
etc., to the Keeley Bros. Constr. Co.. 607 
Federal St.. Camden. Estimated coat, 
$3,000,000. Noted Sept. 16. 

ITTOHTSTOWN — The Borough has 
awanied the contract for filtration plant 
equipment Including 2 horizontal steel pres¬ 
sure. fillers to the New York Continental 
.Tewel Filtration (To., Flatiron Rldg., New 
York City. Estimated cost. $8,000. 

NEWARK — The George L.aComte Co. 
plans to hiilld a 75xl40-ft. factory for the 
manufacture of concrete blocks on Vic¬ 
toria St. Estimated oust, $25,000. Fred 
Noble, engr. 

New York 

RIKRRS IST.AND —The Dopt. of Cor- 
rectlon received bids for the Installation of 
sterilizing and disinfection machines at tho 
farm hero from Kny-Scheerer Co., 66 West 
2Srd St., New York City, $1,770; Cromwell 
Dean Co.. $1,779. 


Maine 


Ohio 


^ HOWLAND—^Tho Howland Pulp ft Paper 
Co., 301 Congress St., has awarded the 
contract for the construction of a 38x72-ft. 
addition to paper machine building and a 
76xl03-ft. addition to sulphate pulp mill to 
Green ft Wilson, Watervlllo. Estimated 
cost, $120,000. 


Maryland 

BALTIMORE—^The Baltimore Malleable 
iron ft Steel Castings Co., Charles and 
Wells Sts., plans to Install additional blast 
furnaces and other equipment: Estimated 
cost, $100,000. 


$7,000,000. E. A. Holbein, supt 

SPARROWS POINT —J. B. Sperry, 
archt., 409 Calvert Bldg., Baltimore, will 
soon award the contract for the construc- 
Upn of a 3-story hospital for the Bethlehem 
Steel Corp. A laboratory Including equip¬ 
ment will be Installed In same. Estimated 
cost. $160,000. 


ALT.TANCE-Tho Alllnnco Ifrlck (To. Is 
building a plant and Is In tho market for 
brlrk-maklng machinery. 

CANTON—Tho United Eng. ft Fdry. Co.. 
13th St.. N.E., has awarded the contract 
for the construction of a l-story, 1.16x240- 
ft. factory on Grace Ave.. N.E.. and 13th 
St., N.E.. to R. G. Whlttor, 1539 Howard 
Court, N.W. Estimated cost, $75,000. 

LONDON — Tho Williams Mfg. Co. has 
awarded the contract for the construction 
of a 1-story, nOxlRO-ft. factory to W. H. 
Robbins. Springfield. Estimated cost. 
$46,000. 

TOLEDO — The Acklln Stamping Co.. 
Dorr St, has purchased a site on Nebraska 
Ave. near the Tjake Shore Crossing and 
plans to build a large factory on same. 
Annealing furnaces, nickel plating amt 
galvanizing plants, electric welding and 
tool departments will bo Installed In same. 
D. T. Anderson, supt. 

Pennsylyania 

AVONDAT.B — Th« Consolidated Bd. of 
New Gordon and Loudln Grove Townships 


In Wc*Bt Grove and Avondale Boroughs, 
Chester ('*o.. plans to build a 2-8tory high 
school here. A chemical laboratory will bo 
Installed In same. Kstlni.ated cost, $100.- 
000. Ritter ft Sh.ay. North Amer. Bldg.. 
Philadelphia, archts. 

Texas 

WK’IHTA PA1.I.S—Thp StBtf Dil. of 
('oiitrol, .Austin, will receive bids until Oct. 
4 for tho construction of a sewage dis¬ 
posal plant, etc., at the Northwest Texas 
Insane Asylum hero. • 

Vermont 

NOIlTIlh'IKUD- -U. PcIoKKl A Co. will 
build a t-story. 60x425-ft. plant addition. 
Estimated cost $60,000. Work will be 
ih)nc by day labor. 

Wisconsin 

MEKTDN —The Merton Dairy Products 
Co. h.'is awarded tho contract for the con¬ 
st riietion of a l-story. 30x46-ft. addition 
to Its creamery to Relsinger ft Co., 426 Bast 
AV.'iter Rt., Milwaukee. A chemical labora¬ 
tory will be Installed In same. Estimated 
OO.SI, $18,000. Noted July 28. 

Quebec 

MfiNTRRAT.—ThP T.'alr T.lquidp Society. 
M:il.*«oneiivo. plans to build extensions to its 
welding and cutting plants. 

MONTREAL—The Natl. Drug ft Chemi¬ 
cal Co.. 34 St. Paul St., has awarded the 
contract for the construction of a factory 
to (Thiireh, Ross ft Co., 10 Cathcart St. 
Estlmatefl cost. $75,000. Noted June 23. 

Ontario 

AGATE — S. Bromley. Pembroke, repre¬ 
senting owners, pl;ins to build n pulp .and 
paper mill here. Estimated cost. $600,000. 

PETROLEA—E. A. Stokes plans to build 
.a plant for tho manufacture of nitroglycer¬ 
ine and Is In tho market for machinery and 
equipment for same. Estimated cost, $100.- 
000 . 


Manufacturers’ 

Catalogs 

The Reading Iron Piv^b Co., Reading, Pa., 
has Issued BulL No. 1, entitled **Rcndlng 
Wrought Iron Pipe.” It la a very Instruc¬ 
tive booklet, and gives in thlrtv-two pages 
very Interesting descriptions of tho origin 
and development of the wrought Iron indus¬ 
try, the puddling process, the manufacture 
of skelp, why wrought Iron is bettor for 
making welded pipe than steel, Reading 
Iron pipes In oil country service, building 
service, refrigerating service, coal iqlne 
service, and charcoal Iron boiler tubes for 
locomotive, marine and stationary boilers, 
together with appropriate illustrations. 

Tub jEFi'TtBT Manufacturinq Co., Co¬ 
lumbus, O., has Issued two new catalogs. 
No. 312 Is entitled ”Jeffrey Storage Bat¬ 
tery lAioomotlves for Mines.” Particular 
Rttentlon Is called In this catalog to the 
Jeffrey pivoted battery box, which inakl^s 
motors accessible for Inspection and oiling 
without having to remove the battery box. 
also allows removing and replacing of the 
pinions on the armature shaft without hav¬ 
ing to run the locomotive under a crane 
or over a pit. It fully Illustrates and de- 
scTihes other Important features of Jeffrey 
storage battery locomotives for mining serv¬ 
ice, Including motor equipment, new style 
journal box for Inside wheel typo locomo¬ 
tive, etc.. Jind nl-so contains illustrative 
photographs of electric gathering locomo¬ 
tives of the Standard cable reel and crab 
reel type.s. ('’stnlog No. 263 Is entitled “Jef- 
frt‘y Mine TjOcomotlves.” This catalog fully 
lllnstr.'ite.q and describes the electrical and 
mochanicnl features of this rompany*s com¬ 
plete line of mine lot'oinotlves. ineliiding 
the ".Armorplale” type of main haulage lo¬ 
comotive, and electric gathering locomo¬ 
tives of tho cable reel, crab reel, combina¬ 
tion cable and crab reel, and electric 
storage battery typos. Both of these cata¬ 
logs lire Interesting and contain many illus¬ 
trations. 

Vacuum Oit. Co., New York, has published 
a 32-page booklet on Bearings and Their 
Lubrication. The construction, type.s and 
materials used In bearings are briefly out¬ 
lined. Oiling systems, distribution and lu¬ 
brication are discussed. Oils and greases 
are described relatlvo to their application. 
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Tub l»KiiAiiTTiT Co.. Nfw York, annoiinc*'s 
Ihti publimtluii of Hull. No. 101, wliich 
oovcTM the varlouM products inanufncturcrt 
by tho company. 'I’hls atliactlvts 32-pago 
(’.‘italog contains a brief discussion of water 
i<‘cli(icat:oii or conditioning problems, and 
I lie .«:oli]tion by the complete line of appa- 
ratus muriufarturcd by the I’crmutit Co., 
such as softeners, filters, iron and manga¬ 
nese removal pf|iiipnic-nt, etc., altlioiigh It Is 
not an attempt to cover th«* vast fioM, but 
-sfi-vos principally to indl<*atn the prtibloins 
which liMVi* been met and .solved by its 
tei iinlcMl staff. % Many iiitere.sting illustra¬ 
tions are given, together with <l'seriptlve 
jiialIf r. 


Coming Meetings 
and Events 

Ambrican Association ixm tiibAuvanok- 
MKNT OK SciK.vcu Will hold Hs l!il!() meeting 

I lee. 27, 1920, to Jan. 1,1921. at (?hieMgo. IIL 

AMEKK’AN t*BKAMIC SOCIKTT Will hold ItS 
■innual meeting tlie W'cek of Fob. 21, 1921, 
at (*olumbus, Ohio, with headquarters at 
the Uesehler Hotel. 

Amkhican lOr.KrTROc hemic at. Society will 
hold lt<« fall meeting In the Hotel Statler. 
^’’levoland, Ohio, Sept. 30. Oct. 1 and 2. 

Amkrican Enoinkkrin'g Council of the 
P^-derated American Engineering Societies 
will hold a meeting Nov. 18 and 19, 1920, 
in \Va.shlngtoii, J.). C. TTcadquurtcra will 
be .nt the New Willard Hotel. 

AMEuirAs Foundry MKN's Asbooiation 
will liold its 1920 eonvtaition and exhibit at 
Columbus, Ohifi, the week of Oot. 4. 

A.I.M.K T’etkolkiim and Gas Mkktino 
IS bi'lng held in St. Hoiiis. Mo., Sept. 21 and 
22. in T'onjunetloti with the American So- 
elety for Testing Materials and the Potro- 
I'-iim Fuel Sc'ctlon of the A.S.M.E. It Is 
• xpfcterl that this meeting will crystallize 
into a petroleum and ga.s section of the 
VI.M.E. 

American Mini no Conorebs will hold Its 
iif\t convention In Denver Nov. 15. 

American Ptiysk’AL Society will hold a 
meeting Nov. 27 nt tlie Case School of Ap¬ 
plied Selener:, Cleveland, and the annual 
meeting, beginning Dee. 28, at Chle.ago, the 
latter being the occasion of the. special 
ipi.'idrennial meeting of the American Asso- 
fiatlon for the Advanca-ment of Science and 
tlie Afllllati'd Socletie.«!. 

American Soimety op Mechanical Enqi- 
NKEits^ 1920 anmial meeting will be hold 
ill the Kngiriof'ring Soidetles' Building, from 
Dee. 7 to ID iiielu.sive. 

.\sso(‘iATif)N OK Iron and Steel Ei.ec- 
TiucAL Enui.n'eers Is holding its 14th annual 
i-oiiveiitioii at tlie Hotel l*ennsylviinia. New 
York City. Sepl. 20 to 24. 

Canadian lN.sTiTrTR ok Mining and 
.Metai.i.i’HUV will hohl its second annual 
Western meeting In IVInnipeg. Man., on 
<)ct. 2."), 2ti ;inil 27. Jie.-nlquarter.s will be 
at tile Hotel Fort tlarry. 

The Chemical W’arpare 1*ost of the 
Ani(‘rie:in I,eg ion will hold its next meeting 
Sept. 22, at 8 p.m., in the eonferfmci* room 
Ilf the Grand Central Palace, New' Tork 
< ‘lly. 

Fi.ECTRIC FL'UNACE AS.SOC 1 AT 10 N will llOld 
;i mt'eting Oct. 6, at Columbus, Ohio, the 
.subject tjf which will be “Refractories.” 

FNGiNKERi.Nn COUNCIL Will bold Its next 
meeting In Chicago Thursday, Oct. 21. 

r.N'STiTrTK OK Metals Division op the 
A. 1..M.E. will hold its usual Joint meeting 
with the American Foundrymcii’s Assocln- 
llon ;it Coliimbiis, Ohio, during the week 
heginiiing (U-t. 4. 

National .\sso<*iation op Puhciiasino 
Agents will hold its annual convention at 
Hie t'lingress Hotel, Chicago, III., Oct. 11, 
12 ami 13. 

Xathinal Exposition or i^hemical In- 
M’.sTRiKS (Sixth) Is being held in the 
liranfl <*eiitral Palace, New York City, Sept. 
20 to 2 ... 

The Iti'iiKEK Sei'TIo.v fif the N.atlonal 
Safety Douneil will eonslder safely prob¬ 
lems of e.‘-peeial iritere.st to the rubber In¬ 
dustry at a section eonfereiioe to bo bold 
Sopt. 29 to Oct. 1, In connection with the 
natbmal se.ssion of the Oounell to be held 
In Chicago. 

SotTBTY OF Industrial JilNotNEERS will 
hold Its fall national convention nt Car- 
ncgle Hall, Pittsburgh, Pa., Nov. 10, 

II and 12. 


Industrial Notes 

Uehlino Instrument Co.^ New York 
(*ity, innnufucturor of fuel economy equip¬ 
ment, announces that it Is now being rep- 
re.sented In the New Bngland States by the 
Smith Engineering & Supply Co., 89 State 
St., Uo.ston. Mass., manufacturers* amnt 
and engineer, specializing in power plant 
ofiulpment S. W. Smith, president of the 
latter company, wns until visry recently as¬ 
sociated w'ith the Uehllng Instrument Co. 
with headquarters In the New York office. 

C. M. Teats, formerly secretary of the 
Oklahoma Brick Manufacturers Association, 
has moved to Memphis, Tenn., where* he 
will bi* local infltiMgcr for the Reliance 
Brick Co., manufacturer of building and 
enameled brick, hollow tile, etc. 

The iNDUSTitiAL Development Commit¬ 
tee of the Oklahoma Chamber of Com¬ 
merce Is planning a survey of the Indus¬ 
tries of tliat territory. The work Is divided 
into various sections, such as banking, labor 
conditions, transportation, agriculture. o!l, 
tar, living conditions, business utilities, 
etc. Increased production of mining and 
inamifucturing has made the inauguration 
of a comprehensive study necessary. 

The I'ortbk Pottery Co., Inc., of Clinton 
Ky.. has established a branch office in the 
McCall Bldg., at Memphis, Tenn. 

The Samson Motor Truck Co., of Janes¬ 
ville, WIs.. n division of the General Motors 
Corp., has established a branch at 228 
Monroe Avc., Memphis, Tenn. 

A. Lusskin ft Co., New York City, an¬ 
nounces that 1. Miller of Its staff sailed 
on the Adriatic, Aug. 14, for an extended 
trip through Europe, In connection with 
the purchase and sale of chemicals, colors, 
oils and waxes. 

The Voolhatii Co., of Sheboygan. Wis., 
manufacturer of enameled ware, has se¬ 
cured a building for the Installation of a 
plant at 821 West T.«ake St., Chicago, 111. 

The Jewell Polar Co., manufacturer of 
water stills, has purchased the 2-stor.v 
factory at 565 West Van Biircn St., Chi¬ 
cago. 

Quigley Furnace Specialties Co., New 
York City, announces that the furnaces for 
tho new sheet mill of Follansbee Bros. Co., 
Toronto, Ohio, will bo fired with powdered 
coal. l«'or transporting the pulverized fuel 
from tho milling plant to the furnace bins, 
the Quigley air transport system has been 
adopted. A standard blowing unit of five 
tons capacity consisting of pulverized fuel 
bln, blow tank and scales, which Is capable 
of transporting ten tons of pulverized coal 
per hour, will be Installed. The total dis¬ 
tance for transporting fuel Is approximately 
1,700 ft. This blowing equipment fa being 
furnished by the Quigley Furiiaeo Special¬ 
ties Co. 


active buslrie.Ms management of the oorpora- 
t'.on and its relationship to its affiliated 
and subsidiary companies has In no way 
boen affected and will continue as hereto¬ 
fore. 

Prof. Charles H. TaWall, dean of the 
1 Philadelphia College of Pharmacy and well- 
known analytical and consulting chemist, 
has removed his laboratory and office from 
:{0 South Tenth Street to 636 Franklin Sq., 
Philadelphia. 

The Cutler-Hammer Mfo. Co. announces 
the following recent Installations of Thomas 
meters: At the Rcadsboro (Vt.) plant of 
the International Nitrogen Co., a 50,000 
cu.ft. per hr. meter, measuring carbon 
monoxide gas given off in the process of 
carbide manufacture; a 300.000 cu.ft. per 
hr. station meter for measuring water gas 
in l*lymouth, England, at. the Plymouth 
and Stonehouse Gas Light ft Coke Co.; 
another English Installation Is that of a 
400,000 cu.ft. per hr. meter, measuring 
w'ator gas; another foreJgn order has been 
received from the Brokenhill I’roprletary 
Co.. New Castle, Australia, for five 600,000 
cu.ft. per hr. meters for measuring coke- 
oven gas. At Sparrows I’olnt, Md., .tliree 
new meters arc being installed: one for 
the Consolidated Gas, Electric Light ft 
I'ower Co., for measuring coke-oven gas 
pumped into tho distribution system and 
another of 200,000 cu.ft. per hr. meter, 
measuring surplus coke-oven gas purchased 
from the Consolidated Gas ft Electric TJght 
l?o., the gns at this point being under 10 
to 15 lb. gage pressure; while a third nt 
this same location is of 300,000 cu.ft. per 
hr. capacity for measuring surplus coke- 
oven gas. The Consolidated Gns Co. of 
Now York has installed In the Westchester 
lilght ('o. plant a 500.000 eii.rt. per hr. 
station meter, measuring water gas. Two 
1,2.')0,000 cu.ft. per hr. metei's and two 
800,000 cu.ft. per hr. meters purchased by 
the Koppers Co. are for installation at the 
Chicago Ry-l*roduct Coke Co., the first two 
to measure wrater gas sold to the Peoples 
Gas Light Co., and the smaller meters 
to measure surplus coke-oven g:i.s sold to 
the l*eoples Gns Light Co. 

C. A. Breed, metallurgist, and E, M. 
llKUMANN, ehcmlcal engineer, have recently 
joined the staff of the new Industrial re¬ 
search laboratory established in Cleveland. 
Ohio, by Daniel M. J.<ue}irs. 

The Cblitk Products ('<i. announces that 
P. A. Boeek, manager of distribution at 
the New York office, is now located at tbc 
company’s Los Angeles office, where he will 
supervise the production work. Thomas G. 
Lee, Jr., will act as genernl sales manager, 
■with headquarters in New York. 

The Lakew'OOD Enqinekrino Co., Cleve¬ 
land, O., announces that Robert M. Gates 
has been appointed managing engineer In 
charge of the Phllndelphin district of the 
company, with olflees at 1034 WJdener Bldg., 
Philadelphia. 


Easton Car ft Constrijction Co. an¬ 
nounces the opening of a new office in the 
Peoples Gas Rldg.. Chicago, to take care of 
ilie lncrea.slng business in tho West and 
Midillc West districts. 

The Metal ft Thermit Coai\, New York 
<Mly. ha.M made arrangements to secure life 
Insurance for all Its employees who have 
sei-ved the company for at least six months. 
Tiio amount of protection Is graded accord¬ 
ing to the length of service, ranging from 
$700 for six months* service up to $3,000 for 
twi'nty years' service. The company bearil 
tlie entire expense of this Insurance, which 
is in addition to any compensation to which 
its employees might be entitled under the 
present stale compensation laws. The in¬ 
surance will be paid in monthly payments 
diii'Jng the first year after death. 

The Whitman ft Barnes Mfo. Co., oper¬ 
ator of a large forging plant In Chlca'go, 
has niergcHl its plant with J. TI. Williams 
ft Co., manufacturer of drop forgings and 
tools, with plants at Brooklyn and Buffalo, 


Wilson Welder ft Metals Co., whose 
gi-nornl offices were formerly at 2 Rector 
St.. Is now located nt 253 S6th St., Bush 
Ti*rnilnal, Brooklyn, N. Y., and the Wilson 
Welding Repair Co. ha.s moved its offices 
fnim 2 Rector St. to 263 First St, Jersey 
c’lty, N. J. 

The Ford Rooking Products Co., now in 
St. IjOuIs, plans to move Its executive offices 
to Chicago and within tho year to build a 
$1,000,000 plant there. The new offices will 
be located In the Conway Bldg. J. W. Ford 
is president. 

Beer, Sondheimer ft Co., Inc., New York 
City, has legally changed its name to the 
International Minerals ft Metals Corp. The 


Tub Semet-Solvay Co. has appointed 
J. L. Tjandt superintendent of the Buffalo 
plant, manufacturing coke and byproducts. 

The Celite PaonTTCTS Co. announces that 
It is now ropresenteil in the Buffalo district 
by the Empire Co., 331 Elllcott Square, 
Buffalo, N. Y. 

Gustave Droiiegg. consulting chc^mist, 
.Mpecl.nllzing in Intermediates for dyes, 
pharmaceutlrahs, essential oils and sjrn- 
tliciic aromatics, announces his removal 
from 38 Park Row to 6 Beekman St.. New 
York City. 

The Bethlehem Foundry ft Machine 
Corp. has purchased the business of Stevens 
Bros., 149 Broadway, New York. All of 
tho personnel and staff of Stevens Bros, 
are retained and the Bethlehem Foundry 
ft Machine Corp. will conduct a business as 
engineer and contractor to the chemical 
industry at 149 Broadway, New York City. 

The Crescent 1'roducts Co. of Hartford, 
Conn., was recently incorporated to deal 
in chemical formulas, etc. The organizers 
of the company are J. L. Porcheron, H. G. 
Wilson and W. 13. Chapin, attorney of 874 
Main St„ Ma-rtford, Conn. The capital of 
the new oompany is $10,000. 


The Mono Corporation of America an¬ 
nounces the removal of its main office from 
Buffalo to' 2.5 West Broadway, New York 
City, where its complete line of automatic 
continuously recording gas analyzing In¬ 
struments for COs, CO, Os, SOi, Ht. Na, CHa* 
etc., will be displayed. F. D. Harger, vice- 
president and general manager. D. W. Reid 
and others will offer chemical service in 
matters relating to the automatic, con¬ 
tinuous recording of gas analyses In the 
selentlfic control of combustion and chem¬ 
ical processes. 
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Facts First; 

Classification Second 

HK coal operators shipping over the Virginian 
Railway for export through the Sewalls Point Coal 
Exchange are taking a very advanced stand in their 
agreement with the United States Bureau of Mines 
with regard to the sampling and analysis of coals. 
They propose to have a complete set of mine samples 
and analyses, tipple samples and analyses, and com¬ 
mercial coal tests throughout the year to serve as a 
basis for determining the classification of their coal 
shipments. 

As in all such co-operative agreements, all analyses 
obtained by the bureau may be published, and all users 
of smokeless and high volatile fuel from this district 
can therefore profit by the conclusions. This work 
will be of great value to other users of coal from 
this territory as well as to the tidewater and foreign 
interests directly concerned in the shipments handled 
by this coal exchange. 

This is practically the first time that a large group 
of operators have been willing to face the facts so 
frankly; they and their patrons are to be congratulated 
accordingly. It is not too much to expect that other 
districts will fall in line, so that all users of fuel may 
ultimately have reliable mine- and commercial-coal 
analyses as a basis upon which to judge their pur¬ 
chases. The time is coming when a coal purchaser 
may again buy upon quality. Just now, of course, he 
has to take what he can get and be thankful for that. 
When quality again becomes the determining factor 
such work as this just undertaken will have increased 
value for all. 

New Problems 

In the Chemical Industry 

IGH prices and increased transportation costs neces¬ 
sitate industrial adjustment. In what way will 
this adjustment affect the chemical industry? 

Like others, the chemical industries have shown a 
marked tendency toward centralization and large-scale 
operation. This has not been illogical and has done 
much to bring about the high efficiency and the present 
position of importance of the chemical industry in this 
country. There were other and less apparent causes 
for centralization, among which the low cost and ease 
of transportation and a relatively concentrated market 
were important. Also there was a lack of appreciation 
on the part of the investing public of the economic 
importance and industrial stability of the chemical in¬ 
dustry. Men whose initiative, ability and training 
fitted them to establish and operate small chemical plants 
felt that the large chemical companies offered more 
attractive employment and a greater opportunity. 


Now, however, the conditions have changed in a 
marked degree. Industrial expansion throughout the 
country and more particularly the increase in general 
manufacturing in Western states, which has called for 
larger quantities and varieties of chemicals have em¬ 
phasized the burdensome effect of centralization in 
those sections distant from the source of the needed 
chemicals. Transportation difficulties and more recently 
the increase in freight rates have forcibly emphasized 
this effect of centralization. As a consequence interest 
has been stimulated in small-scale production to supply 
a local market. 

Undoubtedly the small plant will become an increas¬ 
ingly important factor in the chemical industry, and 
bring about a new' set of problems for chemists and 
chemical engineers to solve. 

Why Not a 

Kcvolving Fund? 

HEMKJAL Warfare Service is to embark upon 
many iictivities which have fiossible peace-time 
value. These activities should be fostered, for the Serv¬ 
ice can be most effective in war times if it has been 
allow'ed to be business-like and effective in times of 
peace. One specific proposal is that a portion of the 
war-gas reserves be sold each year and a new supply be 
made in the plants of C.W.S. to replace the amounts dis¬ 
posed of. This would permit only fresh stocks to be 
kept and continual attention could be given to revision 
of manufacturing methods and maintenance of plant 
and equipment in genuine working order. 

Any such program still has one important limitation, 
however. The income from such sale of materials would 
not be credited to the accounts of the Service for fur¬ 
ther developments and operations. It is a general prac¬ 
tice that such income incident to any Government activ¬ 
ity “be covered into the Treasury as miscellaneous re¬ 
ceipts.” In other words, the Service, although in effect 
financially self-sustaining, has each year no incojne 
credited to it, for these miscellaneous receipts do not 
appear as part of its assets. Occasionally a somewhat 
different practice is followed under what is termed “a 
revolving fund.” An appropriation for this purpose 
provides that any income from the work authorized 
shall be credited to the appropriation and thus be allowed 
to facilitate an extension of the work or its continuance 
beyond the time that the initial appropriation would 
provide for. 

Far be it from us to encourage Chemical Warfare 
Service or any other branch of the Government in the 
thought of “going into business” in competition with 
established industry. However, to remain an effective 
military agency this department must be maintained 
upon a business-like basis. A most effective means to 
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this end would be the transaction every year of a small 
amount of business directly associated with industry. 
The personnel of the Service would thus be kept in 
touch with industrial conditions most effectively and 
would know’ just how the current work could most 
quickly be expanded to a larger scale in case of military 
emergency. 

A relatively * small appropriation will permit fairly 
larKc-J^cale operation of the Service if the appropria¬ 
tion is on the basis of a revolving fund. On the other 
hand, if definite appropriations for all work must be 
made every year and income simply goes into the Treas¬ 
ury of the United States, we know there must be a 
continual fight in C!ongrcss to obtain the necessary 
money. Kach year the effectiveness of the Service will 
be jeopardized by the possibility of political attack or 
unreasonable so-called “economy.” It seems that an ap¬ 
propriation on the basis of a revolving fund would have 
great merit in these circumstances. 

Fees vs. Salaries 

For University Professors 

OTING the inadequate technical instruction in 
iron and steel now existing in America, not only 
in trade schools but more especially in the so-called 
institutions of higher learning, the president of one of 
our honorably known colleges set out to find a professor 
of ferrous metallurgy. He wanted to find a man of 
personality such that men in the surrounding industry 
w'ould naturally come to him for advice; the new pro¬ 
fessor was to be an executive who could lay the founda¬ 
tions for a great department; he must know iron and 
steel metallurg}^ and metallography, and be able to 
speak and write on these subjects clearly, easily and 
convincingly. 

Some well-meaning friend referred Dr. Prrx to us 
for a list of possible candidates. After hearing the 
specifications and learning that the salary of $4,500 a 
year was offered, the answer was instant: 'Tt simply 
can’t be done! Metallurgists of that caliber are 
extremely rare. If you could find one it would be diffi¬ 
cult to interest him at twice the figure. If you succeed 
it will be pure good fortune.” 

“True,” said the visitor, “but I hope to interest some 
man already a teacher, or with a desire to become a 
teacher, who is perhaps even now occupying a 
subordinate educational position, and who might not 
be held by a consulting practice, and therefore be will¬ 
ing to make the change for the opportunity it offers.” 

Here, indeed, is a phase of the situation only now 
being realized by educational administrators. Granted 
that an engineering professor should do some consult¬ 
ing work in order to keep him familiar with the shift¬ 
ing advance of technology, it is often forgotten that the 
teacher’s first duty and groat opportunity is to instruct 
and inspire bis students. If his salary for this welcome 
task is so rutifully inadequate that financial worries and 
half-baked consultation fill his mind and time, then the 
teacher is teacher in name only, he loses his upright 
independence and the honorable title “Professor” is 
truckled to (luack and charlatan. 

Inbreeding and stagnation in university faculties are 
an ever-f)resent danger from many causes without tying 
a teacher to a certain city or region simply because he 
is reasonably sure of certain outside fees. Why should 
he go from hardly won pound cake at Harvale to several 
years of bread and butter at Illiota? 


Dr. Prex has evidently seen the great need of com¬ 
petent instruction in iron and steel. When will his 
board of directors apply to college management the same 
principles which rule their business: that the man and 
not the salary is the thing of importance? They know 
that if they get the right man he will earn the salary 
he will ask, but it seems they have not yet received suffi¬ 
cient urge from teachers, alumni or industry to act upon 
that knowledge. 

An Excellent I^ublication 
On Hydro-electric Power 

l^AMPHLET has been circulated by the Guaranty 
Trust Company which looks like good tidings. It 
urges investment in hydro-electric enterprises. It con¬ 
sists in a study of the power facilities of the United 
States, recognizes the prospective exhaustion of our 
oil supply with the increasing demand made upon it 
and the imports, running up in 1919 to 70,000,000 bar¬ 
rels. The burden upon railways for carrying coal is 
considered, as is the increase of 175 per cent in the 
cost of coal at the mines since 1914. The immense 
saving of labor and in traffic to be obtained by the 
development of water-power stations instead of hauling 
coal and the reasonableness of co-ordinating these with 
central-power stations fed by steam and gas are set 
forth with such clarity that it seems—of course this 
is a venturesome statement but it almost seems—as if 
it might make the dear public understand something 
of the thefts that we of today are committing against 
unborn generations. 

There is told also how in the electrified mountain 
section of the Chicago, Milwaukee & St. Paul Railway 
which formerly bore the initials C., M. & P. S. and 
was sometimes referred to as the Chicago, Milwaukee 
and Paint Saul), the company found that one electric 
locomotive does the work of four steam locomotives. 
The Butte, Anaconda & Pacific Railway accomplishes 
with seventeen electric locomotives work that formerly 
required twenty-eight steam engines of the mastodon 
type. The Norfolk & Western Railway achieves simi¬ 
lar results. The interconnection of seventy-five hydro¬ 
electric with forty-seven steam plants in California 
covers a distance of over 800 miles with 7,200 miles 
of high-tension transmission lines, having a capacity 
of 785^000 kilowatts and serving nearly 600,000 con¬ 
sumers. California uses more electric power on farms 
(chiefiy for pumping water for irrigation) than all 
the rest of the farms in the United States. The Cali¬ 
fornia rice industry that began in 1912 and that last 
year produced a crop worth $27,000,000 is almost 
wholly dependent on electric pumping. 

In Kansas this summer the wheat of at least a dozen 
counties was threshed by electricity. One company 
supplies power to sixty towns and 500 farms. In Mon¬ 
tana and Idaho the mines and smelters are electrified, 
and in the Northwest paper mills and sawmills are 
using electricity for power. And the immense signifi¬ 
cance of long-distance transmission whereby manu¬ 
facturing concerns may select the most convenient 
locations, instead of building out at the falls, is 
emphasized. 

We congratulate the Guaranty Trust Company on 
rendering a real service in public education. The public 
is naturally conservative in regard to what it does not 
understand, and this is as it should be. But it is 
also very slow in trying to understand, and thi.s is as 
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it should not be. There are indications, however, that 
the passage of the water-power bill at the last session 
of Congress is stimulating hydro-electric development 
ill this country. Up to September 19 the Federal Power 
Commission had received fifty-six applications for pre¬ 
liminary permits and licenses. These applications are 
being filed from all parts of the country and the power 
is to be used for a variety of purposes, including min¬ 
ing, irrigation and public utility service. 

DonH Forget 

The Time Element 

CRKAT many persons by losing sight of the time 
element, are in danger of misinterpreting or of 
failing entirely to percieve the economic changes that 
are in progress. They forget that time has passed and 
time is passing. That is a common fault. It is the 
chief thing, for instance, that makes an “old fogy” 
what he is. The passage of time makes less impression 
upon the older man and he expects events to move less 
lapidly in keeping with his duller impression. The 
man who does not become an old fogy is the one who 
makes allowance for the change in personal equation. 

We are in a period of particularly great changes and 
fspecially rapid flux by reason of the great war having 
occurred. The passage of time is especially important 
as suggestive of the passage from one set of conditions 
to another set and still another. What many men 
neglect to allow for is the fact that almost two years 
have passed since the Armistice. 

'Phe idea entertained during the war in some quarters 
that there would be a period of readjustment or a 
“transitionary period” from war-time conditions to 
stable peace conditions in the matter of business and the 
affairs of men generally has been shown to have been 
altogether erroneous. We are to have continued 
changes. At the present time there is in progress a 
downward readjustment in the values of many things. 
In the case of commodities, the great bulk of commodi¬ 
ties is included. In the case of labor, the rates in 
money per hour or per day do not decline, but the 
performance increases, and while the labor unions con¬ 
sider labor a commodity to be weighed out simply by 
time, the fact is that in the long run the workman 
sells performance, which one may regard as service 
rather than as a commodity. 

There are not a few who shrink from the mere con¬ 
templation of such a thing as declines in the prices of 
commodities. They seem to think it will spoil every¬ 
thing for prices to decline. They forget that almost 
two years have elapsed since the Armistice. They fail 
to allow for the progress of time. We have had a 
period of price advances—and quite a long period con¬ 
sidering how rapidly things would naturally move after 
<uch great disturbances as the World War could not 
but produce. It is only natural that at some time 
prices should decline. During the war the common 
1 ) rediction was that there would be a “period of pros¬ 
perity” after the war, and some predicted only three 
years of that. Well, two years have elap.sed and they 
have not been years of real prosperity, which means 
both progre.ss or advancement and contentment. These 
tilings obviously we have not had, and if they were 
, ])ossible in the circumstances that existed they would 
have obtained. Others, the most sanguine, predicted a 
jieriod of seven or eight years of “prosperity.” Assum¬ 
ing for argument that they were right, a fourth of the 


period has passed and has been practically squandered. 

If the fates really do decree that when mankind 
indulges in a great with enormous destruction of 
life and property atilr ih*eat waste of time it shall be 
rewarded by being given a period of riotous living, how 
many years of such reward is mankind Entitled to 
receive? 

The thing to do is to recognize that thS two years 
have not given us real prosperity and that they repre¬ 
sent an amply long period for the experiment. We 
should be glad to see things change, for any change 
would be promising of better luck in the next experi¬ 
ment. If we do not have changes, if we do not try 
various means of arriving at real prosperity, we might 
as well take it that the world has gone to the dogs to 
stay there. , » 

First in War, First in Peace, and 

First (?) in the Hearts of the Congressmen 
'"p'lIK (/hcinical Warfare Service is undertaking a 
X most desirable public responsibility when ik socks 
to apply during peace time some of the important 
results of its military preparedness. The chemist can 
do well to follow the various activities of this Service, 
for doubtless much of its effort will prove to have 
immediate commercial application as well as the military 
value primarily sought. In this connection it is inter¬ 
esting to note the efforts toward rat extermination with 
poison gas, the. possibility of poison-gas bombs l)eing 
used in the capture of criminals who have barricaded 
themselves in inaccessible places and the destruction of 
grasshoppers and other pests by appropriate offensive 
gas preparations. These, of course, have a popular 
as well as a technical interest. 

To the chemical industry it will be more interesting 
to consider the proposal that the stocks of war-gas 
materials be used industrially to a certain extent each 
year. By this plan it is hoped that the facilities and 
equipment of the Service may each year be actively 
in use on a small scale and thus be more easily main¬ 
tained up to date and in operating condition. The 
sale of 25 per cent of the reserves of chlorpicrin and 
phosgene each year is one of the spcciflc suggestions 
to this end which would permit co-operation of the 
Chemical Warfare Service with the dye interests. 
Numerous other means of co-operation will suggest 
themselves also. 

It is certain that these efforts will afford a most 
encouraging element upon which to base our support 
of the needed increases in flnancial backing for the 
C.W.S. Congress will doubtless be asked to appropriate 
considerable sums next winter to augment the facilities • 
for additional re.search work needed. If the chemists 
diligently study the opportunities for peace-time service 
of this branch of our military organization they can 
most enthusiastically and effectively support these re¬ 
quests. Our profession is signally recognized by the 
maintenance of this branch of the Army and it is a 
re.sponsibilily of the profession to support the Service 
accordingly. The proposed advisory committee of 
chemists which the American f'hemical Society is to 
appoint to work with the C.W.S. will be one medium 
through which our support may be afforded, but an 
individual responsibility of chemists is equally im¬ 
portant, especiaMy wherever there is opportunity for 
industrial application of or co-operation in C.W.S. 
activities. 
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Oille};e and University Finances 

To thfi Kditor of Chemival & Metallurgical Engineenng 

Sik:—A ll our educalional iiKstitutions have recently 
fell the pinch of limited resources, and many have made 
strenuous clforts to raise lar^e endowments, intended 
for the most part to increase the salaries of the teach- 
injr staff. 

This whole idea is essentially undemocratic and un- 
American, so lorijr iis the colloijos and universities do 
not make a charge for tuition equal to its actual cost. 
As loriK as this condition exists, increased endowments 
to make up the deficit arc in the nature of charity and 
lend to pauperize the beneficiaries- i. e., the students 
or I heir parents payinjir their tuition. 

At the- present lime no one of these institutions has 
stamina suflicient to charge for tuition its actual cost. 
Rich and poor alike arc charged the same, an average 
of about one-half the actual cost. Neither the rich nor 
the poor are informed as to the actual cost being double 
the price charged, and the rich are not even invited 
to pay the cost. 

No one with the true American spirit wishes to edu¬ 
cate his children at less than its cost, if he is able to 
pay the cost. But our universities proceed on the 
tacit assumption that the preceding statement is untrue, 
that the American parent always wishes to get the 
education at as low a figure as possible and to avail 
himself as far as possible of the endowment funds 
which charitably disposed persons have contributed to 
assi.st the colleges in their work. 1 am firmly convinced 
that this tacit assumption is the one that is totally 
false; that the American spirit recoils from accepting 
charity and prefers to pay the proper price and preserve 
its self-respect. 

One result of the charge for tuition being placed at 
only a fraction of its actual cost is that the more 
students in attendance the greater is the strain on the 
institution’s finances, the more endowment is needed to 
meet the deficit, and, in general, the more the institu¬ 
tion has to plead poverty and to cut to the lowest 
possible figure all expenditures, such as salaries of 
the teaching staff, etc. Our institutions being of late 
notoriously overcrowded, it results that the greatest 
sufferers are the teaching force, the restricting of 
who.se salaries is the chief avenue open for economy. 
We can say with almost absolute truth that rich men’s 
children are being educated in our colleges at half price 
largely at the expense of the teaching staff, whose 
salaries must be restricted to the minimum if the insti¬ 
tution is to make ends meet. 

Is the proper remedy for this condition to appeal to 
wealthy patrons generously to donate large endowments 
whose income shall go to increasing salaries of the 
teachers? Is this not adding insult to injury? It 
surely should appeal to level-headed business men 
rather to solve the question by making the charge for 
tuition its cost, which would then be paid by all able 
to pay it. In this way, the parents do not receive 
charity from the institution’s endowment in the form 
of tuition for their children at half its cost; neither 


are the teaching staff receiving living wages from 
endowment provided by generous and wealthy patrons. 

What is needed is a return to normal, healthy business 
methods in the running of our higher educational insti¬ 
tutions, and to give the independent American the chance 
to pay for what he is getting. Departure from such 
a principle causes most lamentable confusion, plainly 
evident to those who will study the subject dispas¬ 
sionately and sanely. 

The writer is a university professor, receiving as 
salary only a fraction of what his services would com¬ 
mand industrially; the same is true of my assistants. 
The university could pay me and my assistants in¬ 
creased and more proper salaries if full coat of tuition 
were paid for those students whose parents are able to 
pay it. Out of whose pockets, then, is this deficit 
coming? It is a fallacy to consider it as coming from 
endowment; it really is extracted, under present cir¬ 
cumstances, from the salaries of the teaching staff. The 
well-to-do parents should be given the opportunity to 
right this wrong, and the proper remedy is to make 
the charge for tuition equal to its coat. 

The only valid argument against this innovation is 
that it will prevent large numbers of worthy students 
from getting an education because of inability to pay 
the cost. It may be admitted at once that under the 
proposed new charges, more students will be unable 
to pay the charge than at present. But that is not 
an insuperable difficulty. At present, no worthy student 
who shows good scholarship is turned away for in¬ 
ability to pay tuition. lie either gets a scholarship, 
intended to help just such men, or else he is granted 
"’deferred tuition” for a half, a quarter, or all the 
tuition charge. This means that he pays what he can, 
and the college lends him the rest, he promising to 
repay it, without interest, as soon after graduation as 
he is able. This is the right and proper use of endow¬ 
ment funds; to help those who need help, and not 
foiDlishly to waste it on those who need no help and can 
pay the full cost of tuition. 

Adoption of the proposal to make the tuition charge 
the full cost of tuition would liberate endowment funds 
now misapplied and turn them into the proper channel 
of assistance to worthy students not able to pay the 
cost. No worthy student need then be turned away, 
there are all grades of financial ability and disability 
among students; no one would be asked to pay more 
than the mere cost, no matter how rich he or his parents. 
For the fraction unable to meet this very reasonable 
requirement, the endowment funds should be wisely 
appropriated, so as to make up the difference between 
co^t and the students’ ability to pay. Most of this would 
come back to the institution a few years after the 
recipient graduated, and thus the endowment funds 
would not be diverted but largely returned. 

Concrete application of this abstract principle will 
show that it is practicable and financially sound, as well 
as being ethically far superior to the present antiquated 
and absurd system. Adoption of the system advocated 
will put endowment to work in its proper channels. 
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will increase the self-respect of the students, who will 
feel that they are not objects of charity when the cost of 
their tuition is being paid, will increase the self-respect 
of the American parent who pays the full cost of his 
children’s education, will enlighten the financial bur¬ 
dens of the institution by making income more nearly 
proportional to expenses, and will enable the institu¬ 
tion to apply the sums saved to the increase of salaries 
of the teaching force, where they properly belong, and 
whence they are at present being unwisely ^nd unneces¬ 
sarily diverted. 

Are endowments made to higher educational insti¬ 
tutions intended to help educate well-to-do peop'e’s sons 
at half cost, or to help educate those unable to pay the 
simple cost of their education? Should the compen¬ 
sation of the teaching staff be restricted to less than 
proper living salaries to make it possible to educate well- 
to-do people’s children at half the cost? 

T^rlilKli Univi rsity. JOSEPH W. RICH ARDS. 

South Jh'tlilrlioin. l‘ii. 

Massachusetts Institute of Technology School of 
Chemical Engineering Practice 

To Ihe Kdiior of Chemical & Metallurgical Engineering 

Sir:—T he School of Chemical Engineering Practice 
of the Massachusetts Institute of Technology, which 
was started in 1916-17 and then discontinued on account 
of the war, has been reopened. The work of this 
school is part of a 6-yr. course in chemical engineering 
offered by the Institute and consists of twenty-four 
weeks’ field work at three chemical engineering practice 
stations. These stations are located at Bangor, Mo., 
Everett, Mass., and Buffalo, N. Y. The plants co-operat¬ 
ing with the Institute in this important educational 
work arc the Eastern Manufacturing Co., manufactur¬ 
ing electrolytic bleach, sulphite pulp and writing papers; 
the Penobscot Chemical Fibre Co., Oldtown, Me., manu¬ 
facturing soda pulp; the Revere Sugar Refinery, Charles¬ 
town, Mass.; the Merrimac Chemical Co., Everett, 
Mass., producing heavy chemicals; the Boston Rubber 
Shoe Co., Malden, Mass., the Lackawanna Steel Co., 
Buffalo, N. Y., and the Larkin Co., Buffalo. N. Y., 
manufacturer of soap, etc. 

In the practice school the students study the various 
unit chemical operations such as filtration, evaporation, 
combu.stion, etc., on full-scale apparatus and under 
practical working conditions. Sometimes this is ac- 
compli.shed by actually working with the operating men, 
and at other times by running a full-scale test to deter¬ 
mine either the elHcicncy of the equipment or process, 
or to find optimum conditions of operation. Such tests 
are always carried out under regular factory conditions 
without interfering with the quality or quantity of 
the output and are along lines which are of interest 
to the co-operating companies. Work at the Bangor 
station includes investigations into the production of 
chlorine and bleach, the absorption of SO, in the manu¬ 
facture of bisulphite liquor, the efficiency of quadruple 
effects evaporating caustic soda solutions, etc. Work 
of similar character but along different lines is carried 
out at the other stations. 

The students will complete their work in the practice 
school at the end of December, and will then return 
to the Institute for two terms of advanced study. This 
advanced work is wholly elective and enables the student 
to specialize in that line of chemistry or engineering in 
which he is most interested. In the choice of courses 
and in the viewpoint toward this advanced work, the 


student will be greatly benefited by the practical plant 
experience he receives in the field work of the practice 
school. 

There is one important difference between the School 
of Chemical Engineering Practice and other co-oper¬ 
ative engineering courses, where the student if/ regularly 
employed for part of his time in the factory, and the 
remainder is spent in class room and laboftitory work 
at the college or university. This difference lies in the 
fact that in.stead of being on routine factory production 
work, as is customary in such courses, the student in 
the School of Chemical Engineering Practice is always 
undei* the direct charge of a resident faculty member 
at each .station and the student’s work is so planned 
that he shall obtain the greatest possible benefit from 
the time spent in the plant. 

Two matters which have occupied considerable at¬ 
tention in scientific and engineering circles are the 
education of future engineers and the establishment 
of clo.ser relationship between the work of the univer¬ 
sity and that of industry. In the School of Chemical 
Engineering J^’aclice, progress along both of these lines 
has been made, and a great forward step taken in 
the sound, rational odiKatioii of the Chemical Engineer. 

q\ HASLAM, 

niiMM-ior. 


Self-Conisiined Engineering Journals 


To the Editor of CJu micnl & Mrfallurgical Engineering 
Sir: -With so many highly-specialized engineering 
journa's in the field, a reader who wishes to keep in 


general touch with engineering has to do as ’Phomas 
Fklison does and read them all. A recent magazine ar¬ 
ticle (was it in Engineering and Contractingl) re¬ 
ported that Edison reads regularly fifty-two technical 
periodicaLs. Even then the average reader is bound 
to miss much that he would like to see, and he really 
cannot expect anything else. The best that he can do 
is to find the majority of the best articles that di.scuss 
his particular hobbies. 

For instance, a reader interested in the cyanide proc¬ 
ess for gold ores can find suggestive articles in Engi¬ 
neering and Mining Journal, Mining and Scientific Press, 
Chkmk'al & Metallurgical Engineering, and .several 
of the publications of the chemical societies. Of course, 
a member of the staff of any one of these |)eriodicals will 
assert that his particular paper publishes all that is 
worth seeing, but that is not true. Each paper has its 
merits. 

The point 1 am getting at is. Why do not the editors 
of the various engineering journals acknowledge more 
often that such and such a paper has printed an unusu- 
al-y good article on this or that? The readers undoubt-* 
edly would be glad to hear about it, :ind w^ould credit 
the editor for his fairness and generosity. Mc»st engi¬ 
neers subscribe to only one technical journal, and would 
be glad to know* from an editorial note that an unusually 
good article on some particular subject has appeared 
in another paper, which they could refer to at a library. 

In other w’ords, are not engineering journals too self- 
contained? Are not the editors too chary of praising 
or acknowledging or even criticizing fgood criticism 
helps enormously) the achievements of other journals? 
American engineering journals are. if anything, too 
highly specialized, but why can they not make up for 
it by passing the news around of something worth while 
in the other papers? P. B. McDonald, 


XfW York UnIvfTsIty, 
Collogo of KnKUio^'frig. 


Urfifts.Mor >f English. 
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Synthetic Production of Hydrocarbon Fuels 

To the Editor of Chemical MetaUurgieal Engineering 

Sir:—I have read with great interest Edward G. 
Acheson's letter in your issue of Aug. 18, p. 268, and 
while disclaiming much knowledge of chemistry out¬ 
side of mV business, yet, in view of what has been 
accomplished, the synthetic production of hydrocarbon 
fuels does nftt seem impossible. 

This leads to the thought that should synthetic 
hydrocarbon be produced it is more than likely that the 
fuel will be a simple compound, and not a conglomerate 
of a doy.en hydrocarbons such as wc now obtain from 
the crude, each with its own boiling point and other 
individual peculiarities that in combination produce 
most of our troubles with the internal combustion 
motor. 

For example, should it be possible to produce pure 
pentane, the designing of carburetors would at once 
be a simple matter, and nine-tenths of our motor troubles 
would vanish. 

1 am also led to think that Mr. Acheson is perhaps 
the one man in this age who by training, accomplish¬ 
ments, physical resources and financial independence 
is best e(iuipped to tackle the problem. 
r’lTsIdfiit :iiul Edward i. Htrds.all, M.Pi. 

Th«* Piirk«*r Rust Pi-uof Co., 

< MrVfl.'iiul. Ohio 


Nitrogen Fixation in the Soil by Inoculation 

To the Editor of Chemical & Metallurgical Engineering 

Sir: -I am firmly convinced that soils may bo profit¬ 
ably inoculated by azotobacter and possibly other large- 
celled organisms, in order to provide for the non- 
symbiotic fixation of nitrogen under ade(|uate control, 
and believe that in time a method will be developed 
which will economically take the ])lace of commercial 
nitrogenous fertilizers. However, we have not con¬ 
tinued our invest igat ions along this line since the pub¬ 
lication of Hulletin 15, but are in hopes of doing so in 
the near future. 

This station does not recommend the purchase of com¬ 
mercial nitrogen for Iowa conditions, believing that by 
a judicious use of inoculated legume and the proper 
handling of farm manures the su])ply may be made 
atlcquate. 1 believe, however, that by a further inocula¬ 
tion with azotobacter at some period during the rotation 
the excess carbohydrates in the .soil may be utilized by 
these organisms to produce even greater quantities of 
nitrogen than is produced at present by the symbiotic 
organisms. PAUL Kmkrson, 

Chlof in Soil Buctorlology. 

Iiiwa ti‘ Poll' Hi' 'jf A^ririilnifi' ami .Mrc-hanloal Arls, 

\iin Iowa 


Resistance Between ('up and Lip 

To the Editor of Chemical & Metallurgical Engineering 
Sir: —Your editorial on ^‘Resistance Between Cup and 
Lip” hits the spot. Several years ago while in Szechuen, 
China, I saw the wonderful possibilities of a complete 
indiist rial development of a backward country and pre¬ 
pared a preliminary survey and suggested plan. Ameri¬ 
can manufacturers would not even consider co-operating 
with in the plan; others wanted knowledge of the 
market.': to be sent to them but were not willing to 
supply any funds to get the needed information. 

A company organized to get the information and 
digest it, proposing same to the right parties, has a big, 
useful and most interesting field of opportunity. 


AfiiMli >'Ury. Uimn 


H. K. Richardson. 


Phosphate Rock Deposits in Morocco 

By James G. Martin 

T he large and growing demand for phosphate 
rock and superphosphate fertilizer in Europe jus¬ 
tifies the keen interest with which American producers 
have received rumors of the discovery of additional 
large deposits of phosphate rock in western Morocco. 
A shortage of shipping in the Mediterranean has 
recently prevented the producers of rock phosphate 
in Tunis and Algeria from shipping from abroad all 
they could deliver to the docks, but the quantity thus 
delivered is at best insufficient to supply the present 
European need. Accordingly, though the discovery of 
vast deposits of rock phosphate may not afford a means 
of supplying the demand at once, the adequate working 
of the deposits and the marketing of their output will 
furnish additional competition with the American 
product. 

For the information of Americans who are inter¬ 
ested in the phosphate industry the following data 
regarding the deposits in Morocco have been compiled 
by the Foreign Mineral Section of the United States 
Geological Survey, Department of the Interior. 

France has a mild form of monopoly over the 
output in Tunis and Algeria and allocates a part of 
each year’s output to other European countries in 
rough proportion to their estimated needs, taking in 
exchange other materials required for the manufac¬ 
ture of superphosphate, such as coal, pyrite and 
sulphur. In addition to her deposits of phosphate in 
Algeria and Tunis, France controls vast undeveloped 
deposits in Morocco. These deposits are said to be 
extremely rich, containing hundreds of millions of 
Ions, worth billions of dollars to France and capable 
of furnishing considerable aid in rehabilitating her 
war-depleted treasury. If current reports concerning 
the high grade and great extent of these deposits are 
true, France will be in a dominant position in supply¬ 
ing Europe with phosphatic fertilizer. Her allocation 
of African phosphate in 1911) and 1920 to the countries 
ill Europe and the requirements of those countries are 
shown in the following tabic, but on account of the 
lack of vessels the quantities actually delivered to 
inanv countries in 1919 were only fractions of the 
quantities allocated. 


I'linsiMi \TK ur.(p lUKi) IN Ki ikumi IN 1919 \\i) 1920 \Ni) rur.\( 
AI.I.nC’ATKVN <»K XKlllCXN lUX'K RUl TIIOSK YKAKS* 

. *— -Mlocatnil - —. 

IVr < Vnt 
of 


(Vmiilry 

ToriH 1 


Tons I’l 



1.100,000 

42 

700,000 

50 

64 

Italy. ■ 

(•00,000 

23 

355.000 

25 

59 

EiiKluod 

400,000 

IS 

247.600 

18 

62 

Spain .. . 

200,000 

8 

73.600 

5 

17 

MolKiuin . ... 

100,000 

4 

3,600 


4 

NpUHTlanrls . 

100,000 

4 




I'ortuieul. 

. . 50,000 

2 

14.700 

1 

29 

SraniliiiHvia . 

40,000 

2 




Su'itiKcrIaiHl . 

10,000 


5,500 

.... 



2.600,000 


1.400.000 


54 

^ in imrt from Aunrirnti h'tiUlUvr, 

vol. 52(1920) 

p 140. 


wlioli* 

iiiiiiiIm r 

_ 



_ 


The intensification of agriculture in the countries 
recently at war will create a large demand for phos¬ 
phate, and the exploitation of the Moroccan deposits 
will undoubtedly disturb the American phosphate 
industry. At present, however, European consumers 
cannot obtain more than a fraction of the phosphate 
they need from America. 
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The Flow of Oil in Pipes—I 


A General Method for Determining the Friction Loss of Any Liquid 
From Its Say bolt Viscosity; With Tables for Pipes 
From One to Six Inches in Diameter 

’ By ARTHUR C. PRESTON 


T he following discussion of the flow of viscous 
liquids in pipes aims to develop a method for 
determining friction loss as a function of the 
viscosity and density of the liquid. The viscosity may 
be taken either in absolute units or as the time of flow 
through any commercial instrument which can be 
accurately calibrated with respect to the absolute unit. 
The appended tables are based on viscosity-seconds as 
measured by the Saybolt Universal Viscosimeter, be¬ 
cause that is the standard of viscosity measurement 
most frequently employed in commercial practice, and 
it is thought that in this form the tables will be found 
most generally useful. 

The present discussion relates primarily to the flow 
of mineral oils, hut the method is general and may be 
applied to any other fluid. 

The most accurate and important part of the experi¬ 
mental data on which these conclusions rest is the work 
of other investigators, although it is corroborated in all 
essential points by the results of a fairly extensive 
series of experiments on the flow of oil in wrought iron 
pipes which the writer carried out several years ago at 
the University of Colorado. The writer’s part in the 
present instance has been chiefly to correlate and adapt 
the work of others, so as to put the whole in familiar 
and convenient form for use in general engineering 
design. 

K.\( TORS Affkcting Kate of Flow of Liquids 
Through Pipes 

The rate of flow of a liquid moving through a pipe 
under a gravity head is influenced primarily by three 
characteristics of the liquid itself—namely, the density, 
which supplies the pressure producing flow; the vis¬ 
cosity. which retards flow; and inertia, which under 
certain conditions manifests itself in the dissipation of 
energy by the collision of eddying particles. These 
three constitute what may be called the internal group 
of factors affecting flow; the other factors, such as the 
diameter, length and roughness of the pipe, and the 
amount of the gravity head, may be called the external 
group; and the latter, although of great importance in 
their bearing on the final resultant flow, are secondary 
in the order of consideration of the problem as a whole. 
Any or all of the external factors may in practice be 
varied at will, and the resultant flow will respond to 
these variations according to laws which may be ex¬ 
perimentally determined and analytically stated; but 
underlying all the observed phenomena are the funda¬ 
mental limitations to flow imposed by those inherent 
properties of the liquid which have been described as 
the internal group. 

It is essential to grasp this distinction clearly at the 
outset of any attempt to consider the general problem 

Book rfgbts reserved by author. 


of liquid flow, because it is entirely lost sight of in the 
account of hydraulic theory which is commonly made 
available for engineering study and reference. In the 
presentation of that theory the factors of the internal 
group are usually entirely neglected. They are left out 
of consideration because they are nearly constant for 
water at ordinary temperatures, and the laws deduced 
from hydraulic experiment are only those which exhibit 
the influence of the external group. Hydraulic flow is 
a very special case of liquid flow; hydraulic theory is 
not at all an exposition of general liquid theory, but 
applies only to such liquids as have the same density 
and viscosity (or mon^ accurately the same ratio of 
density to viscosity) as water; and indeed the laws as 
usually stated apply only to a limitctl range of velocity 
even for such a liquid. 

Hydraulic tal)1es do not furnish a satisfactory basis 
for estimating the flow of any other liquid, even when 
the internal characteristics of the latter are known; but 
when the general solution for the problem of liquid flow 
is obtained it takes the; place of hydraulic formula? and 
gives the same results, simply by substituting in the gen¬ 
eral formula the physical dimensions of the pipe and the 
values for the particular density and viscosity of water. 

Data From Reskaikui Investigations Applied 
IN Practical F’orm 

Experimental work leading to this general .solution 
has been carried on in recent years by numerous 
investigators, influenced greatly, no floubt, by the rapid 
development in the use of mineral oils in the industries 
and the corLsecpient need of rational methods for d(?sign- 
ing oil piping. Out of a number of valuable resc?arches 
which have been published, each contributing to some 
pha.se of the <iuestiori, two in particular have seemed to 
cover the ground most .satisfactorily; the.se are two 
.series of re.searches on the flow of air, water and oil 
in pipes, conducted and published by the British 
National Physical Laboratory,* which have not had wide 
currency in this country. Just after the publicatioi^ of 
the.se came a third work, the .standardization of the 
Saybolt Univer.sal Vi.scosimeter, by the Bureau of 
Standards,* which taken in conjunction with the theory 
developed in the two first mentioned has made it pos¬ 
sible to adapt that theory to practical for?7i for the 
use of engineering designers. From these sources, 
who.se conclusions an^ confirmed by the work of many 
other experimenters, it has been po.ssible to compile the 
tables which are presented herewith, showing the dis¬ 
charge for a given pipe and head, for liciuids of any 
density and vi.scosity, simply by reference to the time 

’(TolIort<*rl Rrsoarrhoa, N.ntloiiril Uliysiral Laborntorv. T«-*!'linK- 
ton, EnslAtid, Stanton and Pannoll, vol. 11, 1!*1 I. and and 

Hlf?xlna. vol. 1.3. 1»16. 

-Winslow IT. Horaolifl, of SlaiKlMnls, 'Pfrlinuluuu f 

No. 112, W.MslilnBlori, 1919. 
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of flow through a standard commercial viscosimeter. 
It is believed that the first published tables of this 
form were those offered by the writer in his report 
of the work done at the University of Colorado, which 
are now superseded by the more accurate tables given 
in this article. 

The method developing the process was briefly as 
follows: 

It had been demonstrated' that in a given pipe at 
constant velocity, the head lo.st in friction is the same 
for all liquids which have the same ratio of density to 
absolute viscosity. This >vas substantiated by experi¬ 
ments on large and small pipes, at high and low veloci¬ 
ties, with fluids of such varying viscosity as air, water 
and oil. The general relation between these factors had 
been derived, so that only a knowledge of the values of 
density and vi.scosity was required to make it available 
for the solution of any given problem. 

Second, the standardized Saybolt Universal Viscosim¬ 
eter had been calibrated' so that it could be used as a 
means of determining these value.s, and this work had 
shown that liciuids having the same ratio of density to 
absolute viscosity have the same time of flow through 
the Saybolt instrument. 

As a result of the foregoing, the conclusion is drawn 
that liquids of eciual Saybolt vi.scosity have equal pipe 
friction lo.sses, and means are given for computing fric¬ 
tion lo.ss from Saybolt viscosity as primary data. To 
this are appended tables, which have been computed for 
convenience of reference. 

KlNEMATir AND ABSOLUTE VISCOSITY 

Vi.scosity may be defined loosely as the internal fric¬ 
tion of a moving liquid. In set term.s, it is the force 
required to move a plane surface of unit area pa.st 
another at unit distance, at unit rate of speed, the 
space between being filled with the viscous liquid. 
Various means may be devised for measuring this 
force; as, for instance, by dragging a solid body with 
flat surfaces through the liquid and noting the pull 
exerted; but the form of in.strument most frequently 
u.scd consi.’^ts of a tube of narrow bore and relatively 
great length, through which the liquid moves under a 
small gravity head at low velocity, so as to prevent 
eddying. The moving body may be considered as made 
up of an infinite number of concentric cylindrical films 
of infinitesimal thickness, all moving forward along the 
axis of the tube. The outermo.st film wets the wall of 
the tube and sticks fa.st there; the next film slips or 
shears over the first at a rate which depends on the 
vi.scous resistance of the fluid; and .so on to the center 
fila'ment, w’here the motion is fastest. The resistance 
to slipping of one film surface over another, which 
corresponds in some degree to the phenomenon of fric¬ 
tion between the surfaces of .solid bodies, is the measure 
of the viscosity of the liquid. It is evaluated by 
integrating the sum of all the resistances from the 
circumference to the center of the tube, and equating 
this sum to the pressure due to the gravity head, less 
the velocity head, since all the pressure, except the 
small amount which appears as kinetic energy, was 
used up in overcoming the slippage resistance and con¬ 
sequently is Cfiuivalent thereto. The method will be 
found fully explained by Archbutt and Deeley;® and is 
the basis of the design of the Saybolt and similar flow- 

*.\.rrhbutt and Dcclfy, ‘‘Lubrioatlon and Lubricants," GrlfTln 
& Co., Lomlon. 


type instruments. The mathematical expression for the 
absolute viscosity is 


Where ^ — density in grams per c.c., or pounds per 
cu.ft. 

f/ — gravity = 981 cm., or 32.2 ft. per sec. per sec. 
r -—= radius 6f tube in centimeters or feet 
h head in centimeters or feet 
r -- average velocity of flow in centimeters or 
feet per second 

/ - - length of tube in centimeters or feet. 

This gives ;jl, the coefficient of absolute viscosity,• in 
dynes per .sq.cm, or in poundals per sq.ft., according to 
the .system of measures employed. The equation applies 
only to the condition of steady or non-eddying flow. 

The conversion factor betvceen the two w’ays of ex¬ 
pressing absolute viscosity is 14.9, by which the e.g.s. 
value mu.st be divided to give the Knglish equivalent. 
For most purpo.ses it is more convenient to deal with 

the ratio. ^ , w-hich is called the kinematic vi.scosity 

p 

and is the quantity measured by commercial flow-type 
viscosimeters. The conversion factor for kinematic 
vi.sccsitj’' is 929.03, by which the e.g.s. value must be 
divided. The e.g.s. system certainly is more convenient 
for laboratory use, and is adopted in most of the 
inve.^tigation and literature of vi.scosity; but in the 
pre.sent ca.se it is nece.s.sary to use the English units in 
order that the theory as developed may be applied 
directly to our everyday practice of making measure¬ 
ments in that .system. 

Eddying Flow 

From the form of equation (1) it may be seen that 
for the condition of non-eddying flow, the relations of 
the governing factors arc very simple; and this kind of 
flow characterizes many cases of practical interest, par¬ 
ticularly with small pipes or with liquids of high vis¬ 
cosity. Since the rate of variation of all these quantities 
is lineaj!', it follows that, if the friction loss for a given 
combination of factors be known, the loss due to any 
variation in the.se factors may be deduced by simple pro¬ 
portion, throughout the range in which the equation 
holds good; or, the. loss for any case may be determined 
by substituting the proper values for viscosity and 
density in the equation. Further, it is seen that when 
the pipe dimensions and velocity are constant, friction 
los.ses arc equal for all liquids having the same kine¬ 
matic viscosity. Now it will be shown later on that 
liquids of equal kinematic viscosity have the .same time 
of flow through a Saybolt or other viscosimeter of 
similar type; from which it follows that liquids of 
c(jual Saybolt viscosity have equal friction losses, at 
least throughout the range of velocity in which flow is 
steady, and, as will be demonstrated, for all higher 
velocities also. 

This relation then might have been of considerable 
use to pipe line designers in the past, but for two prin¬ 
cipal facts; first, that designers rarely have means for 
determining absolute viscosity, and even if they know 
the Saybolt or other commercial viscosity of the liquid 
with which they deal, they do not know how to convert 
it to units of absolute viscosity; second, that equation 
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(1) applies only to a limited range of low velocitiesp 
and breaks down entirely at the point where eddying 
begins, leaving the friction loss at all higher velocities 
to be determined by methods which until recently were 
not thoroughly studied or understood. 

If a liquid be set flowing in a pipe at a low but 
steadily increasing velocity, the phenomena at first are 
those of the steady flow which has just been described, 
the increase of friction head being liqpar or as the 
first power of the velocity. When a certain rale of 
flow is reached a sudden change occurs, and equation 
(1) no longer holds. This new regime begins with a 
brief period of uncertain flow, during which friction 
loss increases at a much greater but variable rate, until 
when another definite velocity is reached a second 
sudden change occurs, and friction loss thereafter in¬ 
creases regularly, but more slowly than in the preceding 
stage. If the smoothness of the pipe is equivalent to 
that of drawn piping, the rate of increase is approxi¬ 
mately as the 1.74 power of the velocity. This is the 
regime of eddy flow. 

Critical and Post-Ciutical Velocity 

The point at which the first change occurs is (juite 
definitely fixed by the relations of viscosity, density and 
diameter of pipe. It is determined by the so-called 
Reynolds criterion, 


where R is a number which undoubtedly varies some¬ 
what with the roughness of the pipe, but which for 
smooth drawn pipe or tubing is quite accurately equal 
to 2,050. The point at which the second change appears 
is fixed in the same way by another value of the same 
expression, which for want of a better name may be 
called the post-criterion, where H for the same kind of 
pipe equals 2,900. The velocity at the first point is 
called the critical velocity, and that at the second point 
may be called the post-critical velocity. 

The explanation of these changes, as was developed 
by the work of Osborne Reynolds," is that at the critical 
velocity the steady or stream-line flow of concentric 
cylinders sliding over each other is broken up, and the 
particles of liquid begin to eddy and whirl, using up in 
the friction and impact of collision the extra head which 
makes its appearance at that point. 

Mathematical Analysis of B. N. P. Lab. Data 

A graphic illustration of the relation of velocity to 
friction head, embodying the phenomena described in 
the foregoing paragraphs, is given in Fig. 1, in which 
part (a) has been plotted directly from the data shoi»ls 
in the published report from the National Physical 
Laboratory, for an oil of kinematic viscosity 0.00011474 
“-about 62 seconds Saybolt -flowing in a 3-in. drawn 
steel pipe. The friction head in feet per hundred feet 
of pipe is plotted against the velocity in feet per .second, 
by the familiar method of logarithmic plotting -that is, 
not the quantities themselves but their logarithms arc 
plotted against each other. ITie points are found to 
fall on straight lines, whose slopes are the exponents of 
the variables in the equations which express the relation 
of h and v; for if m be the slope of the line and C its 
intercept on the axis of abscissas, then log h = m (log 
— C ). Taking C as the logarithm of some constant A, 

5rrnn». Royal Soc., vol. 174. p. 935 (1883) ; vol. 186A, 

J/a \lo90/a 


Log h — m (log u — log A ); or, 

A = (;J)” = AV'‘ («) 

so that each of the three broken lines of, which the 
graph is compo.sed represents a condition of flow in 
which h varies as some power, m, of r. T]ie lower part 
of the graph represents the region of steady flow, and 
the slope of the line is 1.0, confirming the statement 
that the variation in this region is linear, or as the fir.st 
powder. The upper part of the graph represents the 
region of eddy flow, where the slope of the lino la 1.71, 
and the friction head varies as this power of the 
velocity. The intermediate line represents the region 
of uncertain flow, where the points as plotted do not 
suffice to determine the slope of the line, and where in 
fact succc.s.sive experimental determinations cannot be 
made to agree. The line which has been drawn as the 
average locus of points in this region runs from the 

value of log r which makes ^ 2.05(t (Kevnolds 

fi 

criterion) to that which makes it equal to 2,900; these 
values of R are mean values from all the experiments 



on which the report is based, and they make the slope 
of the line equal to 3.0, so that h in this region varies 
approximately as the cube of r. It rnu.'^t be remembereii 
that the variation here really is indeterminate, the flow 
being apparently unstable. The matter is of liitle prac¬ 
tical importance because the uncertainty extends only 
over the short range from the critical velocity to a 
velocitv about 1.41 times as great; the important matter 
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is to know that the friction head will vary as the first 
power of the velocity below the point where R = 2,050, 
and as the 1.74 power above the point where R — 2,900. 

In Reynolds' opinion, the fact that these changes 
occur .suddenly instead of developing gradually indi¬ 
cates that the whole regime of steady flow is unstable. 
From this point of view we may suppose that when the 
break does come, the friction head increases in the 
erratic and rapid manner noted in order to gain the 
regime of eddy flow as quickly as possible; attaining 
this point, as we have seen, by the time the velocity has 
increased sufliciently to make R — 2,900. 

CALrUI.ATION OF FRICTION HEAD 

We are now in possession of a crude method for cal¬ 
culating the friction loss of any liquid in pipes of 
smoothness equal to that of drawn-piping, provided we 
can find means to determine the kinematic viscosity of 

the liquid —that is, the ratio ^ , for substitution in 

p . 

the foregoing formula?. We can compute, from equa¬ 
tion (2), the value of i\ w^hich makes R — 2,050. Then 
from equation (1) we can find the value of the corre¬ 
sponding and we know that for all lower velocities 
the value of h decreases directly as the velocity, or 

A, //.. - - vjv,, (4) 

Next we may compute the value v, which makes R -~ 
2,900, and we know that 

//, /*. - r; r; (5) 

The same ratio of variation holds for velocities between 
r, ami r . Finally, foi* any higher velocity r, we know 
that 

h. ( 6 ) 

This woulil indeed be a bungling lAethod, and liable 
to error both from the magnification of slight inac¬ 
curacies in the work and from the fact that the last 
exponent does not continue equal to 1.74 for the very 
highest velocities, nor for great changes in roughness, 
although it is sensibly so for all cases of practical in¬ 
terest. But it is worth while to note the possibilities 
of this method because it really offers a more complete 
analysis of the problem than the simpler and more 
convenient process to be described later, on which the 
tables are based. 

Relations of Sayuolt to Kinematic Viscosity 

From what has been said about the determination 
(ff viscosity, it may be seen that any long pipe, even 
u pipe in industrial service, could be used as a viscosim¬ 
eter if observations could be made on it with sufficient 
accuracy, the velocity being kept low enough to avoid 
eddying. For physical laboratory use this condition 
is obtained with tubes of capillary fineness, and cor¬ 
respondingly refined methods of observation; while in 
the commercial laboratory instruments are used which 
are somewhat simpler in construction, although based 
on the same principle, such as the Engler, Redwood 
and Saybolt Universal, the latter being the one most 
in use in the United States. 

The Saybolt instrument consists essentially of a 
smooth vertical efflux tube, 1.225 cm. long and 0.1765 
cm. in diameter, through which it is intended that 
steady or non-eddying flow shall take place. This tube 
is surmounted by a vertical cylindrical container, 2.975 


cm. in diameter and about 9.7 cm. long, connected to 
the upper end of the efflux tube by a converging sec¬ 
tion about 1.575 cm. long. The upper container holds 
a little more than 70 c.c. and the whole is surrounded 
by a water bath to maintain a constant temperature 
of the liquid in the container. The determination con¬ 
sists of filling the container with the liquid under in¬ 
vestigation, and letting 60 c.c. run out through the tube 
into a graduated vial, noting the time of flow required 
in seconds. 

Referring to equation (1), we see that a constant 
average head, h, and constant values of r and I are 
assured by the construction of the instrument, and 
the time of flow of course is proportional to v; conse¬ 
quently if the flow were truly steady, the kinematic 

viscosity, ^, would be truly proportional to the time of 

p 

flow or so-called Saybolt seconds. But the instrument is 
faulty, in that for liquids of low viscosity the flow is not 
steady, but eddying, so that the Saybolt seconds are 
no indication of true viscosity. There are also other 
sources of error, chief of which is the resistance to 
flow offered by the surface tension of the drop as it 
forms on the end of the efflux tube. The kinetic energy 
or velocity head of the flowing liquid also ought to be 
allowed for and subtracted from the total average head. 
The net effect of the.se and other inaccuracies of the 
method is to make the time of outflow for liquids of 
low viscosity enormously greater than it would be if 
the flow were steady, and entirely out of proportion 
to the true viscosity. 

Prof. Flowers* tells us that in designing the original 
Saybolt instrument it was intended that the length 
and diameter of the tube should be such as to assure 
the condition of steady flow for water, which was to 
be used as a standard. This may have been true of 
the form of the instrument first used, but it is not true 
of the pre.sent, called the Universal, instrument. For 
this the time of flow of water is about 31 seconds, 
while the errors above described are serious for all 
liquids up to those which have a Saybolt time of about 
250 seconds. The comparison with water, therefore, 
should never be looked upon as having any relation to 
the tfue viscosity of another liquid, and is in no way 
an. indication of the friction loss to be expected in 
handling that liquid in pipes. When the time of flow' 
is above 250, howT.ver, the errors are not so serious 
and the Saybolt seconds vary almost exactly as the 
kinematic viscosity. 

Calibration of Saybolt Viscosimeter 

The only way, then, to get true viscosity readings 
from a Saybolt viscosimeter is to calibrate the instru¬ 
ment by the use of liquids of known viscosity pre¬ 
viously determined by physical laboratory apparatus; 
and this calibration will apply only to the particular 
instrument for which it is made, because not all of 
these instruments are of accurately similar dimensions. 
To overcome this difficulty, the Bureau of Standards 
has published, in the work referred to, an account of 
an agreement with Mr. Saybolt whereby certain defi¬ 
nite dimensions are hereafter to be used and consid¬ 
ered as characterizing the standardized Saybolt Uni¬ 
versal Viscosimeter; and the same paper gives the 
calibration of this instrument, by means of which the 

■AttuTlran Society for Testing Materials, Proceedings, vol. 14, 
1914, p. ri65. 
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FIG. 2. RBT.ATION BETWEEN SAYBObT SECONHS AND KINEMATIC VISCOSITIES 


kinorru.tii.' visrosity of a liquid may be known from its 
Saybolt seconds; thus providing us with a practical 
means of completing the method of equations fl), ( 4), 
i5> and i\ ) for computing pipe friction loss as a func¬ 
tion of the kinematic vi.scosity. 

In the publication of the Bureau of Standards, the 
calihraticni is given as an equation and also in the form 
of a table, the values being in e.g.s. units. In Fig. 2 
of the present paper the table is pul into graphic form, 
the values being converted to Knglish units. The curve 
is used by entering with the Say bolt seconds, from 
which a conversion factor is found, by which the Say- 
bolt seconds must be multiplied to give the kinematic 
viscosity. 

It will be seen that this work is of the greatest value 
in investigations of the kind with which we are con¬ 
cerned. The determination by the Saybolt instrument 
is very easily made; the refiner or seller of mineral 
oils can always give the Saybolt viscosity at any tem¬ 
perature which the user may assume as governing his 
particular case. In developing the method for comput¬ 
ing pipe friction loss and compiling the appended tables, 
this calibration has been assumed to apply to all Uni¬ 
versal instruments. In making this assumption the 
fact is not lost sight of that it really applies only to 
a standardized instrument; but as the standard dimen¬ 
sions and calibration taken were the average for sev¬ 
eral instruments investigated, it is believed that the 
error will not be greater than is permissible in com¬ 
putations of liquid flow, and that the convenience and 
usefulness of having a definite and general means for 
calculating friction loss will justify the slight degree 
of approximation involved. 


It has been stated above that the method of equa 
tions (1), (1), (5) and iG) was developed more for 
the sake of analyzing the nature of friction loss than 
as a rule to be followed in practical designing. A more 
convenient way of exhibiting the same results, although 
it does not show the fundamental relations of the 
variables so clearly, is given in the work of the National 
Physical Laboratory. These experiments were begun 
for the purpose of determining the frictional resistance 
of the atmosphere to the passage of an airplane body, 
the method used being the reverse process of passing 
air through smuoth-walled pipes. The results obtained 
were so suggestive that the investigatunis were ex¬ 
tended to include a study of water and of oil; then a 
second scries of experiments on the friction resistance 
of fuel oils carried out for the British Admiralty gave 
similar results, and finally all available recorded re¬ 
searches on the subject of fluid friction w'ere re-coni- 
puted and recast in the same form, and were found 
to be consistent with the rest. The whole investiga¬ 
tion covered the flow of air in pipes from 0.:i61 to 20.0 
cm. diameter; of water from ().:IG1 to 28.5 cm.; and of 
oil from 8 to 5 in., over a very great range of velocities, 
all in smooth-drawn brass or steel pipes. The conclu¬ 
sion to which all this work le<l was that for equal 

, values of values of the friction factor f are ahvavs 
equal in the well-known Fanning formula 


The curve of Fig. 3 is plotted with values of ^ 
as abscissas and values of f as ordinates. No attempt 
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is made to state the relation in mathematical form; 
it is simply to bo sealed from the curve as drawn. 

The siKnificaiice of this is that since for a given 
velocity and pipe diameter all liquids of equal kinematic 

viscosity have 'equal values of * and consequently 

equal values of ff it follows that they have equal values 
of friction head h. But it has been shown that liquids 
of the same kinematic viscosity have equal Say bolt 
seconds; so that it must be concluded that liquids of 
equal Say bolt viscosity always have the same loss of 
friction head when flowing at the same velocity in the 
same pipe. This is a conclusion of very great interest 
and importance. 

It has alw'ays seemed probable, from general con¬ 
siderations, that such a relation must exist, but ap¬ 
parently it never before was experimentally and satis- 


find the value of / for the desired v and d from Fig. 3; 
completing the calculation of h by means of the Fan¬ 
ning equation (7). It was by this method that the 
tables given with this article were computed. 

Partly as a matter of interest, and partly as a means 
of checking up and locating discrepancies, these tables 
were plotted by the logarithmic method of (a) Fig. 1, 
and one of the resulting diagrams is shown in ih) of 
the same figure ^or a Saybolt viscosity of 100, with 
pipe diameters of from 1 to 6 in. The plotted points 
fall very accurately on lines of slope 1.74 above the 
post-critical velocity, and on slopes of 3 and 1 in the 
two other regimes of lower velocities. The source of 
the breaks at critical and post-critical points is clearly 
seen in Fig. 3, for in that curve, which is the direct 
record of experiment, it is found that steady flow 
changes to uncertain flow at the Reynolds criterion. 



factorily demonstrated. From this fact it follows that 
if a series of experiments were conducted on the flow 
of liquids of conveniently varying Saybolt viscosities, 
the results would serve once and for all as a basis on 
which to calculate the friction los.ses of other liquids 
wdthin the same Saybolt range. But with the aid of 
the Bureau of Standards calibration it becomes un¬ 
necessary actually to carry out such a set of experi¬ 
ments; for we may determine the kinematic viscosity, 

^ , directly from the instrument and Fig. 2, and then 


- - --- ir,050, while uncertain flow changes again to the 
regular condition of eddy flow at the post-criterion, 

- 2,900. 

M 

The appearance of the first two branches of the 
curve in Fig. 3 is so irregular as to require some ex¬ 
planation. In the experiments at the National Physical 
Laboratory, from which the curve was plotted, the 
method used was to observe all the quantities in equa- 
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tion (7), and solve for /. This was rational as long as 
the character of flow was of the regular eddy type, to 
which alone the equation applies. But the experi¬ 
menters used the same process when the flow was steady 
and also when it was in the uncertain regime; so that 
they were then arbitrarily forcing their experimental 
values into an equation which does not properly pre¬ 
sent the facts. In this way they got the values of / 
shown in the first two branches of Fig. 3, which serve 
a legitimate purpose in illustrating the fundamental 
truth that friction loss depends on velocity, diameter 
and kinematic viscosity, but give an erroneous idea of 
the true relations of these factors. The same truth 
is expressed, with reference to the regime of steady 
flow, by equation (1), which shows equally well that 
friction loss depends on the factors mentioned, and 
shows the real nature of the relation; and as a matter 
of fact, if values of h be computed from equation H) 
and then substituted in equation (7) to deduce values 
of /, these latter will lie exactly on the first branch of 
the curve in Fig. 3. 

Equation (7) itself, although it is perhaps the most 
generally accepted statement of the law of hydraulic 
(eddy) fiow, is quite likely to mislead the student un¬ 
less he notes carefully the significance of the coelli- 
cient /. This coefficient is not constant, but varies with 
every variation of v or d. For use with formula (7) it 
is necessary to provide an extensive table of values of 
f, showing its changing value over the desired range 
of velocity and diameter. The general form of the 
equation gives the impression that friction loss varies 
as the square of the velocity, but that is not really the 
case; the variable coefficient / acts to reduce the com¬ 
puted value of h to what it would have been if the ex¬ 
ponent of r had been written correctly, its true value 
being 1.74 for the drawn pipes under consideration, 
and about 1.80 for wrought and cast iron pipes of 
ordinary roughness. In the present case, for a constant 
kinematic viscosity, equation (7) could be written 


in which F varies only with the diameter; or, the for¬ 
mula may be made general by expressing F as a func¬ 
tion of d. This is the form which most recent experi¬ 
menters have used for expressing their results. A 
formula established at the University of Texas for the 
flow of water at 68 deg. F. in clean iron pipes up to 
3 in. diameter, with velocities up to 3 ft. per sec., was 

ft0.00685 (9) 

where h — friction head in feet per foot and d — di¬ 
ameter in inches. 

This formula has been used in connection with the 
present work for comparison of the results obtained 
by its use with those obtained from Fig. 3 and equa¬ 
tion (7) for the case of water in drawn pipe, as an 
indication of the amount by which friction loss in 
wrought-iron pipe exceeds that in drawn pipe. 

Equation (9) holds only for the limited range wherein 
the exponent of v remains constant; this exponent in¬ 
creases noticeably with great increase of velocity, but 
it remains sensibly constant throughout the working 
range of practical interest, so that the index relation, 
while not a complete statement of hydraulic law, serves 
as a satisfactory working rule. 

(Part II %viU he publiehed in a subsequent issue.) 


Report on the Leather Section, 
Sixtieth Meeting, A.CS. 

I N THIS absence of Dr. Marbaker the meetintc was 
presided over by Dr. A. W. Thomas, of (Columbia 
University. 

Nature op the Hide-Tannin Com«>ound and Its 
Bearing Upon Tannin Analysis 

This paper, by Dr. John Arthur Wilson, disproves 
the contentions of the opponents of the new method 
of tannin analysis as outlined by Dr. Wilson before 
the American Leather Chemists Association in At¬ 
lantic City. In this previous paper comparative tests 
showed the official method of the American Leather 
Chemists Association to be greatly in error, exceed¬ 
ing 200 per cent for typical samples of gambier ex¬ 
tract. The much higher percentage.- of tannin 
obtained by the A.L.C..A. method for every material 
examined were attributed to the formation of a 
readily hydrolyzable compound lielween the hide 
powder anrl a variable fraction of the iioii-tannins. 
The chief aim of the opposition in the A.L.(\A. was 
apparently to show that the low results obtained by 
the new methods w’cre due to losses of tannin in the 
manipulation of the methods, but no readily conclu¬ 
sive evidence was offered in support of these con¬ 
tentions. The object of the present work was to 
investigate the.se points because they are of great 
importance not only to this new method but to the 
theory and practice of tanning itself. 

Typical commercial tanning extracts have been 
chosen for examination ranging in properties from 
the extremes of gambier and sumac to those of hem¬ 
lock and quebracho. Two mixtures have also been 
included, each consisting of a pair of extracts of very 
different nature. 

Extract manufacturers often remove only about 80 
per cent of the tannin from the raw materials because 
in order to get the last 20 per cent they have to ex¬ 
tract a large proportion of undesirable non-tannins 
that would considerably lower the purity of their 
product. The raw materials used were extracted com¬ 
pletely and therefore contain a higher ratio of non¬ 
tannin to tannin than the commercial extract, and 
this, a.s shown, would increase the error obtained by 
the American Leather Chemists Association extract. 

The re.sults of these experiments .show conclusively 
that prolonged washing is cfiiite without influence 
upon the values obtained for the per cent of tannin 
in various materials by the new methods; and, fur¬ 
ther, that tannin once combined with hide cannot be 
washed out by any amount of washing that would be 
practical. Thus the major contention of opponents 
of the new method is disproved. 

It was further found that the non-tannins are 
capable of undergoing chemical change with the for¬ 
mation of substances capable of tanning. Just what 
chemical actions are involved in the conversion of 
non-tannins to tannins must remain a matter of 
speculation until more data arc available. Oxidation, 
condensation and polymerization may all be involved. 
It is conceivable that gallic acid might be converted 
into digallic acid under suitable conditions, and it 
.seems extremely likely that a polymerized form of 
digallic acid would have tanning propertic.s. A de- 
tannized solution which gives no te.st for tannins can 
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be made to give a strong test merely by passing oxy¬ 
gen gas through it. Long exposure to air has a 
similar action. It is evident that the new method 
furnishes a valuable means of studying the conver¬ 
sion of non-tannins into tannins and might con¬ 
ceivably be applied to a study of the formation of 
tannins in nature and to the aging of barks. 

Experiments wore further carried on to show the 
effect of the tinie factor in tanning and the aging of 
leather. 

We feel justified in recommending that the new 
method, or some modification of it, be adopted as a 
standard to replace the present official method. One 
modification of the new method for routine control 
work is to tan the hide powder as usual, transfer it 
to an alnndum thimble, wa.sh it by means of a me¬ 
chanical arrangement and then dry and weigh it, the 
increase in weight of the dry hide powder being taken 
as tannin. No doubt other modifications will suggest 
themselves as the work proceeds, but the saving of 
time in the A.L.C.A. method is not sufficient compen¬ 
sation for the errors involved. 

Summarizing, tannin once combined with hide 
cannot be removed to an appreciable extent by any 
amount of washing that would be practical. It has 
been discovered that chemical changes are produced 
in the tan liquor by boiling and evaporating whereby 
certain non-tannins are converted into substances 
capable of tanning. Such changes can be followed 
quantitatively by means of the author’s new method 
of tannin analysis, but not by the official method of 
the American Leather Chemists Association. The 
new method gives results which agree closely with 
tanning practice, w»hereas the A.L.C.A. method w^as 
found to be greatly in error. It is recommended that 
the new- method be adopted as a standard. 

The Mechanism of Bating 

Dr. John Arthur Wilson also read a paper on “The 
Mechanism of Bating.” The curious process of bating, 
so little known because of its secret origin, is at least 
some centuries old. After the skins are taken from 
the lime liquors, unhaired and washed, they are plump 
and rubbery, a condition not particularly suitable for 
putting them directly into tan liquors. The object 
of bating is to prepare the unhaired skins for tanning, 
and originally consisted in keeping them in a warm 
infusion of the dung of dogs or fowls until all plump¬ 
ness had disappeared and the skins had become so 
soft as to retain the impression of thumb and finger 
when pinched and sufficiently porous to permit the 
passage of air under slight pressure. As a result of 
investigation the use of dung as a Viating material 
has l*ieen replaced in many tanneries by the mixture 
of ammonium chloride and pancreatin. 

The question ari.ses as to whether bating is not sim¬ 
ply a means of bringing the skins into a condition of 
minimum swelling, especially since such a condition 
w'ould give the skins those physical properties w^hich 
are widely accepted as indicative of properly bated 
skins. If this is so it would reduce bating to perhaps 
the simnlest of the tannery processes. 

Experiments show that a pure solution of ammonium 
chloride, of the same concentration and alkalinity as 
the bate liquor, produces pnictically the same degree 
of swelling. Another test wras made by comparing 
the action of ammonium chloride alone with that of 
a commercial bate, supposedly containing ammonium 


chloride and pancreatin. This test indicated either 
that pancreatin was of no practical benefit or else 
that the commercial bate was deficient in enzymes. 

What Rosenthal proved was merely that bating re¬ 
moved almost to completion certain nitrogenous mat¬ 
ter from the limed skin, but whether this was elastin 
or hide substance which had previously been attacked 
by lime appears open to question. Other investiga¬ 
tors concluded that elastin is present only in the grain 
membrane and that it must be digested before tanning 
to produce a satisfactory grain, but that the bating 
of the skin under the grain is not only unnecessary but 
often undesirable. 

We have made experiments to determine definitely 
the question of the removal of elastin in the bating 
process by means of photomicrographs of cros.s-sec- 
tions of the skin taken before and after bating. Fibers 
were stained with magenta to make the elastin fibers 
discernible. Microscopic examination of a piece of 
skin from the trypsin liquor used showed that prac¬ 
tically all of the elastin had been removed, while on a 
piece treated with ammonium chloride only the elastin 
was left apparently unaltered. The view of Seymour- 
Jones that the main body of skin contains no elastin 
was substantiated. 

The value of removing elastin from skins must de¬ 
pend to some extent upon the particular properties 
desired in the leather. The mechanism of bating evi¬ 
dently consists of two distinct parts: (1) Reducing 
limed skin to a condition of minimum swelling and 
(2) digesting the elastin fibers present in the outer 
layer of the skin. 

Nitrogeneous Fertilizer From Tannery Waste 
Sulphide Liquors 

]). H. Radish presented a paper on “A New Method 
for the Recovery of Nitrogenous Fertilizer Material 
From Tannery Waste Sulphide Liquors.” 

There are two methods of liming—namely, the still 
and paddle process and the sodium sulphide process. 
Both methods give about the same result in the fin¬ 
ished leather, although the second method is not so 
foolproof^ as liming. In the first method hair is re¬ 
covered, but in the second method it is dissolved. 
This hair is at present sold on the market for a price 
that makes it worth while saving, while there is a 
question^ of the disposal of liquor in the second 
method. At the present time this is turned into the 
sewer, but we believe it may be recovered economi¬ 
cally. 

The method designed for this recovery consists of 
a tank into which the waste sulphide liquor is poured 
and from which it is drawn into an orifice box and 
subsequently at a pipe connection meets with acids 
drawn from a similar tank, usually sulphuric or liquor 
made from niter cake. After the two have joined in 
the pipe the flow is carried on to a settling tank which 
contains a slight excess of acid. This settling tank 
is covered over and has an exhaust port at the top 
for recovering the H^S and carrying it to a tower 
where it may be made into sodium sulphide and re¬ 
used. The recovery of sodium sulphide is from 50 
to 75 per cent of that employed in the tanning. 

At the bottom of the settling tank the liquor is 
finally drawn off, leaving a solid material in the tank 
which consists of colloids packed down of their own 
weight. This colloid matter, being changed to tris- 
coids, is shoveled out like dirt. It has a maximum 
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water content of 10 per cent and may be sold on the 
market for fertilizer. The plant may be erected to 
have a capacity of from 3,000 to 30,000 gal. of waste 
liquor per hour. 

The operation of the plant shows that 39 lb. of 
fertilizer may be recovered per 100 lb. of liquor. This 
fertilizer has an average content of 12 per cent am¬ 
monia and sells at the rate of about $72 per ton. The 
operation cost is slight. Analysis of the fertilizer 
showed 11.04 per cent nitrogen or 13.18 per cent 
ammonia. This plant has been erected it the Pfister 
& Vogel tannery at Milwaukee and the process is 
covered by U. S. Patents 1,269,189 and 1,298.960. 

Chemical Control op the Tannery 

While the paper, “Chemical Control of the Tan¬ 
nery,” by F. C. Orthmann, came from one of the 
finest leather laboratories in the United States, it was 
a mere outline of methods that might well be employed in 
many laboratories. It is generally a method of keep¬ 
ing records and abstracts for heads of departments 
with loose-leaf binders, including the analysis of all 
compounds that are purchased or sold from the 
tanneries. 

Swelling and Falling Off op White Hide in 
Vegetable Tan Liquors 

“The Swelling and Falling Off of White Hide in 
Vegetable Tan Liquors,” by G. D. McLaughlin and 
R. E. Porter, was a paper in which the authors re¬ 
ported an exhaustive set of tests, plotting ten sets of 
curves showing the action of a hide with lactic, acetic, 
pyrogallic and gallic acids, together with the calcium 
compounds of same. 

The result showed that vegetable tanning liquor 
may not be regarded as an entity and that lactic acid 
is a natural reagent. This latter is good to use in 
the tannery and the specific amount should be worked 
out for local conditions. Acetic acid is dangerous in 
too great quantities. 

Excess gallic acid gives a thin, poorly tanned 
leather. 

Lactic acid is particularly good for a mellower in 
a new tannery starting into operation. The methods 
of tests have shown that they are good for judging 
astringency. The samples used were taken from a 
uniform rectangle cut just above the tail of the hide. 

In the discussion of this paper Sigmund Saxe, of 
New York, stated that it was one of the best papers 
he had ever heard on the subject. 

The Influence op Non-Tannin Acids on the 
Tannin Content of Tan Liquors 

Alan A. Claplin made an exhaustive set of tests 
on chestnut and quebracho extracts and gave the re¬ 
sults of his experiments in a paper entitled “The In- 
fiuence of Non-Tannin Acids on the Tannin Content 
of Tan Liquors.” He expects to continue to cover a 
series of other extracts. Experiments were presented 
on the whole series in a half-way state of the work. 
The author entered a plea for other chemists to also 
take up this work. 

The experiments were baaed on the action of non¬ 
tannin acids—i. e., that sulphuric acid will precipi¬ 
tate tannin and fermentation will cause a loss of 
tannin. Dilute sulphuric acid causes a heavy pre¬ 
cipitate which is not analyzed in the literature at 
present available. Fermentation changes tannin to 
gallic acid. 


The theory is that tannin anhydrides are formed 
and analyses were made before and after the addition 
of the non-tannin acids to the extract solution. The 
A.L.C.A. method of analysis was used in the first set 
of experiments. The results of the work with the ex¬ 
tracts were tabulated to show the solids and insoluble 
matter with no acid, with normal lactic heid, with 
acetic, sulphuric and hydrochloric acid. 

The discussion brought out the fact that the results 
were not surprising, because so-called spruce or ligno- 
sulphonic acid from the paper mills gives a clear 
solution on testing. 

The Effect of Concentration of Chrome Liquor 
Upon the Adsorption of Its Constituents 
BY Hide Substance 

Arthur W. Thomas and Mar(;aret W. Kelly pre¬ 
sented a paper on “The Effect of Concentration of 
Chrome Liquor Upon the Adsorption of Its Constitu¬ 
ents by Hide Substance,” which is a continuation of 
the work that Dr. Thomas is carrying on in colloids 
at the Research Laboratory of Pure Chemistry, Co¬ 
lumbia University. This work is being carried out 
under the funds of the Gallun Co., and all results of 
work are to be made available to the public. This is 
just another example of the attitude of a generous 
manufacturer in making public all research carried 
out under funds furnished by the company. Such a 
spirit will go far in the development of our leather 
industries. 

The experiments reported in this paper were con¬ 
ducted to test whether the adsorption from various 
liquors containing 0.038 to 6.640 g. of chromic oxide 
per 100 c.c. of liquor, insuring a maximum at concen¬ 
tration of 1.5 to 2.0 g. of chromic oxide per 100 c.c. 
would not have shown a point of minimum beyond 
which increasing concentration would have caused 
greater fixation of chrome if the liquors had been 
carried to higher concentration. The results of the 
experiments are shown in Tables I and II. 
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The values obtained show removal of hydrogen ion 
from the liquors up to the solution of concentration 
of 7.4 g. of chromic oxide per 100 c.c., beyond which 
the curves join and run together, indicating that if 
hydrogen ion was removed it was so slight that the 
buffer action of the chromic sulphate could take care 
of it. 
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The authors concluded that on experience to date 
the reaction between chromic sulphate solutions and 
hide substance is chemical and not physical. If the 
adsorption w'ere a simple physical process--namely, 
merely a partition of the chromic oxide and sulphuric 
acid between the solid hide substance phase and the 
solution phase—the curve should follow Henry's law, 
r, ■ /rf’,", which is parabolic in shape. As the experi¬ 
ments show, the curve bejfins to slope downward after 
the concentration of the liquor exceeds approximately 
2.5 grams of chromic oxide per liter in the solution 
of the composition (V(()H)SO,. 

Dyes as Used in the Leather Trade 

“Dyes as Used in the Leather Trade,” by P. R. 
Rohekts, was a plea that the tannery chemists test all 
dyestutfs before purchasing with regard to reduction 
of strength of the leather, retardation of penetration 
or action to generally deteriorate. The specific gravity 
*)f the various dyes entering into mixtures should run 
even because of possible segregation in the mill. Every 
tannery should have a dye labaratory and not use a mix¬ 
ture that will settle out compounds of different 
specific gravities. The dye chemists of the tanneries 
should co-operate with the color hou.se for securing 
proper colors in the dyeing of leather. 

Ditermination of Hydrochloric Acid and Neutral 
U iiLORiDKs IN Leather 

“The Determination of Hydrochloric Acid and 
Neutral UHlorides in Leather” was discussed by 
Arthur W. Thomas and Alexander Frieden. The 
extent to which sulphuric acid in leather will rot the 
finished product is an important one to vegetable 
tanners, but sulphuric acid is only one of the mineral 
acids that may be present, and if the work is to be 
complete hydrochloric acid must be included. The 
method of analysis depends on the principle that 
divalent ions are adsorbed more readily than the 
trivalent ions. Ammonium and sodium phosphate was 
used in making the test, while ethyl alcohol was used 
as a solvent for the chlorides. 

The chlorides were precipitated with silver nitrate 
with a alight extract of nitric acid to wash down the 
organic content. The nitric acid was present in suf¬ 
ficient quantity to prevent the forming of silver phos¬ 
phate and did not impair the accuracy of the method. 
It was obvious from the experiments carried out that 
the water extraction could not be used for separation 
of neutral chloride from acid chloride in leather. 

Hence, in our opinion, acids are combined chemi¬ 
cally with collagen provided they come in contact with 
{he collagen before all the free valences of the colla¬ 
gen are satisfied by tanning agents and the removal of 
an acid from leather by hot water is due to hydrolysis. 

It is evident, then, that the hydrochloric acid collagen 
compound is hydrolyzed much more readily than the 
sulphuric acid collagen compounds. 

The results obtained by the methods employed were 
compared with the amounts of chloride obtained by 
the method of determination by ashing the leather 
soaked with sodium carbonate solution and covered 
with dry sodium carbonate. The ashing was con¬ 
ducted at as low a heat as possible and the amount 
of chloride present in the sodium carbonate was de¬ 
termined and correction applied in each case. 

The total chloride found by ashing at low heat in 
the presence of alkali is in every case higher than 


the total chloride found by the phosphate diges¬ 
tion. This is due to the chlorine present as a part 
of the protein molecule, or present in the leather in 
forms other than chloride. 

An objection might be raised for the use of ethyl 
alcohol, which is difficult to obtain in quantity on 
account of restrictions imposed due to the new law. 
We see no reason, however, why denatured alcohol 
that has been twice distilled, first over phosphoric 
acid and then over alkali, would not serve just as 
well as pure dthyl alcohol. 

“Comment on Wilson’s and Kern’s Recent Contribu¬ 
tion to the Knowledge of Vegetable Tanning Agents” 
was given by A. W. Thomas. In a recent work by 
Wilson and Kern, which showed large errors obtain¬ 
ing by use of the official method of the American 
Leather Chemists Association, these errors. were 
shown as follows, in order of the greatest amount of 
nun-tannins: 
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Since tannins react with gelatine to form insoluble 
compounds while non-tans do not so react with gela¬ 
tine, it was considered that a comparative measure 
of the content of non-tans in extracts could be indi¬ 
cated by their diffusion through gelatine jelly, the 
extent of the diffusion being measured by the forma¬ 
tion of a black color. The results of experiments 
along these lines were as follows: 
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The order of diffusion of the non-tans was, there¬ 
fore; sumac > gambler > chestnut wood > oak bark 
> larch bark > hemlock bark > quebracho > osage 
orange. 

\Yith the exception of osage orange, the order found 
here is similar to the order given by Wilson and Kern. 
This is, therefore, confirmatory of the work which has 
been previously mentioned. 

Business Meeting 

At the close of the technical papers, the Section 
held its annual business meeting, and elected Dr. 
John Arthur Wilson as Chairman and G. D. McLaugh¬ 
lin as Secretary of the Section. It was further voted 
that the Leather Section will not meet at the spring 
meeting of the Society in Rochester, but will hold one 
large meeting in New York next September. 

Colored Plasters 

The investigation of colored plasters by the Bureau of 
Standards has been completed. It has been found 
possible to make colored wall plasters of any desired 
color or texture by use of dyed wood fiber in gypsum 
plaster. Panels of this material have been submitted 
to the Gypsum Industries Association in Chicago, and 
a publication on the subject is now being prepared. 
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Manufacture of Rich Copper: Aluminum Alloys or Hardeners 


Describing the Methods in Use in Aluminum Foundries of the United States for Manufacturing Rich 
Alloys of Copper and Aluminum, and Details of Experiments Carried Out for the Purpose of 

Comparing Different Methods 

•By ROBERT J. ANDERSON* 


T he use of rich copper:aluminum alloys for intro¬ 
ducing copper into aluminum in the manufacture 
of No. 12 alloy or similar other light aluminum: 
copper alloys is an old practice, and it dates back to 
the early days of aluminum founding. As has been 
pointed out’ by the present writer, copper may be 
alloyed with aluminum in making up alloys for sand 
casting by two distinct methods; (1) by adding solid 
copper to liquid aluminum, and (2) by charging a rich 
copper: aluminum alloy with the aluminum. The major¬ 
ity of the aluminum foundries in the United States 
prefer to make up heats of No. 12 alloy by using a rich 
alloy containing about 50.0 per cent copper and 50.0 
per cent aluminum. This rich alloy is referred to in 
foundry parlance as “hardener,” “rich alloy” or “50: 
50,” and for brevity it will be referred to in this paper 
as 50:50 alloy. Another alloy preferred by a few is 
the eutectic containing 33.0 per cent copper and 67.0 
per cent aluminum. A rich alloy containing 60.0 per 
cent copper and 40.0 per cent aluminum has also been 
suggested for the same purpose, but it has probably 
not been used commercially. 

In the metallurgy of aluminum alloys, rich alloys 
are employed because they melt at temperatures lower 
than aluminum and, further, because they are brittle. 
The latter property permits them to be broken readily 
into small pieces, and thus to be weighed accurately. 
Originally, the rich alloys were used because they were 
a convenience, but under the conditions of fast practice 
in the large aluminum foundries of the United States, 
their use has become a necessity. Methods for prepar¬ 
ing the rich copper: aluminum alloys vary somewhat in 
different foundries, but experience indicates that certain 
details in manufacture must be followed closely in order 
to avoid heavy dross losses. Whether the 33:67 or the 
50:50 alloy is made is not a matter of a great deal 
of importance from the metallurgical standpoint, since 
the fundamental principles involved are the same for 
either alloy. 

Methods Used Commercially 

There are three distinct methods in use for the manu¬ 
facture of rich copper:aluminum alloys (50:60), of 
which the second is the most generally used; the two 
other methods are employed mainly in small foundries 
for making small lots of hardener for their own con¬ 
sumption. These methods are essentially carried out 
as follows: (1) By adding solid aluminum to liquid 
copper; (2) by adding liquid copper to liquid aluminum; 
and (3) by adding solid copper to liquid aluminum. 
The alloys may also be prepared by pouring liquid 
aluminum into liquid copper, but the opportunity for 


Published by permission of the Director. U. S. Bureau of Minos. 
^Metallurgist. U. S. Bureau of Mines, Pittsburgh. Pa. 
^“Diffusion of Solid Copper In Liquid Aluminum.'* Chbm. ft 
Mbt. Hno., vol. 23, No. 12. p. 575 (Sept. 22, 1920). 


segregation is greatly increased in this way, and this 
is, in fact, a decidedly inadvisable method. 

Solid Aluminum to Liquid Copper 

Rich alloys, such as 50:50 alloy, are made in a few 
foundries by the addition of solid aluminum to liquid 
copper; this is, however, not a desirable proccKlure. 
One way of carrying out this method in the foundry 
is to melt the copper in a crucible and then add small 
amounts of cold aluminum from time to time with 
stirring until the requisite amount of aluminum has 
been put in. Too much aluminum cannot be added at 
one time, unless the copper is greatly .superheated, 
or the entire melt will freeze. Ordinarily, it is neces¬ 
sary to maintain the temperature of the copper in the 
crucible by holding the pot in the furnace with the 
burners on. This is wa.steful of fuel, ana* the method 
is .slow and conducive to heavy dross losses. It is 
still used, however, in some small foundries in spite of 
its very obvious disadvantages. 

Liquid Copper to Liquid Aluminum 

The most favored method for making rich alloys 
consists in melting the copper and aluminum separately 
and then pouring the liquid copper into the liquid 
aluminum. The resultant alloy is vigorously stirred to 
insure thorough alloying and prevent segregation; the 
alloy is then ingoted in the form of pigs of various 
convenient sizes from 10 to 60 lb. or more. Where 
large lots are made at one time, it is good practice after 
melting the metals to pour the liquid aluminum into a 
large mixing vessel or container and then pour the 
copper into the aluminum. For convenience, the mixing 
vessel should be located near the furnace used for melt¬ 
ing the copper. 

As it is important to keep the temperature of 
the resultant alloy as low as possible so as to avoid 
heavy dross losses, the liquid aluminum should be 
chilled by adding cold aluminum ingot or notch bar,. 
Thus only part of the aluminum to be used should be 
melted—say about two-thirds—and the remainder should 
be retained for use in lowering the temperature of the 
alloy during the time the copper is being put in and 
afterward. 

It requires considerable skill to maintain the resultant 
alloy at a low temperature because of the considerable 
rise in temperature which takes place when liquid cop¬ 
per is added to liquid aluminum.* The temperature 
rise is conducive to heavy dross losses, and it is beat 
counteracted by the addition of sufficient cold aluminum 
in amount depending upon the temperatures of the 
liquid aluminum and liquid copper. Experience, together 

■Due to thermit reaction. Soo "Some Theoretical Prlticlplca of 
Alloyinff," by R. J. Anderson, Chbm. & Mrt. E.no., vol. 23, p. 317 
(Auff. 25. 1920). 
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with pyrometric measurenients of the temperatures, 
will best indicate the correct procedure. 

Solid Copper to Liquid Aluminum 

This metjfiod for preparing rich alloys is similar to 
the method used for preparing No. 12 alloy by direct 
additions of,solid copper to liquid aluminum. It is 
not used to any extent because foundries which prefer 
to add solid copper to liquid aluminum in the manufac¬ 
ture of No. 12 alloy do not use rich alloys. However, 
a few instances of the commercial use of this method 
have been reported. The method is carried out simply 
by melting the aluminum and then adding small amounts 
of light copper (sheet, punchings or other scrap) from 
time to time until the required amount of copper has 
been put in. After each addition of copper, the melt 
is stirred until the copper goes into solution. Dross 
losses are normally high in this method; furthermore, 
it is slow and not suitable for making large lota of 
50:50 alloy. 

Liquid Aluminum to Liquid Copper 

No instances of pouring liquid aluminum into liquid 
copper as a commercial practice for the manufacture 
of 50:50 alloy have been reported, although this has 
been tried. A modification of this method is used, 
however, in some small foundries for making up small 
lots. In this modification, the copper is melted in a 
crucible, preferably in a stationary gas- or oil-fired 
furnace. A small notch bar of aluminum is held by 
tongs in the mouth of the furnace so that it gradually 
melts; as it melts, drops of liquid aluminum fall into 
the liquid copper. The resultant alloy is stirred from 
time to time until all the aluminum has been put in. 
This is a slow and expensive method, and conducive 
to high oxidation losses. 

Comparison of the Methods 

In the commercial manufacture of rich alloys of 
copper and aluminum, the consensus of opinion among 
the larger foundries is that liquid copper should be 
poured into liquid aluminum, with an endeavor at the 
same time to keep the temperature low by chilling the 
melt with additions of cold aluminum ingot; this should 
be accompanied by vigorous stirring. Where solid 
aluminum is added to liquid copper, there is danger of 
explosions from absorbed water in the aluminum, and 
in this method the aluminum should be preheated so as 
to drive out any water. This can be done by placing 
the notch bars on top of the furnace while the copper 
is melting. This method is conducive to heavy dross 
Vosses because of the high temperatures and the thermit 
reaction if much copper oxide is present (as there 
usually will be unless the copper is melted under char¬ 
coal). This method is also slow and wasteful of fuel; 
only small amoiiiils of cold aluminum can be added at 
a time, otherwise the whole melt will freeze. In general, 
this method is undesirable and but little used. 

When liquid copper is poured into liquid aluminum, 
the temperature of the resultant alloy may become high 
because of the normal heat of formation of the alloy, 
and further, because of the thermit reaction which 
usually takes place. This is the only serious disadvan¬ 
tage in thus making the rich alloys, but it may be 
largely minimized by keeping the temperatures low by 
adding cold aluminum. This method is, in fact, the 
standard method for the manufacture of 50:50 alloy 
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on a large scale, and while it is suitable for making 
both large and small lots, the method of adding solid 
copper to liquid aluminum may be preferable for small 
lots, say about 100 lb. Comparative figures as to dross 
losses for the various methods will be given later. 

Properties op the Rich Alloys 

Alloys containing 33 : 67, 50 : 50, and 60 : 40 copper : 
aluminum are all white in color, similar to aluminum, 
but the fractures are coarsely crystalline and bright. 
These alloys are all brittle, but the excessive brittle¬ 
ness diminishes with increasing aluminum content; 
thus, the 33: 67 alloy is not so brittle as the 50:50 
alloy, but the 60:40 alloy breaks readily if dropped 
on the floor. The 50: 50 alloy is sufficiently brittle for 
all practical purposes, and if the rich alloys are too 
brittle, they powder excessively on breaking, thus caus¬ 
ing ^dusting losses. Typical microstructures of these 
several alloys are shown in Figs. 1 to 4. The charac¬ 
teristic acicular structure formed when 50:50 alloy 
freezes uninterruptedly is shown in Fig. 5; the large 
interlocking crystals are conducive to brittleness, and 
this characteristic, together with the actual brittleness 
of the compound CuAl,, makes the alloy easy to break. 

The eutectic alloy (33Cu : 67A1) melts at 540 deg. C., 
the 60: 50 alloy at 676 deg. C. and the 60:40 alloy 
at 668 deg. C., practically the same temperature as 
aluminum. 

Experiments With Rich Alixiys 

In foundry practice, the rich alloys used for intro¬ 
ducing copper into aluminum in the manufacture of No. 
12 alloy and other such alloys include the 33:67 and 
60:50 copper: aluminum alloys. The preparation of 
these rich alloys, as well as the 60: 40 alloy, was studied 
in connection with the present investigation. A rich 
alloy containing 60.0 per cent copper and 40.0 per cent 
aluminum is very brittle, and it melts at about the .same 
temperature as aluminum. In using this alloy, less of 
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TABLE I. SI MMAHY OF THE KICII Al.L«»Y KAPKKIMENTS 
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28.0 

27.0 

1,125 

.880 

1,065 

1,065 

1,040 

24.15 

0 65 

0 20 

3.4 

1 38 

3,915 

1 77 

35 67 

.V'3 

8.25 

16.75 


26 0 

25 

*820 

925 

890 

874 

23.55 

1 15 

0 30 

5 8 

2 44 

2,730 

0 82 

33 67 

ILl 

12.50 

12.50 

38 0 


1,120 

25 

1,225 

685 

677 

23 75 

1 00 

0.25 

5.0 

2 12 

4.730 

1.42 

50.50 

13-2 

12 50 

12.50 

40 0 

26.6 

1,203 

705 

1,085 

1,080 

1,061 

23 50 

1 00 

0 50 

6 0 

2 12 

7,130 

2.14 

50 50 

B-3 

12 SO 

12.50 


24 0 

25 

690 

906 

900 

887 

22.25 

2.25 

0 SO 

11.0 

4 77 

3,145 

0 94 

50:50 

( -1 

15.00 

10 00 

42 0 


1,170 

25 

1,278 

860 

842 

22 60 

2 00 

0 40 

9 6 

4 24 

4,620 

1.39 

60.40 

(-2 

15.00 

10.00 

43 0 

21 6 

1,205 

750 

1,256 

1,225 

1,190 

23 SO 

1 00 

0 50 

6 0 

2 12 

6.935 

2 OH 

60.40 

(-3 

15.00 

10 00 


22 0 

25 

783 

855 

809 

787 

22 IS 

2 55 

0 30 

II 4 

5 41 

3,36(1 

I.OI 

6(3 40 


Solid iiiptal t(*ii]porntiiri'H nrn takiMi un room l«*iiip(THtun‘ - i. r., 25 tlf>K< C. 
f* The liRiirefi iiidiralt* the olwervtNl hiKlii'Ht tcMiiiieruturctt; liighpr tiMiiperaturcs iimy have been attained, but they were not ub'<‘r\eii 
t Based on the iiH!»iiiiipt.ion that dross is iM|uivnIent to AbOj, eontaiiiinR about 53.0 per eiuit aiiiiiuiiuin 

I The cupper-iiieltiiiK fiirnuee entiHiinied 110.0 eu.ft pi>r iinii., and the ahiniinuiii-iiieltiiiK fiiriiai-e 105.0 eii ft per min . in Hiuiie ni.'^es ndditioiiiil km** u:ix ii^fd 
in addition to that reepured for iiieltinK. 

IT Haaed on run iit $0.30 per 1,000 eii ft. 


il is required to make up a heat of No. 12 alloy than 
when using either of the two other rich alloys. For 
these reasons, the preparation of the 60; 40 alloy was 
also investigated. 

The metals were melted in gas-fired crucible furnaces, 
using natural gas as the fuel and plumbago-clay 
crucibles. The resultant liquid alloys were stirred with 
an iron rod from which any oxide was carefully scraped 
after using. The alloys were poured into small pigs 
weighing from 4 to 6 lb. each. Higher temperatures 
were taken with a platinum thermocouple protected by 
a quartz tube; and the lower temperatures were taken 
with a Wilson-Maeulen “pyod," using an indicating 
portable meter. The materials employed consisted of 
heavy copper clippings, light copper punchings and 
aluminum ingot of the analysis given in the subjoined 
tabic: 

•-El«ment 0 . per cent-- 

Material Cn Fe Si Al* 

Ahiriiluiiin ingot. 0 25 0.39 0.31 99.05 

Light copper puiirliings. 99 89 

ilf'iivy copper clippings . 99 92 

.Aluiiiifiuin, by differem-f. 

The heavy copper used in experiments A-1, A-2, U-1, 
B-2, C-1 and C-2 was in the form of heavy clippings 
about A to 1 in. thick. The light copper used in 
experiments A-3, B-3 and C-3 was in the form of light 


punchings and clippings about 16 to 18 gage. The cold 
materials were charged into hot crucibles at a mean 
temperature of 600 deg. C., but this is an approximate 
mean temperature, us the variations were from 400 to 
700 deg. C. 

It required, on the average, 27 inin. to heat a cold 
crucible to 600 deg. C., or a metered gas consumption 
of 2,800 to 2,900 eu.ft. The experiments are de.scribed 
in considerable detail below and are summarizetl in 
Table I. 


33 : 67 Copper : Alum i num Alix)Y 


This alloy was prepared by the three different meth¬ 
ods mentioned above. 

Experiment A-1. In this experiment, solid aluminum 
was added to liquid copper so as to make the desired 
alloy. 


(‘hurgffl r>o|>|M>r intii ii hut iTiiribIr nt bOO iI> k t' . lb 
Tiiiio rnjiiiritJ tci iiirll rtippiT, iiiiii 

(iUH COlIhliniptlfMI, I’U ft 

'IViiipiTiitiirf i)f till* I'upiMT lit Ihr tiiiif tlif hr^t iiluiiniiiiiii lulditiiiii with 
iimilf*, ili>g. • 

t'liurgfti uliiiiiiiiuiii ill hfiinll ainuiiiitH i-vi-ry tcu iniiiiitrH ilnniig 30 
iiiiinitfH, lb . .... 

I'iiiul tiMiipiTHturo of till'ulliiy, (log C 
Total KHH coiiminiptitiii, I'll ft .... 

Poiiml into pigH itt, ib-g. (' 

Wright of pigH poiirc'il, lb 
Wii^ht of flroNN rrrilvrrrii, lb 
.Shriiikngr, lb 

Lohh of inrtiil iliir to oxidutioii niiil Hhriiikiigr, piT rfiil 


« 25 
2(1 0 
2.HbO 

1.155 


16 75 
705 


3.860 
700 
24 0 
0 85 
0 15 
4 0 



FJCi. 5. UPPER SURFACE OF A CHILL-CAST PIG OF r ,0 : 50 ALLOY ; X L 
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TAIII.i: II CIIKMICAI. WVI.VSMS OF THE RICH AI.LOYrt 
rREI*ARED 


.Mluy Made 
ill F.xpi'rimeiiis 

r\i 

I’lIeiiiiMita, 

percent - — 


Coiiipneitioii 

Fe 

Si 

Al* 

Aimed at 

A-l 

33 85 

0 54 

0 41 

65 20 

A-2 

32 53 

0 51 

0 34 

66 62 

[ 33:67 

A3 

32.78 

• 

0 44 

0.32 

66 46 

n-i 

49 27 

0 43 

0 34 

49 96 

\ 

H-2 

48 73 

0 49 

0 35 

50.43 

[ 50:50 

H-3 

4^73 

(1 55 

0 35 

49.37 

C-l 

60 25 

0 46 

0 31 

38.92 

] 

(^2 

59 57 

0 58 

0 35 

39 52 

[ 60 : 40 

(•-3 

58 04 

0 55 

0 39 

41 02 

* .Muminuiii hy difTcrerire 




Experiment A-2. In this case, liquid copper was 
poured into liquid aluminum. 


CjiArfECfl intri ii licit criirililr iit AOO tli-K C , III . 

Tiiiu'roiiiiimi to iiifit till* onpiNT, mill 
(iiiN c‘firiHiiiii|itioii. I'll ft 

'IViiipiTiiliin* of till* c'opiirr lit I III* tiiiii> it whh puuml into the litiuid 
uiiiiiiiniiiii, ili'K C . 

Churned uluiiiiiiiiiii tin it Mi^ptirufc (Tinililfi nt 600tlrK. C . Ili 
Tiiiir r(>i|uiri>rl to limit thr iiliiriiiniiiii, iinii 
OitH roiiHiiiiiptiiiii, I'll ft 

'rf'iiipcnitun* of till* iiliiiiiiiitiiii iit tin* tiiin* tin* roppiT aium poiiml 

III, ijoff (’ 

liiRlifHt tr-iiipfriitiiri* of till* rohiilliiiit alloy, r|i*K (’ 

’I'oIaI KIIH l‘rillMIIllptioil, I'll ft 

I'oiirfil into piKM fit, (li-f; C .... 

Wriijlif uf piica jioiiriMl. lli . 

Wi'inlit of ilross rfi'oi I'rcd, ll> . 

ShhiikiiK'*. Hi 

l.o.si4of nii‘tMl diK* to o.Kidatiuii and .shriiikaKt*, piTn'iit . 


8 25 
28 0 
3.080 

1,125 
16.75 
27 0 
2.835 

880 
I,0(i5 
5,MI5 
1,040 
24 15 
0 65 
0 20 
3 4 


Experiment A-3. Solid copper was added to liquid 
aluminum in this experiment in order to produce the 
desired alloy. 

Charei'd nlijiiiiiiiiiii into ii hot (■riK'ii)lf' at 600 doK- C., Ih . |6 75 

Tinii‘rcipiircil to molt till* uliiiiiiiiiiiii, nun . 26.0 

(Sfirt oMiMiiriiption, ru ft 2,730 

Toiiipfratiirf of I ha iiliiiniiiiiiii at thr tunc the* flrat addition of cupper 

wna Hindi’, ili‘K i' 820 

('liiirKod cfifiper iii ttinall artioiintH every few miniiti’a diiriiiK 20 iniiiuieH, 

H» . 8.25 

liiKheHt teiiipiTutiire of the alloy, deic. (' . 925 

'I'otal Ras eoiiHiiiiiplioii, eii ft . 2,730 

Toured into piRR at. df’R. C . . 874 

WeiRhi of pi||H poured, lb . 23,55 

WeiRlit of droMh reeovenij. Hi. . | . 15 

ShriiikaRe, Ih . . 0 30 

I.onB line to oxidation and mliriiiknKc. Pf'r I’ciit . 5 8 


50: 50 Copper ; Aluminum Alloy 


This alloy was made under the same conditions and 
by the different methods described above for the 33 : 67 
alloy—i.c., by adding solid aluminum to liquid copper, 
by adding liquid copper to liquid aluminum and by ^d- 
ing solid copper to liquid aluminum. 

Experiment B-1. In this experiment solid aluminum 
was added to liquid copper so as to make the desired 
alloy. 


C'liarRCiJ eopper into a hot erueihle ul 600 doR. ('., Ih . 

'rime rci|uiriii to melt the eop|M>r, miii ... . 

(ian ronHiiniptioii, eu ft . . 

'i'emperaturc of tlie ropiiur at tho lime the lirat aluiiiiniim lulditioii was 

made, di’R. C . . 

('hnrKoil Hluininuin every few minuieH duriiiK 20 miiiuleH, lb. 

TeiiiiMTaliire of the alloy after nn addition of 2.0 pounds milid uliiininuiii, 

tb‘K. . 

'1 oiiifierature riae, de*. C . ... 

Final UMupC’ratiire of the alloy, deR C . . .... 

S'ulnl gaa ooiiHUiiiptioii, eu ft . . . ... 

Touml into pigii at, iIcr (' . 

Weiglit of piRH pourcii. Ih . ... .... 

WeiRht of droHfi reeovered, Ih . 

Shrinkage, Ih. . . .... 

IjOMH due to oxidation and HhriiikaRe, per rent . 


12 50 
38 0 
4.180 

1,120 
12 5 

1,225 
105 
685 
4,730 
677 
23 75 
I 00 
0.25 
5.0 


Experiment B~2. Here, liquid copper was poured into 
liquid aluminum. 


(HiarRMl copiMT into a hot erueihle ut 600 dog. Ih . 

Time rtMpiireil to melt the eojiiM-r, min . 

(Jan eonHuinption, eu ft . 

'I'eiiiiierutiire of the rop|M‘r at the lime it waa iioured into th«i aluiniimm, 

<leg. (’ . . . . 

Chargml aluminum into n hot erueihle at 600 deg lb. 

'I'ltiie roiiuiretl to melt tho uhiiiumiiii, min . 

Gaa conNiiiuptinn, ou.ft .... . 

Temperature of the uhiminuiii at the time the eopper waa pourtxi, deg. ( 

Highont teiniMTaturc of the reaultant alloy, deg. C. 

Total gaa eoiwuinptioii, eu.ft . . . 

Poured into pigs at, ileg. C . 

Weight of piga poured, Ih . 

Weight of droRS ntcoverod, Ih . 

Bhrinkagc, lb. . 

Loea due to oxidation and shrinkage, fior rent . 


12 5 
40.0 
4,400 

1,203 
12.5 
26 0 
2,730 
70S 
1,085 
7,130 
1,061 
23.50 
1.00 
0.5 
6.0 


Experiment B-3. Solid copper was added to liquid 
aluminum in this experiment. 

Charged aluminum into a hot erueihle at 600 dog. C., lb. 12.5 

Time rei|u:red to melt the aluminum, iiiiu. 24.0 

Caa coiiMuiiiptiuti, eu.ft. 2,520 

Teiiiiierature of the aluminum at the time the first eopper addition waa 

luade, deg. C . .... . . 690 

C*hargi>d euptwr every few iiiiiiuica during 20 niiiiui«*a, lb. 12.5 

Ilighi*st tciiiiwruture of the alloy, deg C . . 906 

Total gas eoiiauniplioii, eu ft . 3,145 

Tourml into pigs at. deg. ('. 887 

Weight of piga poareii, lb . . 22.25 

Weight of dross recovered, lb . 2.25 

Shrinkage, lb. 0.5 

boss due to oxidation^niid shrinkage, jier cent. 11.0 

Experiment B~Jt. In this experiment copper was 
melted under a charcoal cover to prevent oxidation, and 
solid aluminum was then added. The temperature rise 
was observed. 

Charged eopper, lb ... . 100 

Tenii'ieraiiiri* of the eopper at the time the nluiiiinum was added, deg. C.. 1,105 

Chargini solid ahimiiiuin, lb 2.5 

Teiii|>i’raiiire of the resultant alloy after the uhiminum had gone into 

solution, deg <’ 1,220 

'reinpi’ratiire rise, deg. C 115 


Experiment B^S. In this experiment a heat of 50 : 50 
alloy was made in an electric furnace (Baily type), 
by adding solid aluminum to liquid copper. 

(’Iiarged eopper piiiirliing’i into nn elei'lrie furnnee at 1,020 deg. C., lb. 50 0 

Tunc required lo molt the eoppiT, nnii . 60 0 

Tower eoiiNuniption, kw.-hr ... 52 0 

'ri'iiiperntiirc of the (•(•p|>fT at the time the first alumiiiuni addition was 

mode, deg. C . . 1,050 

('harged solid aliiiiiiiiiirn every few niiiiulea during 60 minutes, Ih. 50. 0 

Finnl temporature of tho alloy, deg. . 965 

Tut ul poaer ennsiimption, kw.-hr. . 114 

Toured into pigs ut, ileg. . . 800 

Weight of pigs poiireil, Ih. . . 91.5 

Weight of dross rcouverod. Ill. . 14.0 

Shrinkage . . . . (Jain 

boss due to oxidation and shrinkiige, per cent. 8. 5 

60 : 40 Copper : Aluminum Alloy 


This alloy was made by the methods mentioned above 
for the 33: 67 alloy. 

Experiment C-1, In this experiment solid aluminum 
was added to liquid copper so as to make the desired 
alloy. 


('harguil eopiMT into a hut erueihle at 600 fleg. ('., Ih . 

'rime reipiircd to melt the eopiMT, iiiin .. . 

Chh coiiMuinptioii, eu.ft. . . 

Temperature of thn copper at the time the first aluiiiiiuini addition was 

iiinde, ileg. Cl . 

('harged ahiminuiii every few miimles during 20 miiiutea, lb. 

'I'empiTaturi! of the resultant alloy after adding 2.0 pounds of aluminum, 

deg. C. 

'remiM’rature ehange. deg. C .. . 

Filial tempcTHiiire of the alloy, ileg. C'. 

Total gaa consumption, eu.ft. 

Toiiroil into pigs at, deg. (T . . 

Weight of pigs poiiiired, lb. 

Weight of dross recovered, Ih. 

SJirinkage, Ih . . . 

boss due to oxkiation and shrinkage, per rent. 


15 (t 
42 0 
4,620 

1,170 

10.0 

1,278 

108 

860 

4,620 

842 

22.60 

2.00 

0.40 

9.6 


Here, liquid copper was poured into 


Esfperiment C-2, 
liquid aluminum. 

('hargcil copper into a hot crucible at 600 deg. ('., Ib. 

Time miuirra to malt the cupper, min. . 

(^as consumption, eu. ft. 

Tumporature of the copper at the time it was poured into the aluminum, 

deg. . 

Charged aluminum into a hot crucible at 600 deg. C., lb . 

Tima required to melt the aluminum, min. 

Has consumption, eu.ft. 

Tempi>rature of the aluminum at the time the copper waa poured in, 

deg. C. 

Highest temperature of tho rraultaiit alloy, deg. ('. 

Total gas ennsumptinn, eu.ft. 

Poured into pigs at, ileg. C. 

Weight of p'ga poured, Ih. 

Weight of dross recovered, Ib. 

Shrinkage, lb . 

boas due to oxidation and shrinkage, per cent . 


15.0 
43 0 
4,730 

1.205 
10.0 
21.0 

2.205 

750 
1,256 
6.935 
1.190 
23.50 
1.00 
0.50 
6 0 


Experiment Cs. Solid coix>er waa added to liquid 
aluminum in this experiment. 


Charged aluminum into a hot rrucible at 600 deg. C., lb. 

.'Piuio required to melt the aluminum, min. 

Gas conaumption, eu.ft. 

Temperature of the aluminum at the timo the firat copper addition was 

m^o, deg. C . 

(Charged copper every few minutes during 35 minutes, lb. 

Highest temperature of the resultant alloy, deg. C. 

Final temperature of tho alloy, deg. C. 

Poursd into pigs at, deg. C. 

Weight of piga poured, Ib . 

Weight droBB recovered, Ib. 

Shrinkage, lb. 

TjOOS due to oxidation and shrinkage, per cent . 


10.0 

22.0 

2,310 

783 

15.0 

855 

809 

787 

22.15 

2.55 

0.30 

11.4 



















































































September 29, 1920 


CHEMICAL AND METALLCSGICAL ENGINEERING 


621 


Experiment C~i. An experiment was made in the 
preparation of the 60 : 40 alloy for the purpose of 
observing the temperature changes on adding successive 
amounts of cold solid copper to liquid aluminum. 


ChargfKl aluminum, lb . . ... . 10 Q 

Temperature of the aluminum at the time of the first copper aclditinn, 
deg. C. 7S5 


TEMPKKATURR C'HANGRS 
Ailclitions Temperature 

Deg.G. 

Original molt. 785 

Added 2 Ib. Cai .• 820 

Added 2 lb. ('ii more. 830 

Aflded 2 lb. Cu more. 850 

\dflGd 2 lb. Cu more. 846 

Added 2 1b. Cu more. 840 

Addoil 5 Ib. Cu more. 808 


Table I prives a summary of the results of the 
experiments made in preparing the various rich alloys 
by the three different methods. Table II gives the 
chemical analyses of the rich alloys prepared. 


Discussion of the Experiments 

These experiments have afforded some interesting 
data with regard to the temperature rise noted by other 
observers when solid aluminum is added to liquid cop¬ 
per. While most of the melts were made under such 
conditions that copper oxide was doubtless present in 
the liquid copper, some showed that a temperature rise 
is obtained even when aluminum is added to copper 
melted under charcoal. Others indicated that the tem¬ 
perature rise observed on adding solid copper to liquid 
aluminum continues with successive additions. These 
data prove that part of the temperature rise is due to 
oxidation of the aluminum and part of it to the heat 
of formation of the alloys. Practically, therefore, it 
is advisable to employ oxygen-free copper for making 
rich alloys, and the copper should either be deoxidized 
before pouring into the aluminum or be melted under 
reducing conditions so as to prevent the presence of 
any considerable amount of cuprous oxide in the copper 
bath. 

Moreover, from a practical standpoint, it is desirable 
to hold dross losses low in the manufacture of rich 
alloys as well as keep the melting coats down. By 
the methods employed in the present experiments, the 
melting costs were highest for the three alloys when 
the method of pouring the liquid copper into liquid 
aluminum was employed. This is to be expected, 
because two different furnaces were running in this 
method, one on copper and the other on aluminum. In 
the other methods, where one solid metal is added to 
another liquid metal, some saving is had by taking 
advantage of the residual heat in the crucibles and fur¬ 
nace. The total losses (made up of dross plus shrink¬ 
age) and the dross losses were lowest in the case of 
the method of pouring copper into liquid aluminum, 
These losses were very heavy in the method where solid 
copper was added to liquid aluminum. 

In considering the dross and shrinkage losses in 
Table I, it should be borne in mind that the experi¬ 
ments were carried out on a small scale, 25-lb. charges 
being used. The relative order of the losses in prepar¬ 
ing the rich alloys by the different methods is correct, 
but the actual figures are not representative of large- 
scale practice. On preparing the alloys on a large scale, 
the losses would be considerably lower. Moreover, it 
should be pointed out that ordinarily the dross is not 
entirely loss in commercial practice, because a consid¬ 
erable recovery of metal would be made by running down 
the dross and skimmings. 


The conclusion arrived at from these experiments is 
that the most desirable and best way of making any 
of the rich alloys is to melt the aluminum and copper 
separately and pour the copper into the aluminum. On 
a large scale, where, say, 2,000 lb. of the 50: 50 alloy 
is made at a time, a satisfactory procedufe is to melt 
about one-third of the total aluminum in an iron pot 
or other suitable vessel; after it is mefted, cold pigs 
from part of the remaining aluminum should be thrown 
in to cool the metal. Here, solid aluminum would be 
floating around in the liquid metal. The copper should 
have been previously melted separately, and with the 
aluminum in the above condition, about one-fourth of 
the copper should be poured in. The addition of the 
copper will raise the temperature of the aluminum, but 
the resultant alloy may be cooled down by throwing 
in more pigs of cold aluminum. Then about one-fourth 
or more additional copper should be added and then 
more cold aluminum, and so on until the two melts have 
been properly alloyed. The alloy should be thoroughly 
stirred during the additions to facilitate alloying, and 
should be stirred well on pouring or ladling out into 
pigs. These directions are admittedly only very gen¬ 
eral, and the quantities of the several additions will 
vary considerably with the temperatures. The manu¬ 
facture of rich alloys should be carried out under the 
supervision of a competent melter, and the use of 
pyrometers for frequent temperature measurements will 
be of value. In any event, the effort should be made to 
keep the temperatures as low as is consistent with rapid 
alloying and not allowing the alloy to freeze in the 
mixing vessel. 

Status of the American Potash Industry 

The American potash industry is in a more promising 
condition than at any lime since the armistice. Domestic 
potash production in 11^20 is expected to exceed that of 
the banner year, 11)18. The producers not only have 
their entire possible output under contract but are being 
urged to take contracts for next year. 

The domestic situation has been bettered by the 
refii.sal of the German .syndicate to <iuote prices at 
American ports. This throws the burden of securing 
bottoms, negotiating freight rates and the absorption of 
demurrage on the American purchaser. On the other 
hand, the producers have had to face labor difficulties 
and trouble in obtaining materials. In Nebraska, the 
abnormal rainfall has so diluted the brine as to make 
much greater amount of evaporation necessary just at 
the time when fuel prices are at their peak. 

Large new plants arc being built at Searlcs La|(e, 
Marysvale, Utah, and at New Brunswick, N. J. 

Searles Lake producers have reduced the borax con¬ 
tent of their potash to 0.5 per cent. In that connection 
it is pointed out that the borax content of the Searles 
Lake potash never was so great as to be hurtful when 
used under normal conditions. The only places where 
damage resulted, it is stated, were where prolonged 
drought prevented the washing out of the borax. The 
lowering of the borax content is a very simple matter 
and could have been done before had it been known 
that it possessed an element of danger, producers state. 
The company which produced the potash which caused 
some small damage to crops is not selling its potash for 
fertilizer purposes this year, its entire output having 
been purchased by chemical users. 
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IKM’HHSTKU COATj gas pi.ant 


The Gas Industry; a Diagnosis and Prescription 


The ManufucUire of (was. Although Fundamentally a Chemical Problem, Has Been, and to Some Extent 
Still Is, Directed on Mechanical Technologic Lines; Healthy Progress in This Industry Requires 
a Better Knowledge of the Chemical Fundamentals Involved 

By R. S. MrBKIDE" 


T he title of this article implies that the gas 
industry is ill, and, frankly, it appears so to he. 
However, this conclusion need not be regarded in 
a pessimistic spirit, for a recognition of illness is 
perhaps the best promise of an early cure. 

It is no simple disea.se from which the industry is 
suffering. A full diagnosis shows both mental and 
physiological problems. A nervous state of mind which 
threatens a most distre.ssing case of melancholia is 
(»bvious to the casual practitioner who may be called 
into consultation. However, the root of the trouble is 
more serious. C'areful analysis of all symptoms indi- 
•cates that the patient is suffering from the gout, which 
has developed to its most acute and distressing stages 
despite the fact that the industry is simultaneously 
suffering from what appears to be an almost incom¬ 
patible ailment -malnutrition. 

A richness of opportunity has led the industry t) 
pass through a period f)f opulence, during which, without 
proper self-restraint, it acquired all of the gouty char¬ 
acteristics of the dyspeptic plutocrat. At the same 
time neglect of important elements that must nourish 
the imliistry for any permanent healthy exi.stence gave 
it the second ailment- malnutrition. 

Let us lay aside this analogy and go .straight to the 
root of the matter in plain English. The industry lacks 

tIuk: Hrpn-.-t nt:iliv«-. .NUlimw-IIiU \Vashln(f- 


today a proper vision; it stands of all great chemical 
industries the most negligent of science and technology 
except within the very narrow field of mechanical engi¬ 
neering; and it is almost without effective organization 
in the possibilities for development in lines of future 
need^ It would be desirable to discu.ss the lack of 
.science alone if this were possible, but the three points 
of need just cited are so interwoven that it seems im¬ 
practicable to go into one without discussing all. 

The Function of Gas 

Except with respect to the ease of storage, gas cer¬ 
tainly can be conceded to be the ideal fuel. It is clean 
and convenient of use and can be most efficiently applied 
of any heating medium. To a limited extent the indus¬ 
tries recognize this, but the public in general, including 
the vast majority of technologists, has not been edu¬ 
cated to an appreciation of this point. 

The gas business not only has for its responsibility 
the supply of such ideaFfuel but it has also the duty of 
furnishing a group of fundamental raw materials for 
other industrial chemical activities. It takes coal, the 
lowest form of energy supply, available through 
almost all parts of this country at the lowest price of 
any important raw material, and converts it into (I'* 
coke, wjiich is n fundamental metallurgical raw mate¬ 
rial, an almost ideal substitute for anthracite and an 
important means for other gas-making and industrial- 
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heating operations; (2) gas, which is the ideal fuel just 
mentioned; (8) tar, a liquid fuel of wonderful pos¬ 
sibilities in the Diesel engine, a raw material for more 
organic industrial products than any other of which 
we know and a source of manifold possibilities in road 
making, roofing, building-paper manufacture and in 
other activities; (4) ammonia, which is produced as 
liquor,jj^nhydrous ammonia or sulphate, as the cheapest 
inorganic nitrogen resource available on American mar¬ 
kets, affording a large portion of the supply needed in 
explosives, fertilizer and other industries; and (5) light 
oils, a group of liquids whose possibilities are yet little 
appreciated for automotive fuel, explosives production, 
solvents and organic chemical production. 

It is a rather appalling task which confronts the 
industry when the ramifications of its products are thus 
appreciated. The importance of proper vision and inten¬ 
sive scientific application should at once be apparent. 

The gas business, born a century or more ago during 
thai epoch when the rule-of-thumb system of operation 
prevailed, has collectively been ancestor worshipping in 
the most impressive Oriental style. However, since 
industries have ceased to pass from father to son 
like real and personal property, we have come into the 
new era of industrial life, and those industrial activities 
which have been born in the latter period are indepen¬ 
dent in thought, vigorous in personality and wholly un¬ 
willing to give even that respect to father and mother 
which enjoys Biblical admonition. Witness the automo¬ 
bile. the telephone, the airplane and similar recent de¬ 
velopments. Certainly no tradition has hindered here, 
(ias. however, has been the anthithesis of these. 

The reason for this limitation of the gas business has 
apparently been the character of the men consistently 
chosen to direct the thought of the industry. The coking 
of coal, the gasification of oil and the production and 
handling of byproducts is fundamentally a chemical 
m^bleiii. Unfortunately, however, it has been almost 
exclusively directed by the mechanical engineer without 
the co-t^peration of chemical experts. The industry has, 
therefore, become almost a pseudomorph of mechani¬ 
cal engineering. The crystal habit of mechanical 
technology has prevailed almost to the exclusion of 
chemical thought. The machinery of the industry has 
been excellent, but the proccs.ses and the products 
have not developed correspondingly. The situation 
now demands an opportunity for free development of 
the natural habit of this chemical business. We 
would then see those crystal forma which arc the 
natural product of chemical and physical science 
quickly taking shape, and a more perfect result would 
inevitably follow. 

Pt’blic Utility or Manufacturing Business 

Not all of the criticism offered of the present state of 
affairs in the gas business would be fair or reasonable 
if it were not clearly recognized in its presentation that 
some of the.se conditions are the inevitable result of 
operation of the .business as a public utility. Gas 
manufacture has been restricted by regulations more 
stringent than control in any other chemical activity. 
Investment has been safeguarded by artificial means, 
but no opportunity has been given for the encourage¬ 
ment of epoch-making advancement in the business. 
Limited returns upon investment have made inevitable 
a certain measure of conservatism which never would 
have followed had it been an unrestricted manufac¬ 
turing industry. Despite these obstacles, however, cer¬ 


tain important developments can and should be achieved. 
Operating as a public utility rather than as an essen¬ 
tially manufacturing concern, the gas works manager 
has usually had to think of reduced cost per thousand 
feet of gas rather than of his major technical problems. 
R. B. Brown, of Milwaukee, in commenting on this 
particular point, brings out strikingly one of the most 
important reasons ivhy the science of gaj^ manufacture 
has been thus neglected. 

The po.s.siblc savings in the cost of gas maniif net lire 
may usually be cnuniei’ated in fractions of cents per 
thousand. The possible savings in the fixed eharge.s 
on investment through more intensive .sales policies 
and the increase in the units of gas sold per capita 
and per dollar of investment have been so tremen 
dously greater that the most progressive and most 
successful operators have been those that have devoteci 
a great deal of their attention toward increasing the 
volume of sales. It is a far cry from the first days 
when 3,000 ft. per capita was considered a good year’s 
business and when 150 to 170 maximum day • was a 
reasonable load factor, to present-day conditions where 
10,000 ft. per capita is only a stepping stone to greater 
things, and 280 to 300 maximum days is considenMi a 
fair load factor. 

The corresponding reductions in the cost of capital 
charges—interest and depreciation and taxes—per unit, 
of gas sold have been tremendous and we are not 
through with that phase of the situation yet, though 
of cour.se the present low purchasing power of the dol¬ 
lar and the present high costs of interest and of taxes 
have blinded many people to the fact that the greatest 
possible reduction in cast of operation still remain on 
that side of the job. Personally 1 am not at all blind 
to the possibilities in improvement of ga^ production 
processes, but financially these are not so attractive 
today as arc many possibilities in other phases of the 
operation. 

A whole article might be written on the subject of 
whether the gas-producing part of the city gas biisinoss 
should not be removed from the public utility field and 
be given free rein as a manufacturing busino.s.s. How¬ 
ever, that for the present would be altogether too great 
a diversion from our major theme. 

Variety in Processes Important 

Kach type of bituminous coal has its own important 
cbaracteri.stics with re.spect to coking. This fact is well 
known and is admitted by the gas man when he is 
pressed for comment on this particular point. However, 
the significance of the point has been concealed by the 
gas and coking intere.sls in .saying that certain ccials 
arc good coking coals, others arc poor coking <'oals and 
some are non-coking coals. As a result, in the war 
period, when the promoters of a certain coking process 
came to Washington and set forth the claim that their 
proces.s could “coke any coal” they stirred official 
Washington tremendously. In fact they created so 
great a stir, despite the fact their proces.s had rio 
fundamental novelty to offer, that the President himself 
was led to take personal cognizance and order an 
investigation of the processes described. 

The recognition of limitations of coking of each typo 
of fuel is not enough. We should take the other point 
of view and study and emphasize the advantages or 
possibilities of each particular supply. A high-nitrogen 
coal is to be avoided on the score that the nitrogen con¬ 
tent of the gas is likely to be high and, therefore, the 
gas is lean and may not meet certain standards of 
quality which have been fixed. However, if we stop to 
consider the possibilities of such fuel for the greater 
production of ammonia when rightly coked we see that 
this characteristic may become a blessing and not a 
curse of the fuel. Similarly, if we are seeking .solely a 
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hard, dense coke :ind wish a high coke yield we would 
not choose a typical high-volatile Pittsburgh coal to use 
alone. On the other hand, when we consider the pos¬ 
sibilities of this high-volatile fuel in the greater produc¬ 
tion of gas, the much higher yield of light oils and tar, 
the increased possibilities in other directions thus may 
far outweigh the limitations and characteristics of the 
coke. In other words, we emphasize the possibilities 
and not the handicaps of our raw material. 

Today practically all the gas made in this country 
from solid fuel is produced in the “D” retort, the Lowe- 
type water-gas machine, or the chamber coke oven of 


Koppers or Solvay type. Why we are so limited in 
processes is an economic question of importance. There 
is no doubt that these particular processes have funda¬ 
mental advantages of great impoitance. If it were not 
80 they could not possibly have endured so long and 
have been applied so extensively. However, the future 
must give us better opportunity than this. Low- 
temperature carbonization in metal retorts, the use of 
vacuum retorts, continuous operation, vertical retorts, 
steaming of coke in retorts, fractional condensation of 
liquid products* of distillation and numerous other such 
possibilities are receiving some of the attention which 
they deserve. Out of all these we will doubtless develop 
a much greater variety of processes permitting the 
application of many fuels not now well suited to gas 
manufacture, because the thermal history to which these 
processes limit us is not suited to the characteristic of 
the coal. 

Knowledge of Fundamentals Required 

The thermal history of the gas is important. The 
gas man says that the richest gas comes out of the coal 
first and that the lean gas remains in the coke until the 
end of the period of coking. This is another case of 
misleading use of terms which has probably been 
responsible for much of the misdirected effort in the 
coking of coals. In destructive distillation, as in any 
simple distillation process at lower boiling points, 
lighter fractions come off first and the heavier fractions 
remain behind until the later stages of the process. 
However, in destructive distillation of solid materials 
the quantity of the lighter materials which comes off 
in the early stages is so great that these materials flow 
rapidly out of the heated zone and many of the primary 
products of gasification leave the retort without being 
subjected to thermal disintegration. As the coking 
progresses the temperature increases, the quantity of 
material driven off per unit of time decreases and. 
therefore, the time and temperature of exposure of the 
initial products of the distillation are greater. We thus 
have at the later stages of heating the products of sec¬ 
ondary decomposition of the primary products of 
distillation. 

No one knows exactly what is the thermal history of 
the gases in most of the coking processes. We have still 
less ^ea as to what are the temperature ranges of for¬ 
mation and decomposition of each of the gas and vapor 
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constituents. We know virtually nothing of the shield¬ 
ing effect of one gas upon another and are similarly 
ignorant as to the influence of time and solid surface 
action upon these thermal chemical reactions. 

Take the case of ammonia alone. We have perhaps 
the greatest fund of physicochemical information re¬ 
garding this constituent of crude gas that we have for 
any of the important products produced by coal dis¬ 
tillation. However, except 
for limited conditions, we 
know very little as to the in¬ 
fluence of factors upon the 
yield of ammonia. We know 
vaguely that the presence of 
a certain amount of water 
vapor is important in order 
to protect the ammonia or to 
facilitate its formation. (No 
one knows just which it is.) 

However, we are not quite 
sure to what extent the higher 
moisture content of the coal 
charged is justified, because 
this would require rather ac¬ 
curate information to balance 
against the increased ammo¬ 
nia yield the simultaneous in¬ 
crease of fuel requirement for 
heating the retort or the oven. 

The products of low-tem¬ 
perature distillation give 
great promise. But who 
knows what low-temperature 
tar oils are worth? No one 
apparently. As an important 
element in our future liquid 
fuel supply we cannot afford 
to ignore these liquid prod¬ 
ucts of coal distillation. 

If we can achieve anything 
like the estimated yields of 
these products, say 40 or 50 gal. of liquid per ton of coal 
treated, the carbonization of large quantities of coal 
may be justified in order to secure these liquid fuel 
resources alone. However, until we know much more 
of the fundamental characteristics of the liquid con¬ 
stituents of crude gas as coming from coal we can 
neither have direct manufacturing processes for their 
production nor appreciate the utilization possibilities. 

In the future it appears likely that the chemist will 
come to the mechanical engineer and say somewhat as 
follows: “Here is the coal we intend to u.se. We wish 
to subject it to a certain thermal treatment. We will 
specify for you the condition of the coal and quantities 
of the various products which must be handled. We 
will give you the limitations of temperature, both maxi¬ 
mum and minimum, at each stage of the handling of 
the raw coal, the crude gas and the various products 
eliminated from the gas. Mr. Mechanical Engineer, 
you will design and build us a machine to carry through 
the process within these limitations.” Then, and not 
until then, can the mechanical engineer intelligently 
and effectively design gas-making equipment. 

Of course when that time comes doubtless the engi¬ 
neers and the financial interests will insist upon some 
measure of uniformity in the processes which the chem¬ 
ist will ask for. This will be only proper, for it will 


be no more reasonable to build a plant for a single 
coal than to build a house to suit all the peculiar ideas 
of one individual. If we build our gas plant for a 
single coal we place too severe a limitation of raw 
material which it must have. Nevertheless, recognizing 
this necessity for certain process uniformity, we will 
find a much greater variety in thermal history possible 
for the treatment of our fuels. • 


The technology of electric power transfer over dis¬ 
tances of 200, 800 and more miles is producing a great 
stir thc.se days. We arc talking about superpower .sys¬ 
tems, with the dispatching of current from one gen¬ 
erating .system to another system normally supplied by 
others, thus achieving wonderful advances in generating 
etiiciency and power supply. At the same time natural 
gas transmi.ssion technology has been advancing. Today 
we have interconnected natural gas-transmission lines 
covering parts of eight states, (ias actually moves reg¬ 
ularly from West Virginia to supply the city of Cleve¬ 
land, and yet little attention has been given to these 
achievements. They are equally worth talking about. 

Today there exists in we.stern Pennsylvania, West 
Virginia and adjoining territory a supply of ))illions of 
tons of coal. It is a problem how to move the energy 
which this coal affords us to the .seaboard, and 
into large industrial centers. There arc three means to 
be u.sed. We may move the .solid fuel itself; thi.s, of 
course, will be for many years to come the backbone of 
the transmission of energy from natural rcsouiTe to the 
appliance of the user. However, we must take into 
account the po.ssibility of generating gas by coking the 
coal, by gasification of the coke or by other yet undis¬ 
covered processes and the transfer of this gas to the 
industrial and municipal centers. The technology of 



A MOIJRKN VKUTH:A1. UKTOKT IM.ANT 

This Instnllatjon shows diafirrammutlrnlly a typiml bnich of six or nlm* rotorts with WMstf-hoat 
bollor, fuc‘1 handling, ash handling and prodiiror kss iioatlnt; acrcssruirs as bull! by llx* IMi.I. 
Contracting Co. It is one of several modern .types, iisliig Interiiiltteiit vertlt'ul reloi ts. 




ri t’um :r 


CHKMICAL AND METAU/UBGICAL ENGINEKUNG 


Vol. 23, No. 13 


)i26 


IMS. 





Msric en m n i on 



imtnniAL oomjwwi )i 





i jj « Ti*ATi.\r, <;as demands i«y months and 

INDUSTRIES 

I-iuuii.'- I'or iliitni'stic consiiriiptioii, roiisiiinptiuii, 

wiiiK-. iifii Mini works. ilrin'-nK nnd imiiipinK:. pottory works. 

!ni T.illiirytioal fstaiilishiiii'iils ami natural-uas Kasollim plants. 

Til'' monthly tlm'tiiatlon in iliMnaiiil of v:irioiis indiistiios 

!h‘!-i- .“lu'Wii ' (»iif of thi* sfi-ioii.s ili(11rulti<‘s oiirountiTiMl by tbr 
j.i.', hii-»iiif.s> With sinh Mm tuatlnK doiimtuls, oosls :ii*o, of course, 

i oi M-.viiondititzlx liu;:h. 

Thrs* data wn•• p -d l»> E. O. SIcvrrs of tlio U. S. Oeo- 

<1 Sui \ I V. 


this business is still young, but it is a thrifty, sturdy 
youngster. 

We can move the coal as above mentioned, but in 
doing this one pound out of each four is consumed on 
the way for locomotive fuel simply to haul the remain¬ 
ing three. Judged on the basis of thermal efficiency, 
this, together with the low yield of heat in the ordinary 
coal-burning equipment, does not give us any very 
encouraging result to consider. Suppose instead of 
this we convert the maximum feasible amount of our 
fuel into gas and transfer the gas, say, 150 miles. This 
transfer, according to present none too good natural 
gas technology, requires only about 5 per cent of the 
energy for the movement of the remaining 95 per cent 
such distances as 100 to 150 miles. With careful study 
of the transmission problems, taking advantage of the 
latest developments in our knowledge of the physics 
of the flow of gas and of compression and with the 
mechanical engineering achievements surely to be ex¬ 
pected in the coming decade, it is not too much to expect 
that the problem of energy transfer from resource to 
municipal supply will be accomplished by means of gas 
with an efficiency as great as if not greater than by 
any other medium. We have similar problems in the 
electrical business, where the flnest of engineering 
talent is studying just how the balancing of loads, 
adjustment of load factor and power factor, and power 
line design will give us the greatest energy efficiency 
possible. The gas man may well take heed of this sort 
of investigation and development. With the funda¬ 
mental advantage that gas can be generated with much 
higher thermal efficiencies than electric current can be 
generated by the use of any known processes of today, 
the gas engineer has much to encourge him. 

Of course it would be foolhardy to assume that gas 
is destined to displace electricity. There is no need for 
such thought. The proper attitude is that gas and elec¬ 
tricity are naturally supplementary, the one of the 
other. You might even call them “the gold-dust twins” 
of municipal energy and fuel supply. We need mu¬ 
nicipal fuel surveys in every large community or dis¬ 
trict. The total heating and power demands should be 
analyzed and the most effective means determined for 
meeting these needs. Gas, electricity and solid fuel will 
all have their share, of course, and it is important that 
they should work together to this end. For example, 
it is recognized as foolish in the present day for the gas 
industry to waste much time in the house- or indus¬ 
trial-lighting field. First of all, in this business we 
must have convenience, and there is no immediate pro.s- 
pect that gas can afford anything like the convenience 
of electricity in this particular work. Why, therefore, 
waste effort in trying to substitute gas for a more 
effective, more directly applicable medium? It is ad¬ 
mitted to be far better to expend the effort which might 
thus be wasted on gas in persuading the householder or 
industrial plant manager to spend the money for any 
gas-burning equipment in lines where gas is an ideal 
fuel. For example, the cost of piping a house for gas 
light can much better be directed to the purchase of gas 
water-heating equipment or other modern effective 
devices that can be defended against all comers on the 
scoi e cf both efficiency and convenience. 

Gas Utilization an Important Step 

It is estimated that not more than 35 per cent of the 
natural gas delivered in the household is used effec¬ 
tively. In other words, nearly three times as much 
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.service could be obtained from existing gaseous fuel 
supply in natural-gas territory were proper modern 
utilization methods pursued. From recent work done in 
.'several disinterested laboratories, it appears that this 
estimate and conclusion is amply justified. The reason 
for fhis rather appalling situation is not far to seek. 

Until quite recently there has been no effort made in 
the scientific design of natural gas-burning equipment. 
A typical industrial-gas burner was a piece of pipe with 
a pipe cap on one end, a few holes drilled irregularly 
along its length and a smaller pipe projecting through 
the other end to supply the gas, perhaps with some 
means for controlling the air which entered between 
the smaller and larger pipes, very often no means at all 
being used for air control. Such device is a gas burner; 
it is more than this. It is a wonderful gas waster. 
.Manufactured gas appliance manufacturers have not 
built (|uito as blindly as this, but some have almost done 
so. Ifowever, all are beginning to recognize that an ap- 
])liaMLe really does not burn gas. It burns a gas-air mix¬ 
ture. This at once impresses them with the fact that 
the appliance is a machine to make a mixture which it 
thou subsequently delivers at the point where it is 
to be burned. 

When appliance design reached this .stage of interest 
ill the production of air-gas mixtures, it was found 
that there was no information whatsoever as to the 
principles of air-mixer design. A few appliance makers 
ha\(? apparently studied the problem a little and have 
varied their appliance enough to give great improve¬ 
ment, but only recently have the fundamentals been 
l onsidered. Within the past two years the first com¬ 
prehensive, thorough work on this problem has been 
undertaken. 

This work took up burner design in three parts. 
First, how to introduce the gas into the burner, main¬ 
taining in the gas stream the maximum of the kinetic 
energy possible; second, how to use this kinetic energy 
in building up a mixture, and third, under what condi¬ 
tions this mixture should be delivered to be mo.si 
eiTectively burned and the energy of the flame utilized. 

'rhi.s work is only a beginning, however. It illustrates 
the necessity for study of vi.scosity, stream-line flow aiul 
momentum relations in burner design. The throat 
design must take into account both theoretical factors 
and practical matters of convenience in operation, 
ability of the operator to keep the appliance clean, etc. 
Already as a result of this work the appliance manufac- 
tuier can produce and handle almo.st “ideal” air-gas 
mixtures with low pressure gas. Formerly these pos¬ 
sibilities were considered impossible without the use of 
air or gas under high pressure. By means such as this 
it will be possible to double or treble the efficiency of 
gas burning under many conditions, and as a result gas 
will be made available in many fields where before its 
relative higher cost per heat unit made it unavailable. 
Then, too, by simply better burner design, moving the 
burner closer to the kettle and teaching the householder 
a few simple principles, we shall find that manufac¬ 
tured gas at its much higher cost can replace natural 
gas, as these supplies decrease and finally disappear, 
without any increase in cost per month for .service 
rendered above the expense to the householder for 
natural gas used as now so carelessly and inefficiently. 

Gas an Industrial Fuel 

Problems of industrial gas application are not limited 
alone to matters of appliance design. Here we have 


much the same situation as was described in the coking 
of coal. We need first to study the fundamentals of 
the industrial process. We must find out the thermal 
history to which we wish to subject our materials and 
then it will be possible quite easily to apply the gas for 
the production of the temperature-time relations which 
are desired. Metal melting, metal heat treatment, 
enameling, baking, boiling or heating the tea kettle all 
have their problems to be solved. When it is known 
just how these operations should proceed for perfect 
satisfaction, the means for accomplishment will quickly 
follow both ill appliance design and in effective gas mer¬ 
chandising. Not only .shall we find increased thermal 
elficioncy resulting but it is not too much to expect that 
actual dccrea.ses in fuel cost will come despite the con¬ 
tinued rise in the price of fuel raw material, and not 
only will these fuel advantages occur hut there 
will also he built up opportunities for better quality of 
product, more uniform plant operation, more satisfac¬ 
tory conditions for work of the furnace and appliance 
operators, cleanliness of surroundings and numerous 
other advantages that always follow replacemeiil of 
solid fuel by gas. 

Present Limitations 

ll would be foolish to close a discussion like this with¬ 
out pointing out one limitation which is ju.st as .serious 
as that of our present limitation of scientific knowledge. 
In this the matter of construction cost and the high co.st 
of money arc referred to. At the present time, even if 
we wished, it. would be foolish to undertake to replace 
solid fuel by gas for extensive house heating or for other 
operations whore the seasonal load curve is bad. Today 
it costs $2, $2.50 or $3 to build a plant where pre- 
vioii.sly $l sufficed. The public utilities that used to get 
money for such constructiem at 5 or (5 per cent because 
of the stable nature of their business now are fortunate 
if they can .secure the money for 7 or 8 per cent. As a 
result, we have today capital charges, interest, amortiza¬ 
tion, taxes, all on a basis of about three times as much 
per unit of gas output. This, of course, places severe 
limitation upon the expansion of the gas manufacturing 
industry today, for it makes the capital charge element 
of gas co.st almost as much as the total delivered price 
was formerly; and the operating expenses, too, are 
higher today than ever before. 

On the. other hand, solid and licpiid fuel costs have 
advanced similarly. It is an old .story to iliscuss our 
“Ihirty-ccnt” or “forty-cent” dollar in any market. II 
is not to be expected, therefore, that this fin.iiicial 
limitation will permanently prevent improvement <if the 
opportunity in the gas business. It is high time, there¬ 
fore, to undertake all of that essential investigationMn 
development work on fundamentals which will permit 
construction along right lines as soon as construction 
of any sort begins. 

It should be recognized, too, that today the gas plants 
of the country are called upon to supply all or more 
than they can produce at seasons of maximum demand. 
Uonstruction for the future, therefore, will he largely 
to supplement present capacities. We should not expect 
it for some years to come to be primarily a replacement 
of existing proce.sses. 

It is none too soon, however, to think of the new 
developments as being those which will he the backbone 
of the industry a decade or two from now. The great 
importance of their proper direction is thus at once 
evident. 
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Extraction Pof Calcium Oxide From 
Calcined Magnesite 

L H. DUSCHAK, chemical engineer. Bureau of Mines, 
, has recently made a laboratory study of the extrac¬ 
tion of the *free CaO with water free from CO, from 
calcined magnesite. From the solubilitie.s of Ca(OH), 
and Mg (OH)*, Seidell, ‘‘Solubility of Inorganic and 
Organic Compounds” (2nd Edition, 1919), it is esti¬ 
mated that at ordinary temperatures calcium hydroxide 
is fifteen to twenty times as soluble as magnesium 
hydroxide. Tt should, therefore, be possible to obtain 
a separation good enough for the purpose indicated by 
extraction with water. 

SOI.rniMTY nKCa(C)lI )2 
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As .some preliminary experiments indicated that the 
availability of the lime varied with the temperature of 
calcination, the majority of the extraction tests were 
made on material obtained by calcining portions of mag¬ 
nesite in a porcelain crucible at a fixed temperature for 
a definite time. The procedure commonly u.sed for 
extracting the lime was to transfer the calcined material 
to a 200 c.c. graduated flask and add distilled water 
which had been fre.shly boiled to free it from CO. 
The flask was allowed to stand with occasional a.git'^tion 
for a fixed time, usually over night. The li(iuid was 
filtered if lucessary, and a suitable volume, usually 100 
C.C., was titrated with .standard hydrochloric acid using 
phenolphlhalein as indicator. 

With the exception of a few experiments which will 
bo noted below, tho results in the accompanying table 
were obtained.by the method just outlined. 

A portion of the solution from tost 14 was analy/iCd 
gravimetrically for ("aO and gave a result correspond¬ 
ing to 4.»'3 per cent CaO. This shows that the alkalinity 
found by titration is duo almost entirely to the Ca(OH), 
in .solution. This was confirmed by an experiment in 
which g. of pure MgCO and 0.150 g. Caf^O. were 
Tvixed and calcined for one hour at 950 deg. G. The 
product was then leached wdth 800 c.c. w^ater. Grav¬ 
imetric analysis and titration on a 100-c.c. portion of 
Ihis solution yielded the following results: 

(iriiiiiN ('iriiiliM 

Mfi(() liv KPav 0 0008 C'aO liy Krav 0 0280 

(iiol.xiitr . 0 0307 ('■aObvrftIo 0 0280 

In test 8 the calcined material was agitated with 
water for 3 hr. with CO_ free air, and in teat 15 there 
was similar agitation for 2 hr. It is evident that agi¬ 
tation in this way for 2 or 8 hr. is the equivalent nf 
considerably longer leaching without agitation. 

It will be noted that with the dead-burned magnesia 
and the magnesia bricks only a small portion of the CaO 
was found to be available, due, no doubt, to the high 
temperature of calcination. This influence on the tem¬ 
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ANALYSES OF MACJNESITE SAMPLE I SIOD FOR ABOVE TESTS 
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perature of calcination is also indicated in some of the 
tests at 1,000 and 1,050 deg. C. In order to determine 
whether the effect of calcination at high temperature 
was simply to decrease the rate of solution of the lime, 
a duplicate of test 13 was run, in which the calcined 
material was rolled with water for 5 hr. in a glass 
bottle containing glass marbles. The result was 1.76 
per cfnt CaO, only 0.02 per cent greater than with the 
ordinary method of leaching. Grinding in this way was 
tried with several other samples, including some of 
the dead-burned material, without increasing the amount 
of soluble lime. This would indicate that calcination at 
high temperature causes the GaO to enter into some 
compound which is not decomposible by water. 


Research and the Production of Leather Belting 

Tribute is paid to the service the chemist has per¬ 
formed in the manufacture of leather belting, in a 
recent issue of the G. W. W. Bulletin, the house organ 
published by Gaston, Williams & Wigmore, Inc. Speak¬ 
ing of the Graton & Knight Manufacturing Co., of 
Worcester, Mass., the Bulletin says: 

“A large and completely equipped chemical laboratory 
was established by this company a number of years ago 
and has consistently availed itself of every scientific 
discovery tending to increase quality. A staff of chem¬ 
ists under a chemical authority on tanning is constantly 
at work. All raw material is tested and in addition 
much work of an experimental nature is done in 
tannage, currying and other processes.” 
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The Post-War Status of the Ceramic Industries* 


An Outline of the Need for Reducingr the Fuel Consumption and for the Introduction of Lhbor-Savins: 
Devices, With a Short Review of the Economic Status in the Manu¬ 
facture of the Various Clay Products * 

. By a. V. BLEININGER 


T he general perplexed condition of American 
industry extends of course to the silicate indus¬ 
tries, dealing with the manufacture of the various 
clay products, glass and enamel metal ware. The rail¬ 
road situation, the lack and high cost of fuel and the 
acute labor conditions are responsible for the moat 
diflicult situation which has ever confronted these indus¬ 
tries. The two primary aims of the manufacturers 
must of necessity be to reduce the fuel consumption and 
to strive for the introduction of labor-saving devices. 
The first part of this program is being attacked through 
the use of the continuous and especially the tunnel-car 
kiln. Rapid progress is being made along these lines 
and a considerable number of such kilns are being 
built. The adaption of the tunnel kiln to the manu¬ 
facture of heavy structural products in large tonnages 
has not yet been completed and the problems of the 
successful water-smoking and oxidation of such prod¬ 
ucts still awaits complete solution. 

The introduction of the tunnel kiln is undoubtedly 
one of the most important advances ever made by the 
industry and means not only a saving in fuel of not 
less than 50 per cent but a reduction in the labor cost 
as well. It is interesting to note that the metallurgical 
and allied industries are awakening to the advantages 
of this type of furnace and are adopting it for calcining 
and annealing operations. 

There arc two types of tunnel kilns to be considered 
—one in which the gases come in direct contact with 
the charge and the other in which the heat is trans¬ 
mitted through the walls of combustion chambers. The 
former type requires the use of saggers for the burning 
of glazed ware, but in the latter the articles may be act 
unprotected. These kilns have also been built of the 
twin type consisting of two adjoining tunnels through 
which the cars pass in opposite directions. Progress 
is being made with reference to the use of producer 
furnaces attached to the kilns and the employment of 
mechanical stokers. A considerable number of tunnel 
kilns are now in operation and maintain temperatures 
as high as 1,450 deg. C. 

Labor-saving devices, especially with reference to the 
more economic handling of raw materials, mechanical 
driers, automatic molding machines, etc., are being 
introduced rapidly in the different industries. 

Building and Paving Brick 

The high cost and scarcity of labor, the diflicult 
freight situation and the extraordinary increase in the 
price of coal have had a strong depressive influence 
especially on the plants compelled to ship their product. 
The prices of the product have gone up to unprece¬ 
dented levels through the enormous increase in the cost 

* Published by permission of the Director, Bureau of Standards. 


of manufacture. The difficulty of securing labor has 
been a very important factor, since the hard manual 
labor of the brick yards docs not attract the beat work¬ 
men. Altogether the building and paving brick indus¬ 
tries are laboring under serious dilHculties. This ap¬ 
plies still more strongly to the paving brick industry, 
dependent as it is upon road improvements and new 
projects for which municipalities find it diflicult to 
obtain the money. The demand for brick products is 
fundamentally strong and is bound to be groat for at 
least the next five or ten years. 

Building Tilk and Skwkr Pii»k 

The demand for hollow building tile is increasing 
very rapidly with the enlarged use of stucco construc¬ 
tion and the plants have ample orders. They, like the 
other structural clay products industries, are seriously 
handicapped by the prevailing conditions. 

The sewer pipe industry, like the manufacture of pav¬ 
ing brick, is hampered by the ditliculties in the way of 
carrying out municipal improvements. 

Terra Cotta 

This industry after its dormant existence during the 
war has revived considerably and is certain to regaiti 
its pre-war status as soon as the conditions permit it. 
The manufacturers are making rapid progress in the 
development of superior bodies and techniques. In one 
establishment the tunnel car kiln is being used, a step 
which is being watched with considerable interest. 

In the Middle West States the question as to the 
feasibility of washing the terra cotta clays is being 
discussed and may lead to the erection of central pre¬ 
paring plants. 

Fix)Or and Wai.l Tiles—Poitery 

Manufacturers of floor ami wall tiles have been con¬ 
siderably hampered by the general obstructions to indus¬ 
trial activity and the labor situation, so that it has 
been difficult to maintain even approximately normal 
conditions. 

The pottery industries have suffered particularly with 
reference to their supply of raw materials, especially 
feldspar. This condition has become very serious, and 
for this reason increasingly large quantities of soda 
feldspar are being introduced in the body. In addition 
to these difficulties the que.stion of the fuel supply has 
become very critical, especially in the districts where 
natural gas is no longer available. Unheard-of prices 
are being paid for coal in the eastern pottery districts. 

A report issued some time ago jointly by the U. S. 
Potters’ Association and the Bureau of Standards brings 
out the fact that the domestic kaolins are suitable for 
the manufacture of white ware pottery, but that at the 
present time the supply of primary kaolin is not sufficient 
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to meet the needs of the industry. The use of imported 
English china clay therefore cannot be dispensed with 
until additional sources are developed in this country. 

The demand for high-grade domestic porcelain table¬ 
ware is constantly increasing and is being met by the 
enlargement Of a number of potteries and the erection 
of new plants. 

The tunnel Kiln is rapidly establishing itself as a 
permanent feature of potteries, a situation very much 
to he desired. 

Elkctuical Porcelain 

'rhe newer developments tend toward the more ex¬ 
tensive introduction of the casting process in the mak¬ 
ing of high tension porcelain and the employment of 
somewhat higher burning temperatures. 

More critical tests are being employed in the exami¬ 
nation of the porcelain structure, such as by the pene¬ 
tration of alcoholic eosine solution under pressure, and 
the (luality of the material is being raised generally. 
Extensive researches are being conducted by a number 
of concerns which strive for improvement in the product. 

In the manufacture of spark plugs the quality has 
been pushed to a high degree of perfection and there 
is no doubt that these motor accessories are decidedly 
superior to the European product. High temperatures, 
about 1,450 deg. C., are employed in the firing, and 
tunnel kilns have been successfully adapted to this 
purpose. 

Chemical Stone Ware 

This industry has been established on a firm basis 
and has made the United States independent of Euro¬ 
pean products. Roth as to quality of the material and 
the technique of producing intricate shapes the stand¬ 
ards are very high. 

The Glass Industries 

The demand for glass products of all kinds is very 
great and is not being adequately supplied, due to con¬ 
ditions beyond the control of the indu.stry. The de¬ 
ficiency in fuel supply has been a serious drawback to 
production. The elimination of natural gas has made 
it necessary to etjuip many plants with exceedingly 
large and expensive producer gas plants and to adapt 
the tank practice to this fuel. 

The activity in developing new mechanical processes 
has been particularly marked, especially in the manu¬ 
facture of window glass and hollow ware. The methods 
of drawing straight sheets from the molten glass, the 
automatic feeders and pres.ses, and tube drawing ma¬ 
chines have all contributed toward lowering the exces- 
siye labor cost connected with the old practices. In¬ 
cidentally it might be said that the wages of the glass 
operatives have gone up to high figures, so that it is not 
unusual to find gathering boys receiving earnings at the 
rate of $2,000 per year. Improvements have also been 
made in the preheating of the pots and the installation 
of the tunnel kiln for this purpose. 

Enameled Metals 

The manufacture of enameled cast-iron and steel 
products has been handicapped by difficulties in securing 
raw materials, especially feldspar and cr^'olite. Enamel¬ 
ing processes are being applied to an ever-increasing 
number of articles, and as a result the industry is 
expanding rapidly. From the research point the re¬ 
sults of the work done by the Bureau of Standards on 


the subject of “fish scaling,*’ a common defect, are of 
importance and it can be safely predicted that this 
source of loss can soon be eliminated. 

Refractories 

As compared with war-time activities the demand for 
these products is small in volume, though the plant.s are 
continuing operations as regularly as is possible under 
the prevailing conditions. The demand for special re¬ 
fractories of high quality is very good and there are 
strong indications that considerations of quality will 
in the future govern sales to a much greater extent than 
they did in the pa.st. It is being realized more and more 
that the first cost of refractory materials is secondary 
to quality. The work of such organizations as the 
American Society for Testing Materials in advocating 
specifications for refractories is bringing returns and 
users are coming to realize the importance of having 
definite requirements. 

Basic refractories are still being made from Ameri¬ 
can magnesite and the prospects are fair that the 
Washington deposits will remain a permanent source. 

Work in connection with the further development 
of improved materials for electric furnaces is in prog¬ 
ress. The use of silicon carbide as a refractor>' has 
made rapid strides. 

In the manufacture of graphite crucibles it has been 
shown by the Bureau of Mines that American clays of 
the ball clay type are as well suited for the purpose as 
those formerly Imported from Germany and in some 
respects are superior. 

The refractories used in the glass industry are still 
being made to a large extent from domestic raw mate¬ 
rials, though some shipments of Gross Almerode clay 
have been received. Considerable progress has been 
made in connection with the improvement of tank block 
compositions and firing treatments which should yiel4 
longer tank life. 

Research Work 

It is gratifying to note the realization on the part of 
the manufacturers that industrial research has a real 
money value and the demand on the part of the indus¬ 
tries for young men trained in ceramic engineering has 
been greater than the supply. Many concerns have 
ostablisyied works laboratories when formerly they could 
not be interested in activities of this kind. In several 
instances a8.sociations of manufacturers have e.stab- 
lished either a joint laboratory or are supporting re¬ 
search fellowships.’ 

Associations 

A very important factor in developing the new spirit 
of co-operation has been the associations of manu¬ 
facturers, such as the National Terra Cotta Society, the 
National Paving Brick Association, the Hollow Tile 
Association, the Common Brick Manufacturers’ Asso¬ 
ciation, the U. S. Potters’ Association and others. 

From the standpoint of technical development the 
American Ceramic Society has undoubtedly been the 
most important factor. The creation of divisions rep¬ 
resenting the several branches of industry has been a 
notable step in bringing about closer co-operation be¬ 
tween the manufacturer and the technical man and the 
scheme is already yielding good returns. The society 
has been fortunate in the wide vision of its officers, who 
have seen the opportunities for greater service and have 
grasped them. 
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^Products From Dry Distillation of 
Matita Asphaltum* 

By C. Nicolescu-Otin 

B itumen is a very complex substance, and to be 
able to examine the properties of its constituent 
parts, it must be subjected to a distillation process. 
Materials are thereby obtained which do not exist as 
such in the oriifinal, but are split oft during the 
course of the destructive distillation and which permit 
us to see the nature of the complexity of the bitumen. 

The distillation took place in retorts, made of earthen¬ 
ware and iron, and the temperature was measured with 
a Le Chatelier pyrometer. Various gaseous, liquid 
and solid products were obtained. At the beginning 
of the distillation, the evolution of much water vapor 
was remarked, which comes from the water that is 
mechanically combined. Then, when the temperature 
increased to 400 to 460 deg. C.. large quantities of a 
bluish-gray gas were produced. This gas contained 
considerable II.S. 

As the temperature increased, the gas gradually lost 
its color, and around 730 deg. C. its content in 1I,.S 
and water vapor had changed, due to the molecular 
decomposition that had taken place. 

The gas contains about 1,500 1. of H,S in 180 cu.m. 
—the quantity obtained from one ton of the bitumen— 
and possesses the following composition: 12.1 per cent 
CO„ 2.6 per cent 1.9 per cent O, 13.1 per cent 

CO, 29.8 per cent H, 34.7 per cent CH. and 6.4 per 
cent N. 

The asphaltum contains 0.88 per cent N, of which 
24 per cent is recovered in the ammoniacal liquors as 
NHa. This means that for every ton of bitumen there 
is obtained 2.6 kg. of NH,, or 10 kg. of sulphate of 
ammonia. This quantity is almost equal to the yield 
procured from coal. 

The solid residue, left in the retort after distilla¬ 
tion, consists of the mineral part of the asphaltum, 
mixed with 5.6 per cent very fine carbon. The most 
valuable product of the distillation is the tar, which 
represents about 46.6 per cent of the weight of the 
bitumen. The tar is olive colored and holds in sus¬ 
pension very finely divided carbon. It has been noticed 
that the iron of the retort facilitates the decomposi¬ 
tion of the tarry vapors, producing thereby a lesser 
quantity of tar—47 per cent—^with more carbon in 
suspension—1.7 per cent—in comparison with the yield 
obtained in an earthenware retort, 56 per cent tar and 
0.6 per cent carbon in suspension. The tar has a 
specific gravity below unity, varying between 0.908 
and 0.930 at 18 deg. C., indicating that it must contain 
a large quantity of hydrocarbon oils and paraffines. 

Fractional Distillation of the Tar 

The fractional distillation of the tar, first up to 310 
deg. C. under normal pressure and then between 200-275 
and 275-310 deg. C. under a vacuum, yielded fractions, 
with the corresponding specific gravities, are given in 
Table I. 

Furthermore, these fractions were analyzed to find 
their ultimate composition and the iodine, saponifica¬ 
tion and total acidity numbers were determine. The 
results are given in Table II. 

* Abstracted and translated from Bulletin do la Section Sclen- 
tinquo dc rAcad^*mlc Ronmalnc, vol. 5, pp. 129-38. 
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The oxygen was determined by difference. 

These results indicated that the elements entering 
into the composition of the bitumen, namely, C, H. S, 
N and O, are found in all the fractions; that the 
.saponification and acid numbers are relatively small, 
but that the iodine numbers are large, indicating a 
consi<lerable proportion of non-saturated cyclic and 
aliphatic hydrocarbons; that the quantity of the.se com¬ 
pounds present diminishes as the ebullition point 
increases. 

To determine the quantity of non-saturated cyclic 
hydrocarbons in relation to the n()n-.saturated aliphatic 
hydrocarbons contained in the fractions, the Nastjukoff 
reaction was used, whereby the formolite number was 
found by means of formaldehyde. The formolites them¬ 
selves were also analyzed and the combined results are 
given in Table III. As in Table II the () percentages 
are found by difference: 
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From the above, it is seen that the formolite num¬ 
bers are relatively small and that the formolites con¬ 
tain the five elements 0, 11, S, N and O, which are 
found in the sulphonated derivatives of the original 
products, which substances contained S and N and 
probably O as well in their molecules. 

In order to substantiate our conclusion that the 
formolite reaction eliminates all the compounds cf)!!- 
taining N, S and O from the fractions, the liquid 
residues were analyzed and were found to contain 'f' 
and H only. The re.sults are given in Table IV. 
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The exact ratios between the cyclic and non-cyclit* 
unsaturated hydrocarbons present in the original frac¬ 
tion can be determined by means of the iodine numbers 
of these very residues, by taking the difference between 
these numbers and the iodine numbers of the frac¬ 
tions. They are given in Table V. 
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As may be seen from the above, the unsaturated 
cyclic hydrocarbons predominate in the fractions hav- 
ini^ the lower boiling points, while the unsaturated 
non-cyclic hydrocarbons are predominant in the higher 
boiling-point fractions. 

The Composition op Matita Asphalt 

The researches of Prof, ('haritskoff of Tiflis iChem. 
Zrit„ 1912, p. 1,402), who examined the fractionated 
products of asyihaltic tar and petroleum' from Grosny, 
led him to conclude that the petroleum was a decom¬ 
position product of the asphalt. The author undertook 
a series of researches to establish the relation between 
the origin of Matita asphalt and petroleums. The 
petroleum that was used had a specific gravity of 0.902 
at 20 deg. C. and contained 85.G0 per cent C., 13.64 
per cent H, 0..35 per cent N and 0.07 per cent S. On 
fractionation, the following products were obtained: 

Up to 150 deg. C., 35 per cent by volume was dis¬ 
tilled over, with a specific gravity of 0.721 at 20 deg. C. 

From 150 to 300 deg. (.\, 33 per cent by volume, 
specific gravity, 0.817 at 20 deg. C. 

Kesidue above 300 deg. (y., 32 per cent by volume, 
specific gravity, 0.948 at 20 deg. C. 

As can very well be seen, the petroleum fractions 
differ radically from the tar fractions, both in quan¬ 
tity and density. However, to compare them better, the 
saponification and iodine members have been determined 
for the oil fractions as well and are given in Table VI. 

TABI.E VI 

Saponilif'HHdfi lodiiip 

Fnu'tifiri!) NumbiT NuiiiImt 

I’n to iso'll’. 1.10 1.88 

150 300®(; 6.87 3.27 

Above 300°r 7.7b 12.86 


It is at once evident that the saponification and iodine 
members of the petroleum fractions—and hence of the 
oil itself—are much smaller than those of the corre¬ 
sponding tar fractions, indicating a very small propor^ 
tion of saponifiable comtk)unds and unsaturated cyclic 
and non-cyclic hydrocarbons. This constitutes the 
primary difference between the tar and the petroleum. 

The Nastjukoff reaction was employed, as in the 
cfi.se of the tar, to determine the cyclic : non-cyclic 
ratio and the analysis of the formolites gave the results 
shown in Table VII. 


I'rnctioDii 
('nido oil ... 
Lji to 150 '’(' . 
150 300 "C.. 


TABLE VII 

Formolite Compoadlion of tbr Forinoli*.f*M--<. % (> (by 
.N umber J 11 ' i S \S 


22 

li 

64.83 

II 

11 

4.55 

4 08 

15.43 

4 

60 

79 61 

10 

88 

1 48 

2 06 

5.97 

21 

38 

77.20 

9 

89 

1 97 

1.90 

9.04 


Here also it is seen that the formolite members are 
smaller than those of the corresponding tar fractions, 
but that, just as in the latter case, the formolites con¬ 
tain the five principal elements C, H, N, S and O found 
in the sulphonated derivatives of all the original prod¬ 
ucts which have S, N and 0 in their molecules. 


To corroborate our theory that formaldehyde refines 
the petroleum, an analysis was made of the liquid 
residue remaining after the treatment of crude oil with 
formaldehyde. The analysis showed the residue to con¬ 
tain only C and H (85.98 per cent G and 13.39 per 
cent H). 

The ratio between the unsaturated aromatic and 
aliphatic hydrocarbons was found by taking the iodine 
numbers of the crude petroleum and of the liquid 
residue from the formolite reaction. The results fol¬ 
low: 

Indinc Number 

< >ude iM'trolcu 6.02 

Liquitl n'Hiduc! 3.75 

DtlTcroiiff' 2.27 

Hence the proportion of unsaturated aliphatic hydro¬ 
carbons (3.75) is greater than that of the aromatic 
(2.27), which is contrary to that of the tar, where 
the aromatic type is predominant. In the case of the 
lower boiling-point fraction, this difference is even more 
pronounced. 

Conclusion From the Researches 

The conclusions that may be derived from these 
researches are as follows: 

1. The fractionated products of the tar are compara¬ 
tively much less in quantity at the lower temperatures 
than in the case of the petroleum. This indicates that 
the original hydrocarbons in the petroleum have been 
subjected to a strong polymerization, which was caused 
by the oxygen in the air and was a gradual process, 
particularly facilitated by the fact that the petroleum, 
distributed throughout the sandy argillaceous rock, 
offers a very large reaction surface. Compounds of 
heavy molecular structure are formed in this way, which 
results in the elevation of the boiling point. 

2. The same conclusion is reached from a considera¬ 
tion of the fact that the saponification numbers of the 
tar fractions are greater than those of the oil fractions. 
The oxygen in the air has polymerized the hydro¬ 
carbons, producing saponifiable compounds of various 
nitrogen bases, which characterize the bitumen. 

3. The presence of large quantities of aromatic 
hydrocarbons in the tar fractions substantiates the con¬ 
tention that the bitumen is a product of the petroleum, 
for it is well known that by means of oxygen, pressure, 
temperature and especially time, saturated aliphatic 
hydrocarbons are transformed into non-saturated 
aromatic hydrocarbons. Such a transformation can be 
made to take place in the laboratory on the petroleum 
residues. 

4. The tar products are characterized by relatively 
large proportions of S and N, which explains once 
more the molecular polymerization of the petroleum 
constituents. 

From this study of the experimental results, it can 
be stated with certainty that Matita asphaltuiP was 
formed during the geologic ages by the polymerization 
of the hydrocarbons contained in Matita petroleum, 
distributed throughout the sandy argillaceous and shell¬ 
bearing marine deposits. Accordingly, its primordial 
origin is identical with that of the petroleum. 

General Conclusions 

The following general conclusions may be drawn from 
this general study of Matita asphaltum: 

1. Matita asphaltum, found in quite large quantities 
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. .valued at 30 to 35 million francs—should constitute 

source of exploitation of the first rank, because of 
its superior qualities as an asphalt, its hi^h bitumen 
, ontent (29 per cent), as well as for the favorable trans¬ 
portation conditions. 

2. Matita asphaltum, when dry distilled, produces a 
I'ombustible Ras, which resembles that obtained from 
lignites in composition and yield (about 180 cu.m, per 
ton of bitumen). 

3. The dry distillation yields about^ 10 kg. of 
• NHJaSO, per ton of bitumen, 24 per cent of the N 
in the bitumen being recovered as NH,. The (NHJ,SO, 
yield is equal to that obtained from coal. 

4. The coke procured in the dry distillation may be 
ii<ed in the refining of petroleum in place of fiorida 
earth. In any case it can be used as a ballast. 


5. The tar has a specific gravity below unity and at 
least 120 kg. of it is obtained from every ton of 
asphaltic rock, or 450 kg. per ton of bitumen. This is 
an extraordinarily large quantity, and offers a fine 
source of profit, as it contains, especially in the lower 
boiling-point fractions, a high percentage of, aromatic 
compounds, as well as a large amount of paraffine and 
hydrocarbon oils in the higher boiling-poipt fractions 
(the 200-275-deg. fraction contains 30 per cent par¬ 
affine). There is hence presented the possibility of 
manufacturing several explosives and there is here a 
precious source of paraffine, petrolatum and mineral oils 
of high quality. 

6. The researches on the geo-chemistry of Matita 
petroleum and asphaltum have undoubtedly proved the 
latter to be a polymerization product of the former. 


Steel Wizards, Past and Present 


Professor Sauveur’s Address Before the American Society for Steel Treating, in Which He Makes a Plea 
for More Important Contributions to the Art of Making Steel by American 
Metallurgists and Researchers 

By ALRKRT SAUVKUR- 


W K ARE rightly proud of our achievements, of 
the wonderful steel industry of our country, of 
our loc^ding position as the greatest iron- and 
stool-producing nation in the world, but lest we forgot 
what we owe to the steel wizards of other lands it will 
Ik* salutary to recall their deeds. It will keep us from 
loo complacent an attitude toward other metallur- 
irical nations reporting smaller tonnage. It should 
stimulate in us a desire to contribute more substan¬ 
tially to the progress of the art in which we are 
interested. 

We have been eminently successful. Our iron and 
'<leel industry has added vastly to the wealth of the 
nation. A book has been written entitled “The 
linmance of Steel; or. The Making of a Thousand 
Millionaires.” Our business men, our captains of in¬ 
dustry, our financial wizards have played their parts 
most successfully. Can the same tribute be paid to our 
M'ientific and technical wizards? Have they played 
their parts, or have they been .satisfied with following 
the tracks of wizards of other nations? Can they be 
accused of parasitic tendencies? 

I should first describe what 1 have in mind by steel 
wizards. 1 mean those men who have contributed the 
great basic inventions upon which the iron and steel 
industry is founded—men like Huntsman, Cort, 
Reaumur, Bessemer, Abraham Darby, TschornofT, 
Osmond, Le Chatelier, Sorby, Howe - men whose di.scov- 
eries, inventions or scientific contributions are epoch 
making. 

Our Contribution Chiefly Labor-Saving Devices 

Is it not true that although being by far the greatest 
iron- and steel-producing country we have not contrib¬ 
uted our share of these great inventions, discoveries 
and scientific achievements? Is it not true that our 

•Professor of Metallurg:y and Metallography, Harvard Uni¬ 
versity. 


contributions haw becMi chielly of a mechanical kind, 
that they have consist( m 1 in the nurtn in labtir-saving 
de.vices and inachiiu'ry destined to eheaiien and specMl 
up production? In this w»* have been undoubtedly suc¬ 
cessful and the iiniinrtanee of syieeding iq) and eheap- 
eniug production is not to lie denied or belittled, but 
should we be satisfied with great advances in this diri‘c- 
lion only? 

American mechanical wizards have pass<*d through 
our steel i>lants and have left tlndr marks, but do wc 
not look in vain for evidences (»f the iKissage of .\mei‘- 
ieaii niet.illurgieal wizards? 

Is it not true, and is not the thought somi*what 
humiliating, that if all the contributions of American 
metallurgists and scientists to the art of making steel 
had never been made, iron and steel would continue to 
be manufactured, workcal and treated practii-ally as 
they are tt^day, in reduced i)n»portions to be sure, but 
of unimpaired (|ua1ity? Is it not also tru(> that if the 
contributions of English metallurgists and scientists 
were withdrawn the entire structure of the iron and 
stc’el industry would ignominiously collapse? We would 
have neither puddling furnaces, nor crucible steid, nor • 
bessemer steel, nor open-hearth steel, nor rolling or 
forging appliances. 

W’e make more i)ig iron than any either country, but 
the blast furnace was neither invented rmr developed 
in the United Stales. W"e have discarded the expensive 
fuel charcoal, but this was first done by the Englishman 
Dud Dudley in 1619. W’^e make more coke and use 
more coke for iron making than any other nation, hut 
coke was first made and first used as a blast-furnace 
fuel in England by Abraham Darby, who in 1735 had 
the inspiration of treating coal as the charcoal burners 
were treating wood. 

More wa.stG gases issue from our blast furnaces 
than in any other country, and possibly we utilize them 
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more thoroufirhly, but this has been made possible by 
the invention of metallurgists of other nations: by 
Auberlot in France, who in 1811 took a patent for the 
utilization of the waste gases; by James Beaumont 
Neilson of Glasgow, who in 1828 first suggested the use 
of hot blast; by Robert du Four in France and James 
Palmer Budd in England, who in 1833 and 1845 respec¬ 
tively suggested the heating of the blast by burning 
waste gases; by Philip Taylor in England, who in 1840 
suggested the closing of the top of the furnace that 
the waste gases might be collected; by G. Parry of 
England, who in 1850 invented the bell and hopper or 
cup and cone as a means of closing the top of .the fur¬ 
nace; and by the Englishman E. A. Cowper, who in 1860 
introduced the use of regenerative brick stoves. We 
have now, 1 believe, a greater number of gas blowing 
engines than any other country, but the internal-com¬ 
bustion engine using blast-furnace gas was developed at 
Seraing in Belgium and we were at first quite reluctant 
to adopt it. 

As notable improvements in blast-furnace operations 
we may claim, 1 believe, the automatic loading by skip 
cars and inclined planes and the double bell and hopper 
which that method requires. 

We make more wrought iron than any other country, 
but the reverberatory puddling furnace was invented 
in England in 1784 by Henry Cort and the wet puddling 
process was introduced in that country also by James 
Hall and S. B. Rogers about 1830. 

In the Steel Industry 

We have a ve^y important crucible-steel industry, 
but crucible steel was first made by an English clock 
maker. Huntsman, in 1740, while the method we follow 
by which we do away with the necessity of using blister 
or converted steel was introduced by the Englishman 
Mushet in 1801. 

We arc making more besserner steel than any other 
nation, but the besserner converter and its necessary 
equipment was invented in 1856 by the illustrious Bes¬ 
semer, an Englishman of French parentage, and the 
besserner process was made successful by Robert For¬ 
rester Mushet, another Englishman who discovered the 
necessity of adding spiegeleisen or manganese in some 
other form. 

The basic besserner process, in which, to be sure, 
we are little interested, resulted from the masterly 
investigation and study of two Englishmen, Sidney 
Gilchrist Thomas and his cousin Percy C. Gilchrist, in 
1878. 

We make more open-hearth steel than any other coun¬ 
try, but the regenerative furnace is not an American 
invention and open-hearth steel was first made by the 
* F'rench metallurgist Emile Martin in 1866. 

We are, if 1 am not mistaken, making more electric 
steel than any other country, but we took practically 
no part in the development of the electric furnace for 
steel making, the furnace we most use being the inven¬ 
tion of the French metallurgist H^roult. 

Wc make more ferro-alloys and more special or alloy 
steels than any other nation, but the most important of 
these with the exception of high-speed steel we owe 
to the labor of metallurgists and scientists ot other 
countries. 

Our yearly tonnage of malleable castings is very much 
greater than that of any other nation, but the invention 
of the process is to be credited to the illustrious French 
chemist Reaumur, who described it in 1722. To him 


also we owe the first scientific study and disclosure 
of the cementation and case-hardening processes. 

We roll and forge more steel than any other nation, 
but with the important exception of the three-high 
rolling mill, rolling and forging appliances were not 
invented by us. The two-high pull-over grooved mill 
was invented by Cort; the reversing mill in 1866 by 
Ramsbottom in England; the universal mill is a German 
invention; the continuous mill was invented in 1861 
by the Englishman Charles While, although it has 
been much improved by the American engineers Bedson 
and Morgan. We owe the steam hammer to the genius 
of two Englishmen, James Watt and James Nasmyth, 
and hydraulic presses to the Englishmen Bessemer 
and Gledhill. 

We treat a larger tonnage of steel than any other 
country, but can we claim that the scientific investiga¬ 
tions which have lifted the art of treating steel to 
such high degree of perfection are due chiefly to Amer¬ 
ican metallurgists and scientists? Is it not true that 
with the exception of the invaluable contributions of 
Prof. Howe the work has been done chiefly in Russia 
by Tschernoff, in England by Sorby, Roberts-Austen,. 
Arnold, Stead and Rosenhain, and in France by Osmond, 
Le Chatelier, Guillet, Charpy, Portevin, Chevesnard 
and Grenet? 

High-Speed Steel the Exception 

The discovery of high-speed steel, or, if you prefer, 
of the treatment imparting high-speed properties to 
certain steels, by F. W. Taylor and Maunsel White, I am 
inclined to consider as our one epoch-making contribu¬ 
tion to the metallurgy of steel. I am ivell aware that 
some have tried to throw doubts on the novelty of this 
discovery, but in my opinion their contentions are not 
only ungenerous but unjustified. It continues to shine 
as the brightest American star of the metallurgical sky. 

America’s Roll of Honor 

On a roll of honor for notable inventions, discoveries 
or improvements in the art of making, working or 
heating iron and steel or for notable and fruitful scien¬ 
tific contributions to that art, the following Americans 
are, I believe, entitled to a place: 

H. H. Campbell, for designing the first tilting open- 
hearth furnace. 

John Fritz, for his invention of the three-high rolling 
mill. 

James Gay ley, for conceiving and executing the dry¬ 
ing of the air blown into blast furnaces. 

A. L. Holley, for notable improvements in Ihe con¬ 
struction of besserner mills. 

Henry M. Howe, for his invaluable scientific contribu¬ 
tions to our knowledge of steel. 

Robert W. Hunt, for his pioneer work in besserner 
steel and in steel-rail manufacture. 

W. R. Jones, for introducing the use of mixers in 
steel making. 

Julian Kennedy, for notable improvements in the 
construction of blast furnaces and of blast-furnace 
equipment. 

F. W. Taylor and Maunsel White, for their epoch- 
making discovery of high-speed steel. 

Samuel T. Wellman, for notable improvements in the 
construction of open-hearth furnaces, for designing and 
constructing charging machines and other useful appli- 
ances. 
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Frederick W. Wood, for his introduction of the car¬ 
casting method for steel ingots. 

Conclusion 

The natural conclusion of my remarks must be a wish 
that we may become more prolific in steel wizards of 
the first order—that is, in metallurgists who will not 
be satisfied in merely speeding up production through 
ingenious labor-saving and other devices, but who will 
bend their energy and talent toward the discovery of 
new and epoch-making methods of producing, working 
and treating steel that we may in future, as the lead¬ 
ing metallurgical country, contribute our full share to 
metallurgical progress. 

Additional Technical Papers From 
Steel Treaters’ Convention 

I N THE last issue of Chemical & Metallurgical 
Engineering (vol. 23, p. 565, Sept. 22. 1920) there 
were presented brief abstracts of a few of the papers 
read before the first meeting of the American Society 
for Steel Treating. Lack of space and exigencies of 
publication made it necessary to hold over Prof. 
Sauveur’s address, as well as the following abstracts 
gathered during the technical sessions. 

Fatigue Strength of Carbon Spring Steel 

An important paper on the effect of heat treatment 
on the fatigue strength of steel was read by E. P. 
Stengkr and E. II. Stenger, covering an investigation 
of spring steel made at the Sheldon Spring & Axle 
Works. They notice that fatigue failures are somewhat 
similar to failures in brittle material in that they 
occur with suddenness and show no deformation. 
Brittle metals, however, have a uniform-grained frac¬ 
ture, while laboratory and service failures under 
fatigue show a larger or smaller area of fine-grained 
“detail” fracture near the point of maximum stress 
surrounded by coarser grain. 

After defining fatigue strength as the number of 
repetitions required to produce failure at a given stress, 
the authors reviewed the literature and listed the 
following facts which are known about the fatigue 
strength of steel: 

First, the number of repetitions required to cause 
failure has a logarithmic relation to the maximum unit 
fiber stress. It is especially noted that there is no break 
in the curve at the elastic limit. 

Second, the number of repetitions to cause failure 
depends upon the range of stress—that is to say, upon 
the difference between the maximum and minimum 
stresses imposed upon the steel. There is a certain 
range which will allow an infinite number of repetition.^ 
without failure, but this range narrows as the maximum 
stress increases. 

Third, the fatigue strength is independent of the 
speed up to 2,000 per minute. 

Fourth, rest and repeated tempering below Ac, does 
not increase the endurance of unhardened steel. 

Fifth, cold work affects the fatigue strength 
various)^. 

Sixth, endurance of metal shows a maximum when 
the metal is held at from 300 to 400 deg. C. 

Seventh, the endurance of carbon steels is greatest 
with hardened eutectoid steel. 
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The authors describe in detail the heat treatment and 
preparation of samples in their research upon a carbon 
spring steel containing the following analysis: (’ar- 
bon 1.03 per cent, manganese 0.46 per cent, sulphur 
0.025 per cent, phosphorus 0.026 per cent/ They con¬ 
clude that the shape factor is of great importance 
because it gives a non-uniform disposition of internal 
loads with stresses highly concentrated at certain 
points. Again, the condition of the extermil surface, 
whether impaired by the gases of the heat-treating 
operation or ground clean, has an enormous intiueiicc 
up(»n the fatigue .strength of the sample. Results of 
their .systematic tests on this carbon steel are plotted 
ill F'ig. 1, from which many inferences may be drawn. 



KI«:. 1. KXI »l' UAXt'K OK (’AlllJON* STKKI. \KTKII 

VXKlors IIKAT TIJKXT.XIKNTS 


Two curves are shown for the 1,700 quench. The 
authors are of the opinion that a parabolic curve such 
as the dotted one may be more reliable than the full 
line following the points more closely, since one of the 
bars drawn at *150 deg. F. wilhstoo<l nearly 8,000,000^ 
repetitions. They also remark that it is very hard to 
get test pieces from a 1,700 quench free from a 
multitude of finest hanlening cracks. 

A complete study of their results from all angles 
appears to show that the maximum fatigue strength of 
this steel varies both with the quenching and with the 
drawing temperature. Apparently the sample has the 
best resistance when it has been quenched from just 
above ACrw, which obliterates the previous grain 
structure. They also found that bars hardened from 
this temperature showed the highest strength after 
drawing to a structure of troostite. A final important 
conclusion of the authors is that re-shaped springs fail 
very quickly; in other words, a duplication of regular 
heat treatment on springs that have been used for some 
time actually hastens fatigue failure. 
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Kconomy in Klectiuc Furnaces 
K . F, CoiJJNS, (if the (leiieral Electric Co., presented 
i paper on “Uelative Themal Economy of P]loctric and 
P'liel-Paired P'lirnaces/* containing the diuKram repro¬ 
duced in P^ijr. 2. This was plotted from data figured 
for perfevf conihustioii with 50 per cent excess air, and 
reK«‘irds nothinjr except cost of heat units involved. 


i>\r\ i»>u Cl iiM’s 


1 

I'lruii 1 

Siiil:ilili‘ lor 

hllillillKIII l.iln-. 


n, K V 


piT ( ’i-llf 


4(10 

n.-ikiiiu 

15 


UiOO 

lll^•l( Iri;i(iiii7 

20 


1 )00 

1 oiirinu 

)0 


2H00 

.Mrll iiii; 

40 

!• «|| 1 |i ;il 

( '.'ilitnlM' > .ilin- 

hati- 

Ci.l *■ . 


1 l.OUn It 1 II iii-r III 

SIO OOpii-Kiii 

r,lri Inril V 


t.4ri hi 11 iii-r kM hr. '1 HI |u‘rk\\ In 

(’if V K!I*' 


9.1 h I u piT ni |1 

1 00 prr M 

1' llrl iill 


19.000 h 1 11 ]iiT III 

10 prr kmI 

•\ lithr.'ifilf 


12,000 h ( 11 |ii‘r III. 

10 00 prr tun 

liltllllllllOll 


12,‘>>0 h t ii per III 

3 00 prr tun 

\!if iirjil k:i 


1,100 h t 11 pn rii ft 

30 prr M 

As a 

matter of fad, electric pow’er 

is actually cheaper 


per R.t.u. at hijrher temperature, although convenience, 
ease in handling, automatic regulation, low repairs and 
overhead have favored electric heating even at low tem¬ 
peratures. Metallic resistor furnaces arc therefore 
^very popular in enaniellriK ovens, core-baking ovens, 
dryiiiK and annealing furnaces and harden in j? furnaces. 
Arc. induction, or carbon resistor furnaces are also 
widely applied to for^inir and melting furnaces; in 
large installations their relative economy in cost of 
heat is less than inferred from the curves owing to the 
possibility of regenerating heat lost from carbon-fired 
furnac(\s in products of combustion. 

Determining Comparative P^fficiency of 
(T)M niNATIONS OF ALLOYS IN STEEL 

“A Suggested Method for Determining the Compar¬ 
ative P^lliciency of Certain Combinations of Alloys in 
Steel” was given by J. D. Cutter, metallurgist for the 
Climax Molybdenum Co. His thesis is that if some 
value be assigned to the effect of a certain alloy addi¬ 
tion (merit index), and this value be divided by the 


cost of the additions, then the quotient will be a figure 
which represents relatively the comparative value of the 
combination under discussion. Merit index should be 
proportional to the ability of steel to withstand work 
done upon unit quantity—i.e., 

werit index oc work mass 


Work done to break a standard tension test piece 
is equal to the average pull times the distance it 
works througli, the latter factor being of course the 
elongation. Lacking the complete stress-strain curve 
for integrations, the author assumes the average of 
elastic limit and the ultimate strength to be the average 
pull. That is to say, his expression proportional to the 
work is 4 (e.l. + ult.) elongation. Furthermore, since 
a piece which suffers pronounced necking usually has 
the deformation strictly localized, while a piece which 
breaks with little necking is ordinarily stretched 
throughout its entire length, the mass of deformed 
material is roughly proportional to 100 — reduction. 
Hence, Mr. Cutter proposes the formula 


KJfiriency = 


merit 

expend it wrr 
\ {e.t. I idt,) X elonija. 

100 - red 

: (Ih, ferro X nnit coat) 


which may be utilized to determine the relative econ¬ 
omy of two alloys which might be used for the same 
purpose. 

Electrical Heat Treatment of Steel 
II. P. MacDonald, vice-president, Sneed & Co., in 
his paper, entitled “Electrical Ileal Treatment of Steel,” 
described an electrical resistance method he has been 
using to heat-treat long rods and tubes, particularly 
thin-walled nickel-stool tubing for lances and airplanes. 
When using fuel-fired furnaces soaking is necessary 
lo insure uniform healing, and the tendency is toward 
too long a soaking time with its attendant surface 
deterioration and crystalline growth. Non-uniform 
heating is also a prime cause of warping. To obviate 
these diflicultios the author has rigged up a pair of 
grips to clasp the ends of the pipe or bar to be treated, 
held vertically between them. A heavy current is 
thrtjwn through the piece, using the grips as contact 
pieces, very much after the action of an electric butt 
welder. As the pipe or bar heats it expands, and this 
elongation is indicated by a pointer, whose movement is 
geared to the 'upper grip. When passing through the 
transformation the combination of volume change and 
heat absorption halts the movement of the pointer, and 
even reverses its motion; when finally transformed 
the pointer again resumes its movement. Shortly there¬ 
after both grips are released, interrupting the electric 
current and dropping the bar into a vertical quench¬ 
ing tank immediately below. Obviously, quenching of 
pipe might be done while still in the grips by an 
internal stream of oil or water. About 14 in. is unhard- 
eiied and wasted, where the copper grips were in con¬ 
tact with the piece. Pieces may also be annealed in 
the same machine by a simple modification in the 
procedure. The method is rapid—requiring only a 
minute to heat each piece; it obviates scale formation, 
decarbonization, crystallization and warping; it is self- 
indicating; and finally it is cheap, due to the efficient 
application of the energy. On the other hand, it is 
limited to straight pieces of uniform cross-section. 
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Reooit Chemical 
oMdallui^^Geil Ihtents 


British Patents 

Ooinplote speclflcations of nny Drftlsh patf*nt may bf obtalnnl 
by remitting’ 25c. to tho Superintendent lirllAh Patent OlTlce, 
Southampton Buildings, Chancery Liane, London. England. 

Copper and Its Alloys.—For deoxidizing and refining 
copper and its alloys, a copper cartridge containing 
potassium phosphide is first added to the metal heated 
above its melting point to convert the impurities, silicon, 
arsenic and protoxide of copper into phosphorus com¬ 
pounds; then, at a higher temperature, a second copper 
cartridge, containing one of the metals of the alkaline 
earths or lithium, is added for the purpose of decom¬ 
posing the phosphorus compounds, which burn at the 
expense of the alkaline-earth metal, and the oxides 
formed float on the surface of the copper. (Br. Pat. 
142,441 —1919. A. Strasser, Rorschach, Switzerland, 
July 7, 1920.) 

Clucose, Furfurol, Methyl Alcohol.—In the manufac¬ 
ture of furfurol, methyl alcohol and easily fermentable 
glucose from materials containing cellulose, a larger 
yield is obtained by the addition of a small quantity 
of an acid or acids besides the acid required for the 
conversion purpose. Hydrochloric, sulphuric, sulphur¬ 
ous and hydrofluoric acids arc suitable, or acid salts, 
or salts decomposed by excess of acid or hydrolytically— 
c.g., chlorides of magnesium, calcium, aluminum, zinc 
and manganese. When several additional acids are u.^ed, 
excess of one ingredient is preferable. When hydro¬ 
chloric acid is employed as the conversion agent, a 
mixture of sulphuric and sulphurous acids is preferred 
as catalyst. The ligneous material is mixed with one- 
half to less than an equal volume of water in order to 
prevent formation of non-fermentable sugars. After the 
vapors from a preliminary steam-treatment in an auto¬ 
clave have been removed, the requisite acids are intro¬ 
duced, the conversion acid being added in sufficient 
quantity to leave the treated material so that it can 
readily be disintegrated, and the pressure is raised 
to 7 or 8 atmospheres. Steam may be employed at 
lower pressure by the addition of special “protective" 
substances—e.g., metallic oxides. On completion of 
the conversion process, the contents are rapidly cooled 
by evacuation into a cooling-chamber, where the fur¬ 
furol is condensed. Any furfurol or methyl alcohol 
remaining in the residues is removed by suction 
or by blowing in steam. The sugar solution is obtained 
from the residue by lixiviation. (Br. Pat. 142,480— 
1919. A. Classen, Aachen, Germany. July 7, 1920.) 

Ammonia.—In making mixtures of hydrogen and 
nitrogen for preparing ammonia by the Haber process, 
a mixture of air, oxygen and steam, or of air and 
steam is passed through coke in a gas-producer heated 
to 650-850 deg. C. at a rapid rate to avoid formation 
of much carbon monoxide. The resulting gas is treated 
to remove sulphur compounds, oxygen, water, etc., and 
to transform carbon monoxide to carbon dioxide, which 
is removed by treatment with ammonia. If necessary, 
hydrogen may be added to bring the mixture to the 
requisite composition. The coke is prepared by carbon¬ 
izing coal which has been washed to remove iron pyrites 


and mixed iron oxide and calcium carbonate or other 
sulphur retainer, in a preliminary producer A, Air is 
introduced through openings D, and the gas withdrawn 
at E is purified and used for heating and power pur¬ 
poses. The hot coke is fed into the main producer H 
formed of a casing of .sheet iron with a linipg of hollow 
glazed bricks of silica in which passages are formed for 
preheating the gases. Owing to the low^ temperatures 
used and the rapid current of gas, the ash does not 
clinker, and much of it is carried by the gas into a 
separate settling-chamber (not shown). The hot ga.se.s 
are passed over limestone, magnesia, or magnosiiini 
limestone in a vessel K heated to about 700 deg. C. to 
remove sulphur compounds, are treated to remove dust 
and tar. and mixed with steam and passed over suitable 
known catalysts, such as iron oxide at about 450 deg. 
C to convert carbon monoxide into carbon dioxide with 
formation of hydrogen, and to convert carbon bisulphide 
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into sulphuretted hydrogen, which i.s removed by pa.s- 
.sago over iron oxide or by other means. Tho gases arc 
mixed with air and passed over a low-temperature 
catalyst as described in Specification 127,609, to trans¬ 
form the residual carbon monoxide info carbon dioxide, 
and are compressed to 5-15 atmospheres to separate 
water, which is pas.sed through a heat-exchanger and 
formed into steam at ordinary pressure and used in the 
earlier part of the proce.ss. Carbon dioxide is removed 
by treating the ga.ses in towers O'. O' with water and 
ammonia from the Haber plant or from another source. 
The ammonium bicarbonate formed is treated with 
sodium chloride to form sodium bicarbonate, or is pa.s.sed 
over calcium sulphate to form ammonium sulphate. 
The towers may contain calcium sulphate to form am¬ 
monium sulphate directly. The gases are passed 
through a tower O® containing packing, water, and iron 
or copper to remove oxygen, and are compres.sed at k 
to 100-150 atmospheres. The wafer which separates 
is used to wash, in the tower T, the circulating gases 
in the Haber plants to remove the last traces of am¬ 
monia. The gases are mixed with the circulating gases, 
washed with w'ater. and dried by passage through caus¬ 
tic soda or pota.sh solution and over solid caustic potash 
or sodium wire. The final trace of carbon monoxide 
may be removed by adding oxygen and passing over a 
low-temperature catalyst as described in the above- 
mentioned specification, the carbon dioxide formed 
being removed by adding the gases to the catalyzed 
ga.ses underpressure before removal of ammonia. (Br. 
Pat. 142,874 -1919. J. HARGfc:R, Liverpool, July 14, 
1920.) 
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Current Events 

in the Chemical and MetaUm^ical Industries 




C.W.S. Officers Appointed 

Results of the examinations for commissions in the 
Regular Army are now beinj? announced. The follow¬ 
ing appcuntments as commissioned officers in the Chem¬ 
ical Warfare Service have been announced: 

To be Majors, B. A. Rrackenbury, San Francisco; 
A. M. Heritage, Washington, D. C.; H. H. Sticknoy, 
Jr., Lukehurst, N. J. 

To be Captains: K. B. Blanchard, Charleston, S. C.; 
James H. Bogart, Boston; D. B. Bradner, Fdgewood, 
Md.: Arthur Cobb, Lakchurst, N. J.; Harold Guiteras, 
Tyrone. N. M.; Stroud Jordan, Brooklyn; Lewis Latimer, 
Washington, D. C.; L. M. McBride, Chicago, 111.; JohnG. 
McCoy. Fdgewood, Md.; John A. MacLaughlin, Washing¬ 
ton, 1). ('.; Earl Poppe, Fort Sam Houston, Tex.; Harry 
Scarborough, Cornwall-on-Hudaon, N. Y.; Edward C. 
Tompson, Edgewotjd, Md.; William W\ Wise, Camp Ben- 
ning, Ga.; O. E. Roberts, Jr., Washington, I). ; Ed¬ 

ward Wolesensky, Cliffsidc, .1.; ('hestcr M. Scott, 
Edgewood, Md. 

To be First Lieutenants: Joseph F. Rattlcy, Edge- 
wood, M«l.; 11. B. Bramict, Camp Funston, Kan.; Guy 
L. Chamberlin, Lakchurst, N. J.; Patrick F. Craig, 
Lakchurst, N. ,1.; L. A. Elliott. Edgewood, Md.; Edwin 
L. Frederick, Catonsville, Md.; Arthur ,1. L. Hutchii\- 
son. Taft, Cal.; Marry A. Kuhn. Edgewood. Md.; Harry 
R. licbkicker, Lakchurst. N. (I(*orge A. Mackay, 
Edgewood, Md.: Paul G. Miller, Alton. 111.: Ibivid P. 
Miles, Redding, (’al.; Charles S. Moyer, Governor’s Is¬ 
land, X. Y.; riohn E. Ott, Ocean V^iew, Va.; Murray C. 
Wilson, ('hicago; Howard Stokes, Lakewood, N. J. 

To be Second Liemtenants: Fred M. Henley, Edge- 
wood, Md.; Maurice E. Jennings, Se>mour, Ind.; Harold 
A. Pelton. Camp Lewis, Washington; Paul R. Smith, 
Edgewood. Md.; M. E. Webber, St. Louis; Fnitik R. 
Gorin, Chicago; Shelby N. Grilfith, Camp Dix; Ralph H. 
Tate, Owoss(», Mich. 

Further appointments are to be announced, but Gen¬ 
eral Fries has been advi.sed of the total number which 
have passed, which leaves thirty vacancies still to be 
filled. Additional examinations will be held. 


^ Chemical Advisory Committee Named 

General Amos A. Fries, head of the Chemical War¬ 
fare Service, states that he expects to lean heavily upon 
the committee of the American Chemical Society which 
is to co-operate with the Chemical Warfare Service in 
an advisory capacity. Charles 11. Herty, who is to be 
chairman of the committee, has conferred at length 
with (Jeneral Fries as to the assistance which the com¬ 
mittee will be expected to give. The committee is to be 
divided into four sections. One is to be composed of 
research advisers, another of development advisers, a 
third of production advisers and a fourth physiological 
investigation advi.sers. The following personnel for 
these groups has been recommended: 

Research advisers—W. D. Bancroft, Cornell Uni¬ 


versity; R. C. Tolman, Fixed Nitrogen Research Labor¬ 
atories, Washington, D. C.; A. B. Lamb, Harvard 
University; E. P. Kohler, Harvard University. 

Development advisers—F. M. Dorsey, National Lamp 
Works, Cleveland; W. K. Lewis, Massachusetts Institute 
of Technology; L. T. Sutherland, New York. 

Production advisers—L. C. Jones, National Aniline 
Co.; C. L. Reese, E. L. du Pont de Nemours & Co.; 
William H. Walker, Massachusetts Institute of Tech¬ 
nology ; Bradley Dewey. 

Physiological investigation advisers—Reid Hunt, 
Harvard University; A. S. Loevenhart, University of 
Wisconsin; Julius Stieglitz, University of Chicago. 

Nebraska Potash Situation Improves 

Cessation of rains in Nebraska during recent weeks 
ha.s greatly improved the potash situation at the evap¬ 
oration plants in that .state. The abnormal amount of 
rain earlier in the year had flooded the entire country 
and had so diluted the brine that evaporation costs 
were very high. A much larger recovery is being 
obtained from the same amount of fuel. 

Despite rumors to the contrary, no plant in the 
Nebraska district has been clo.sed, it is stated at the 
office of the United States Potash Producers’ Asso¬ 
ciation in Washington. 

A recent report from France to that organization 
is to the effect that car shortage, strikes and the uncer¬ 
tainties pending the probable nationalization of the 
Alsatian mines makes it improbable that there will be 
any exports of Alsatian potash in the near future. As 
a matter of fact, delivery has not been completed on 
orders taken in the United State.s a year ago. It is not 
expected that the Alsatian production will offer any 
particular competition to Germany for a long time to 
some. 

0 - 

News of Alpha Chi Sigma 

14. I. Shaw has resigned as national secretary and 
treasurer of the Alpha Chi Sigma fraternity. He is to 
be succeeded by B. H. Ball of Highland Park, III. Mr. 
Shaw has been appointed to succeed the late E. U. Titus 
as vice-president of the fraternity. 

Mr. Shaw has held the office of secretary and treas¬ 
urer since 1912. During that time he has seen the 
membership of the fraternity increase from 700 to 
3,500. When he began his work as secretary there 
were seventeen chapters. The fraternity has expanded 
until it has become truly a national organization with 
thirty-one chapters. A chapter is now in existence at 
practically all the leading universities in the country. 

The Hexagon, the official publication of the Alpha Chi 
Sigma fraternity, is to be published monthly in the 
future. Heretofore it has been appearing quarterly. 
Paul D. V. Manning, who recently succeeded R. S. 
McBride as editor of the Hexagon, will continue in 
charge of the paper. 
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Method for the Quantitative Measurement of 
Consistency 

Some time ago the U. S. Bureau of Standards 
developed a method for the quantitative measurement 
of plasticity. This was described in Scientific Paper 
278, and proved of great commercial value. Papers on 
the application of the method to paints have appeared 
in the Proceedings of the American Society for Testing 
Materials in 1919 and 1920. 

The general method is to force the sub'ktance under 
investigation through a capillary tube by means of air 
pressure. The pressure is kept constant during any 
one run, but runs are made at various pressures with 
the same substance. The two values which are deduced 
from the readings thus obtained determine the con¬ 
sistency, but do not determine the plasticity as defined 
for mortars and plasters. In this latter sense, as 
described in Technologic Paper 169, plasticity depends 
upon other factors besides consistency. 

At the present time an investigation is in progress at 
the Bureau in regard to the application of the plastom- 
eter, as used for paints, to adhesives such as starches 
and dextrines. This work is being done by an industrial 
associate under the general direction of a member of 
the Bureau’s staff. The indications are that the quanti¬ 
tative measurement of the consistency of adhesives of 
definite concentration will do much to enable manufac- 
liirers to predict the exact behavior of their products in 
seivice. 

Pulp and Paper Developments in Newfoundland 

Grants to a British and a Norwegian pulp and paper 
company at the last session of the Colonial Legislature 
are indicative of important developments in the pulp- 
wood timber resources of Newfoundland. Reports from 
St. John’s. X. F., state that the British concern will 
locale its plant half way up the west coast at Bonne 
Bay, where’ there are large tracts of spruce and fir 
together with ample water facilities for power and 
transportation. The Norwegian company's site will be 
at Bonavista Bay, on the east coast. 

At present the only pulp and paper mills on the 
island are at Grand Falla, established by the Anglo- 
New foundland Development Co. some years ago to sup¬ 
ply the Northcliffe papers in England. 

Negotiations are under way to exploit large tracts 
of spruce on the south coast. The extensive timber 
holdings of the Reid Newfoundland Co. are also expected 
to be utilized for pulp making in the near future. 
Another project contemplated is the establishment of 
paper and pulp mills, sawmills and veneer mills for the 
manufacture of birch into boxes and barrels at St. 
George’s, on the west coast. 

Philippine Vegetable Oil Companies Combine 

It is reported by the San Francisco Journal of Com¬ 
merce that the Philippine properties of the Visayan Re¬ 
fining Co., the Rizal Refining Co. and the Philippine Re¬ 
fining Co. have been consolidated into one company to 
be known as the Philippine Refining Corporation, with 
a capital of 20,000,000 pesos. Lever Bros, are large 
subscribers for the stock of the new corporation and 
•Lord Leverhulme will be chairman of the board of 
directors. Lever Bros, are the largest consumers of 
coconut oil in the world and will monopolize practically 
the entire output of the consolidated company. 


Anaconda to Manufacture Fertilizer 

The Anaconda Copper Co. has decided to embark, 
with a plant of considerable size, in the manufacture 
of a super-phosphate fertilizer. It is the intention to 
market this fertilizer in the Middle West. A# E. Wells 
has just completed a survey of the markets for this 
type of fertilizer and is of the opinion that an outlet 
can be found for it throughout the farming regions of 
the upper Mississippi Valley. 

Waste gases will be used for the manufacture of 
sulphuric acid. The phosphate rock will be obtained in 
Idaho and Montana. It is an intention of the Anaconda 
company to prepare a fertilizer which will contain 48 
per cent of available phosphoric acid. In this way, it is 
believed, it will be possible to overcome the high trans¬ 
portation charge so as to enable the product to compete 
with the ordinary Eastern-made material which con¬ 
tains 16 per cent of available phosphoric acid. 

Use of Etched Balls in the Brinell Test 
of Hardened Steels 

At the recjucst of the chairman of the Hardness Com¬ 
mittee of the National Research Council, the device 
de.scribed by llulgren for obtaining impressions with 
etched balls in the Brinell hardness test was examined 
in detail by the U. S. Bureau of Standards. Briefly 
this method of testing consists in etching the steel ball 
with which the impression is made for a minute or so 
in ii weak (2 per cent) alcoholic-nitric iicid solution, 
after which the test is performed as usual. It the 
specimen the hardness of which is to be determined is 
in a polished state, the impressions with the etched 
balls are very distinct, while those with an unetched 
ball are almost invisible when viewed at certain angles. 
If the specimen to be tested is not polished, however, 
preliminary etching of the ball does not appear to be 
of much advantage. 

Wood Alcohol CauseH Death of Nine Men 

'I'here was no admixture of poison gas with the 
alcohol which caused the death of nine employees of 
Edgewood Arsenal. General Amos A. Fries, head of the 
Chemical Warfare Service, investigated the matter per¬ 
sonally immediately after the case was reported. Gen¬ 
eral Fries found that some liquor had been secured off 
the arsenal grounds. The men who brought in the 
intoxicants gave a “party” to a number of their fellow- 
workers. The liquor soon ran out and to meet the 
demand for additional supplies resort was had to a 
steel drum of wood alcohol in one of the laboratories. 
Nine men drank I he wood alcohol with fatal results. 

The Problem of Scientific Abstracts 

The Royal Society of Tiondon has called a conference 
in London beginning Sept. 28 to consider the future of 
the International Catalogue of Scientific Literature. 
Financial problems confront this publication and it is 
uncertain what further steps are necessary for its con¬ 
tinuance or modification. American representatives will 
speak for the National Research Council, the Smith¬ 
sonian Institution and the National Academy of Sci¬ 
ences. R. M. Yerkes and S. I. Franz will represent the 
Research Council; L. E. Dickson, professor of mathe¬ 
matics, University of Chicago, will represent the Na¬ 
tional Academy of Sciences; and L. C. Gunnell will 
represent the Smithsonian Institution. 
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Permeability of Concrete 

Some preliminary testa have been made by the U. S. 
Bureau of Standards of a new apparatus for deter¬ 
mining the rate of penetration of water through con¬ 
crete and.other permeable materials. The apparatus is 
so constructed that it is not necessary to mold the test 
piece in any particular shape, but any slab having one 
fairly smooth face may be tested. Only a few seconds 
are required for placing and adjusting the teat 
specimen. This will permit specimens to be cut from 
walls or other portions of structures for tests. Testa 
so far made, while more in the nature of a try-out of 
the apparatus than the materials used, have furnished 
some rather interesting results. 

In the following taVile the results of tests on samples 
of building stones from various quarries, as well as on 
some mortar and concrete specimens, arc shown. The 
specimens varied from 1} in. to 2J in. in thickness and 
G(l-lb. water pressure was applied over an area of 25 
square inches. 
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viously drawn in the Bureau’s investigation of the 
durability of concrete in alkali soils that there is no 
apparent relation between absorption and permeability. 

While considerable work must be done to standardize 
the method of making the permeability tests, it appears 
that this appsiratus will assist in studying with a 
minimum of effort an important characteristic of con¬ 
cretes which has in the past been generally ignored, due 
to lack of suitable apparatus. 


The Artificial Silk Industry 

The end of June, 1920, saw the entry of the United 
States on a notable scale in artificial silk manufacture. 
The scarcity of the natural product and the increased 
demand for the artificial product have created a new 
industry. 

As artificial silk was first invented and developed in 
the chemical laboratories abroad, Europe naturally took 
the lead in its production. In 1911, when artificial silk 
and its manufactures were first shown as a separate 
class on the import schedule, out of 1,947,423 lb. valued 
at $.3,279,559 all but 12 lb. came from Europe. England 
was the chief shipper, followed by Germany, Austria- 
TTiingary, Belgium, France and Switzerland. 

The war greatly reduced the European production of 
artificial silk, stopping work in all the plants in Belgium 
and the invaded portion of France, while the shortage 
of labor and chemicals affected the industry in other 
countries. The great Tubize Co. in Belgium, in opera¬ 
tion since 1900, with a pre-war production of about 
10,000 lb. daily, dismantled its factories and buried or 
othciwise concealed its lead, copper and other metal 
fixtures, its electric motors, generators, wiring and belt¬ 
ing, and escaped German confiscation. Shortly after 
the war closed, this factory W'as operating at the rate 


of its pre-war output, and showed a profit for the fiscal 
year of 1919 of 4,178,264 fr. This plant uses the 
Chardonnet process and is about to commence making 
silk by the viscose process. Recently it contracted with 
an American syndicate to erect a large artificial silk 
factory in the United States with an initial capital of 
$5,000,000. 

Artificial silk exports from the United States were 
not shown separately in the report schedule prior to 
the fiscal year 1917. In that year $857,318 worth of 
American-made products were distributed to all parts 
of the world. Europe received $395,990 of this amount. 
North America $260,216, South America $56,653, Asia 
$19,0.33, Oceania $118,850 and Africa $6,576. 

Prior to the war only the viscose process for making 
artificial silk had been used in the United States and 
before 1914 the bulk of the yarns used by American 
manufacturers was imported from Europe. In 1919 
there were only two concerns in the United Stales 
actually producing artificial silk yarns on a commer¬ 
cial scale, one located at Marcus Hook, Pa., and one 
at Roanoke, Va. The latter is said to be producing 150,- 
000 to 200,000 lb. per week at the present time. The 
extraordinary demand for this product has led to the 
recent formation of other corporations with abundant 
capital to establish large factories. Each of these large 
concerns is said to be allied with the largest producers 
in France, England and Belgium. 

There are three varieties of artificial silk entering 
into our imports, according to their origin. They are 
classified as cellulose silk, collodion silk, and glue or 
gelatine silk. The products of the various processes 
differ from one another and from the natural silk in 
chemical composition. The artificial silk excels the 
natural product in luster only. France succeeded in 
making artificial silk bags to hold powder and wove 
certain parts of gas masks used on the front during 
the war. A Lyons factory is now producing a product 
called silk cellulose to be used in the manufacture of 
velvets, jerseys, satins, draperies, linings and other 
goods. The artificial silk textiles are also used in uphol¬ 
stery and carpet manufacture. Serviceable imitation 
horsehair hats are made of artificial silk braids, and 
novelties of this material appear each season in the 
millinery trade. 

Non-Ferrous Metallurgical Research 

Thanks to facilities afforded by one or two leading 
manufacturers, the association formed in Birmingham, 
England, for carrying on research work in connection 
with the non-ferrous metals is now getting into practij 
work, says the Engineer (London) of July 23, 

A specially installed electric furnace has been gh 
the disposal of Prof. Thomas Turner, of the ufil 
for experimental work upon the casting of brass and 
copper ingots. The furnace, which is itself in the 
experimental stage, has been erected on the firm’s 
premises, and tests are being made which, it is hoped, 
will solve problems that have long puzzled the brass- 
founders, particularly respecting ingot blow-holes. 
Another local firm has placed a laboratory at the dis¬ 
posal of the association for twelve months, and this 
concession is likely to prove of distinct aid to research. 
Though the association is now eighteen months old, it is 
practically unhoused. Research work can be delayed 
only at serious risk to the development of the industry’s 
welfare. 
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British Cotton-Growing: Research Association 

The British Cotton-Growing Research Association has 
issued a report covering the first nine months of the 
work, of which a short abstract was lately published in 
Science. In order to co-ordinate the work of its vari¬ 
ous departments a property known as The Towers has 
been purchased for its headquarters in East Didsbury, 
near Manchester. Heads of the following departments 
either have been or arc about to be appointed: Chemis¬ 
try, physics, colloids, botany and tecHhology. Dr. E. A. 
Oxley of Cambridge and Sheffield Universities has been 
named head of the department of physics; Dr. J. C. 
Withers has been appointed to direct the abstracting 
and indexing of technical information in the records 
bureau. It is said that information is so scattered that 
it will be some time before a comprehensive idea can 
be given of the work accomplished in the past. 

The report adds that the chief aim will be to arrive 
at the principles or theory underlying the practice of 
the industry, leaving the application of the theory to 
those actively engaged in the industry. Applied re¬ 
search cannot, however, be entirely omitted, especially 
in respect of such matters as may be considered beyond 
the resources of individual firms. 

Jn co-operation with the Empire Colton-Growing 
Committee a joint committee has been appointed, with 
the immediate object of granting scholarships to grad¬ 
uate students, so as to secure a supply of trained men 
for the future. Three botanical research studentships 
have already been established. The total number of 
individual members of the a.ssoc'iation is 1,408. The 
income for the year, including £6,750 government grant, 
amounts to £17,150. 

Canada’s Paint Industry 

More than $17,000,000 worth of paints and varnishes 
were manufactured in Canada during 1918, according 
to a report published recently from the Mining, Metal¬ 
lurgical and Chemical Division of the Dominion Bureau 
of Statistics. In the same time Canada imported more 
than $6,000,000 worth of paints, varnishes and materials 
used in the paint and varnish industry. Of this sum 
$1,000,000 was spent in gums, nearly $2,000,000 in 
white zinc and more than $1,000,000 in rosin. Forty- 
five establishments were operated during the year with 
an aggregate capital investment of $15,784,610. 

The report gives detailed information regarding the 
numbers and compensation of the officers, superinten¬ 
dents, clerks and wage-earners according to classes, and 
also shows the quantities and values of materials used in 
the manufacture of the products, which are listed by 
quantities and values. 

This report, one of a series of advance chapters deal¬ 
ing with the production of chemicals and allied products 
in Canada during the year 1918, is available for free 
distribution to those interested. Requests should be 
addressed to the Dominion Bureau of Statistics, Ottawa. 

IJ. S. Bureau of Mines Establishes Experiment 
Station at Rolla, Mo. 

The Mississippi Valley Experiment Station of the 
U. S. Bureau of Mines has been located at the Missouri 
School of Mines and Metallurgy, Holla, Mo. A confer¬ 
ence of operators of the Mississippi Valley section will 
be held in the Chamber of Commerce Building, St. 
Louis, Oct. 9, to discuss problems that should be con¬ 
sidered by the new station. 


Investigation of Combination of Aluminous and 
Siliceous Bond Clays Used in Making Crucibles 
During the war the making of glass pots, crucibles 
and various other special refractories was seriously 
interfered with, owing to the lack of certain clays for¬ 
merly imported from Germany, partfcularly plastic 
bond clay known as Gross Almerode. The Bureau of 
Standards conducted an investigation With the object of 
finding an American clay or combination of clays which 
could be used as a substitute for the German material. 
It was found that a mixture of three parts of Arkansas 
kaolin and one part of No. 4 Kentucky ball clay formed 
a satisfactory substitute for the Gross Almerode clay, 
and this combination was used extensively during the 
war. This investigation is now being extended and 
will soon be completed. Sixty small pots have been 
made and will be subjected to the corrosive action of 
various kinds of glasses. It has been foui.d that when 
used with 50 per cent grog and Arkansas kaolin it has 
even a lower shrinkage and higher porosity than the 
German clay. Those are very valuable properties for 
clays to be used in the making of glass-house refrac¬ 
tories, and present indications are that this clay will 
be extremely important for this particular purpose. 


Movement of Nitrate Through Panama Canal 

'Fhe movement of nitrate of soda through the? Panama 
Canal during July totaled .‘12,101 tons. Of that amount 
14,801 tons was consigned to American ports. The 
remainder went to Eiiroiican ports. 



Book Reviews 


THE ORtJANlZATlON OF INDUSTHIAI. SCIENTIFIC 
RESEARCH. By C. h\ Kvnncth A/ccs, D. Sc., Director 
of the Research ’Laboratory of the Eastman Kodak 
Co., Rochester, N. Y. Pp., ix -f 175; 10 figures. New 
York and London: McGraw-Hill Book Co., Inc., 1920. 
Price, $2. 

This book is intended by its distinguished author us a 
contribution to the study of the best methods of organ¬ 
izing research work for industrial purposes and of the con¬ 
ditions under which such work should be conducted. It 
gives consideration to general principles, hut, in addition, 
reflects throughout its nine chapters the effort of the author 
to be as definite in statement ns the nature of the subject 
will allow. The following matters are discussed scriately: 
Types of research laborutorie.s; co-operative laboratories; 
the position of the research laboratory in an in<lu.strial 
organization; the internal organization of industrial re¬ 
search laboratories; the staff of a research laboratory; the 
building and cciuipmcnt of the laboratory; the direction of 
the work; and the design of a research laboratory for a 
specific indu.stry. There is also a select bibliography, which 
is comprehensive and usefully valuable for reference*. 

The scope of the book and the method of presentment 
employed in its preparation are excellent, and both indus¬ 
trialists and scientific workers will rin<l it interesting and 
informative. It is thought, however, that most of its read¬ 
ers will regret that the author has given such brief treat¬ 
ment to certain of the aspects of the .subject, that no 
attention is accorded to the co-orrlination of re.scarch, and 
that more space is not devoted to the systematic collection 
and distribution of scientific information, especially re¬ 
search findings. The book is intended principally for iiianu- 
facturers who have had no occasion to consider in detail 
the planning and executive control of a research depart¬ 
ment; and while most manufncturer.s who will decide to read 
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it will be convinced in advance of the need fur research in 
their specific industries, the author has passed by an oppor¬ 
tunity to demonstrate in review the economic and social 
benefits of properly planned, well directed scientific inquiry, 
for the use of executives who may need this material for 
educational purp/)ses. W. A. Hamor. 


PKRSONNKL ADMINISTRATION; ITS PRINCIPLES 
AND PRACTICE. By O/d/rny/ Tend and H. C. Met- 
calf. pp., index. New York: McGraw-Hill Book 
t:o., 1920. 

During the past half-century a complete chanj^re has 
come about in the viewpoint of industrial administration, 
a chanjfe so gradual that few people have any clear realiza¬ 
tion of its completeness. The chanjfe is further masked 
by the fact that it was theoretically urineces.snry. What 
has happened is that actual practice has come to approxi¬ 
mate the general principles of social relations which have 
lon>f been publicly proclaimed. With the new viewpoint 
and practice has come a new literature; countless articles 
on how to prevent accidents by means physical and meta¬ 
physical, how to conserve health, how to prevent fatigue, 
how to do things with the least effort, how to pick the 
right man for the right job and how to make him satis- 
ThmI with it after he has it, first began to trickle into peri¬ 
odical literature and then swelled to a flood that has led 
to the founding of journals primarily devoted to such 
matters. Some of this literature is the result of the appli¬ 
cation of trained minds to industrial and social problems, 
some of it is a hybrid of scntiinentalism and half-baked 
social theories, and a iiiodiciiin of it is little better than 
charlatanism run riot. There has been great need for the 
gathering together of what has appeared, the separation 
of the wheat from the chaff, and the presentation of that 
most worth while in orderly and sy.stematic fashion so that 
the busy man (and busy man is almost a synonym for the 
worker in industrial fields nowadays) can easily acquire 
a grasp of the progress that has been made. This is what 
the authors have tried to do in their volume on per.sonnel 
administration, and on the whole they have succeeded very 
well. Ten years from now, it is quite possible, their views 
will be regarded as somewhat conservative ami old-fash¬ 
ioned; ten years ago they would have been regarded as 
(langerously radical and socialistic, fn not a few quarters 
Iriday the fact that the authors have ventured to quote at 
times from the New Republic will be taken as suilicierit 
indication that they are not worthy of consideration by 
conservative business men. 

The field of their task is defined liy the authors as setting 
forth the principles and the best prevailing practice in the 
fiedd of the administration of human relations in industry, 
and they take up seriatim the persontiel department, em¬ 
ployment methods, health and safety, (‘ducatiun, research 
(job analysis, specifications, etc.), rewards, administrative 
correlation, and joint relations. In a book of this character 
it is not reasonable to expect anything new beyond the 
integration (»f material, much as writers in the Literary 
l)ifirst collate a number of quotations into a complete story. 
In bot^i cases the result is almost certain to be interesting 
and helpful; the only opportunity for criticism lies in the 
choice of material and the relative amount of space ac¬ 
corded to it. Thus the seven pages devoted to safety may 
he regarded by some as all too little for its importance, 
yet into that space the authors have compressed an ad¬ 
mirable^ summary of the principal methods for accident 
prevention, and the economic pressure of workmen’s com¬ 
pensation laws puts sufficient emphasis on such work in 
the average plant so its importance does not need to be 
stressed. The health of the workers is accorded twice as 
much .space, fatigue being considered at some length, but 
with the usual defect of regarding it as chiefly a physio¬ 
logical problem, the mental factor being underestimated, 
though possibly the authors may have it in mind in sug¬ 
gesting the value of changing jobs. Much of the longer 
chapter on standards of physical working conditions is 
really a more extended discussion of the health of the 
worker, and accident prevention is again mentioned. The 


.section on education takes up the training of executives, 
foremen and workers and goes on to consider the company 
magazine from its educational and other aspects, which 
leads naturally to the arousing of interest in work, to which 
twenty-five pages are devoted. Transfer and promotion 
are taken up from their educational aspects but in their 
development lead naturally into the next division, which 
the authors have designated as research—an inclusive term 
intended to cover the analytical and statistical study of 
the measurable factors in personnel problems. In their 
consideration of job analyses and job specifications, meas¬ 
urement of turnover and labor audit the authors display a 
humanness of view that is refreshing in comparison with the 
coldly statistical attack of most practitioners of scientific 
management. The question of rewards, wage payment, plana 
and methods, and meeting the industrial risks, is covered 
in fifty pages, which is all too little in proportion to its 
importance to the worker, but this is a topic which it is 
hard to make interesting to anyone except the recipient 
of the reward. The treatment is, on the whole, good, though 
the authors seem to share in some degree the common fal¬ 
lacy that pay can largely be based on what it costs a man 
to live rather than on an adjustment of shares in the value 
of the joint product which will insure a proper balance of 
labor and capital supply in the conduct of industry. So 
much discussion has been devoted to wages in the history 
of industry and so little of real enlightenment has emerged 
that the authors arc perhaps wise in being brief. From 
this point the book grows steadily more “advanced.” The 
boards of directors are still few that would accept the 
organization chart shown on page 376, where the produc¬ 
tion manager and personnel administrator are shown as 
co-equal in plant administration, and a subsequent chap¬ 
ter on the business value of the collective bargain, impartial 
as it is, will be regarded by many as too sympathetic to 
the employee. The chapter on national industrial councils 
will be interesting and useful to the many people who have 
been unable to get any clear comprehension of what has 
been afoot in England in the pa.st few year.s, even though 
they may be inclined to raise more objections than the 
authors do to the general adoption of the plan in America. 
An unsually full index adds much to the usefulness of this 
valuable and timely volume. 'F. T. Hkai). 

Personal 

H. M. BoyIaSTon, of Sauveur & Boylston, has accepted 
an appointment to the chair of metallurgy in the Case 
School ()f Applied Science, Cleveland, Ohio. 

A. W. Mangum has resigned as chemical supervisor of 
soap making in the Proctor & Gamble Co.'to accept a posi¬ 
tion in the chemical division of Lever Bros. Co., Cambridge, 
Ma.s.s. 

Perry N. Mookr has recently become associated with 
Parker (*^. Mcllhiney, consulting engineer, of New York 
City. 

Karl C. Parrish, of Cartagena, Colombia, South America, 
a prominent engineer in the development of mining and 
business properties in that district, is in Chicago and other 
Western points on an extended business trip. Among other 
activities he is the representative in Colombia for Fairbanks, 
Morse & Co. 

C. Price-Green, commissioner of the Canadian National 
Railways, spent the week at the Chemical Exposition in the 
interest of the development of Canadian resources. 

Dr. S. P. Sadtler left this week for a trip to the West to 
make a study of the brine potash industry. He will be gone 
several months. 

Mark L. Sperry, president of the Scovill Manufacturing 
Co., Waterbury, Conn., who has been with the company 
fifty-eight years, has retired. Edward O. Goss, who has 
been general manager, succeeded Mr. Sperry. 
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The Iron and Steel Market 


price was |62.50 on account of the necessity of equalizini^ 
freight with Pittsburgh. 

In billets the mill quotation remains at $60, but this 
quotation is practically nominal. Attractive lots of billets 
are offered at second hand at about $58 Pittsburgh, but 
there is no demand even for these. 

The Case of Pig Ikun 


Pittsburgh, September Iff20. 

The stagnation in the pig-iron, semi-finished steel and 
finished steel markets has grown more intense in the past 
week. The markets for prompt and forward deliveries are 
equally dull. 

For the dullness in the markets for prompt material the 
much heavier deliveries of late, due to the loosening up in 
the rail transportation situation, are chiefly responsible. 
For the dullness in late deliveries, in forward buying, un¬ 
certainty as to the future of prices is chiefly responsible. 

For four months, April to July inclusive, the steel mills 
were piling steel, semi-finished and finished, because they 
could not ship the entire product. At the present time the 
accumulations are not as much as one-third as heavy as 
at the maximum, and some observers assert that the stocks 
arc practically all cleaned up. It is clear that the reduc¬ 
tion in stocks at mills in the past few weeks has been at 
two or three or four times as rapid a rate as that by which 
the stocks were accumulated. 

Price Rkadjdstmrnts 

It is putting it delicately to say that the lightness of 
forward buying in pig-iron and steel products is due to 
uncertainty as to the future of prices. In the mind of 
the average buyer there seems really t<i be no uncertainty, 
but rather a conviction that price.s are going to be lower. 
This <locs not mean, however, that prices of all steel pro¬ 
ducers are expected to be lower. There has been a wide 
range of prices. All the independents have had prices much 
above those of the Steel Corporation, but some much far¬ 
ther abo\c tiian others. Mowhere in the trade is the 
opinion expressed that the Steel C.orporation’s prices arc 
going to come down. The corporation itself certAinly has 
MO such expectation, for after adhering punctiliously to 
the Industrial Board price .sclu'dule of March 21, 19111, for 
seventeen months, last month the corporation made some 
slight advances, $5 per gross ton on wire rods to $57 and 
$5 per net ton on cold-rolled strip steel to 6.15e., while* it 
adopted a new card of nail extras, increasing the cost of 
an average nail specification 15c. or 20c. a keg. 

PRF 4 SSURE FOR Deliveries 

In some lines there is still fairly heavy pressure for 
deliveries on old contracts, these lines including nails, tin 
plate, standard steel pifie, oil country goods, the smaller 
sizes of merchant bars, and sheets. The case of sheets 
i.s the most impressive, for the pre.s.sure in general exists 
despite the fact that a large proportion of the sheets due 
the automobile trade is the subject of .suspension of deliver¬ 
ies or of direct cancellation, yet the other consumers want 
all the sheets that can be furnished. 

In plates and structural shapes there is no pres.surG at 
all. There are fair deliveries of plates on ohi contract-s. 
In shapes there is not much contract business on books. 
The monthly report of the Bridge Builders* and Structural 
Society shows August bookings of fabricated steel contracts 
to have represented 40 per cent of the shop fabricating 
capacity, against 50 per cent for July. 

Semi-Finished Steel Softening 

Demand for sheet bars has been light in the past week. 
On account of light deliveries on old contracts the mills 
have considerable tonnage due them for fourth quarter and 
they show little disposition to make fresh contracts. Con¬ 
version contracts have been impossible except in isolated 
cases and thus buying of sheet bars by sheet consumers 
has largely been absent. Some transactions have occurred, 
however, and these have been at about $66 Pittsburgh, 
or $2.50 decline. In one or two instances the f.o.h. mill 


Nothing could be clearer than the showing made by pig 
iron that prices on the recent advance were carried up too 
far. In most districts pig iron is absolutely stagnant, 
while in none is there any healthy degree of activity. De¬ 
liveries are heavier, as merchant production has increased 
somewhat, while in addition there has been the movement 
of furnace stocks previously accumulated, when cars wore 
in short supply. Consumption, on the other hand, shows 
a decreasing tendency in the case of not a few consumers 
and none seem to be increasing their melt. These condi¬ 
tions would naturally make for an easier market. 

The plainest test, however, is secured by referring to 
Southern iron. The Birmingham producers were conserva¬ 
tive and when their price got up to $42 Birmingham at the 
end of last April they did not advance farther. With foun¬ 
dry pig iron on a $50 level at valley and Cleveland furnaces, 
Southern iron can penetrate farther, even with the large 
freight rate advances of Aug. 26, than formerly. Yet the 
buying of Southern iron is very light, and thus Northern 
iron at $50 practically “stands no show.” 

The (Chemical and Allied Industrial Markets 

New York, September 25 , I a JO. 

The continued depression in these markets is being 
nltrihuteji to several causes: The unsettled conditions that 
usually precede a Presidential election, the “wailing” atti- 
tufle that many consumers liave assumed, and a return to 
more normal and pre-war levels. The dc*pres.sion is felt 
not in any one particular line, hut in all commodity mar¬ 
kets, and for this reason tal)les have been prepared to show 
the trend. 

It will he noticed, among the chemicals, that of the eight 
items listed four show declines, two have increased and two 
reinai!! about the sanu*. In the coal-tar bases and inter 
meiliates there are six lower prices, one unchanged and 
two decreases. There have been no increases lately among 
the naval stores, ami prices have been steadily going down. 
.\s can he seen, there is a $5 difTj'rence in all grades of 
rosin hetweon the two years. 
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NAVAL STORKS 
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The Baltimore Market 

Baltimore, Md., Svptembei' JS, lyJO. 

Buying; activity cm this market has not apprc^ciably in- 
civascMl since the last writing. Bc’cause of the jrenerally 
bearish situation, however, parcels of various raw materials 
are beintf quietly absorbed by the fertilizer manufacturers 
at lower prices than nominal ciuotations. It seems to be the 
general belief that the materials which have shown the most 
proiiourieed decline in prices have about reached the bottom. 

Onlers for ba^^ed are coming in more rapidly and 

as a coiiseiiucnce the trade is feelinjc more optimistic than 
a few weeks ajro for a jroexi fall business. The demand, 
however, for mixed >?:oods will probably show a curtail¬ 
ment, with the result that it will he necessary for some to 
carry over stocks of raw material until spring:. 

The local car situation has improved. It is estimated 
that shippers are now receivinj? about 75 per cent of their 
car n*(|uiremeiits. 

Acid IMiospiiatk 

'rhere has been no appivciable weakness in the market 
for this commodity. Spot parcels are chan^in^ hands at 
prices in line with last ciuotations of lp20 per ton, hulk 
acid phc»sphate. run of pile, basis !(» per cent A. P. A., f.o.b. 
Baltimore. Also a few sales for export havci been noted. 
Spain has been receivinji: a fair sized tonnage from this 
port. 

Nituatr of Soda 

The market on nitrate is in a distinctly unsettled condi¬ 
tion, with the jreneral trend of the market downw^ard. 

Importers are quoting? well above the actual market, 
though there is a report of one recent sale by an importer 
of a round lot of 95 per cent at $.*1.50 ex-vessel Atlantic 
I»ort for November-December arrival. Spot parcels are 
beini? freely offered in the South as low as $3.50 and coun¬ 
ter propositions are being: solicited. Deliveries after Jan. 
1 are held at higher figures. 

SoLniATR OF Ammonia and ('yanamide 

There has been but little change in chemical ammoniates. 
A few resale parcels of sulphate are being offered at $5.50 
dedivered in bulk with counter bids solicited. A sale of a 
round lot of cyanarnide in blips has been reported at $4.50. 

‘ Potash 

Tlic potash market is unchanged. Kainit and manure 
salts may he had under $2 and muriate is being quoted 
nominal at $2.25. A rise in this market is dependent upon 
a curtailment of shipments from the (lerman and Alsatian 
rleposits. 

KI.SH Scrap 

Menhaden fish .scrap has declined appreciably in price 
since the last report in this journal. The past week has 
brought local trading of several thousand tons at prices 
ranging from $7.50 per unit of ammonia to $6.50. This 
break was due largely to the tight money situation together* 
with lack of storage space at the factories. It is thought 
that the entire accumulation of .scrap on Chosapefakc Bay 
has been cleaned up. It ha.s also been noted that the mar¬ 
ket has begun to recover as a con.«cquence. 


General Chemleab 


COmtENT WHOLESALE PRICES IN NEW YORK MARKET 


AMtio anhydride.lb. 

Acetone.lb. 

Arid, acetir, 28 por cent.ewt. 

Acetic, 56 per rent. 

Acetic, (sliieittl, 991 per cent, rMtboy .. _ 

Hnric. cryatula.lb. 

norir, puwder.1b. 

(Mtrio .^. 

Hydrnrhloric (nominal) .. 

Ilydrofluorir, 52 per oent (nominal) ... .1b. 

Lactic, 44 per ceiil lech.lb. 

Lactic, 22 per cent tceh.lb. 

Molylwlic, n. P.Ib. 

Muriatic, 20 deg. (see hyclroohlorio). . 

Nitrir, 40 flog.lb. 

Nitric, 42 tleg.lb. 

Oxalic, rrystiilH.lli. 

PhnepKono, Ortho. 50 per oent nolution .lb. 

Picric.Ib. 

Pyrogollic, realihliflied .lb. _ 

Sulphuric, 60 dog , lank cars. ton 12 

S(il|Jiurie, 60 dcK • dniina. ton . ., 

Siilpliiiric, 66 deg , tank oars.ton 16 

•SiiJpliiiiir, 66 deg , druiiiH.Ion 26 

.Siilphiiiie, 66 deg., cnrboyH.Ion 

Sulphiiiir, fuming, 20 pel cent (nicuiii) tiiiik 
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Sulphuric, fuming, 20 pet rent (oleuin) 

driiniH. ton 28 

Siilphiirie, fuming, 20 per cent (niruiii) 

ciirlioyH. tiin 32 

Tamiic, U. S. P. Ih. I, 

'I'niiiiie (leeh ).Ib. 

Tartiiiii-, I'rtHlalH.Ib. ...... . 

Tiingstir, pi'i III of WO.lb. 


ton 27.00 -30.00 

00 -30.00 
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45- 1.50 


.\leoliiil, Mtliyl nioifiinal) 


...gal. 5.50-5 


ivi II _ 

\lcohol, .Methyl (see iilethninih . 

Ali'oliol, df'iiatiircd, 188 proof (nominal). gal. .. 
Aleoliol, ileiialnred, 191) proof (nominal), .gnl. . . 

Abiiii, aiiiiiioniu lump. Ib. 

Alum, pntneJi liimri.lb. 

Alum, ehroiiie liiiiip._ .Ib. .. 

.Miiminiiiii .sul|iliale, eommereial . .lb. 

Aliimiinirn piilpli:ile. iron fn-e .lb. 

.•\<|uii fiinmoiiia, 26 deg , driirns (750 lli) . .lb. 
Ammonj.*i, anbyilrouH, eyiindfis (in0>l 50 Ib )lb. 

Aiiimoiiiiiiii r;iibiiTi:ite, pouili-r . Ib. 

Ammonium cliloiule, gruiiiiliii (white hiiIiiiu- 

iiioiiiac) (fioininnll .Ib. 

AiTiinoniiiiii rhiniide, grniuilnr (gray buIiiiii- 

inoiiiai*). 111 . 

Atnnioriiuiii nitrate.lb. 

Aminiiniiim Hiilphnte.lb. 

A my heel rife.gnl. .. 

•Amy Inert ale trrh . . .gal. .. 

.•XrNriiir, oxide, liinipB (white nrRMiir). ... Ib. 
Araeiiie, sulphide, powflerod (red arRriiio)...lli, 

Hal iiiiii chloride. .ton 130. 

Hiiiiuin ili'ixidi! tpercixide). lb. 

Haiiiiiu iiiiiate. lb. 

Haiiiim Hul|iliate (pierip) (blano fixe).lb. 

Hliuiehiiig powder (see ealeiiim hypoehlorite).. . . 

Hbir vitriol (sec eonper Niilplinte). 

Horiix iHeii Hodiiim borate). 

Hriiiiittonc (nci! Hiilphiir, roll). 

Ilroniinc.lb. 

r'ali'iuni acetate.ewt. 

Calcium enrbi* Ic.lb. 

Ciilcium chloride, fused, lump.ton 33. 

C’aleium chloride, graiiulutefi .lb. 

('uleiimi liyporliloritf‘(b1eueliing powder).ewt. 

Caleiuin pei oxide • • ■ ■ . .*5. 

Caleiiiiii pfioRphiile, monobasic.Ih. 

Calrium sulpliiite, pure.lb. 

Carbon bieadvhide.Ib. 

Carbon tetrachloride, driinia.lb. 

Carbonyl ebloride (iiliosgeiie).lb. 

('aiistic potHHli (nee potA.Hsium byriroxide) .... 

Ciiiistic soda (see sorliiiin b.vdroxid«>). 

Cldiirine, gas, liqubbeyliiideiH (100 lb.).lb. 

Chloroform.lb. 

Cobalt oxide.^.Ib. 

Copperas (sec iron sulphate). 

(Topper eiirlMiiiiite, green prceipitiite.lb. 

(Topper eyaiiitle.Ih. 

(Topper sulphate, crystals.Ih. 

(^ream of tartar (see potaiwiuni bitnrtrnte)_ 

F|i8om salt (aeo miigiiesium Biilphiite). 

F.thyl Acetate (’oiii. 85% gal. 

Ktliy Acetate pure (aeetio ether 98'’,' to I00%.) 

Formaldehyde, 40 per cent (nominal). Ib. 

Fusel oil, n*f . ... ...gal. 

Fusel nil, crude (nominal).gal 

(llaiiber'a salt (see sodiiini Hulphnte). 

(ifveerine, < * IV drums extra 
loiiiiie, rcHiiblinietl.. 


05 - 
08J- 

04j- 
06 - 
09i- 
35 - 
16 • 

I5i- 

13 

09 - 
07 - 


14 - 
17 - 

no- 1 50 
21 - 
10 - 
044- 


70 - 
50-3 
04i- 
00 -34 
02 - 
25-7 


08 - 
14 - 


09 - 
40 - 


27 


08 - 


I.IO - 


48 


Lead acetate, uortiiiil. 

Lead aisenatc (paste). 

!.end nitrate, rrystnia. 

Litharge. 

Lithium carbonate . . 

Mngne.siiiiii rarbonnte, toehiiieiil. 

ATiigrie.siiim niilpbnte, T. S. 1*... . 

hfitgiif'siiiiit Hiilfdiatr, coniinerejal. 

^Iethll!lol, 95%} . 

Meth.aiiol, pun*. 

Nickel naq, double. 

Wiekel Halt, single... 

Phosgene (see carbonyl rliloridr). 

PhoRpbiinis, red. 

PhospboruR, yellt-w. 


101 

35! 

164 

161 

134 

10 

071 


90 

55 

041 

00 

021 

50 


094 

43 


09 


30 


50 


_ 

18.00 - 

20.00 

37.00 - 

42.00 

38 00 - 

42.00 

40 00 . 


1.55 

1.65 

.80 - 

.90 

.74 - 

.77 

1.20 - 

1.40 

6.00 - 

7.00 

1.12 - 

I.I5‘ 

1.05 - 

1.10 

.054 

.06 

.09 - 

.091 

.18 - 

.19 

.11 - 

■.I2‘ 

36 - 

.37 

.17 - 

.16 

.17 - 

. 18 

.131- 

.144 

.11 - 

.14 

.084-. 


5.00 . 


4.75 - 

5.25 

.164- 

.17 

.19 - 

.23 

!24 - 

‘.25 

•i?}- 

.134 

.054- 

.06 


_ 

1.00 - 

I.OS 

^ .041- 

.054 

35.00 - 

45.00 

.03 - 

.034 

8.00 - 

8.50 

1.50 - 

1.70 

.75 - 

.80 

.25 - 

.30 

.10- 

.11 

.16 - 

.17 

1.25 - 

1 50 

.10 - 

.104 

.44 - 

.47 

2.00 - 

2 05 

.29 -■ 

.31 

.65 - 

.70 

.09 - 

.091 

_ 

1.40 - 


1.75 -. 


5.25 - 

'o’. 66* 

. 



.. .Ib. 
.. Ib. 
.. lb. 

4.30 

- 

4:35 

.264- 
4.40 - 

.03 - 

.28$ 

4.45 

.20 

2.75 

..eat. 

2 00 

- 

2 25 

2.35 - 

...Ib. 


— 


.131- 

.16 

...lb. 

.ii 

— 

.12 

.13 - 

.17 

...Ib. 


— 


.90 - 

1.00 

. . .Ib. 

.14 

- 

.15 

.154- 

1.50 

.16 

. Ih. 


— 



. .III. 

.12 


.134 

.15 - 

. 16 

100 Ib. 

3.50 


3.90 

4 .00 - 

4.50 

lOOlb. 




3 50 - 

3.60 

gnl. 


- 


3 25 - 

3 30 

. gft'- 




3 50 

4 50 

.. Ib. 




.14 - 

.16 

.. Ib. 




.13 - 

.14 

...Ib. 

.50 


.55 

■‘.60 - 

.65 

...Ib. 

.34 


’;36 

.35 - 

.37 

...lb. 

- 

.39 - 

.40 
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PotiisBiiim bitartrate (cKam of Tartar)_1b. $0 

Potamium bromide, granular.1b. .. 

Potamium carbonate, U. 8. P.lb. 

Potassium carbonate, rrude.lb. 

Potassium chlorate, crystals.lb. 

Potassium hydroxide (caustic potash). lb. 

Potassium icxlide.lb. .. 

Potassium nitrate.lb. 

Potassiuni permanganate.1b. 

Potassium prussiatc, red.lb. 

Potassium prussiatc, yellow.lb. 

Potassium sulphate (powdered).ton|240 

llocholle salts (see sodium potas. tartrate). 

Salnmnioniac (see aniinoniiini chloride). 

Sal soda (see sodium carbonate). 

Salt rake . ton ... 


Sodium bichromate. 


Carlots 
52 -10 56 

50 - .55 

20 - .21 
,18- .181 
27 - 28 


'Less Carlots 
$0.57 - $0.58 


17 - .17* 
75- .80 
,85 - .95 
32- .36 
00 -255.00 


Sodium borate (borax). lb. .09 

Sodium carbonate (aul soda).100 Ih. 2.00 

Sodium chlorate.lb. .11 

Sodium cyanide, 96-98 per cent.lb. . 25 

Sodium fluoride.lb. . 18 

Sofliiim hydroxide (caustic soda).100 lb. 5.60 

Sodium hyposulphite.lb. 

Sodium molybdate. 1b. 2.50 

So<liuni nitrate.100 lb. 3.00 

Sodium nitrite.Ib. .16 

Sodium piToxiile, powdorM.Ib. . 32 

Sodium phnsphute, dibasic. Ib. .01; 

Soflliiiri potassiiiin tartrate (Hoeliellrsuits) lb. 

Sodium imiHsiate, yellow.Ib. . 25 

SiNliiiiii .silicate, soliiticui (40 deiE). III. .01: 

Soilititii sUicale, solution (60 Hck )... lb . 02; 

Sodium sulphate, crystals ((ilaubci'ssalt) ewt 1.60 
Sndiuiiisu1phide,oryKtiil, 60- 62percent(conc)Ib. 09 

Sodiiiiii sufpldtc, ervstalh. Ib. . 04 

Stnuitiiiiii nitrate, powdeied . . Ib. 15 

Siilpluir chl«»ride icil. Ib, .08 

Sulphur, cniilc .... ton 16.00 

Suhibur dioxide,Iii|iiid, cvlimlcrs. Ib .09 


Siilpbur, loll (brifiihtoiic).. . 
Tin bicbliii'ide (ataniioiia)... 
'Fin oxide .... 

/iiic c'irhonnte, precipitate. 

/due cldorifle, I'.niu. 

Zinc cyanide. 

Zinc duHt. 

Ziiie oxiifi', r. S. P.. 

Zine sulpliute. 


. . .ton 

.•“.a . .. 

48.00 - 
1.25 -. 

50 00 



.60 - 

.62 

1001b. 

_» '. 

2.80 - 

3.00 

100 lb. 

— . 

3.25 - 

3.50 

.. .. Ib. 

10- .15 

.20 - 

.25 

1001b. 

2.50- 2.75 

3.00 - 

3.50 

....Ib. 

.22 - .24 

.26 - 

.27 

... ton 

7.00 - 8.00 

9.00 - 

11.00 

.... lb. 

.081-... 

.10 - 

.11 

... lb. 

.09- .10 

.11 - 

.12 

.100 lb. 

2.00 - 2.10 

2.15 

2.25 

....lb. 

.11 - .12 

.12*- 

. 14 

....Ib. 

.25- .30 

.32 - 

.35 

...lb. 

.18-. 

.19 - 
5.75 - 

.20 

100 lb. 

5.60 - 5 70 

6 00 

... lb. 

_ 

.03 

.04 


...100 lb. 

3.00 - 

3.25 

3.75 - 

4.00 

.Ib. 

.16 - 

.18 

.19 - 

20 

.Ib. 

.32 - 

.35 

.35 - 

.40 

... . Ib. 

.031- 

.044 

.044- 

.05 

p suits) lb. 



.39 

.40 

.lb. 

.25 - 

.27 

.31 - 

.32 

. III. 

-Oli 

• OIJ 

.02 

.021 

Ib 

.021 

.03 

.04 

.05 

salt) ewt 

1.60 

1.70 

1.75 

2 50 

nttcfine) Ib 

091- 

10 

. 10'.- 

. 1 1 

. .. lb. 

. 04 - 

0 4} 

.041- 

.03 

. . Ib. 

15 - 

IB* 

. 19 - 

.20 

. . Ib. 

.08 - 

.09 

. 10 

. 101 

tiiii 

16.00 

20.00 



Ib 

.09 


".10 

.12 

1001b 



3.80 

4.35 

... 100 lb. 

- 


3.40 

3.90 

. . . Ib 

.424- 

■.44‘ 

.45 - 

.46 

. Ib. 



.55 - 

.65 

. ... Ib. 

. 16 - 

.18’ 

. 19 - 

.20 

. .. .Ib 

. 13 

131 

.131- 

. 17 

..lb 

.4'. 

.49 

.50 

.60 

. .Ill 

. 12 

13 

.13 

.14 

. Ib 

17 

.25 



11. 

.031 

03J 

.04 - 

.0(1 


Coal-Tar Products 

.NOTK 'I'bc r<dlf,\\ me. p> h 'Hi loi ori/iiial pa. in l.'irffc i|ii:iiit itit-n: 

Alpha naphtbfil, I'l lule .... . . lb 1^1 ^0 $1 

Alpliu iiaplitliol, I filmed .. Ib I '*,() I 

Alpha-na|iblbvl:iiiiiiic .Iti . 4H 

.Xfi'ilme oil, cliitins extia.Ib. tO 

.Xui'dni-salts . .Ib t'l 

Anih.-eceiie, 80', III di iiiiih 1100 Ib ). Ib .'Ml I 

Heiiz Il.lcbyile (f f e I. .Ib 2.00 - 2 

Itell/iilil.e, b:iM* .lb 1.^5 I 

Tfell/i'lilie •‘iilpliate. lli I 10 I 

lieu/oie :ieid, I' S 1*. Ib. .K'l 

Ib'liEoati' f»f snil:i, I' S P . . . ... Ib 00 

lieuzeiii. pure, wati-r-wliite, in iliiiiiis (100 r:il > . . pal .J'/ -- 

Mi iiEeiie, 90< , i:i dniiii.s (100 gaM.cal . 

Hi me\ 1 l•bK^|•i^l^■, 95-97',, icliiinl. Ib . 

Meiizyl eliloiide, leeb . Ib .25 

Ib-ta-iiaphtliiil bi'iizoate (nouiiiiali.Ib ) 50 4 

llet.a-miiilithol, Mililiriif'd inoiiiiiial).Ib .70 

netn-naplithol,lei'h (nominal) . .. Ib (i5 

net:i-n:iplilliyl:iiiiiiie, Mibliiiiffl . Ib 2.23 2. 

t'resfil, I'.S. P.in iliiiui.s(l00]li).Ib .IB 

Ortlio-eresol, ill «lruiiis (100 Ib) . Ib .23 

CrcM.\ lie rieid, 97-'W,, s-triiw eolor, ill iliiiius. cal I 10 I 

C>cs.\lie aeid, 95-97'’;, dark, ill diimis. cal 1.05 I 

C'rcsylic acid, 50^;, lust «piality, diUlus.C»l 65 

Dicblorbeuzeiie. Ib .07 

niethylauiliiie. lb I 50 I 

Diiriethyl.'iniliiie. Ib 'Ml - I 

niiiitrolM-nzene. Ib .30 

TdnitrcN'Iorbeiiiseiie. Ib 12 - 

D|niir(iiiaphthalcne.Ib. .45 

Dinit roplieiiol.Ib .40 

Diiiitrotohienc .. Ib 

Dip oil, 25";, tar acids, eai IoIh, in flriiriis. C'd. . 3R 

niplif-nyhiiiiine (iiominnl). Ib 80 - 

il-ai'id (nominally . .lb I 'Ml 2 

Meta-iiheriyleiicdiaiiiiiie. . . ... Ib 1.25 I 

Miinoelilorlif-nzeiie.Ib .18 

Mon<K*thyluiiilinc.Ib. 2.00 2 

Naphthalene eruKhrd, in bbis. (250 Ib.). Ib 

Naphthalene,flake. Ib. .16 — 

Napliihalcnet balls. Ib- - 16 — 

Naphthionir arid, eriiile. Ib. .75 

Nitrobenzene. Ib. .14 

Nitrn-najihthiilene. Ib. .40 

Nitro-tolueiie. Ib. .18 — 

Orthivaiiiidophcnol. lb. 3.25 — 4 

Orthcwliehlor-benzeiie. Ib. .15 — 

Ortho-nit ro-plieiiul.Ib. .80 — 

Orlho-iiitro-tolui-nc. Ib- .25 

Ortho-toliiidlnc. lb. .35 - 

Para-ainidophenol,base. lb. 2.50 — 3 

Para-iMiiidoplienol, Iin. Ib. 2.50 — 3 

Par.i-dielilorbpnzeiie. lb. .08 — 

Pnranitroaniline. lb. 1.10 — I 


Para-phenylenediamine. 

Piira-toluidine. 

Phthalie anhydride. 

Phenol. V. S. P., drums (dost.), (240 lb.). 

Pyridine. 

RcBorcinnl, technical. 

Reanrcinol, pure. 

Salicylic acid, tech., in bbls. ( 110 lb 1 .... 

Salicylic acid, I’. S. P. 

Salol. 


Sulphanilic acid, crude. 

Tolidirip . 

Toluidine, mixed. 


Toluene, in druiiia. 

Xylidinrs, druma, 100 gal. 


Xylene, pure, in tank curs. 

Xylene, eominercinl, it) driiina, I0( 
Xylene, commercial, in tank ears. 


.... Ib. 

1 25 

_ 

1.40 

.... Ih. 

2.50 

— 

2.65 

.... lb. 

2 00 

— 

2.25 

.... lb. 

60 

- 

.70. 

.... lb. 

12 

- 

20 

fir.' 

2 00 
4,25 


3 50 
4.50 

.... lb. 

... Ib. 

.... lb. 

6 25 
• .45 

.45 


6 75 
.50 
SO 

... lb. 

.90 

- 

1.00 

il.. gal. 

. 30 

- 

.351 

;ul. cal. 

.20 

— 

.26 

. lb. 

.32 

— 

.35 

. III. 

1.70 

-- 

2 50 

. Ib 

.45 


.55 

. gal. 

.35 

— 


• 

.381 

— 

.401 

.50 

— 

.65 

. gal. 

.47* 

— 

.504 

. gal 

.45 



gul. 

321 


‘.‘351 

gal. 

30 

— 



Waxes 

rriresbascfl on original packages in large i|uantitioa. 

nceawax, rcfiiii*il, dark . Ib $0.36 — $0.39 

JlecRWHx, lefiiied. light. Ib .37 - .38 

Beeswax, wbitf pure. Ib 63 ~ .68 

Caniaiibii, No. I. (iiominul) . Ib. .90 — .95 

Carnaiilm, No. 2, regular (iioiiiiual). Ib .85 — .8(i 

Caniiiiibii, No 3, North C'ounlrx. Ib . )5 -- ,36 

Japan. Ib . 17 - .18 

Aloiitan, rrude . fb .25 .26 

Parnffine waxrs,rruilc niiiteh \ m \\ (white) 105-110 . 

m.p . . Ib, .09 -- .n9J 

Puriifliiie waxes, cniilc, scale I 24-126 in p. Ib. .09,' 10 

Piirafline waxes, ri'liiii'd, IIH-I20iiip. Ib .11 - -Mi 

I'urafliiic w'ii.xes, refined, I25iiip . Ib 12} 

I’ariiHiiie waxes, lelmed, l28>lt0iMp. lb .M .15 

r'amfliiie wnxi'S, rclini il, 133-135 mp.Ib . !(• 17 

Parafliiie waxes, reliiied, H5-|37iiip.Ib .17'. IBI 

Stearic ai'ul, siiude pri sscfl . Ib .2(1 .21 

Steam iii'id, iloiible pnIb .22 - .23 

Stearic ncul. tripli-Ib. .24 25 

NOTE—rurnitiiie waxes veiv ■i-.iice 

Flotation Oils 

All prices arc fob New Yi»rk, iinle.*i*f utlierwise .‘'t.'iled, ami are basi'il on 
e.'irliiail lots. 'I'lie ml:, in 50-cal. Iibl:- , grie-H weirbi, ‘3iMI Ib. 

I'ilie tiil.sli .'iiii ili:d I'.r , 0‘130-0 94li. CmI. $2 15 

I'llie lid, (tllH*, ilest. liiht . . r-'il I 8f) 

Tine lar oil, ref., sp. irr. I O.' i-I 035 r:il .4H 

I'liie(aroikcnidi ,sp .1 02i-l 035i:itd«e.'iisf o b .l.'ieksuiiville,!''!:! rcl . i5 

I’iiie tar iiil.iliiiible n-r , 0 9i>5 0 9«)|i ... ji-ii 83 

l*ilie t'll. Iff, tlilli, i-p Cl . I OHO- I ... rill . 'll 

'J’iir|ieiif Hie, eriiili, s|i Cl , 0‘MlO-ti •»70 ... gal I 75 

Jfardw'iiiiil oil. f o b Mn li . sji ri . 0 9M) (l mMi . . . rsl 35 

i'inew'ood ereii,iolr, lef . gal. .52 

Naval Sltires 

'I'lii follow iiir. iiiieesare t •• li , .New )'oik, |oi eai load lots 

IbiMii I'. I>, libl. 2KI) III $13 00 

b’liMii i:-l. 2H»lli 13 It) 

l{orlli K-N . . . 2H() III I 3 I 'l 

Ibisiii 3\ . (I -3\ W . 2Hil lb 13/', 

Wood II.SIII, bill . . 2H0lli. I ' lO 

Spiiits of t III fieiil me ., I’id I '!'» 

\\ ood till pent me, r li-aiii dist. ... piil 

Wooil liirtiefltllie, i|et.t dist I’iil 

I'iiie tar pileli.bbl ... 200 Ib. H 50 

I'lir, Min biiriifd, bbl < 5li(i Ih t bl.l 4 50 13 (10 

Wet.irt t 'lr, bbl 5(l(nb. .5 III) 13 50 

itosin oil, (list run . .. r:i1 72 

ibiMiii fid. Hi'i'fiiid run . r-'d <5 

Itosiii oil, lliird run ... ral . .92 

Solvents 

73-76 der , Htf. I libb (85 Ib ) . ' ral $0 40 

70-72 der , Mil I bids (H5 III I . gal .38 

68-70 deg , Hlei-I bills (K5 III I gal .37 

V, Si. and I* nnphtha, steel bbls (85 Ib) g.al. (.29 


Crude. Rubber 


Para - I'priver fine. 

I ’priver eiiarse. 

rpiivei e.'liieho liiill ... 

IMiintntioii — h'liii latex eiip* 
Kibbed .'iliiiikefl sliei'ls 
Itrown erf|ii‘, tliiii, clean 
Amber crepe No. I. 


Oils 

VHfiKIAHI.K 

The following, yiriccs are fob, Ni wr 5 mk for nirload b>lB. 


2KI) Ib 

$1 3 00 


2K0 II. 

1 3 10 


2H() II. 

1 3 I 'l 


.»H.) 11. 

13/1 


280 III. 

1 ' lO 


ral 

ri.l 

1 15 


gill 

201) lb. 


8 50 

I.I.I 

4 'lO 

I 'l on 

500 ib. 

.5 00 

I l 50 

ral 

72 


ral 

, 5 


ral 

.92 



. . . ^ gal 

$0 40 


. . .. g.al 

.38 


gal 

.37 


gal. 

(29 

lb 

$0.27 

$0 ^8 


IH 

19 


. 18'. 

191 


.25 


li. 

.2 3' 


lit 

221 - 


Ib 

.22 - 



. Bl 
. 19 

C’astfir fill. Nil. 3, in lililh . 

It). 

$0 16* 

$0. 18 

.50 

('astfindl, AA,inlibl.- . 

Ib. 

17 

• I7j 

- .25 

(3hinn wnuil fill, in bids (f h b I’ac ef.asti.. 

lb 

. 17* 

IK 

~ 4.25 

C'nrfinnut oil, (’evbiii gnnle, in bbl.*. . 

Ib. 

.15 

. 16 

— .20 

Conuaniit oil,<”i.eliiii Krn<le, in bids (iiiiniinnli. 

Ib 

. 16 

- . 17 

— 85 

Ctirn oil, eru'Ic, in bids . 

Ib 

12 

.13 

.40 

Cottoriseed oil, crude (f.o.b. mill) . 

II. 

. 101 

.11 

.38 

rJotton.Hceil oil, siiiiiTiicr yellow _ . . 

Ib 

.14 

- .15 

— 3 00 

Cotconseed oil, winif-r yellow. ... . 

Ib. 


— J.... 

— 3.00 

T.insed oil, raw, car lots idotiiChfic) . . . 

ral 

1.22 


— .12 

Linseed oil, raw, tank ears (fb•rflc^tle|. 

ral 

1.16 


— I.I5 

i.iiiseed oil, boiled, car lots (doriicstici . 

gal 

1.24 

... 
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Olive Ail. rnmmnvift]. 

fir' 

3.00 

KH 

— 

3 50 

Palm, bright reel. 

. Ih. 


__ 


Palm, Niger. 

lb. 

.091 

_ 

.io 

Pfnnut ml. ennle, tank ears (f.o.b. mill) . . . 

. Ib 

. 10 ! 

— 

.121 

IVnniit ml, refinetl, in hbb .. . 

Ih 

.17 

_ 

.18 

Hiirieseed ml. refined in bids . . 

gal. 

1.30 


1 45 

Haiieseed ml. bhiwn, in bids 

gal 

I.AO 


1.70 

Soya benn oil (Miuirliuriiin), in bills. N. Y. .. 

. lb. 

.14 


.141 

StA'ii beun oil. tank ears, f.o.b., Pueifir ctuist .. 

lb. 

. 10 

— 

.11 

* PLSII 

\V Hitler nri«tiiiiul \1^TiVi'ifloTl 

iplk.1 

$0 85 


$0 90 

3 ellriw bleiieln-d Menhaden. 

gai. 

gal. 

!87 

_ 

90 

White ble.'ielied Mefihiiden. 

. pal 

.90 

1.05 

— 

.92 

Miscellaneous Materials 





AM f. o. Ii. \i‘W York I iiIonh < MhorwisP 


Hnrytes, ground, w*liite, f.o.b. Kings ('reek. S. C. 

net ton 

$22 

00 

$25 

00 

hnryli-*', ground, off eolor, f 0 b. kings Cn*ek 

i.et ton 

18 

00 

20 

00 

Ikirytes, enide, 88';(u,94'; bn, Kings Oerk 

net ton 

8 

00 

10 

00 

Hnryles, gniiind, white, f 0 b. C:irters\ ille, (iu. 

net ton 

23 

00 

- ;*5 

00 

Hiir\ les, gniiirid, off-rolor, fob ('«rli-rs\ illi* 

ii«-t ton 

It. 

00 

— 19 

00 

hnrytes, etude, 88%,fri 94'lui, Cartersville. . . 

net ton 

12 

no 

- 


It:ir\tes, flouted, f.o.b. St l.oiiis 

net full 

2(> 

50 

- 28 

00 

Miiryte.-*, enidr, mill. 98*';. ba , MisHoiiri . 

net toll 

M 

00 

11 

25 

Blaiie fixe, dry. . 

11. 


05*. 

-- 

06 

Hill lie fixe, pulp . 

net (on 

60 

00 

PO.OOl 

COHI-lll . 

lb. 


15 

— 

18 

Chalk, domestie, exf m light. 

Ib. 


OS 

.06 

< Minlk, doini'Htie, light . 

Ib 


04'. 


051 

Chalk, domestie, henvy. 

Ib. 


04 

— 

05 

Chalk, Kiiglish, extra light. 

lb. 

.0.5 


.07 

Chalk, l-.'iiglish, light. 

Ib. 


05 


.06 

f'lialk, Knglibh, dense. 

111. 


.041 


05 

('liiiin rlity, (Kaolini emde, f o.b. imnes, (ieorgin 

net Ion 

9 

on 

12 

00 

t'liiiin clay (Knfihii) wnsheil, f o.b (Ieorgin 

net ton 

12 

on 

15 

00 

Chinn elav (Kaolin) powdi'ml. f ob (ieorgiii 

net ton 

18 

O') 

22 

00 

('hiiia eliiy «Kaolin) enide f.o.b. Virginin points 

net ton 

8 

00 

12 

00 

( iiiiia eliiy (Kaolin) grouiul, f.o h Virgiinii points. 

net ton 

15 

on 

- 40 

00 

('hinn elnv (Kmiliii), iinpmtcd, lump. 

net (on 

25 

on 

35 

no 

('hiiia ekiv (Kiioliii), imported, powilrred. 

net ton 

30 

no 

60 

no 

Felils])iir, eriide, f.oh Mnrylatiil atui North 






(’iirolilia points 

gross ton 7 

50 

8 

00 

l'eld*-i>:ir, ••rude, f.o.b. Miiine 

net ton 

7 

50 

10 

00 

l-'elil^par, ground, f o.b. Maine 

net ton 

21 

(10 

73 

00 

Kelilspiir, ground, f 0 » North Carotinn . 

net toll 

17 

.00 

■ - 21 

00 

Feldspiii, groinifl, f 0 b. N \ Slnti* 

net Ion 

17 

00 

-- 21 

0(1 

Feliispnr, ground, f 0 b Dnltiiiiore 

IK t ton 

30 00 

- - 35 

CO 

Fuller's i‘arlh, gruniilnr, f o.b Fki , 

net ton 

25 

00 

— 


Fuller's earth, powdered, f 0 b Fin , 

net ton 

18 

00 

— 


Fuller's e-iilli. nii|ior(ed, powileieil 

net toll 

1 35 

.00 

— 40 

or 

Cniplete (dust polish grade 30', l Xshlitnd, * In 

11. 



— 

01 

(!riiplii1e filust fiii'iiig grade S(K,) \-lilanii, Mn 

Ill 




02 

(iruphiti. t-riieible, 80*, i-urbon X^hlniid, Mii 

Ib 




.05 

(irapliite, nieible, 90'. einbon \-'liland, \lii 

Ib 



- 

10 

(Irnpliite, nn-ible. 85', enrbon 

Ib 



- 

08 

(irnphite, riieible, 88', eiirboii . 

Ib 



1 

[)'»■ 

(Sriipliite. rueiblr. QO*eiirboii 

1). 




10'. 

I’liiiiieesfi •, iiiiporleil, lump 

Ib 


04 


so 

I'lMii I'Stil e, dome'llle, liliii|i 

lb 


Oil 



Pun estd *, gioiliiil^ 

Ib 


04 


07 

t^unrtx (neiil tie\eri t'l.-^t In hi-:ii|, f 0 b Kiilliiiiore 

net tmi 



10 

00 

()iinr(r. tneul tower) IJM 2 in , fob liultiinore 

ni*t ton 



14 

on 

(juiirlz (n<-ifl (.ower> riee, fob 1hd':more 

III ( ton 



17 

00 

(Juiirlz, hinip, f II b \or1li Cnroliiin 

net ton 

5 

00 

7 

50 

Slielliie, orange bill- ... 

ib 

1 

35 

1 

40 

Shellne, orange superbne . ... 

II. 

1 

40 

1 

.45 

Shell.-ie, \ (’ gnriiet 

Il> 

1 

10 

1 

15 

Shellne. T.N . 

III. 

1 

15 

1 

20 

So-ipstoTie 

(on 

15 

00 

25 

.00 

Tale ]niper-nmkiiii» grnil«*.s, f 0 b N'erinonl 

(on 

12 

.00 

- 22 

00 

Tale roofing guides, f II b. Veriiiont 

ton 

9 

.50 

15 

00 

Tale rubber griiih"*, f n b. Ve iiionl 

ton 

12 

00 

18 

00 

'I'lilf powdered. Southern, f ob. ears . . ... 

ton 

12 

on 

15 

00 

Tall imported 

ton 

60 

on 

70 

00 

Till • < 'nlihirnia Tiileuin Powder grade 

toll 

20 

no 

•5 

no 

Refractories 






( lirome briek, f.o.li. Chesler, I'a , e.-irlots 

net toll 


100 

no 

(')iiome briek, 9-in. .*,trs :inil sixes, f 0 b. Haltimon- 1 

iii-t Ion 


100 

105 

J'ire elnv briek, Ist rpiiilitv, 9-in. shapes, f.o b. I’ei 

ins.\ 1 





vanni, Mliio uiul Kent iiekv works 


1.000 


55 

(.0 

Fire clav briek, 1st ipiality. f 0 b. l.oiiis 


1.000 


45 


Fire elnv briek, 1st uimlity, f 0 b. New .lersi-v 


1.000 


75 


Fire elny briek, 2d iiiinlitv, 9 in. shiiiies f n b I'eniisvl- 





Mill'll, ( diifinnil Keiitiiekv works 


1.000 


50- 

55 

Mngriesiti* briek, *) in. strniglits. f 0 b. H^iltiiiiore 

net Ion 


1 10 

120 

Magni'sile briek, 9-iii. sixe.s and shapes larger than 

<)-m 


Uep 

'iiliir extras 

Ma.'nesi(e bnek. f 0 b. ('he.nter . 


net ton 


90 

100 

Siln-u briek, 9-iii. nm| 9 in. .sires. Cliii-itgo ili^lriet 

1.000 


65 

70 

Sdir-fi brii-k, f 0 b, hiriiiiiigliain 


1,000 


5h 

61 

Silica tirirk, f.o b. M(. I'niuii, l*n. 


1.000 


65 



Ferro-Alloys 

All f.ii.h. Works 


Ores and Semi*finished Products 


All f.o.b. Mines, l^nleee Otherwise Stated 

Rausite. 52% A\. oontmt, lenM than ^ Fc^Ot, up 
to 201% Hilina. not more than 114% moiHtiiro. itromton $10 00 - $11 00 

Chrome ore. C'alif. foiirentrutee, SO^L min.. 

.unit .60 .65 

Chroiiio ore. 50%. max., CrtO, f.o.b. Atlantic 

Seaboard .unit .65 — .70 

•Coke, foundry, f.o.b. ovens. net ton 18.00 — 20 00 

*Coke. furnace, f.o.b. ovens.ne> ton 17.00 — IS 00 

*Colcp, iMftrrdeiim, refinery, AtlanticSeaboanl net ton 24.00 

Fluor Hp'tr, lump, f.o.b.Tonuoo, New Mexico.,. notion 17.50 - 

Fluftr H|iar. ntandard. ilcirnestie washed isrnvel 

Kentucky and rilinois iiiiiieH . . . m*tton 25.00 — 27.50 

Ilineiiite, 52% TKbf |M‘alb. ore. lb. .OIJ— 85.02 

MauicaneHO Ore. 50^o .Mn, e i.f. Atlantie Heaport unit .65 - .75 

Manieaneso ore. ehemical (MnOt).srosaton 75.00 — 90.00 

Molyb.lenito. 85% MoS,. per Ib. of Mo.S„ N. Y Tb. .70 — 75 

Monaxite, permit of'niOf.unit 42.00 — . 

r.vrites, Sp-iiimh, fines ,e.i.f., AtlantieHeiipiirt unit 12 - ... 

SpaiuHh, fiiriinee sise, c.i.f., Atlantii- 

seaport. ... ... unit .161— _ 

PyriliH, SpaniHh, run of niines, ei..f., Ailantie 

Boaport . unit 12 -- .14 

rvritcM, doinratie, fines.unit .12 — ,14 

RiitiIo.95% TiOi|>orlb. ore. Ib. .15 - 

TunKBtfii, Selieelite, 60% WO* and over, per unit 

ofVVOai. unit 6.00 

Tuiixsten. Wolfrninitr, 60% WC). and over, per 

unit of WO.. N. Y. r ... . unit 5.00 — 

rraniuiii Ore (riiriiotite) per lb t f 1 s Os .. Ib 2.75 — 3 00 

ITraiiiiini oxide. W'r perlb. nnntuine«| UsOg. .. lb. 2.73 3.00 

Vanadium pentoxide, 99*'/;.lb. 12.00 -- 14.00 

Vanadiiiiii Ore. per Ib. of Vs Ofi roninined.lb. 1.25 — 

Zirron, washed, iron free. Ih .10 — ... 

•Nominal 


Non-Ferrous Metals 

New York Markets 

f 'ents p'T I li 


Copp«‘r, elect rolytie . 18 >0 

Aluminum, 98 to 99 im'f rent . 34.80 

Antimony, wholesale lotN, ('hinese iiiid .Ifipiinese. 7 00(^1 7 50 

Njeke', oriJinnry (IiiRiil) ... . 43 00 

Nickel, eleetrolvtie . 45 00 

Tin, 5-ti.n lots . 43 50 

bead, New York, spot. 8 40 

bead, I'b St. bouis, spot. 8 20 

Ziiie, apot. New York. . 8 00 

Zi tie, spot, 1*^ i^t. I oil IB . 7 ZOCi'S.OS 

OTHKK MMTAI.S 

Silver (('oiiiinei 1 - 1:111 . uz $0 991 

('adiniiiiu . lb. I 40(tf I 50 

RiHiniitb (500111. lor.o . lb 2 70 

(\»balt . . lb 4 00('i6.0CI 

MagiiPBiuiii rf.o b. Niagara l‘'allH> .lb I 75 


riatinuiti. . or. M 5 0(1 

Iridium ... . or. 350 00 

Palladiuni. 'or lft'> OOm 110 00 

Mercury.75 1b 83 00 


riNisiiKH MKT.vb iMtf»i >rr'rs 


(*uppi-r slieets, hot robed . . .. 
CopjMT bottxnns . .... 

Copper rixls . . .. 

High brass wire and ahetts 

High brasH rmlH . 

Ijow brass \i ire and Blii*etB .... 

liOw brass r^ls . 

Krazeil liraHB tubing . 

Rraxpfl hriinze tubing . 

SeaiiilesR eop^H-r tubing . ... . 
SeairilrN.s bigli brnsH tuliiiig 


" arclioiHo Triee 
('.'iits |H-rI.b. 

33 50 


18 00 

38 OOm 40 00 
30.25 

27 00 

28 50 

29 no 
38 25 


41.75 


34 00 


33 00 


(lid) MK'I'ALS 

|iiiiind 


-I'lie fnllmiiiig :iri- (he ileiilers’ purcliiising prirr- in rental per 
— New York —^ 


One 

Current Yeiir .-Ngo Clevel;i:iil ( hniigo 


Copper, heavy and erueible. 

15 00 

17 00 

14 00 

15 

00 

(hipper, hi'avy and wire 

14 00 

Ib 00 

13 50 

14 

50 

Copiier, light and bottoms . 

12 50 

14 00 

12 00 

13 

00 

I.eiid, heavy. 

7 00 

4 75 

7.00 

7 

00 

1.eail, ten . 

5 00 

3 75 

4 00 

6 

00 

ItiiiHS, heavy. 

9 50 

in 50 

10 00 

14 

50 

Brass, light 

7 00 

7 50 

7.00 

R 

00 

No. 1 yellow hriisH tiirniiigH. 

8 50 

10 00 

7 50 

8 

00 

Ziiio. 

5 00 

5 00 

4 50 

5 

50 


KeiTo-rarhon-titnmuni, 15-18^;., fob. Niitgiirii 

FuUs. N. Y.net ton $200.00 —$250,000 

Frrro-eliroine, per lb. «I (*r. cfuitniiied, 6-8% 

carbon, enrlots. lb. 18 — 19 

Ferrii-chroiiie, per Ib. of Cr •■iini:iini-d, 4-6®; 

earbon, earlots ... Ib. .20 21 

Ferro-iiningnni'se, 76-80% Mil, donlestir grnsston 195.00 - 200.00 

rerro-innngniii-M-. 76-8(F^ Mn, Knglish .. .. gross ton 170.00 - 175 00 

SpiegeleiHeii, 18-22®;, Mn.. .gross ton 80.00 - 85.00 

Ferro-inolybdenuiii, 50-60®; Mo, p'-r lb. nf Alo.. lb. 2.25 - 2.75 

Ferro-ailicon, 10-15%. ... grtisiitnn 60.00 -- 65.00 

Ferro-ailieon, 50%,. . .gross ton 80.00 —■ 90.00 

Ferro-silieon, 75%.. • ■ .X*'***' 150.00 — 160.00 

Ferro-tungBten,7u-80%, perlb. of contained W... lb. 1.10 — I.IS 

Feiro-uraiiium, 35-50*Ir *»f I’tjprrlb. of r roiitent lb. 7 00 — . 

Ferro-vanadiuiii, 30-4(1% perlD. of contained V.... lb. 6.50 — 7.75 


Structural Material 


The following base prices per 1001b. are for Htruetural shapes 3 in. by i in. and 
larger, and plates J in. and heavier, from jobbem' warehouses in the cities named: 


— 

- New York- 

One 

One 

.-^Cleveland—s 
One 

, .—-Chicago-* 
One 

( 

hirroiit 

Month 

Ago 

Year 

Ago 

Current 

Year 

Ago 

Curri'nt 

Year 

Ago 

Structural ahapea... 

$4.58 

$4.47 

$3.47 

$5.00 

$3.37 

$4 08 

$3 47 

Soft Hieel biirs - 

4.73 

4.62 

3.37 

4.50 

3.27 

3.98 

3.37 

Soft Bteel bar ahapcB 

4.73 

4.62 

3.37 


3.27 

3.98 

3.37 

Soft aieel bands... . 

6.43 

6.32 

4.07 

6.25 

3.'57 


«.. • 

Plat.B, 2 to 1 in. thick 

4.78 

4.67 

3.67 

4 50 

4.28 

3.67 
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Industrial 

Financial, Q)nstruction and Manulhcturers* News 
====== n I TYrrn ' 


Construction and 
Operation 

California 

SAN FRANCISCO—Tho Federal Rubber 
Co.. Cudahy, Wis., will soon award the 
contract for the oonstnicllon of a 6-story 
factory for the manufacture of tires, etc. 
Estimated cost, 1160,000. G. B. Allen, archt. 
and cnirr. 


Connecticut 

NAUGATUCK--The Rubber Reeenerat- 
ins Co.. Elm St., has awarded the contract 
for the construction of a 1-story addition 
to machine shop and alterations to other 
buildingrs at plant to the F. T. lAcy Co.. Inc., 
499 Main St., Sprinfffleld, Mass. Estimated 
cost. $60,000. 

NEW HAVEN —The Nustone I’roducts 
Corp., Waterfront St., will build a 1-story, 
95xl00-ft. atone products factory. Esti¬ 
mated cost, $12,000. Work will be done by 
day labor. 

UNION CITY (Nauuatiick P. O.) -The 
Eastern Malleable Iron Co. has awarded 
the contract for Rltorlni; and building addi¬ 
tions to the present plant ti* the Fred T. 
Ley (To., Inc., 499 Main St.. Sprln^eld. 
Mass. Kstimuted co.«it, $50,000. 

VEnSAir-T.ES The Versaille.s Sanitary 
Fibre MilLs has nwanled the eontraet for 
the eonstriK'tion of a paper factory to tlie 
IT. Wales IJnes Co., 1.14 State ,St., Meriden. 
Estimated cost, $ 100 , 01 ) 0 . 

Delaware 

WIT.MINGTON—The WilinliiRton Sugar 
Refining Co. plans to build a sugar refinery. 
E.slimated co.st, $2,000,000. W. Higginson, 
18 East 41st St.. Ni*\v York City, archt. 
and engr. 

Illinois 

CHICAGO -Till' Coca-('ola Co. plans to 
build a plant on Crawford and Karlov 
.Ave.s. E.stlni.ated cost, $750,000. 

CHKWGO -The Sherwin-Williams Co., 
noth St. and Stephenson Ave., is building 
n white lead rnaiiiifacturirig plant and i.s In 
the market for ei|ulpmt-nt for the manu- 
faeliire of litharge :iiid red Ie;id. 


Kansas 

ciiaNUTE Thi* Mutual Oil Co.. Mutual 
Bldg , Kansas City, Mo., will build a S-.'ilory, 
SSxOO-ft. wax plant for the maniifaeture 
of lubricating oil. Estimated cost. $100,000. 
Work will be done by day labor. 

TOPEKA Thi* Topeka Fdry. & Iron ('‘o., 
918-.S22 Jackson Avo., plans to construct 3 
buildings, including a foundry and machine 
.shop. Rl.stlmated co.st, $100,000. 


Maine 

WATKRVllA.B - -’nu- Ki-yos Fibre Co. 
has .awarded the contract for the construc¬ 
tion of a paper factory to the Aberthaw 
Constr. <7o., 27 School St., Boston, Esti¬ 
mated coat, $100,000. Webster A Iwcroy, 
534 ('•ongress St., Portland, engra. 


Maryland 


BAIjTIMORE -The Bd. of Awards has 
awarded the contract for the construction 
of a hydrolytic tank, sludge digestion tank, 
etc., at tho sewage disposal works, west 
shore Hack River, to tho Robertson Bros., 
106 Hopkins Pi. 

BALTIMORE—^The Intorocean Oil Co., 
East Lexington St, plans to build a l-story, 
30x38-ft. chemical laboratory. Estimated 
cost, $7,78A O. F. Adams, archt. 


BALTIMORE—Th« Whitaker Paper Ca, 
416 Guilford Ave., has awarded the con¬ 
tract for the construction of an 8-story, 
100xl$6-ft warehouse on Guilford Ave., 
Saratoga and Davis Sts. to the Turner 
Constr. Co., 844 Madison Ave., New York 
City. Estimated cost. $600,000. 


Massacliusetts 

EAST rBPi»ERBI,I.—The Nashua River 
Paper Co. plans to build a paper factory 
addition. Estimated cost, $100,000. 

HOLYGKE -The Perfect Safety Paper 
Go., Winter St., plans to build a 60xl00-ft. 
paper factory aildition on Appleton and 
Winter Sts. Estimated <*ost, from $76,000 
to $100,000. Ho\ve.M & Howes, 243 fitgh 
Sts., nrcht.*i. 

Michigan 

MAHYSV'ILLE The Aliiinimini Castings 
Go., c/o E. E. Allyne, 2800 Ilarward Ave., 
('•leveland, O., plans to build a 2-story fac¬ 
tory. Estimated cost, $76,000. 

ONTO.NAGON—^I'ho Northern Fibre Co. 
has awarded the eontraet for the construc¬ 
tion of a 2-story pulp mill to W. E. IJlo, 
Stevims Point, WIs. Estimated cost, $350,000. 

OWOSSO—The city has aw'arded the con¬ 
tract for furnishing labor and material for 
the construction of a water flltrntlori plant 
with 1,000,000 gal. capacity to the Ann 
Arbor Asphalt Gonatr. Go., Ann Arbor. 
Estimated cost, $76,000. 

Minnesota 

WABASSt) -Thv < lty rojerted all bW« for 
the const ruction of a sewage treatment 
plant and general sewer. Estimated co-st, 
$iri.()00. .1. F. Druar, 512 Globe Bldg., 

St. Paul, engr. Noted Sept. 1. 

Missouri 

EXGKI.R1GU SPRINGS- The eity |>lans 
an election Oct. 4 to vote on $26,000 bonds 
to con.struct a distio.saI plant, etc. Shockley 
Eng. Go.. Iv:iiisa.s «’ity, engr. 

MOHERIaY - - The city Is having plans 
preiKirod for the eonstructloti of an im¬ 
pounding dam, Alter plant, etc. E.stiiuatiMl 
cost, $350,000. Fuller & Beard, ('hemieal 
Bldg., St. T,ouis, engrs. Noted .July 14. 

SPRTNGFIEJaJ) — The Wi»od KvenU 
Stove Go. plan.s to build t\ 2-.story foundry. 
E.stimaled eost, $100,000. 

WEBB GITY- Tlie Roek Paint A Gloth 
(*o. is having plan.s prepared for tlu' eon- 
striiction of a 2-story. 61xl.50-!t. p;tlnt fac¬ 
tory. Estimated cost, $150,000. Jtuey .Miller 
Eng. <.’n . .lo]din. engi.s. 

Nebraska 

(THAPPELH-The eliy plftri.s to tnilld r. 
sewage disposal plant and .sewer system. 
Sewage treatment and Tinhoff tank and 
s:ind Alters will be installed In s.'ime, Esti- 
malcd eost, $90.l)t»0, Ilerisingson Eng. Go., 
12lh .and Ilarin-y SI.m , Omaha, engr.s. 


Nortli Daliota 

HURItRFIF.I.I) -Th.- Bil. Kclur. will soon 
award the eonir.'ict for Die <'on.struet Ion 
of a 2-.«!tory, 68xX9-ft. grade and high 

school. A chemical laboratory will be In¬ 
stalled in same. Estimated cost. $100,000. 
R. H. Corson, elk. W. T). Gillespie, Fargo, 
a rcht. 

Ohio 


AKRON- The Miller Rubber Go., South 
High St., will build a 3-story, 60x210-fi. 
factory. Estimated cost, $100,000. Work 
will be done by day labor. 


(TLKVET.ANr>—The Bd. Educ. will re¬ 
ceive bids until October 1 for the construc¬ 
tion of a 1-story sewage treatment and 
water pumping plant. Estimated cost, 
$60,000. C. W. Bates, Natl. Bank Bldg., 
Wheeling, W. Va., archt. 


CLEVELAND -The Peerless Motor Car 
Co., East 93rd St. and Quincy Ave., rejected 
bids for the construction of a l-story, 
60xl00-ft Japanning building. Estimated 
c«»st. $100,000. (Tarter. Richards, Grlfflth 
Co., Illuminating Bldg., archts and rngrs. 


COLUMBUS- -The city will receive bids 
until Oct 4 for the construction of additions' 
and repairs to the sewage disposal plant on 
Dawson Ave. P. N. Roderick, village elk. 


TOLEPU- -The Mauiueo Tire A Rubber 
(''(t.. 705 Madison Ave., Is having plans pre¬ 
pared for the construction of a .3-story, 
I00x300-ft. rubbcM’ lire factory on l,nckcy 
Rd. Estimated cost. $300,000. G. G. Mor¬ 
rison, prv». O.sborn Eng. ("o., 2848 Prospect 
.Vve.. archt. and engr. 

Olilalioina 

UOUGUKRTY -’nn> l’ontlin-nt:il Asphalt 
& Refining (To., Okl:ihom:i Glty, will build 
a reAn»*ry hen*. Estlm.ated cost, $1,000,000. 
Work will bo d<*ni' by .lay labor. 

OKLAHOMA GITY The city will soon 
receive bld.s for the cfmstruction of a sewage 
disposal plant. Estimated cost, $1,000,000. 
Pierce, Greeley & Hansen, 39 West .\dains 
St., Chicago, 111., engrs. Niitcd .Inly 14. 

SPIRO—The city plans an election Nov. 
4 to vote on $60,000 bonds to construct a 
Stowage disposal plant, etc. 

Pennsylvania 

PHHaADKLI’HIA—E. Hub.schniun. Orl- 
Riina and Willow Sts., has awarded the 
contract for the construction of a l-.‘«tory, 
60x90-ft. leather f.actory addition, to Mon- 
gahan & Loaso, 8016 Chestrut St. 

PTTlLADEIfPHIA—Mcllvaln Bros., 16th 
.and Hamilton Sts., will soon award the 
contract for altering their drug factory. 
Ballinger A Perrot, 329 South Broad St., 
nrchfs. 

Rhode Island 

PROVIDENCE-Brown l^nlveralty. Pros¬ 
pect St., will soon award the contract for 
the construction of a 3-story, 60x200-ft 
laboratory. Estimated cost, $260,000. Day 
Ik Klaiidcr, 926 Chestnut St.. Philadelphia, 
Pa., .nrehts. and engrs. Noted Aug. 26. 

Texas 

WICHITA FAI-liS —The State Bd. of 
(Tontrol, Austin, will receive bids until Oct. 
4 for the constriicl Ion of a sewage disposal 
plant, ot«'., at the Northwest Texas Insane 
.\sylum. hero. G. H. Page & Bros., Austin 
Natl. Bank Bldg., Austin, archts. 

Wisconsin 

BEUflUM—Tho city had plans prepared 
for the Installation of septtf* tank, etc. 
E.s1imntcd cost. $25,000. ,1. Donohue, 8th 

SI., Slieboygnn. engr. 

IJ.\RTFOnD—^'J’he city Ls having plans 
pn-pari'd for the tnsialliition of sewage dis¬ 
posal tanks, etc. Estlm;itcd cost, $25,000. 
<*. Lcliis, W<*st Hi*nd, engr. 

.MILWAPKEE The Natl Brnkc * Elec¬ 
tric Gf».. lifllcvicw I’l., has aw'nrded the 
cnrilr.-ict for the construction of a l-story, 
16-tx I.SD-ft. foundry :iddition to Paul Illcsen's 
Sons, 1000 Humboldt Ave. Estimated cost, 
$2.‘.0,000. Noted April 21. 

GSIIKGSH Till* Mercy Hospital, 186 
Hazel St., Is h.'iving plans pn-pared for the 
construct ion of a •l-story hospital addition 
and nurses’ home on Hazel .St. Chemical 
laboratories will be Iri.stnlled In same. E.stl- 
iiiatcd en.st, $600,000. E. Brlclmoler & Sons, 
UidviTsIty Bldg.. Milwaukee, iirchts and 
• •ngr.s. 

SI IEBGYGAN - - The ('olumbl/L Rubber 
Mills. 176 16th St.. Milwaukee, has awarded 
the contract for the construction of a 
2-.stor.v. 100xl70-ft. fai'tory to HiTiunn Lo- 
esiiig. 914 Superior St. E.stlmatcd co.st, 
$60,000. Noted Aug. 11. 

SIIRBi)YGAN The Tomah Rubber Co., 
176 IGth .St., Milwaukee, has awarded the 
eontraet for the con.struction of a 2-.4tory, 
70x100-ft. rubber factory on T,yrnans Ave. 
to II. I,<icsing. 914 Superior St. Esti¬ 
mated eost, from $50,000 to $60,000. Noted 
Aug. 4. 

Ontario 

TaONDON—^T hc Daughters of the Empire 
has :l warded the contract for the construc¬ 
tion of a 3-slory, 100x280-ft. children’s 
ho.sptial on Ottawa Ave., to John Puther- 
bough, 272 Regent St. Special laboratory 
equipment will be Instnile.d in same. Esti¬ 
mated cost, $250,000. 

OTTAWA -The Ottawa Paint Works, 687 
Wellington St., has awarded the contract 
for altering paint factory on Wellington 
St. to A. Christie & Son, Kensington Apts., 
Elgin St. Estimated cost, $50,000. 

SANDWKTT EAST—The city plans an 
election to vole on $200,000 bonds to con¬ 
struct Intercepting sewers, sewage disposal 
plant, etc. Morris Knowles, Ltd., Heints- 
man Bldg., Windsor, engr. 
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Coming Meetings 
and Events 

Amkiiicav Ashociation wm Tin*: AnvAxrK- 
MIONT OP S<'IKN<'K Will hold iU l‘»20 iiKetlng 
27, 1920. to ,/un. 1, 1921. :it CliUugo, 111. 

AMKHK'A.N ('kramio .Sociktv will liolil Its 
nntiiiul meeting the* woi*k 4»f F»*b. 21, 1921, 
.'it <ViliimbuH. Ohio, with hi'udquartiM'.s ut 
Iho Dr.m-liU'r Hotel. 

AMKIIK-AN* El.KeTlloClIKMIi'AT, SOf'IKTV wlll 
hoM Its f;ill meeting In the Hotel Statler, 
Olevi'liind, Ohio, Sept. 30, Oet. 1 nml 2. 

AMKItlf'AN' EN'OINKKHINO Ooi^NC'IT. i»f Hh* 
]«’••!Ier.'itoil Anii'i'le.'in lOngitieerlng Soe|etli*,s 
will hulil :i mi'eling Nov. 18 un<l 19, 1920. 
in W.’i.Mhlngton, I). (.*. lleadqu.'ii'terM will 
be at the New Wlllurd Hotel. 

Amki{|c*a\ Koitnprymkn’s Assoim \tio.v 
will hohl It.M 1920 eonveiillon and exhibit at 
I‘olllliibll.M, Ohio. tliO week of Oet. 4. 

A.mki(I«'AN Mi.mno ('oN(:itii:.s.s will hold it.s 
ih'XI eonvention In Denver Nov. l.'i. 

-\MKitirA.\ T*iry,sieAr. .Soimkty will hold n 
meeting Nov. 27 at the Case Seliool of Ap- 
pli«-d Selenee, Cleveland, and the annual 
nii etirig, beginning Dee. 28. at C'ldcngo. th* 
latter l)elng the oeea.*4|oii of the speeial 
qiiailreniii:il meeting of the Amerie;iri A.s.so- 
• •latlnii for the Advaneement of Si-lenee and 
tie- \l1)li;iteil .Soeletle.s, 

AMKIU'A.N' .SoriKTV op MKiMI AMI'AI. lO.S’OI- 
■NKPii.s* 1920 annual mei^ting will be held 
in the Kngineering Soe]etie.s' rtiiildlng, from 
7 If* 10 liielii.sive. 

C.VNMUAV iNSTITl'TW OF MIMM'. A.NP 
•Mktm.T.I'icoV will hold It.s .Meeond ;iniillal 
\Vf stern meeting in Witiniiieg. .Man., on 
Oet. 2.'*, 2fi arifl 27. lle.Khniarler.s will be 
;»t the Hotfl Fort Hairy. 

Ei.Kf'Tiiie FrKVAfi*: .\s.^ofi \rii>.\ will hold 
•i niifting Oet. ti. a! (*o|iimbii.s. Ohio, the 
.viilijei t of whieh will he "Ui'fraelorie.*«." 

I'lsta \ I-Fifi VO (Nii'mmi. will hold its m-xt 
nii'etiiig in Clile.'ino, 'rhiir.'?il;iy, Oet. 21. 

1 NS’riTI -1 K op .MkTAI.S lUNI.'flON iiP TMP. 
.\ 1. .\1 K will hold il.s ipiial ioiiil tiieeling 

willi Hm* .\ nierie:i n i•^lllnlll‘\ nl•'l^.•- \s.‘ioei i- 
tnm at Cohimini'^, Ohio, during the week 
h«-ginii!iig < )«‘t. 1. 

NvrrovM. .\ s.-'.ih’iatiov nr l’rKi’M.\.*u.\«: 
Ai:k\‘I’.' 4 will hold it'^ aiinii.'il eonvi>ntinn at 
the I’tingn-.^: ilnt<l, t’liieago. III., Oel. ||, 

I anil I.'!. 

'riii: Ui iii'.Pi! iin.N Ilf the .N'atlniial 

ll'e|> OnuiM-il will enll.'^idi r ''.iri'tx |irnli- 
li rii'. fif e^pei i;i| intnri st In till- rublii-r in- 
dll.'’ll.\ ;il a .si'itmii lailifi'l enee tn lie |ie|d 
Si pf. 2!t tn Orl. 1, ill ennilfel inn wiili tin- 
ii.atainal si-.*^.sion of tla* Cnimeil to he lu-ld 
in < Miie.agn, 

.'^oi irTV or I.M»r.sTiii Vf. Km:im:ki:s will 
hold Il.s fail national eoiuentloli :il ('.ar- 
iiigie Miisii- I'ilt.'^hurgli, I’a . Nov. I a. 

II .mil 12. 


Industrial Notes 

W. S. itof'K w'Ki.'ii Co., New York, e;ills 
attention to Hull. 217, ihited .lime, 1920, on 
“.\iitom;itie ;ind Seriii-Automatle l*'iirn;iei‘M 
for the CniitimioiiH Heat-Treatment of 
.Mi'tal.a.” Tlil.v hiilletin lx a re\|ew*of meth- 
od.Mt.and equipment that the eiaiip.'iiiy }i;oi 
flevelnped III reei'fit yeai'.s and which liave 
.shown their value In pr.aetlee. 

Wkm.ku Mi’ij. Co., Chicago, HI., l.s Is.suing 
a four-p;ige folder on coal h.aiidling eqiiip- 
iiieiit w liii h help.s .solve the laluu* priddem. 

Ni’ok.vk AVi'KitF.. HrooUlyn, N. Y., de¬ 
signer and builder for tin* enamel, glass, 
lia>ii .and ste.'l inilii.strie.s of patent recuper¬ 
ator .system fui'n.aee.s, h;is I.ssiied a book¬ 
let giving liliistration.s and ile.seriptioii.s of 
ilifiVreiit furitaees. together with llhi.stra- 
tlon.s <if aotii.al Iii.st:iUatiun.s. 

IhuXS-TACO-NY CicUOnil.K Co.. IMiil.iilelphia. 
r.i., li.'i.s Issued an illiistr.'ited booklet f*ii 
11" eriiclble.s, plio.sphorizer.s, leiort.s, .stlrrer.s, 
.skiriimer.s, etc., .special eruelblex, .•^toppers, 
iKizzle.s and .sleeves. 

WkstoN" Dopsox /t Co.. Ixr., ;innoiinee.s 
the .appointment, a.s ex]iort s.ahs manager, 
of V. It. Wadleigli, formerly eon.siill ing 
and export engiiwer. vita- .1. H D.inIsoh, 
resigned, and of J. \V. .^ainls a.s ;is.si.st.'iiit 
export .•5ales inaiiag«a‘. 


W'. Al. Hi'Mi'JiRKT has purchased the 
pla?it of the Has Oil Chemical Co. of Ham¬ 
mond, Tnd., and will enter Immediately 
into the miinufucture of dye Intermeiliates, 
ineluding paratoluidinc, orthoioluidlne and 
parunitrotoluol. 

TiiK Kkwaitnrr Mpo. Co., Kewaunee. 
WIs., has elected C. G. Campbell a mcinbcr 
of t1i«> board of directors and has appointed 
him genc.Tfll manager. 

Tiik Poweks KEUtJLATiNO Co. hns re¬ 
cently moved into a large modern flro-proof 
faetfiry building having floor space of about 
40.009 sq.ft. The company has grown to 
this size from the small beginnings In 1890 
when W. r*. Powers turned out the first i 
hf»ii.se regulators In n small room 12 x 16 ft. 
Iteeently the older employoe.s of the corn- 
pany, Including one who has been with the 
oi'g.'iiilzntion from the beginning, prc*sented 
W. P. Powers, their president, with a silver 
cup In token of their afteetlon and esteem. 

Tiik Simonph Mfg. Co. has Just eom- 
plet"d an addition 40 x 50 to Its researeh 
labfM'.itory connectofl with Its steel mills at 
Doekport, N. Y. Additional equipment con- 
.si.Mtliig of a 300 to SOO lb. capacity special 
typo electric melting furnace, several eloc- 
trie healing furnaces and other tools and 
*‘quipment have been installed, with a view 
of greatly extending fHelllllos for I'arrying 
on development niid n'-searcli work. New 
form Ilia. s and methods for making .special 
.steel.s will be woi'ked out at the enlarged 
laboratory under the direction of an export 
iiielallurgicai stntT. 

Tiik Wksti.voiioitsb Ei.kctkic & Mfo. 
‘'o.*s w;ir inemorial .scholar.sliii) coiiimillec 
h;is .‘iniioiiiieed as the winners of the four 
."ehol.'ir.shlpM for tlu* coming year. 1920-21, 
Alva C. (*orrao, small motor drafting de- 
Piirlinenl ; Henry Hardiner S.vniotids, .son 
of N. <t, Syiiuinds, manager industrial s;iles 
illvision, Chie.'igo olllce; .f. li;ih' Seabert, 
transformer engineering dep;irtment, and 
Herbert It. Hillman, .son of William A. 
Hillm.'in, wlio has bi'cti .‘i machinist in the 
works of tile H. D. Nutt:ill Co. for tweiity- 
.seveii >ears. Th**.se memorial seholar.ships 
wi-re e.stahlished in 1919 :is :i iiie:ins for 
porpel ii.'iting the memory of 1lio.so em- 
ployei-.s of tlic West liigliouse eoinpaiiy ami 
its .suh.sidi.'iry eoiiipaiiies wiio took part in 
the great wai'. N:ieli selio|;iI'.sli')! i-an'ic-.s 
with it tin' ;iiimial payment of $.700 for :i 
pi-riod not to i-xceed four >M'ars. 'Phi* pay- 
monl I.s to he afiplieti tow.'irds an eiiglni'cr— 
ing edIleal Ion in any tochnienl seliool or eol- 
Irge .sehs-ted by th<‘ .siieei*s.sfill e.'indidate. 
.‘'^eholarship.s ai'o graiiti'd for one y«*ar only, 

■ iinl :ippri»M-il by Hn* si liolarship eominittfe. 
hill :iii> continiii'd for the full eoiirs** pro- 
\ ih-il tin- scholar inaint;iins the aoadomie 
Mini otln-r st:indards rei|iiireil hy tlio iiisti- 
lulioii. The .Mwardiiig of tie' si lioIarship.s 
i,-, h.isi'il upon the per.snnal eh.'iraeti*r of Ihi* 
;ipplie:int.s :ind gradi'S in ex;iniin:itions. 

\ii|:oT A. llA.VKS, who h;i.s long eondueted 
;iii ;iss;i\ ollleo :ind ej)eiiiic:il I.'ihor:ilor> at 
l•;p| .'<.ii-ranierito St., S;in l•’r;l riei.*(-o, ami 
t.'stiiig l:ihor;ilori>‘s in sep;ir;iti* i|uartei'.<. 
h-is r«‘eentl.\ inovod into a now and I;irgf|‘ 
building al 02 1 ,^;icr.nnicnlo ,Sl. Tin* new 
building will Inuise tin* I'lilin; I;il*or:itory 
ei|iiipinent :ind contains a sanifiling room. 
.Ill :i.s.sa\ room, a chemical l:iltor.*ufor> w ;tli 
ilaik room. :i testing lahoi'Mtor.v :ind a 
Ihr.ai.x. 'Plio iin>re eominodioii.s iiuarter.s 
p-rmll of lln* l•llIeient ;irran»;emoMt of «m|iii))- 
iiifiit ami allow sp:iee for additional aiu>:i- 
laliis. Tlio ti-.s1iiig laboratory is thoroughly 
i-qiiqipiMl to iiamlle miiteri;ils of eori.struc- 
tioii ami eomincree. Tliere is a grow- 
iiiU di-mami lor this class of work both In 
volmm* and v.irlet.v due to the increa.so in 
foreign trade tliroiigh the port of San Fran- 
I isrii as Well .a.s lieeau.so of the eviih'iit need 
of insiieitloii of incoming and outgoing ship¬ 
ments 'Pin* h'sting lahor.atory h.'i.s an ex- 
pi rieiieeil personnel and Is in position to 
perform e||leii»nt servh'i-. 

Cm mm.ks Wiuti.no Hakek, for many years 
editor-in-chief of i'int/inf vnnff Ni ir« .and 
since 1917 consulting editor of Kut/'nietriiif/ 
\ru\s-l!t ron!, announcea bis ri'Signatlon and 
the estahlisimient. undor Ills dlrcetlon. of 
the Kngirie. ring i:iisincs.s Nxchaiigc, with 
otllees at 30 Cliureh St., New York City, 
an .agency to bring together those desiring 
t«» sell ;iny sound engineering or technical 
hii.sliie.ss manufacturing, constructing, sell¬ 
ing or professional- - and those sei'klng op- 
piti'tunlties to purchase. 

The A.IAX Hi.KCTiioTiTERMifj CoRjv, Troii- 
lori, .V. .1., announces that Dr. K. F. North- 
nip ha.s roeeiitly been elected vlee-preslderit 
of the eompiiiiy ami Is now engaged In per¬ 
fecting the hra.ss-nielting fiirtiaec of the 
.Vlax-.Vortliriqi type. Dr. Northrup has re- 
sigiictl his profe.ssorsh!p at I’rinceton Uiil- 
\erslly in onler to devote his entire time to 
the hustne.s.s of the company'. 


Manufacturers’ 

Catalogs 

Tiik I’knnsti.vania Forgb Co.. Brldes- 
burg. Philadelphia, Pa.. haS issued a 32- 
psge booklet on Forges and Pressed Steel 
J )li; lilueks Made from Acid O.IT. Stool. 
This booklet Is known as Cat. No. 3. 

Tiir Monarch Mfo. Works, Inc., Phila¬ 
delphia, Pa., has issued a 4-pagc folder, 
I'at. 6, Section C, on Improved chemical 
sprays, which gives descriptive matter and 
lllnst rations. 

Tiik Wahrkn Chemical Division of The 
Harrett (To., New York, calls attention to a 
small booklet on Alkali and Acid-Proof 
Aru'hor Hock Asphalt Floors. 

The Mine & Smelter Suimm.t Co., l!jcw 
York City, has Just received from the press 
Hull. No. 63, on Massco Furnaces for mplt- 
Ing, h.’irdcning, tempering, annealing, forg¬ 
ing, assay work, ore roasting, etc., using oil, 
ga.s or gasoline fuel. This attractive 48- 
page booklet gives Illustrations and de¬ 
scriptive matter of the following furnaces: 
eriicible tilting; potless tilting; small sta¬ 
tionary gas ;. gasoline melting; inuflle ; rod 
heating; pack hardening; billet forge; an¬ 
nealing; oil forge; die hardening; rever- 
her.'itmy and mechanirnl roasting, together 
with burners, accessories and motor blowers. 

Afojo.NNiKR Bros. Ou., engineer, (Thleago, 
has Just issued a new IGO-page catalog on 
Seleiititlc Dairy Appnr.atiis and Supplies, 
wlieroin I.s shown h enmprehen.slve lino of 
lln‘ <-ompany’s own apparatus, al.so ;i very 
eiiniplete line of laboratory accessories for 
the rheinieal and baeleriologlral control of 
milk and milk products. The second sec¬ 
tion of 111 *' catalog is devoted to vacuum 
pans, sti'rilizer.s, pumps and a complete line 
Ilf heavy mnehlnery ii.s«.>d in condensed and 
evapor.ated milk plants. 

T.kkds & NoiiTiini’P (’•o., Philadflpliia, P:i., 
lia.s i.s.sued (\'it. No. 75. entitled “Kleclro- 
im-trie MetlaKls and Appar.'itiis for Di-ter- 
miiiiiig H>di'ngeii Ion Concentrations.'’ 
Til is booklet contain.<( the following: Heii- 
«-ial ('onslderatlons, Tlie Working Foiimi- 
la.*!, JOleelrometric Method.^ Appllealile to 
Hydrogen Ion .Me;i.suremeiits, .Nlctiiod.s Fin- 
ploy ing I'nienlioiiieter Prineiple, Practical 
Coii.siiieratlons in Appl.\irig Woi'king I''iir- 
miilas, Appl1c;ition.'4 of the (Jas Chain to 
'i'itralioii Ati:ilysis, Indii.^'trial ApplU-atioiis 
of li.'M' C|i:ilii .Method.", Hibllograpliy :iru1 
I’riie 

Tiik Yak.nai.i.-W.m:i\*o <'o., Philadelphia, 
Ha., is ilistrihiiting Hull. No. -Mo, deseriu- 
ti\e of tin* V.'irway se:itl*-ss and double 
tightening blow r*ff valve.v, liotli separ.'itely 
;itid In eomliinatioM. 'Pile Y’rirway iliiiihle 
tightening valve is :i new ileveiopment, luiv- 
ing bi-eii ili'.sigrieil prim.'irily to use in roti- 
Junction witli Ibe .si>;itli'ss v;iIv«*.m in eertain 
.st.-ites when* bo'b'f laws reqiiiri' us»- of 
eitlici* two \al\es or a blow-off v.'ilve aivl .a 
eoek tui each imlivlilual blow-off line. 'Phis 
eotiform.s with liie A.S..M.F. boiler rode. A 
<-opy will b*' .sent upon reqiie.st. 

Till*: OxWKti) Aorta'I.knk Co.. Clile.ngo. 
111., lias its new *‘Fvei-eady” eatalog ready 
for the iiiiblie. Tin* catalog is l.ssued In 
si'flioris, ^•;ll■ll devoted lo a partleular phase 
or*'Fveready” eciuipinent -welding and cut¬ 
ting blowpipes, regulators, accessories, etc. 
The "Fvi-re.-ul.v’’ line was formerly niariii- 
f.'ietured iimlei* the name of "Prost-O-LIte” 
apparatu.s by the Prest-(.)-!.ite Co., and wa.s 
extensively used In the metal trades. The 
Oxweld eompatiy look over the production 
.'ind s.'iles under the present name— 
lOveready—early in 1920, Ineorpornting <‘er- 
taln improvements in design lately dcvel- 
opiMl in oxy-acetylene engineering. For the 
heriellt of u.sers of 12vi*read.v welding and 
cutting apparatus who desife spoehal Infor¬ 
mation on any particular phase of the In¬ 
dustry, a series of small printed pamphlets 
eontalriJng matter excerpted from the Ever- 
eady instriicthm hook and catalog. Among 
the subjects ready for distribution are: Di¬ 
rections for Operating I,ead Hurning Equip¬ 
ment, 12 pages; DireePons for Oporntlng 
Welding Equipment. 12 pages; Direetlons 
for Operating Cutting Equipment, 8 pages. 
Each pamphlet eontalri.s a detailed list of 
parts eomprisjng the equipment treatetl. 
Copies are mailed free on request. 

The I..ooMiR-MANNi.va Filtkr Distribu- 
TiN<» Co., Philadelphia. l*a., calls attention 
to a new catalog on Its fliters,. which In¬ 
sure clean, safe, freshly-flltered water for 
all iKses. 



11. G. PARMELBB 
Editor 


ELLWOOD HENDRICK 
Cuuuultlnr Editor 
ERNEST B. THUM 
Astfodote Editor 


WALLACE SAVAGE 
ALAN O. WIKOFF 
Assistant Editors 


CHEMICAL 

& METALLURGICAL 

ENGINEERING 

A eomolidation of 

ELECTROCHEMICAL A METALLURGICAL INDUSTRY and IRON A STEEL MAGAZINE 


L. W. CHAPMAN 
WvBttTD Editor 
CHESTER 11. JONES 
CHARLES BLATCULBT 
IiiUustrial Editors 
J. S. NEGRU 
Maiiairlur Editor 


Volume 23 


New York, October 13, 1920 


Number 15 


ChoosinfiT a Director 

For the Bureau of Mines 

ESPITE the limitations of its name, the United 
States Bureau of Mines has a very definite and 
practical interest for the chemical and metallurgical in¬ 
dustries. Mines belie their name unless they yield ores, 
and ores are without value unless metals can be pro¬ 
duced from them economically. Nor is it the metallic 
minerals alone in which our industries are concerned; 
the non-metallics form the basis for the wide range of 
chemically-controlled industrial processes. The Bureau, 
therefore, serves a wide clientele and our interest in its 
welfare is almost personal in so far as we serve the 
chemical and metallurgical industries. 

It has been an open secret for some time past that the 
present director of the Bureau, Dr. Frederick G. 
Cottrell, plans to retire at an early date. His appoint¬ 
ment on the resignation of the previous director, Mr. 
Manning, was a merited honor. Moreover, it was ad¬ 
visable in the interest of maintaining the spirit of the 
organization and continuing its work until the proper 
man could be found to take the post permanently. Dr. 
Cottrell neither sought nor desired the position, realiz¬ 
ing that its administrative nature would not lie wholly 
to his liking. His friends, likewise, felt that he would 
be wasting unusual talents of a high order in a place 
which offered little opportunity for the exercise of 
them. 

Thus we are confronted with the necessity of securing 
a new director for one of the moat important bureaus 
in the Department of the Interior. All will agree that 
the greatest care should be exercised in making the 
choice. The position calls for certain qualifications that 
are quite obvious. Primarily, we suggest that it seems 
appropriate that the director of the Bureau of Mines 
should be a mining engineer—one experienced in the 
theory and practice of mining, skilled in administration 
and organization, sympathetic with the related subjects 
of chemistry and metallurgy and having a broad view 
of the mining industry and its relation to the welfare 
of the country. In addition to these qualifications the 
incumbent should be in a position to make that sacrifice 
which a Government salary entails, and yet he must not 
be so secure in his independence as to have lost ambition 
and initiative. 

A number of men suggest themselves in this connec¬ 
tion-men of the type of Pope Yeatman, R. M. Ray¬ 
mond, A. II. Rogers or Arthur Tiiaciier. Any one of 
these would bring to the office administrative ability and 
technical knowledge of a high order, combined with 
familiarity wdth all phases of the mining industry and 
a salutary knowledge of business. 

We commend their consideration to those officials 
of the Government on whom will fall ^he responsibility 
of making the appointment. 


Competitive Conditions 
In Commodity Markets 

OR many months past there has been what is com¬ 
monly called a “sellers’ market” in the majority of 
commodities. There has been competition, but it has 
been competition among buyers rather than competition 
among sellers. We cannot forget, however, how sud¬ 
denly market conditions have changed at times in the 
past and there is reason therefore to expect that as many 
commodities are now swinging from the sellers’ to the 
buyers’ side the swing will be more or less violent. 

If there had not been compensating influences the 
resulting tendency in recent times would have been for 
competition among manufacturers to become more vio¬ 
lent each time the market turned against the sellers. 
One great compensating influence has been the growth 
of a feeling on the part of manufacturers that the indi¬ 
vidual must not do something that will prove harmful 
to the class. This is a substitute for the price agree¬ 
ments that are interdicted by the common law, written 
specifically into the statutes by the Sherman “anti-trust” 
act of 1890. 

There is a serious question whether this co-operative 
feeling will be as prominent in the competition that is to 
come as it has been in the recent past. Some new influ¬ 
ences have arisen. There has been much of what is 
called “profiteering” and in a given industry the amount 
of “profiteering” attempted by the individual sellers has 
varied. 

In some industries there has been u wide division, 
some sellers having very plainly been proflieera, or 
seekers after the maximum prices obtainable from 
anxious and nervous buyers, while other sellers have 
been punctilious, even overscrupulous, in their efforts 
to avoid even the appearance of profiteering. As a 
result of these divergencies in attitude the men engaged 
in these industries are not in as close harmony with one 
another as was formerly the case, and the outcome of this 
situation may be a disposition to compete more keenly 
than in the last competitive period. 

Another new condition is *that both on account o( 
profiteering and on account of the inability of some 
manufacturers to meet their customers* requirements in 
the past year or more many buyers are thoroughly dis¬ 
gruntled with their regular sources of supply and have 
registered vows that upon the first opportunity they 
wdll take their custom elsewhere. There will therefore 
be a great deal of "swapping” of customers. In many 
trade channels it has been the common practice among 
the majority of buyers to stick to a certain source of 
supply, their experience having been that thus they will 
best be “taken care of” in times of scarcity of the com¬ 
modities involved. Many buyers now feel that instead 
of being taken care of they have been left entirely in 
the lurch or have been exploited to the limit—that in 
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other wordH the test has been pushed beyond the yield 
point and merely kept inside the breaking point, so that 
a permanent set has been acquired, and the permanent 
set means another source of supply for the future. 

As to the attitude of sellers toward the buying trade, 
many have recognized frankly that after the period of 
famine and unreasonable prices they would have to 
buy their way into the trade again, and with large 
profits accumulated they are willing to devote a percent¬ 
age of those profits to the buying process, to the selling 
of goods at a loss if necessary in order to purchase a 
clientele. 

From a consideration of these circumstances it may 
be concluded that there are distinct possibilities of our 
seeing keener competition in some of the commodity 
markets than has been witnessed for a long time past or 
than was ever expecte<l to appear again. 

Who Is 

A Chemist? 

R FCKNTLY wo noted in a valued contemporary of 
I. such high standing that it pains us to read them, 
tAvo advertisements of ch(*mical “positions vacant,** 
which showed a striking lack of appreciation of what a 
chemist is. 

One of these a<lvertisements wanted “a graduate 
chemist or one who has alniost the course** 

(the italics are ours) ; and then procee*ied to state that 
analytical and investigation work in an almost unlimited 
field “in connection with manufacturing processes in 
many industries*’ was to provide “intensely interesting 
work, practically no routine.** We wonder how that man 
who has «)nly “almo.st completed the course** is t(» care 
for this field involving “manufacturing processes in 
many industries.** lie certainly w'ould have to show 
unusual promise. 

The other advertisement to which we refer wanted 
a chemist to do re.search work in one of our industries 
in which there is large opportunity for new investiga¬ 
tion, but where extremely difficult problems are to be 
met. This position was to be filled by someone who was 
asketl to state *‘age, education, past position, if mnj, etc.** 
(Again the italics are ours.) We w'onder how any man 
who has never held a position in chemical work before 
is to take advantage of the “good prospects’* which this 
advertiser olfers. 

It is high time that our indii.stries realized that a man 
fresh from college is not a full fledged chemist. At this 
stage in ordinary circumstances he has not reached even 
the end of an apprenticeship. It is al.so high time that 
the chemists of the country made clear to the industries 
• what they can do and who belongs within their learned 
cult. 

It is almost a temptation to urge that no one .should 
be permitted to style himself “chemist” unle.ss he had 
passed certain cpialifying tests. This very point was 
emphasized by Dr. M. L. Frosslky at the last meeting 
of the American Chemical Society in his address on “The 
t^ialifications of Organic Chemists.” Until we get some 
means of thus identifying the qualified members of our 
profession we are bound to be discredited in the eyes 
of industry, which inevitably through misunderstanding 
of the facts will seek out the man who has “almo.st com¬ 
pleted the course” or will ask for the “previous position, 
if any,” in the experience of one to engage in investiga¬ 
tion work and in the .solution of extremely difficult chemi¬ 
cal problenus. 


Poor Fish 

R. JACQUES LOEB, of the Rockefeller Institute, 
has made many and profound studies of tropisms, 
and published several books on the subject. A tropism 
is a non-volitional act. Perhaps we can best explain it 
in the example of a species of fish with which Dr. LoEB 
was at one time experimenting. The fish were helio- 
tropic— that is, the presence of light in a dark place 
compelled them to turn toward it. Thus if such fish arc 
placed in a globe and if the globe be taken to a dark 
room into which a lighted candle or other light is 
brought they will forsake everything and keep their 
no.ses pres.icd again.st the side of the globe nearest the 
light. Move the light and all the fish will move to face 
it and stay right there as long as the light does; stay 
there until they float belly up on the surface with the 
life gone out of them. Disagreements, the search for 
food, love-making, and all the other joys and sorrows 
of fish life are forgotten or abandoned against what 
seems a grand passion of curiosity. Take the light away 
or make the whole room generally light again and the fish 
will .swim about as before ju.st as though nothing extraor¬ 
dinary had hap])ened. 

Hut if, while they are engaged in what seems like 
pop-eyed and perpetual wonder at the burning candle, 
we secretly lead into the water in which they swim a 
tube conducting carl>on dioxide, we shall soon meet an 
amazing phenomenon. As the saturation of the water 
with (X). reaches a given point the apparent curiosity 
of the fish cca.scs, and one by one they give up their 
posts of observation and swim around and back and 
forth with no more reference to the burning candle or 
the single bright light than a society gold-fish. The 
little extra carbonic acid made them just like others. 
The phenomenon is an instructive example of photo¬ 
chemistry, and a demonstration of the theory of mass 
action in life. 

Now suppose the.se fish w’ere people and could talk. 
And suppo.se we should a.sk the biggest one why he 
looked at the candle. 

“Why,” he would reply, “1 observed a new element in 
our world, and I didn’t know what it was. So T made 
up my mind that 1 would not leave my po.st until I 
learned what it was, or at least what it would do. 
‘Here,* 1 said, ‘is danger, and only death itself can drag 
me from my vigil until I know what it signifies!*” 

Then we might a.sk him why he «iuit looking at it and 
gave up his que.st. In reply he w^ould declare that he 
finally reached the conclusion that the light was not 
dangerous; that it was a thing that did not concern the 
life of the colony. At this point he dismissed the sub¬ 
ject from his mind and went about his business. Or he 
might offer any other reason ex post facto. An intima¬ 
tion as to the influence of carbon dioxide upon his 
opinions would offend him. He w'ould want us to under¬ 
stand that he knew what he was about, that he was a fish 
of character, and not to be swayed in his opinions by 
carbon dioxide or anything else. If Ave were to ask him 
why the other fish also began to swim about freely at 
the same time as he, he Avould di.stend his cheat and in¬ 
form us Avith a dignified swish of his tail that he was 
probably not wholly Avithout influence among his neigh¬ 
bors. Other fish would claim similar originality, fishy 
books would lie written on the claims of the various 
leaders who brought the community back to “normalcy,** 
and the history of the great light disturbance would 
become a subject of academic dispute and later a stand¬ 
ard means of training the minds ^f young fish. 
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Now we're like that; very like it. For the past few 
years this country has been very prosperous and money 
has l)een easy to make. Thinking has hardly been neces¬ 
sary. We know of a young engineer who knew his busi¬ 
ness moderately well, but found it more profitable to 
work as a journeyman carpenter. Work has been very 
well paid. Hundreds of thousands of persons—men 
being scarce—have consequently declared that labor is 
the tmie source of all wealth; and there are tons of 
so-called literature to prove it. This means that, given 
a man, a horse and a cart, the cart and its earnings 
belong to the horse. 

Gradually conditions dre changing. The impossible 
has happened. American dollars have become so precious 
in comparison with foreign money that the foreigner 
refuses to buy of us. Ten dollars a day and bankers’ 
hours—which are the hours banks are open rather than 
the hours bankers work—are still standards .of payment 
fur certain kinds of labor, but the jobs are getting 
scarce. I^abor is beginning to underbid, and while we 
insist that labor is not a commodity and that every man 
and woman who works in an organization is part of its 
human staff, the fact remains that a little competition 
is a wholesome thing. There are limits to the earning 
power of a husky shoulder carrying a hod, especially in 
comparison with the earning power of thinking. Trop- 
isms are less valuable than thoughts. 

Now if our good dollars have got to be so valuable 
that the poor foreigner can’t use them, then we must do 
something liesides strut about and explain our glory and 
our might and our wisdom in making our dollars so 
valuable. When we do that ive are merely disiilaying 
tropisms. What we need to do is some thinking, some 
real thinking, to get a line on the causes and to plan 
out a line of conduct that will be wise instead of foolish: 
intelligent instead of smart. A little season of medita¬ 
tion will do the best of us no harm. Then we may look 
inwardly and consider how much of what we think is 
mere tropism; conclusions reached because of influence, 
weather, situation, liking, etc., on the one hand, and on 
the other how much of our thinking is pure constructive 
thought. When hard times threaten it is impossible for 
us to get ahead by repealing old .saws or by exercise 
of mere tropisms. 

Need for Technical Advances 

In Carbon Black Technology 

AKBON black is a highly important commodity. 
It is as essential as paper to the printing industry, 
every printed word almost being a composite of c(»unl- 
lesa particles of it, which when mixed with linseed oil 
form an ink that is not tarry and in.stantly divides its 
oil ivith paper, giving a <lry, adherent, black film over 
the wetted impression area. During the past five years 
the rubber industry has found it the superior com¬ 
pounding ingredient. The familiar black cord automo¬ 
bile tires are taking tw’enty million pound.s, half the 
annual production and twice the amount consumed in 
printing inks, and promise an unlimited market. 

West Virginia, the birthplace and home of the gas- 
black industry, as well as most all other states having 
natural-gas resources, does not welcome the prospect of 
having this fuel, .so potential for industrial advance¬ 
ment and domestic comfort, all burned up in a few years 
to extract only one pound and a half of carbon black 
per 1,000 cu.ft. of gas. Legislation prohibiting the u.se 
of gas in this industry has failed so far on constitutional 


grounds when tests of its legality were carried to the 
highest courts. 

The remedy for the situation depends on the industry 
making a more satisfactory showing. Ninety-five per 
cent loss of the carbon in the original gas cerUiinly 
looks bad, without even bringing up the subject of cal¬ 
ories escaping in hundred per cent lots. * That some 
effort has been made to improve the technology of the 
industry is well known. Many patents fufm a record of 
the creation of new ideas. Unfortuiiatel.v, hoivever, mo.st 
of these were ill conceived and effected nothing. A 
tari’y lampblack or a gray coky powder are usually pro¬ 
duced by all the.se would-be efficient processes. 

In this issue we arc publishing a full description of 
the channel process by Roy O. Nkal of the Bureau of 
Mines. In a subsequent number we shall describe 
the other commercial pres’esses, and in the future we 
shall be looking for new flevelopments to present to our 
readers. Kvery investigator on this subj rt .should 
first ac(iuaiiit himself with the prnce.s.ses now in u.se 
aim then study the reactions and product.s, physically 
;iiid chemically. Other .sources of heat than the partial 
combustion of the gas may po.ssibly be used, but not in 
thermally decomposing the gas into carbon and hydro¬ 
gen. Pyrogeiietic reactitnis take place with the hydro¬ 
carbon decomposition products, yielding tarlike parti¬ 
cles which if further heateil produce coke dust having 
no re.semblance to carbon black. The reducing fiame 
composition is undouldedly nece.s.sary as well as it.s 
temperature, but the means of obtaining the.se are var¬ 
ious and should be the basis for developments of the 
future. 

A Note 

On Research 

S UIM’OSK, it was lately suggested, that GllKCOK 
Mknukl, the Abbot of Briienn, had asked the head 
of his monastic order for land and labor and the privilege 
to carry on experiments in heredity. Of course, the 
rc(|iiest might have been granted, but he might also have 
been advi.sed that it would be better to leave that kind of 
work to others. Such things often happen in the he.st 
of organizations. It may occur in a laboratiiry almost 
more easily than anywhere el.se. 

We know that the sloppy man is a nui.sance, we an* 
fully alive to the hopelessness of results from di.sorderly 
minds, but we maintain, nevertheless, that the system 
and order which i.ssue from incompetent admini.siratioii 
is often the cleviTs own work. Re.search in industry 
points a defiiiile goal, but the trails found on the way 
arc not to be despi.sed. 1’hese trails an* dividend.s, and 
to miss them is to miss the fruits of n*search. A proper 
division of work is nece.s.sary; great re.search laboMi- 
tories must have analysts to speed up the achievement 
of men of originality; .some persons an* full of invention 
and short of accomplishment, while others can do only 
what they are t«dd to do, although in this they are amaz¬ 
ingly effective. Hut a fal.se concept of .system and order 
must not he allowed to kill invention or to discourage it. 
When a man of re.search has an i<lea it is well to advise 
with him and see if it cannot be brought to development 
with the help of his own en1hu.sia.sm. About the 
worst thing t«) do is to lake the idea away from him 
and to kill his initiative because of some rule. 
Research is the occupation of a gentleman, and this 
fact should always be borne in mind. It is a very 
(li.stinguished calling. 
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Readers’Mews and Comments 


More and Better Tools Needed 

To the Editor of Chemical & Metallurgical Engineering 

Sir:- -There have been several references in Chemi¬ 
cal & Metallurgical Engineering recently to a sub¬ 
ject that has seemed to me one of the most important 
that could be considered by our technical societies, for 
indirectly it leads to a consideration of the proper 
function of the technical school and of the best train¬ 
ing for technical students. 

In the issue of Sept. 22, in describing the meeting 
of the American Chemical Society in Chicago, Major 
Howe's speech at the dinner was summarized as **a plea 
for better tools, among which the most important was 
the publication of tables of physical and chemical con¬ 
stants.” 

In the issue of Sept. 8 J. W. Richards writes at length 
under the head of “More and Better Tools Wanted" of 
the hiatuses in our knowledge of physical and chemical 
constants. Not long ago the American Chemical So¬ 
ciety undertook a drive for $100,000 to make a collec¬ 
tion of constants for publication, a work which had 
been begun by the International Congress of Applied 
Chemistry with its three volumes of “Tables Annuelles.” 

I am inclined to believe that the most necessary thing 
at present is not .so much further compilation of exist¬ 
ing data as it is the determination of new constants. In 
preparing the last edition of my “Metallurgists and 
Chemists Handbook" I made .some inquiry into the 
source of a number of the constants there published and 
was amazed to find how many of them were based on 
work done in the '80s and '90s. 

Having had my attention called to one group of melt¬ 
ing points, I tried to find later determinations than the 
early '90s and spent every evening for nearly three 
weeks in the Library of Congress in this attempt, 
without success. I am convinced that a very large pro¬ 
portion of our published data rests on work done 
between twenty and thirty years ago and that almost 
I he entire field needs rechecking. 

Who is to do it? It docs not .seem to be the place of 
the consulting engineer or of the private research or 
analytical laboratory. It is expensive and absorbing 
work, and contributes not at all toward meeting the 
II. C. L. On the other hand, the logical place for this 
work wouhi appear to be the technical school, the college 
laboratory^ and the .subsidized institution, such as the 
Bureau of Standards. There the professor or director 
has a large corps of assistants, his own living is already 
taken care of, and apparatus and chemicals arc usually 
available without stint. Especially important for re¬ 
search work of the kind I have indicated is the first 
point. The professor can cover a large amount of ter¬ 
ritory in a short time, checking the results of different 
observers against one another, yet none of his assist¬ 
ants is w^asting his time, for the training is valuable 
to each of them. 

Yet apparently there is no longer thought in the tech¬ 
nical schools of anything but “industrial fellowships." 
A friend of mine, head of a large chemical company, 
told me he recently received in one week pressing invi¬ 
tations from .six colleges to establish industrial fellow¬ 


ships. His own comment was, “I refused. Either I 
was hiring the professor, and it would be too cheap, or 
1 was hiring an untrained student, and it would be 
too dear.” • 

Again quoting from CHEMICAL & METALLURGICAL 
Engineering, page 565 of Sept. 22, in referring to the 
Chicago meeting of the American Chemical Society, it 
says: “The Qualifications of Organic Chemists’ was 
presented by L. Crosalcy, chief chemist of the Calco 
Works, in which he, like Dr. Rose (and both Drs. Cross- 
Icy and Rose have had wide experience as professors 
of chemistry before entering into industry), felt that 
so-called utilitarian work was of least value, while train¬ 
ing in general principles in those studies which are 
necessary for the meditations of thoughtful men was 
of leading importance." 

Isn't it about time to get away from the industrial 
fellowship idea, and the publication of constants idea, 
and leave the former to the practicing chemical engi¬ 
neer and the latter to individual enterprise, and give 
a little attention to research work on the determination 
of some of the needed constants? It will probably be 
said that I write “as one whose ox is being gored." 
Who else is there to write on the subject but those 
who are vitally' interested in it? 

Nhw Viirk IlONALD M. LIDDELL. 


There’s Trillions in It! 

To the Editor of Chemical & Metallurgical Engineering 
Sir:—T he Exposition brings to light all sorts of unex¬ 
pected things. A gentleman who own.s 6,400 acres of 
shale land showed a report that he had received from 
a technical “expert.” lie refused to give up the 
expert's name, so I am restricted to the mere record of 
his glorious imagination, which seems too rich, too 
active, too venturesome to be permitted to blush unseen. 
If we could only transform this imaginative energy 
into foot-pounds, I believe we could run a blast furnace 
with it^ Like all men of similar (but lesser) gifts, he 
presented two sets of figures in his estimate of the 
industrial value of the gentleman's property, which he 
calls respectively “high” and “average.” 

The value of the shale per ton is declared to be: 



HikIi 

A veruffo 

Oil. 75 ffuL, Kniili' 

$12 50 

$7 50 

OuM . .. 

65 00 

10 OQ 
5 00 

Silwr. 

33 15 

niAiiiiuiii .. 

86 00 

8.00 

Potnnh 

12 00 

6.00 

Ariiinonium siilpliati* 

6 00 

3.00 


$214 65 

$)9 50 

rrotlurtuiii ooitf... 

5 00 

5.00 

“Net value” per t»j 

$209 65 

$34 50 


The report continues: “Actual surveys show an 
average surface deposit of 1,000,000 tons of shale per 
acre, or an average profit of $34,500,000 per acre. 'The 
total tract is 6,400 acres and the prospective earnings 
therefore 6,400 times the above sum.” Here's where 
we begin to see wealth! We are considering only the 
surface deposits and we can't tell how much more 
there may be underneath. But taking only the so-called 
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''average” or conservative figures we have a prospective 
clean-up of tweij^-two billion, eight hundred million 
dollars. That’s something'like! It gives a man a 
chance to inake John 1). Rockefeller look like thirty 
cents. And these, remember, are the conservative fig¬ 
ures. Using the “high” estimates, the happy investor 
can see value up to one trillion, three hundred and forty 
billion, with a little matter of 7G0 million dollars on the 
side. 

The only prospectus to compare with this that I have 
ever seen is one that I came across a sebre of years ago 
when the trusts were forming, and that is a mere 
bagatelle in comparison. It reads: 

AMERICAN RABBIT FARM CO.. UNLIMITED, 
to be organized under the laws of the Philippines 
Projspeclus 

Rabbits commence breeding at six months and have 
drops of eight every three months. It is proposed that 
we commence with ten pairs, ten males and ton females, 
which exclusive of land will call for an investment of 
four dollars, resulting in the following product: 

1 luoiithn VO I yt'iir, 3 iiioiiUiH 4,160 

6 iiioiithH 160 2 yr*nrH ... 279,680 

9 iiiuiif.hH 880 3 yours 306,446,720 

This product can be sold in the market certainly at 

five cents each, giving a gro.ss income in three years of 
$15,:i22,366, to be deducted from which are the following 
expenses: 

llont of lunil, per iiiiiuiiii $4,000 $12,000 

SiiporiiitfMulcncT. per niiiiiiin 2.000 6,000 

U'Miiiiiiiti'd), piT aiiiiuiii 7,000 6,000 

$24,000 

This leaves a net profit on a four-dollar investment 
of over fifteen million, two hundred and ninety-eight 
thousand, three hundred and thirty-six dollars 
298,330) in three years. 

The Company will issue Capital Stock to the amount 
of four dollars divided into 400 shares, par value one 
cent. 

Subscription.s are invited to the Capital Stock of the 
Company at par. 

The right \n reserved to allot less than the amount 
applied for hercumler. 

When I think of pour old Colonel Sellers and his eye 
wash I~why, say, Mr. Editor, I just pity him! 

N. \v York MARTIN SEYT. 


Data on Operation of Continuous Type IJme-Soda 
Ash Water Softener 

To the Editor of Chemical & MftaUurgical Engineering 

Sir:—I wish to present a number of corrections to 
be applied to the article on “Data on Operation of 
Continuous Type Lime-Soda Ash Water Softener,” 
which appeared in your journal of Sept. 15, 1920, page 
526. 

The paragraph on “Analytical Data Determinations” 
has the following statement: “Since the water was 
acid in character, these readings were obtained on the 
raw water with the exception of C.” This statement 
is wrong chemically and should be: “Since only the 
methyl reading could be obtained on the raw water, 
the carbonate hardness was due to bicarbonates alone.” 

In the paragraph on “Interpretation of Data,” some 
one inserted a statement as follows: “. . . the 
CaCO, forming a gelatinous precipitate.” This is not 
quite true and should be: “. . . the CaCO, forming 
an amorphous precipitate which slowly crystallizes." 

Cincinnati, Ohio. H. C. FlSHER. 


The Type of Explosive in Wall Street Explosion 

To the Editor of Chemical & Metnllnrgical Engineering 

Sir:—O ne of the most important points in the Wall 
St. explosion is to determine the type of explosive 
actually used and perhaps by discovery run down the 
investigation to a single track and finally indentify the 
nlotters of this crime through this channel. The first 
question that interests the public is, ‘iWhat kind of 
explosive did they use, and where did they get the 
supply?” From all the facts, materials and observa¬ 
tions in possession of the authorities, one should by 
systematic and .scientific examination and elimination 
arrive at an accurate conclusion, quite po.ssible under 
similar circum.slances, and thus determine whether any 
TNT, dynamite, picric acid, smokeles.s powder, black 
powder and other explosives were used in this criminal 
exploit. 

The amount of property damage done by this explo¬ 
sion is surprisingly small. With the e.xception of 
window smashing there is no material loss of property 
over $150,000. Furthermore, instead of reducing the 
wagon carrying the explosive into splinters, which 
would be the case with powerful explosive like dyna¬ 
mite, picric acid or TNT, the explosion simply broke it 
into small pieces large enough to be collected and recon¬ 
structed. This evidence shows on its face either that 
the explosive was not powerful or the (|uantity used was 
very small, say not exceeding 50 Ib,, and probably 
nearer 25 lb. 

All explosives are recognized by their physical and 
chemical characteristics and are easily differentiated 
from one another by the report or sound of explosion, 
Hame, smoko, fumes and the residue they leave behind. 
For instance, a smokeless powder burns and explodes 
without smoke, leaves no residue and has a light 
yellowish flame; on the other hand, TNT and picric acid 
burn and explode with a deep orange yellow flame, dark 
fumes, but leave no residue. These last two explosives 
explode with sharp and deep detonation and when 
exploded in the open carry loo.se particles of TNT and 
picric acid in the air and c.olor the fumes somewhat 
yellow. All the evidence obtainable in this case indicates 
that smokeless powder, TNT and picric acid were not 
used in the explosion, since no black fumes were 
observed and no deep orange yellow flames, and, moat 
important of all, such explosives would not leave any 
residue. In the Wall St. explosion the explosives left a 
residue, after the explosion, which was scattered all 
over the ground and some of it was attached to the 
window weights which actually came in contact with 
explosive matter. 

After eliminating TNT, picric acid and the smokeless 
powder there remains black powder, dynamite, nitrt)- 
starch and chlorate powders, which leave a distinct 
residue after the explosion. Although the black powder 
leaves a residue, its use is not likely in this case, 
because it is a weak explosive and leaves l>ehind such a 
large volume of black smoke that it can be easily 
recognized by almost everybody. 

Dynamite upon explosion leaves behiml a residue con¬ 
sisting of sodium carbonate, sodium sulphate and 
other sulphur and soda compounds, if sulphur was used 
in the manufacturing process. 

Nitro-starch explosive leaves behind the same ingre¬ 
dients as dynamite. The chlorate powders leave sodium 
and potassium carbonates, .sodium and potassium sul¬ 
phates and the chlorides and the sulphides of the same 
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salts. Either potassium or chlorine in the residue 
will indicate at once the presence of chlorate powders. 
One of the principal points testified by witnesses was 
that the explosion sound was not sharp and short as 
dynamite but rather long and rumblini^. As a matter of 
fact, dynamite explodes with a short and sharp detona¬ 
tion, a short (lame and with only jfray-white fumes. 
A^ain, 25 lb. of dynamite would do more damaKe than 
was caused in the Wall St. explosion. Moreover, it 
would make a biir cavity in the street just under the 
WHKon in spite of the fact that the explosive was placed 
3 ft. from the irround. Nitro-starch explosives are 
principally made by one manufacturer, and its sales 
could be easily traced by the authorities. Therefore 
it is unlikely that the plotters used this last explosive 
at all. 

Chlorate of potash and soda are the only inicrcdients of 
this explosion that remain and fall under suspicion. 
There is no rnanufiicturer of explosives in this country 
rejrularly rnakiiiK powder containing chlorates or per¬ 
chlorates. Chemical examination of the residue has 
indicated conclusively the presence of potassium, 
chlorine and antimony. It is possible that the plotters 
of thi.'s crime bought their raw material in small 
({uaiitities from chemical houses, drujr stores, fireworks 
mak(?rs, etc., and by mixing them with charcoal, nitro¬ 
benzene, sulphur and antimony they concocted an explo¬ 
sive imperfectly balanced but strong enough to create 
this disaster. Had the explosive been a regularly manu¬ 
factured product it certainly could have done more 
damage than was experienced in Wall St. 

Another important point on which all the witne.sses 
agreed is the length of the flame that came out from the 
explosion, burning window* shades seven stories high. 
Now, there is only one explosive that has such a long 
flame, and that is the chlorate explosive. 

.Most people have never seen an open explosion of any 
exphisive, hence they have no perfect idea as to the 
physical characteristics of the reaction. While their 
testimony is not contradictory, certainly it is not con¬ 
structive. Kstimates of the flame, sound or the fumes 
arc widely apart. It w'oidd be a very useful as well as 
a practical procedure to take these witnesses in an open 
space and explode before them different charges of 
explosives, say 2 lb. each, from a safe distance (200 ft.), 
and discover whether their memory as to the character 
and the intensity of the sound, the (lame, the smoke and 
fumes could be refreshed. While the chemical examina¬ 
tion of the residue indicates the* presence of the chlorate 
explosives, a practical demonstration such as mentioned 
above would strengthen by physical observations the 
conclusion brought about by chemical examination. 

•This matter deserves the attention of state and 
Federal authorities and it is to be hoped that they will 
carry out these practical suggestions in order to satisfy 
the demands of a careful investigation. 

In conclusion I would re-emph;isize the fact that the 
determination of the type of exjdosive used in the 
explo.sion can thus be made by two tests. 

1. (’’heniical examination of the residue. 

2. IMiysical examination, including the testing of the 
evidence from witnesses. 

Ill the chemical test, the residue consists of a com¬ 
paratively few number of ingredients, therefore this 
examination is short arul comparatively easy. The 
physical examination includes reproducing the sound, 
the flame and the fumes, which can be determined from 


persons w*ho actually saw the explosion, and the same 
can lie repeated by practical test in the field. 

From all the facts in my possession one can safely 
conclude that the explosive actually used in the Wall 
St. explosion was not a well-made manufactured product, 
but was concocted by the plotters of the crime and made 
up of such ingredients as they could buy. The explo¬ 
sive was not confined in any stout metal container or 
l>om>», but it was put probably in a wooden box and 
covered by irow slugs and window weights. That is 
the reason why the damage wa.s mostly caused by con¬ 
cussion and expansion of ga.ses rather than by metal 
projectiles or fragments. 

It is of course possible to compound explosives con- 
laining a number of materials such as TNT, picric acid, 
nitrobenzene, chlorates and nitrates. An explosive of 
this type would not show any decided characteristics 
and the examination of its ingredients would not lead 
to anything definite, but it is my opinion that even if 
such a mixture was used the basic ingredient of the 
explosive used in Wall St. consisted mostly of chlorate. 
If small quantities of other explosive materials were 
used they did not materially change the character or the 
pow’or of explosion. John R. MARDirK. 

N.w Vink 

A Suggestion to Exhibitors 

To the Editor of Chemical & Metallttrfiieal Engineerinff 

Sir:- The recent Chemical Exposition can scarcely 
have failed to impress both the technical man and the 
layman by its extent and by the care with which the 
various exhibits were prepared. As an advertising 
medium for the chemical industries and as a method for 
pre.senting the latest in chemicals and eejuipment it 
was excellent. 

It is all the more deplorable that so many of the 
exhil.'itors placed their booths in charge of sale.smen 
rather than under the direction of men who were thor¬ 
oughly ((ualifled to e.xplain their respective displays. 
In at least half a dozen instances, to my own knowledge, 
well-intentioned iiuiuirics about exhibits were answered 
by statements which would have been ludicrous had they 
not displayed such gross ignorance of facts. Surely 
progress in the chemical industries will be enhanced as 
much by the liberal use of technical men at the expo¬ 
sitions as by the use of those men trained in salesman¬ 
ship only. All?:n Abrams. 

('.'I M;iss. 

Aluminum Trade of Japan 

Although the arumimini industry is now well estab¬ 
lished in Japan, most of the forty-four manufacturers 
conduct business on only a small scale, chiefly for home 
consumption, states a recent article in the World Sales- 
oKiH. The variety of articles manufactured is compre¬ 
hensive. including all kinds of cooking utensils, candle¬ 
sticks, pipes, cigarette cases, alcohol lamps, army can¬ 
teens, bottles and various kinds of castings. Japan is 
entirely dependent upon the United States and Eng¬ 
land fo»* raw material in connection with this industry, 
Ihcueh at present, in co-operation with an American 
aluminum company, plans are under way for the erec¬ 
tion of a plant in Fukui Prefecture which, with the 
help of experienced American workmen, will later be 
able to supply the raw aluminum material needed. In 
1918 imports of ingots from the United States 
were 1,466,967 kin (kin — lb.) valued at 1,662,471 
yen, and from England they reached 12,846 kin. 
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Cleveland Meeting, American Electrochemical Society 


Report of Technical Sessions, With Discussion of Papers on Electrometallurgy and Electrochemistry- 
Visit to the Nela Research Laboratories and Industrial Plants— 

Banquet and Other Social Features of the Meeting 


T he thirty-eighth general meeting of the American 
Electrochemical Society was held at Cleveland, 
Sept. 30, Oct. 1 and 2, with headquarters at the 
Hotel Statler. In spite of the fact that Cleveland is 
centrally located, and further, that this was the first 
meeting of the Society in that city, the attendance was 
not as large as usual. Whether this is to be ascribed 
to the incrca.se in railroad fares or to some other cause 
is not apparent.' Certainly the technical .sessions which 
are herewith reported fully, were quite as lively and 
interesting as usual and the hospitality and entertain¬ 
ment afforded by the Cleveland members, assisted by 
the Cleveland Engineering Society, elicited approval and 
congratulations. In fact the refreshment provided was 
of a di.stinguished order. 

Social Features 

A complimentary smoker was teiulered by the Na¬ 
tional Carbon Co., at which entertainment was provided 
by professional talent and members of the Society. The 
success of the ban<|uet was assured by the pre.sonce of 
a large number of ladies and by a short but imposing 
list of after-dinner .speakers. Dr. A. W. Smith, pro¬ 
fessor of chemistry of the Ca.se School of Applied Sci¬ 
ence, presided as toastma.ster, and responses were made 
by Dr. Charles S. Howe, president of the Case School 
of Applied Science; Dr. W. S. Landis, president of the 
American Electrochemical Society; Dr. Charles F. 
Brush, inventor of the arc light, and Dr. E. F. Hyde, 
director of the Nela Re.search Laboratories. 

Taken as a whole, the meeting was one of unusual 


interest, and the Society is indebted to Dr. N. K. 
Chaney, chairman of the local committee, and his effi- 
cieiil coworkers of the Cleveland Engineering Society. 
The visiting ladies will long remember the attractive 
program arranged for them under the direction of the 
I.adies Committee, headed by Mr.s. E. K. Ckasselm. 

First Technical Session, Thursday 

Heat Losses Throuoh Elkitrodes 

The first technical .session was held in the large hall 
of the Hotel Statler on Thursday morning. M. U. 
Wolfe and V. dk Wysocki, of Lehigh llniversity, gave 
an account of their measurements rm the “Heat Losses 
Through ElectrcKles.“ A six-ton Heroult furnace was 
provided with three elect nates, each “H cm. in diameter 
anil made of ordinary amorphous carbon. In working 
up the calculated heat flow, llansen’.s value for therrAal 
conductivity, O.OIC) cal. per .second per centimeter cube 
per degree ('., was used. Fbich electrode was provided 
with a water-cooled ring immediately above its exit 
electrode, the average rise in temperature of the water 
cooled connection at varying distances above the roof. 
The grams of water flowing per .second w'as 427.S per 
electrode, the average rise in temperature of the water 
22.t) deg. C., and the sum total of heat in the c«)oling 
water for the furnace was 123.1 kw. Since b5D kw. w'as 
.supplied to the furnace, the total electrode loss w'Us 
therefore 18.7 per cent of the power u.sed. Of this total. 
18.5 kw. was absorbed by the up])er cooling contact 
holders, and 104.(1 kw. by the lower water-cooled rings. 









720 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol 23, No, 16 


The paper was discussed by Messrs. Turnbull, Hh»- 
ING, Fink and Richards. It was pointed out that 
Hansen’s value, 0.016, was determined about fifteen 
years ago and that in the meantime the conductivity 
of the carbon electrodes had changed. A redetermina¬ 
tion of this value seemed advisable. At all events, the 
resistivity of the electrodes under investigation ought 
to be included in Wolfe and Wysocki’s report. Further¬ 
more, it was argued that the 104.6 kw. absorbed by the 
lower water-cooled rings was partly derived from the 
roof and that therefore the value reported for the elec¬ 
trodes was too high. 

Heat Content of Steel and Slag 
From an Klectuic Furnack 

A. M. Kuhlmann and A. 1). Spillman, of Lehigh 
University, reported on a series of calorimetric determi¬ 
nations of the heat content of liquid steel and liquid 
slag from a G-ton Heroult steel-casting furnace at the 
works of the William J. Wharton, Jr. Iron & Steel Co. 
A Fery radiation pyrometer was used for high tem¬ 
peratures and either a platinum-iridium thermocouple 
or platinum resistance thermometer for the lower tem¬ 
peratures. The slag analyzed 23.6 per cent SiO„ 24 per 
cent Fe,0, I A 1.0, and 42 per cent CaO. The mean 
specific heat of the solid slag up to 810 deg. C. was found 
to be 0.133 I 0.0001 If and the heat content, Q, 0.133f -|-' 
0.0001 If*. The value of Q for litjuid slag was found to 
be 476 cal. at 1,190 deg. C. and 620.5 cal. at 1,250 deg. C. 
The heat content of the liciuid steel (0.1 per cent C, 0.2 
per cent Mn) was determined and at 1,900 deg. this 
was found to be 326 cal. 

In the discussion of the paper that followed Dr. Carl 
Hering pointed out that in dropping the molten .slag 
or steel into the water of the calorimeter, considerable 
steam was evolved which would naturally lead to errors 
in the thermal values. W. S. Landis referred to errors 
that would arise when using an optical pyrometer in 
making temperature determinations of liquid slag on 
account of the emissivity of the slag depending largely 
upon its composition. Dr. J. W. Richards agreed that 
probably the values reported were high and that the 
temperature of the liquid .steel was nearer 1,800 deg. 
than L900 deg. Dr. Hering .sugge.sted that the molten 
.steel or slag be poured into lead or into a metal cup or 
crucible and this introduced into the calorimeter, thus 
largely avoiding the formation of steam. 

Electrical Resistivity of Refractories 

The third paper of a series on the physical proper¬ 
ties of specialized refractories was pre.sented by M. L. 
Hartmann, A. r. Sullivan and 1). E. Allen, of the 
Carborundum research, laboratory. The first two 
Pieters were read at the Boston meeting of the society.' 
This contribution dealt with the electrical resistivity of 
refractories at high temperatures. 

M’iikm. & Met. Eno., vul. L'l*. p. 729: April 21, 1920. 


In the design of electric furnaces it is important to 
know the electrical resistivity of the refractories used 
in those portions of the furnace which contain, or come 
in contact with, the electrodes or resistor material. 
Practically no data have been published on the resistivi¬ 
ties of commercial bricks e.vcept those by Stansfield, 
McLeod and McMahon." These investigators deter¬ 
mined the resi.stivities of silica, chrome, magnesia and 
fireclay from 600 to 1,665 deg. C. Hering’ has com¬ 
piled from the literature the resistivities of many sub- 
.<tances, but these do not include commercial refrac¬ 
tories. 

Using a method similar to that employed by Stans¬ 
field, McLeod and McMahon, the authors determined the 
electrical resistivities of nine commercially used refrac¬ 
tories, at temperature.s up to 1,600 deg. C. Measure¬ 
ments were taken while heating up slowly and while 
cooling down slowly, the thermocouple measuring tem¬ 
perature being outside the specimens. The amount of 
temperature lag thus involved was approximately 
determined. The results, which are summarized in the 
table, are necessarily only approximate, but show the 
relative resistivities of the different materials and the 
general order of magnitude of their resistivities up to 
1,600 deg. C. 

The paper brought forth considerable discussion in 
which Messrs. Saunders, Fink, Hering and Richards 
participated. It was pointed out that resistivities of 
refractory bricks should always be accompanied by a 
chemical analysis and grain size. Furthermore, when¬ 
ever possible the binder used in the brick ought to be 
taken into account. A silica brick with 97 per cent 
SiO, and 3 per cent of a highly conducting binding 
material might have decidedly lower resistivity values 
than a 93 per cent SiO, brick with a low conductivity 
binder. 

Deterioration of Nickel Resistors 

The high co.st of nichrome wire and the onerous con¬ 
ditions attached to a license for its use led F. A. J. 
FitzOerald and Gran C. Moyer to study the use 
(»f nickel wire as a resistor in electric furnace.s. It 
seemed .possible that for some purposes nickel wire 
might prove to be a suitable sub.stitute in spite of its 
high thermal coefficient of electric resistance, for this 
di.sadvaiitagc can be overcome, and its deterioration by 
oxidatidn, since Ihi.s, wdth reasonable precautions, can 
be dimini.shed so as to give a fairly extended life. 

It was found, how^ever, in some heating devices that 
nickel resistors broke down after very short service, for 
although there w^as no appreciable oxidation the 
resistor wdre had become so very brittle that the slight¬ 
est bend would break it. This effect was thought at 
first to be due to carbonization of the nickel, since the 
wire had been embedded in cement and a heat insulator 

'Truna. Amrr. Klootrochcin. Soc., 1912, vol. 22, p. 89. 

■'‘Mrt. & CiiEM. JEnq., 1915, vol. 13, p. 23. 
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containiniT carbonaceous Ynatter. Further investigation 
showed that the real cause of the trouble was sulphur, 
which makes nickel wire brittle even at low tempera¬ 
tures. while the effect is very marked and rapid at 
temperatures above 500 dejr. C. 

When precautions are taken to prevent reaction with 
sulphur, nickel wire seems to stand up well as a resistor. 

In the discussion of the paper, the question was 
brought up whether sulphur was the only cause of 
brittleness in nickel wires. To this Mr. FitzGerald 
replied that they had confined themselverf to the effect of 
sulphur and that analyses of the samples supported their 
conclusions. For example, in the original nickel sample 
only a trace of sulphur was found, but the sample sub¬ 
jected to sulphurous fumes for ninety-six hours con¬ 
tained 0.054 sulphur. C. P. Madsen referred to the 
patent situation on the use of nickel as a resistor and 
to his elaborate experiments to determine the beat re¬ 
fractory covering for incandescent nickel wire. Pure 
oxides were in general preferable to silicates. Dr. Fink 
referred to the bad effect of carbon on the ductility of 
nickel and the beneficial effects of manganese when 
added to the extent of about 2 per cent. 

The SOderberg Continuous Ki^ectrodk 

Dr. Joseph W. Richards submitted a second report 
on the progress of the Seder berg electrode.^ He de¬ 
scribed and commented upon the success of the three- 
phase installation of the Sdderberg self-baking elec¬ 
trodes in operation at Anniston, Ala., since July 2 of 
this year. The furnace is rated at 1,800 kw. and is used 
for the manufacture of ferromanganese. An open top 
furnace of the usual ferro-alloy type is used. The 
working space is 12 x 20 ft., elliptical in shape. The 
three electrodes are each 32 in. in diameter and extend 
from the furnace up into the tamping house, which is 
12 ft. above the charging floor. The total length, when 
a new section has just been added to the top, is 24 ft. 
and the weight, exclusive of the holder, about 13,200 lb. 
per electrode. The casing is formed of No. 18 sheet 
iron riveted together to the correct diameter, and pro¬ 
vided with inwardly directed partitions, as previously 
described. One section 46 in. long weighs approximately 
110 lb., or 2.4 lb. per in. In the baked electrode there 
are 18 parts of carbon per 1 part of,iron shell. A new 
section may be required per electrode every five to fifteen 
days, according to the nature of the ore being reduced 
in the furnace and the current taken by the electrode. 
In the straight-line three-phase arrangement, it is 
almost impossible to get each electrode to take the same 
current, so the consumption will be somewhat different 
on each electrode. Holders and electrodes are suspended 
by wire cables controlled by hand. 

The ore used was Caucasian di-oxide ore of high 
grade, 56 per cent manganese, with not sufficient iron 
for producing 78 per cent ferromanganese and not suf¬ 
ficient silica to give a proper slag volume in the furnace. 
Analysis of the ore showed 4.67 per cent moisture. The 
dried ore contained: Manganese 56.35 per cent, iron 
0.80, silica 5.04, alumina 1.40, lime 1.90, magnesia 0.84, 
baryta 0.93, manganese dioxide 88.34, manganese mon¬ 
oxide 0.65. 

Iron turnings were added, and picked return slag put 
back in the furnace to increase the slag volume. The 
average carbon consumption was 6.6 kg. per 1,000 kw.-hr. 
The ore was so fine in structure that it packed badly in 

«For flrHt report ace Uhrm. A Mkt. Gno., April 21. 1920. p. 732. 


the furnace, causing frequent cratering. It was a dif¬ 
ficult charge to work, requiring frequent stoking. An¬ 
other furnace in the same plant, working the .same ore 
with square baked electrodes, had the same difficulties 
from the packing of the charge. 

The advantages for the Soderberg electrode.'; are: 

1. AKsolutc continuity of operation, as far as the 
electrodes are concerned. 2. Smaller censumption of 
electrode carbon per given power supplied to the furnace. 
3. Lower cost of electrode per given power supplied to 
the furnace. 4. Lower power losses in the electrode.s. 
5. Greater regularity of running of the furnace, and 
therefore less wear and tear on the workmen and the 
management, and greater uniformity of product. 

In commenting upon Dr. Richards' report Robert 
Turnbull suggested that it is more practical to state 
electrode consumption in terms of pounds per ton of 
product rather than pounds per 1,000 kw.-hr. The con¬ 
sumption per 1,000 kw.-hr. might be very low and yet 
the consumption per ton of product very high. The 
question was al.so rai.sed whether or not the tamping 
hou.se would interfere with the free operation of a fur¬ 
nace of the Heroult type. In reply Dr. Richards read 
a cablegram just received from Norway advising of the 
succe.ssful operation of a steel furnace equipped with 
Slider berg electrodes. Tests are furthermore under way 
in the substitution of the Soderberg for the graphite 
electrodes u.sed in the manufacture of aluminum. In 
the case of the steel furnace, the Soderberg electrodes 
are made up and added in .'Sections, thus permitting of 
the tilting of the furnace. At Anni.ston the ferroman¬ 
ganese furnace operated twenty-eight days during 
Augu.st with but thirteen minutes shutdown on account 
of electrodes. The carbon consumption was 14.2 lb. per 
1,000 kw.-hr. A ferrosilicon furnace in Norway 
equipped with Soderberg electrodes is consuming but 
12.6 lb. of carbon electrode per 1,000 kw.-hr. This com¬ 
pares favorably with Mr. TurnbuH's figure of 11.6 lb. 
per 1,000 kw.-hr. when using .standard carbon electrodes 
(65 lb. per ton of 50 per cent ferrosilicon). 

Electric Furnace Smelting of 
Manganese Ores 

A paper of the alxwe title, originally presented by 
E. S. Bardwell at the spring meeting of the .society in 
Bo.ston (.see CiiEM. & Met. Eng., vol. 22, page 681, for 
the full paper), was brought up for di.scussion. 

Phenomena Observed in Electric Furnace Arcs 

The last paper of the Thursday morning session waa 
by J. Kelleher, of the University of Toronto, on 
“Phenomena Observed in Electric Furnace Arcs." 

In the first set of experiments a bath of iron-nick^I 
alloy covered by an acid calcium silicate slag was melted 
in the electric furnace. To observe the arc under these 
various conditions the following arrangement was em¬ 
ployed: An opening was made in the front wall of the 
furnace. The opening was then covered by a piece of 
sheet iron in which a pinhole had been drilled. The 
light emerging from the opening was allowed to fall on 
a ground glass screen, which was moved backward and 
forward until a clear inverted image of the arc was 
obtained, thus permitting .sketches and even photographs 
of the arc to be made. In the normal arc, that is, one 
where the movable electrode is the negative polo, ♦he 
flame apparently flows from the electrode to the slag, de¬ 
pressing the slag and flaring out to all sides, or to one 
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side. An arc length of about 3 inches could easily be 
maintained. Under these circumstances the arc was 
silent. 

As soon as the polarity of the furnace was changed, 
a very unstable arc appeared. This arc started below 
the surface qf the slag, the flame moving away from the 
slag surface and projecting particles of slag into the air 
with consideri^ble force. The length of this arc could 
barely be maintained at a greater length than 1 in. The 
noise of the arc was loud and spluttering. 

It had been noticed that if with a normal arc large 
currents were allowed to flow, the arc became noisy and 
had a tendency to quench itself, even at comparatively 
short lengths. 

The results of numerous observations might be sum¬ 
marized as follows: A disturbance takes place in the 
furnace running on normal load with an arc when the 
electrode is near the slag surface, tending to increase 
the current. The regulator immediately starts to raise 
the electrode. The largo arc maintains its original shape 
until the length becomes so great that it is ruptured. 
Immediately all the lesser arcs move away to the outer 
edge of the electrode, leaving about 75 per cent of the 
surface of the electrode end bare. This causes a rapid 
and large decrease in the current flowing, and the regu¬ 
lator commences to lower the electrode. 

These arcs do not spread across the surface of the 
electrode until the surface of the slag is almost reached. 
They then suddenly spread over the whole electrode sur¬ 
face, causing a sudden and large increase in current, and 
the whole cycle of events is repeated. 

A number of sketches were shown to illustrate the 
various appearances of the arcs. 

Dr. Hkring in di.scussing the paper referred to the 
rectifying action of the arc. 

Friday Morning at the Case Schcml of 
Applied Science 

Industrial Applications ok Electrolytic 
Conductivity JVI easurements 

The use of accurate conductivity measurements on 
electrolytes, to determine therefrom variations in com¬ 
position, such as using a salt solution of known con¬ 
ductivity as a solvent for sugar, and determining the 
amount of sugar by its effect in increasing the 
resistivity of the solution, was described by FjARL A. 
Keeler. Such measurements may be useful methods of 
control in chemical manufacturing operations, such as 
boiler water concentrations, degree of evaporation, 
losses in tail-races, acidity of licpiors, etc. 

It is well known that many chemical processes or 
reactions can be followed and investigated by the meas- 
ifPement of the potential difference or changes in 
potential difference between two electrodes immersed in 
the solutions involved. These potential changes result 
from the changes in magnitude or nature of the ionic- 
concent rations in the solutions undergoing the reaction 
or chemical changes. The determination of hydrogen 
ion conrentration by means of the potential difference 
existing betw-een a hydrogen electrode and calomel cell 
is the most notable cixample of this type of measure¬ 
ment. 

While the technique of the hydrogen ion method has 
been highly developed during recent years, consider¬ 
able work must be done to develop and design apparatus 
that will be satisfactory under the severe reciuirements 
of industrial use. Development work along this line is 


progressing rapidly, and it is expected that material will 
soon be available for a paper on the ^'Industrial Applica¬ 
tions of Hydrogen Ion Determinations.” 

In commenting upon Mr. Keeler's results President 
Landis briefly described a practical installation at the 
cyanamide plant at Muscle Shoals. Cylindrical nitric 
acid containers were lowered into the wells in sections 
and in order to detect any possible leakage of acid 
several pairs of electrodes were placed a short distance 
away from the cylinders. The electrodes were connected 
in series with anr incandescent lamp and a current supply. 
The lamp would light up automatically as soon as acid 
leaked out near the electrodes. E. R. Morton criticized 
the method of calibrating the Leeds & Northrop cells 
used by Keeler. They were all standardized by com¬ 
paring them with another standard cell kept by the 
company in its factory. There ought to be some 
quantitative measurement independent of this compari¬ 
son method. 

A New Form of Standard Cell 

A new portable standard cell which is a satisfactory 
laboratory standard was described by C. .1. Rodman 
and Thomas Spooner. It is of the cadmium type of 
special design with the usual ingredients but having 
a container of hard glass with tungsten leads. Instead 
of the common Il-type a compact concentric arrange¬ 
ment has been devised possessing a number of advan¬ 
tages. This cell is made either saturated or unsaturated, 
and other combinations besides the standard cadmium 
formula may be used in the present cell blank if desired. 

The cell is a marked improvement over older types 
and is an interesting application of the tungsten seal in 
pyrex glass. 

Faraday’s Law at the Cathode 

Since the direct invariable relation between electrical 
current and chemical quantity subsists only at the 
anode, and the present theory of electric current 
postulates current passing, as negative electrons, only 
toward the anode, is it not logical and reasonable to as¬ 
sume that the direct relation between electrical current 
and chemical quantity is true only at the anode? 

On the other hand, the relation at the cathode being 
variable, and therefore probably indirect. Prof. J. W. 
Richards declared that it was logical and reasonable 
to assume that this relation is not electrochemical but 
is more properly designated as chemical only - -that is, 
it is governed by the chemical relation between the 
quantity of anodic clement set free at the anode and 
the cathodic clcnrent. In other words, when the elec¬ 
tric current sets free clcctrochemically at the anode 
a given amount of the anodic element or constituent 
of the compound, an amount directly determined by the 
electrochemical relations and Faraday's law, there is set 
free at the cathode that amount of the cathodic con¬ 
stituent which was chemically combined with the 
amount of anodic constituent liberated. This relation 
is chemical, and determined by the chemical equiv¬ 
alents of the substances in question, and subject to 
the variable valence of the cathodic element just as in 
any simple chemical decomposition. 

If the above reasoning is valid and logical, it would 
follow that Faraday's law will apply fundamentally only 
to the anodic constituent, which is directly related to 
the quantity of negative electrons traveling to the 
anode; it would correspondingly follow that Faraday’s 
law does not directly apply to cathodic constituents. 
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but only indirectly through the chemical relation that 
the quantity of cathodic element liberated is simply that 
which was chemically combined with the quantity of 
anodic constituent Unrated, and is only thus indirectly 
related to the quantity of electric current passing. 

Messrs. Hebing, Madsen and Landis participated in 
the discussion and it was generally conceded that Dr. 
Richards' interpretation of Faraday's law was an excel¬ 
lent one, although perhaps not entirely new. 

• 

Saturday's Technical Session 

The third technical se.ssion was held Saturday morn¬ 
ing and was devoted to papers on electrolytic refining, 
electroplating and corrosion. In the electroplating art 
considerable attention has been paid to brass plating 
and remarkable results have been achieved within the 
last few years. 

Klectrodeposition op TIkass From Cyanide Solutions 

After discussing the theory of the co-deposition of 
two metals from solution, Alfred L. Ferguson and 
Farl G. Sturdevant presented the results of a series 
of experiments upon the deposition of brass from cyanide 
solutions. Cast zinc and electrolytic copper anodes 
were used so that the single potentials of each metal 
could Vie determined. The following conclusions were 
noted: 

Increase in the ratio of copper to zinc in the solution 
increases the percentage of copper in the deposit. A 
solution in which the ratio of copper to zinc is 4.2 
gives a deposit of about 65 per cent copper (ratio 1.9). 
Solutions of high metal content are more satisfactory 
than dilute solutions. A solution containing 35 g. of 
metal per liter, in the above ratio, gives satisfactory 
deposits. Increase in temperature decrea.ses cathode 
polarization and consequently increases the percentage 
of copper in the deposit. Increase in current density 
produces a gradual decrease in the percentage of copper 
in the deposit. At current densities greater than 0.3 
amp. per sq.dm., the deposit becomes granular, non¬ 
adherent and dull in color. Increase in free cyanide 
does not increase anode efficiency, but does decrease 
cathode efficiency. Its influence on the percentage of 
copper in the deposit is variable. 

Slightly acid substances increase the percentage of 
copper in the deposit. A weak acid may be used in 
place of any of the acid substances that have been recom¬ 
mended. Slightly alkaline substances decrease the per¬ 
centage of copper in the deposit. The presence of 
slightly alkaline substances is beneficial in that it 
improves the appearance of the deposit. Neutral sub¬ 
stances have no influence on the deportment of the 
cyanide bra.ss plating solution. 

Hrasscs which vary in composition from 62.3 to 85.0 
per cent of copper dis.solve as such anoclically. The 
efficiency of corrosion is about the same as that of 
copper. Decided depolarization of zinc by copper takes 
place and makes possible the deposition of brass from 
solutions in which the potentials of the two metals are 
not equal. Electrodeposited bras.ses which vary in com¬ 
position from 37.6 to 82.0 per cent copper give nearly 
the same potentials in a plating solution. These poten¬ 
tials are nearer to that of copper than to that of zinc. 

Mr. IIOGABOOM dwelt at length upon the importance 
of controlling and regulating conditions during deposi¬ 
tion of brass. He has developed a commercial process 
for coating steel and iron with bra.ss and the results 


are so good that it is practically impossible to distinn. 
guish the brass plated articles from those made of solid 
brass. Dr. Blum of the Bureau of Standards criti¬ 
cized Dr. Sturdevant’s thesis from the theoretical point 
of view. He did not concur with him in all of his 
conclusions. 

Tin Plating From Alkaline Tiij Baths 

Frank C. Mathers and William H. Bell discussed 
the possibility of producing smooth non-crystalline 
deposits of tin from .sodium .stannite baths by the use 
of addition agents. Although it was found that balsam 
copaiba and rosin gave good deposits, the experiments 
were un.successful in that the sodium stannite baths 
gradually oxidized or deteriorated to such an extent that 
continued satisfactory' deposits could not be obtained. 
No method of regenerating the baths was found. For 
this rea.son, the bath is not recommended for .in plating. 
It would be unreasonable to bother with sodium stannite 
when one can use the stannous sulphate bath, which 
gives .splendid deposits without any important diffi¬ 
culties. 

Although the authors did not pass favorably upon 
the alkaline bath for tin idatiiig. Mr. lloriAKOOM, in dis- 
cu.ssing the subject, related his success with the bath 
at one of the Ciovcrnmeiil plants. He.used an elec¬ 
trolyte containing stannic chloride and sodium hydrate 
and obtained excellent results. The plate was very 
.smooth and adhered perfectly. Of course only thin 
deposits were required. Me.ssrs. F'INK and Madsen 
referred to misleading statements in the literature as 
to the rating of a iilaling bath. It was suggested that 
hereafter authors include the limiting phrase such as 
“for heavy plates” or “for thin plates” in passing upon 
the ((uality of a plating bath. The tin chloride elee- 
trolyle gives goofl thin deposits but very loo.se crystal¬ 
line heavy deposits. 

Elkitkolytk' Ukfininc; of Tin 

Edwaiu) F. Kern presented the results of a series of 
experiments on the electrodeposition of tin. The elec¬ 
trolytes used were stannous-sodium chloride, stannous 
fluoborate, .stannous naphthalene-sulphonate and stan¬ 
nous sulphate. 

When no addition agents were u.sed, the best cathode 
deposits were obtained from a stannous sul])hate solu¬ 
tion containing 6 g. tin and 7 g. H,S(), per 100 c.c. The 
deposits formctl in stannous naphthalene-sulphonate 
electrolyte (made from the corre.spondiiig copper .solu¬ 
tion by replacomeiit with tin) wore second best; and the 
deposits from staniic'us-sodium chloride electrol.vte and 
from .stannous fluoborate electrolyte were third best. 
In no case were adherent, sn’iooth cathode dcposi\s 
formed, with no addition agent present. 

In order to pnxluce satisfactory cathiale <loposils of 
tin in the electroyltic relining of tin, it .seems to be 
necessary to add suitable addition agents to the elec¬ 
trolyte. 11 was found that the presence of peptone and 
of gelatine w’as beneficial; the presence of aloin was 
V)eneficial only with the llu»)borate elect n)lytc‘s when 
pre.scnt in proportion of 1 g. per 1,()0() c.c. solution. 
The most satisfactory cathode deposits were formed 
in the stanrams fluoborate and in the stannous sulphate 
electrolytes when gelatine or peptone was present in 
the proportion of 1 g. per 500 to 1,000 c.c. of electrolyte. 
In the ca.se of the sulphate electrolyte, the best cathocle 
deposits were formed w'hen the solutions contained 5 



724 


CHEMICAL AND METALLURGICAL ENGINEERING 


VoL 23 , No. 16 


or 7 jf- free H^SO, per 100 c.c.; more than 2.5 j?. free 
H SO, per 100 c.c. solution seems to be necessary. The 
presence of free acid over 2.5 g, per 100 c.c. keeps the 
solution clear, and prevents the precipitation of basic 
salts, which if allowed to collect on the cathode deposit 
cau.se the tip to form non-adherent, lar^c crystals. The 
cathode deposits formed from the stannous sulphate elec¬ 
trolyte contaipinK ^ and 7 g, free H,SO, per 100 c.c. 
were as satisfactory as those formed from stannous 
duohorate electrolyte. 

Heating the electrolytes is beneficial in that the poten¬ 
tial drop between the electrodes is reduced, and also a 
more adherent deposit is formed. Raising the tempera¬ 
ture increases the effectiveness of the addition agent; 
a smaller amount of addition agent being retiuircd. 

Or. Kern’s paper aroused a good deal of discussion. 
Prof. Mathers dwelt at length upon the importance in 
the selection of the addition agent and sugge.sted that 
Dr. Kern include in his paper a table of costa of addi¬ 
tion agent per ton of tin deposited. A number of ad¬ 
dition agents suggested by the author were too high 
priced for a refinery. Or. Landis referred briefly to 
the large tin-refining plant at Perth Amboy, emphasiz¬ 
ing the fact that electrolytic tin had long since passed 
beyond the purely experimental stage. 


liEAD 1^I.ATING FROM SODIUM HYDROXIDE LEAD BaTHS 


The effect of addition agents in restraining the 
crystalline structure of the cathode deposits in alkaline 
lead baths was studied by Frank C. Mathers. Gum 
sandr.rac, gum galbanum and oleic acid were found to 
be very satisfactory, while other gums, rosins and fatty 
acids showed marked beneficial influences. 

A satisfactory concentration of bath was found 
to be: 


load nootiite 

ScMllutn ]i 3 (lroxlf1«>. 

Addition nRi'iit . 


Tor Cent Oz. portal. 

7.3 9.7 

.. 20 27 

.. 0.3 to 1 0.1 to 1.32 


As high a temperature as possible should be used. 
Better deposits are obtained at 5)0 deg. C. (194 deg. F.) 
than at 80 deg. C. (17fi deg. F.). The current density 
at the anode should not be greater than 1 amp. per 
.sq.de. i5).7 amp. per sq.ft.). A cathode current density 
of 1.5 to 2 amp. per sq.de. (14.1 to 18.8 amp. per sq.ft.) 
can be u.sed, but the lower the current the better the 
deposit. At these current densities, the corrosion and 
deposition are approximately 100 per cent. The deposits 
are not as perfect as tho.se from the acid lead baths, 
hence they are leas .satisfactory as protection against 
sulphuric acid. 

In the discu.ssion that followed, the early experiments 
of Anson G. Betts were,referred to and it was sug¬ 
gested that, since our knowledge of electrolytic refining 
of metals had advanced rapidly within recent years, it 
\vould well repay the research men to repeat Mr. Betts’ 
experiments with a view to improve upon the fluosilicate 
electrolyte. 

A general deljate followed on the theory of addition 
agents. Dr. Fink briefly review’cd the protective col¬ 
loid theory and the colloid-electrolyte complex theory. 
Dr. Blvm recited a number of experiments in support 
of the protective colloid theory. Dr. Hering described 
tests he had carried out under the microscope. There 
seemed little doubt in his mind that the colloid particles 
were attracted to (or by) the points of the cathode 
crystals, necessitating a new’ direction or location of 
the next crystals. In one of his experiments he intro¬ 


duced into the electrolyte both a positive and a nega¬ 
tive colloid as addition agents. He expected the posi¬ 
tive particles to collide with the negative particles^ but 
under the microscope no such collisions could be de^ 
tected. Dr. Hi^UM emphasized the importance of tak¬ 
ing into account the relatively high current density 
at the points of the crystals. Dr. Fink suggested that 
further experiments be carried out with diaphragm 
celJs; putting the addition agent in the cathode com¬ 
partment and none in the anolyte; also reversing the 
procedure and* putting the addition agents in the 
anolyte. 

Klectrolytic Production of Hydrogen Peroxide 

The literature on electrolytic hydrogen peroxide was 
briefly reviewed by F. W. Skerrow and E. R. STEIN 
before introducing their results on the experimental 
decomposition of sulphuric acid, sodium or potassium 
acid sulphate solutions. The current efficiencies with 
which persulphuric acid was formed were about the 
same in all three solutions. Of the materials experi¬ 
mented with as anode material, platinum was the only 
one offering possibilities of success, with the possible 
exception of manganese dioxide. Sodium persulphate 
solutions can apparently be produced to a much higher 
concentration than can persulphuric acid, without 
sacrifice of current efficiency. The potassium .salt is, 
of course, obtained in solid form. Distillation of once 
recrystallized potassium persulphate with sulphuric acid 
and water gives reasonably high yields of hydrogen 
peroxide. Di.stillation of persulphuric acid or .sodium 
persulphate .solutions would need to be preceded by 
extremely rigorous purification to remove catalytic 
impurities. 

Influence of Copper, Manganese and Chromium 
ON Corrosion of Their Iron Alloys 

Extensive data were presented by E. A. and L. T, 
Richardson showing that there is a mutual action 
between manganese and copper in their effect upon the 
atmospheric corrosion of iron. Copper alone reduces 
the corrosion of pure iron and, to a still greater extent, 
the corrosion of steel. This is due to the effect of 
mangane.se, which enhances the effect of copper. If 
manganese is replaced by chromium, the effect is still 
more ipronounced. It is shown that the red-short 
range in iron, due to the presence of copper, is removed 
by either manganese or chromium. It is believed that 
there is some relation between this red-short range and 
resistance to atmospheric corrosion. Based upon this, 
the film or inter-grain hypothesis is suggested to explain 
the corrosion resistance of these alloys. 

Mr. Aupperle attacked the conclusions drawn and 
felt convinced, on the basis of his experience, that cop¬ 
per had no beneficial effect and did not prevent corro¬ 
sion. Dr. Richards took exception to the author’s state¬ 
ment that “it has been known for years that commer¬ 
cially pure iron is red-short . . . and this red- 

shortness is due to copper.’* But Mr. Richardson main¬ 
tained that every sample of commercially pure iron 
analyzed was found to contain copper. Dr. Fink pointed 
out that the presence of copper in the interfaces would 
depend to some extent upon the relative proportion and 
distribution of other impurities, such as sulphur or 
carbon in the iron samples. It is well known that the 
solubility of copper in iron is greatly influenced by such 
impurities. Accordingly, two samples of iron may con- 
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tain the same quantity of copper and yet the corrosion 
rate of the two be entirely different. Further metal- 
loirraphical investigations are needed. 

Solution of Metals in Acids 

Inconsistent behavior of the metals in corrosion and 
acid solution phenomena on the basis of the electro¬ 
chemical series were explained by W. D. Richardson, 
who took into consideration a number of factors of 
which the principal were: solution tension, the hydro¬ 
gen influence, the oxygen influence, the*carbon dioxide 
influence, the cathode influence and the halogen influ¬ 
ence. 

Corrosion and solution of metals in acids may bo 
considered as actions tending to go forward at rates 
proportional to solution tension and hydrogen ion con¬ 
centration, but subject to the accelerating and retarding 
influence of many substances acting as catalyzers. Indi¬ 
cations of the sensitiveness of various metals to the 
hydrogen and oxygen influences can be obtained by 


The rates of solution of copper-bearing and purq. 
open-hearth iron in nitric acid are catalyzed negatively 
by silver, copper and formaldehyde, but the rates of 
gray cast iron and semi-steel are catalyzed positively 
by the same three catalysts. No pronounoed change 
of rate is shown by silver, copper or formaldehyde 
acting as catalysts on copper-bearing or pure open-hearth 
iron in sulphuric or hydrochloric acid. Th^ same is true 
for silver and copper when acting on gray cast iron 
and semi-steel, but in contrast with this behavior, 
formaldehyde catalyzes these metals strongly in a neg¬ 
ative direction in the non-oxidizing acids. 

Platinum catalyzes the* rates of copper-bearing and 
pure open-hearth iron positively in normal sulphuric 
and hydrochloric acids, and the action is more pro¬ 
nounced in the case of pure open-hearth iron than in 
the case of copper-bearing iron. On the contrary, the 
rates of these metals in normal nitric acid are catalyzed 
negatively by platinum. The rate for copper is not cer¬ 
tainly catalyzed by any of the catalysts used. Nickel as a 
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their behavior when treated as couples in dilute acids 
and neutral salts and connected through a sensitive 
voltmeter or galvanometer. 

Studying the behavior of metallic catalyzers on the 
rate.s of solution of copper-bearing iron, pure open- 
hearth iron, gray cast iron and semi-steel in normal 
sulphuric, hydrochloric and nitric acids at 16 deg. C., 
with several metallic catalyzers, it was found that the 
rolled metals in general showed a dilTcrent and opposite 
behavior to that of the cast metals. 

Again, the behavior of any of these metals in the 
non-oxidifeing acids, sulphuric and hydrochloric, is as 
a rule different from the behavior in nitric acid. A 
similar rule holds for these metals in corrosion and 
also for solution in the above acids without catalyzers. 
Although the mode of action of a soluble organic 
catalyst, such as formaldehyde, is probably different 
from that of the metallic catalysts, nevertheless the 
opposite tendency in the case of different metals in 
oxidizing and non-oxidizing acids is revealed in this 
case also. 


l*lwio bjf C. J. MHitfhy, ('It vr/ntitt. Ohn 
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catalyst produces no effect on any of the metals in any 
of the acids except aluminum in hydrochloric acid. 
Aluminum is not affected l>y any of the catalysts in 
nitric or sulphuric acid. In normal hydrochloric acid 
the rate for aluminum is catalyzed strongly by nickel 
and still more strongly by ydatinum. A similar action 
might be expected in .sulphuric acid and the lack <tf 
action in this case is probably due to the oxygen influ¬ 
ence of sulphuric acid on aluminum. 

Under conditions of corrosion Ihe ca.st metals are 
relatively less attacked in the presence of much oxygen 
than the purer rolled metals. They are also relatively 
less attacked by an oxidizing acid, such ns nitric, than 
by the non-oxidizing acids, sulphuric and hydrochloric. 
The catalysts, silver, copper and formaldehyde, all 
reverse this action and cause the rates of the cast 
metals in nitric acid to be increased and the rates of 
the copper-bearing and pure open-hearth irons to b*j 
reduced. Platinum, while catalyzing the rolled metals 
negatively in nitric acid, catalyzes them positively in 
sulphuric and hydrochloric acid, and is without action 
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oil the cast metals in any acid. The failure of platinum 
to catalyze the cast metals is probably due to the evolu¬ 
tion of poisons from the impure metals by the action 
of the acids. 

After a brief discussion the members adjourned for 
luncheon in^ the rooms of the Cleveland Engineering 
Society. 

Visits to Industrial Plants 

Under the very able guidance of the chairman, Dr. 
N. K. Chaney, and VV. R. Mott, a number of interesting 
visits were made to neighboring laboratories and fac¬ 
tories. At the plant of the National Malleable (Hastings 
('o. the points of special attraction were the large Iler- 
oult steel furnaces, the malleabilizing process, the 
method of casting chains, the Baily electric heat-treating 
furnace and the pulverized coal plant. 

At the (iuide Motor Lamp Mfg. Co.’s plant copper, 
silver and nickel plating vats were in operation. This 
IS a new' plant and a number of improvc?ments. such as 
rotating cathodes, have been installed. The last plant 
visited Thursday afternoon w'as that of the U. S. (’opper 
Products (V). Here an opportunity was offered to sec 
It (J.E. smothered arc furnace, for brass melting, in 
operation. Alongside of this was a Baily brass fur¬ 
nace casting ingots about .‘5 ft. long and 3 in. in diam¬ 
eter. These ingots were subsequently forced over 
mandrels and drawn into tubing. 

On Kriilay afternoon an elaborate visit was arranged 
to Nela Park. A number of the laboratories were 
taken in and with the aid of moving picture films the 
many intricate steps involved in the manufacture of the 
tungsten lamp, from fire to finished profiuct, were ex¬ 
plained. Opportunity w'as atforded to see the red hot 
tungsten wire being drawn through diamond dies, also 
as.sernbling of the various lamp parts into the finished 
“Mazda.” 

Dr. Ernest Fox Nichols, director of pure research 
at Nela, addressed the Society on “The Value of Research 
in Pure Science and Its Relation to Industry.” It will 
be recalled that recently there has been a reorganization 
of Nela Research I^aboratories into tw'o sections, one of 
applied and the other of pure science. It is the latter 
which is iindfu* the direction of Dr. Nichol.s, formerly 
president of Dartmouth Uollcge and more recently pro- 
fe.ssor of jihysics at Yale University. The speaker 
showed how science tirst came into industry through the 
testing of raw materials and final products. I’his was 
followed by industrial re.search, and this in turn by pure 
science research. The aim and purpose of the latter, he 
explained, are the extension of the boundaries of our 
knowdedge, iiroviding data of a fundamental nature 
which industrial re.search .■ipplies to the improvement of 
tfie product and reduction of its cost. Research in pure 
.science, therefore, may go far afield, and .sometimes a 
long period wdll elapse; before the knowledge thus gained 
is u.sed. In general, how’ever, the lime lag between a 
fundamental scientific di.scovery and its industrial ap¬ 
plication is becoming shorter and shorter. The pure 
scientist is being pushed by the industrial re.searcher. 
It is recognized, of course, that immediate profits come 
from industrial research, while the longer deferred divi¬ 
dends come from re.search in pure science. In the 
opinion of Dr. Nichols it is not only advisable for indu.s- 
try to give more attention to pure re.search, but it is a 
duty w'hich it should a.s.sume in order that its service 
will be more eillcient. 

On Saturday afternoon the members visited the 


Hazelett Storage Battery Co. Mr. Hazelett demon¬ 
strated his novel method of making very thin lead 
plates by casting the metal on a revolving drum. The 
plates obtained are decidedly thinner than any others 
heretofore produced for battery purposes and accord¬ 
ingly the ampere hours per unit weight of battery are 
far in excess of those of older types. 

A trip through the factory of the Western Reserve 
Chemical Co. was arranged by Mr. Burwell, general 
manager of the plant. Phthalic acid was produced in 
large quantities by the oxidation of naphthalene with 
chromic acid. A novel electrolytic cell arranged in cas¬ 
cade was demonstrated; this was used for the regen¬ 
eration of the spent chromic acid. The cost of making 
phthalic acid and benzoic acid is lower than by other 
processes. 

E. S. MaePherson conducted the members of the 
society through the “gas factory” of the Ohio Chemical 
Co. It was one of the most attractive plants visited. 
Four ga.ses were being turned out: oxygen, hydrogen, 
laughing gas and carbon dioxide. The electrolytic 
plant consists of one of the very first Levin cell instal¬ 
lations. The oxygen analyzes 99.8 per cent pure. 
Neither the oxygen nor the hydrogen requires purifica¬ 
tion after leaving the cells. The carbonic acid is made 
from magnesite by a new proce.ss. 


Canada’s Paper and Pulp Exports 

According to statistics issued by the Dominion Gov¬ 
ernment, Canada’s pulp and paper exports for July were 
valued at $16,014,747, as compared with $7,730,162 for 
the corre.sponding month a'year ago, an increase of 
$8,284,585, or more than 100 per cent. The shipments 
were made up as follows: 


I'iilMT IImi l^ilp 

I’mImt 

Mi‘i liMiiii li' pulp 


Moiitli <if .Iiilv - 
I9I<I 1920 

$4,639,225 $6,877,014 

2.634.333 6.60H.74U 

436.604 2.528,99* 


I'cillll 


$7.7*0.162 $16,014,747 


The paper exports during July, which included 9,789 
cwl. of book paper, valued at $110,596, and 1,219,439 
cwt. of newsprint, valued at $5,727,193, went to: United 
States,. $5,535,386; United Kingdom, $425,949; other 
countries, .$915,679. 

Exports of unmanufactured pulp wood show^ an in- 
creasy in both volume and value for the month of July. 
They were: 1919— 122,069 cords, value $1,234,527; 

1920—144,721 cords, value $1,545,906. 

April-July Shipments 


For the first four months of the current fiscal year 
(’anada’s pulp and paper exports reached a value of 
$52,404,052, as compared with $27,067,236 in April- 
July, 1910, a gain of $25,426,816. They were greater 
by $5,966,784 than the value of such exports in the 
complete year 1916-17—up to that time a record. 
Details of the four months’ period follow: 


Psipri ami Puip 

PapiT 

('li(‘iiiifal pulp 
Ml* 'ha'iii'ai pulp 


.\priKluIy - - - 
1919 1920 

$17,332,409 $26,421,454 

7.903.626 20.118,759 

1,631.201 5,951,839 


Tiital 


$27,067,236 $52,494,052 


In April-July, 1920, the paper exports (which in¬ 
cluded 24,751 cwt. of book paper, valued at $259,886, 
and 4,906,188 cwt. of newsprint, valued at $21,916,549) 
went to: United States, $20,998,774; United Kingdom, 
$1,548,102; other countries, $3,876,578. 
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Legal Notes 


By Wellington Gustin 

Palmer Potash Products Co.-Nebraska Potash 
Works Co. Controversy 

The Supreme Court of Nebraska fias affirmed the 
judgment in the controversy involving the Palmer Pot¬ 
ash Products Co. and the Nebraska Potash Works Co. 
and others, except as to the amount of recovery, $120,- 
000. The court found no satisfactory basis for arriving 
at these figures and directed the lower court to have 
another accounting made. 

Plaintiff's Clay and Irwin are.members of the part¬ 
nership called the Palmer Potash Products Co., each 
owning a one-third interst; Palmer owned the remain¬ 
ing interest. Palmer had purchased 1,240 acres of land 
in Sheridan County, Neb., on part of which wore two 
lakes, the waters and underlying soil of which con¬ 
tained potash. Shortly after this purchase the partner¬ 
ship was iormed for the purpose of producing potash 
from the waters and dci. jsits of part of the larger lake, 
known as Ashburger Lake. It was contended that 
Palmer made an oral lease to the partnership for the 
term of twenty years to the southern part of the lake, 
with the right to remove and appropriate all the 
potash and other minerals in the lake and underneath 
the same. The lease further conveyed the right to use 
sufficient ground near the lake north of this lease for 
the necessary buildings, tanks and machinery, and for 
a right of way across the tract to the C. H. & Q, R.K. 
and for other necessary buildings and sidetracks. 
Palmer was to be paid a royalty of one-eighth of the 
proceeds of the potash produced. The oral lease is 
referred to in the partnership agreement, but this 
instrument does not provide for a 2()-yr. limit to the 
lease nor for its own termination as agreed upon, and 
it further lacked defin' ness as to the premises leased. 

Land Sold and Anotiieji Lkask Madk 

After the execution of the agreement the partners 
constructed buildings and improvements on the margin 
of the lake and began extracting potash. In a somewhat 
crude manner, it was found, they extracted about Ihir 
teen tons of potash before lack of capital and dissen¬ 
sions between them prevented operations. Tb»* partners 
attempted to interest others w’ho could provide necessary 
capital to make the payment upon the land coming due 
under Palmer's contract of )>urchase. Palmer finally 
assigned his interest in the land to Ur. (/opsey of 
Alliance, Neb. It was alleged that Copsey bought the 
land from Palmer with full notice and knowledge of the 
partnership rights, and executed a lease to the lake to 
the Nebraska Potash Works ('o., which also had full 
knowledge of plaintiffs' rights. 

The plaintiffs brought suit to re-form the partner- 
.ship agreement so as to show that the term of the 
partnership and the term of the lea.se should each be 
for twenty years, and when re-formed that the contract 
be specifically enforced and the defendants be enjoined 
from interfering with the use and occupancy of premises 
by the partnership and that title be confirmed and 
quieted in said partnership. 

Defendants, the Nebraska Potash Works Co., Dr. 


Copsey, Palmer and others, answered, claiming the 
written agreement between Palmer and his copartners 
was the only agreement made between the parties, deny¬ 
ing the lease was for twenty years and alleged abandon¬ 
ment of the enterprise by the partnership. The cau.se 
was then removed by defendant.s from tho state courts 
to the Federal court, but was afterward sent back from 
the Federal court. During this time th(\ company sank 
wells in the lake and began pumping water and extract¬ 
ing potash. 

In a supplemental petition tho plaintiffs alleged in 
addition that Palmer was still the owner of the land; 
that the company had taken out from twelve to thirteen 
tons of potash per day, of the value of $12<» per ton; 
that the company had sunk over 400 wells in and about 
the lake, and that the partnership was indebted and 
that Palmer refuses to contribute his share in payment. 
The plaintiffs then asked that the lease of the company 
bo canceled; that it be restrained from operating upon 
the premises; that the title be quieted in the partner¬ 
ship; that an accounting be taken of the potash ex¬ 
tracted and the amount with interest be paid over to 
the partnership. 

The trial court found that plaintiffs were entitled to 
all their claims and gave a judgment for $120,000 with 
interest as damages sustained, caused by the trespass 
of defoiidants. 

LoWKH (’OURT UlMIKI.I) 

The Supreme Court hjis upheld the lower court, 
except as to the amount of the damages, tinding there 
was not proper basis for determining this amount. It 
found that t'opsey anti the eonipany had full knowledge 
of all the rights claimed by the partnership anti there¬ 
fore whatever rights they have actiuired with such knt)wl- 
edge are subject tt» the rights t>f the partnership. 

The agreement set ftirth in the opinitm ctmsitleretl 
in connection with other evidence in the case the court 
held to be more than a mere license to extract ptdash 
and tt> confer upon the lessees the exclusive right to 
occupy the leased premises and remove potash. 

The facts showed that the di.stribiition of potash in 
waters of tho lake was by no means uniform, presum¬ 
ably for the reason that evaporation proceeds as the 
waters move southward. The natural drainage is 
toward the south or southeast and the waters in the 
south end of the lake are much the rieher. Defemlants 
first confined their operations to that |M)rtion of the lake 
north of the dividing line, later invading the southern 
portion on the jjremises of the plaintiffs. 

The court fouinl that the iwidence did not show ahan- 
donment by the lessees at the lime defendants entered 
and removed mineraLb<*anng water from the leased 
prerni.scs. * 

Defendants contend that operations of the partner¬ 
ship were not interfered with and that there was n(» 
force u.scd in tho occupation of the .south part f)f the 
lake, but the court .says it .seems oVwious that the taking 
of actual pos.se.ssion and sinking of over 400 wells by 
the company in the south portion of the lake would 
effectively interfere with the raising of capital by the 
partners ami the .succe.s.sful pro.secution of their enter- 
pri.se. It is true that if let alone the parties might 
have been forced to abandon their h?ase and thus lo.se 
all their rights, .said the court, but as long as it was in 
existence no one had the right to interfere with them. 

The question of its proper measure of damages gave 
the court much trouble. The general rule is that where 
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one having knowledge of the rights of another willfully 
trespasses upon and takes his property the owner is 
entitled to follow and recover it, even though its condi¬ 
tion may have been changed and value added by the 
wrongdoer. On the other hand it was said if the tak¬ 
ing had been under an honest mistake of fact and with 
no wrongful intention on the part of the trespasser the 
owner is entitled to recover only its value in its natural 
state. 

Following the latter rule, in remanding the case to 
determine the proper damages, the court directs the 
ascertainment of the proportion of potash derived from 
the southern portion of the lake as near as possible; 
to charge Copsey and the company with the net proceeds 
of all potash derived from the same, less the royalty of 
one-eighth and the cost of extraction after the water 
was in the pipe line. 

Buyer and Seller Held in Default Where Shipment 
Is Prevented by Embargo 

The Appellate Division of the Supreme Court of 
New York has reversed judgment of the lower court 
in the action brought by Miller & Sons Co. against the 
E. M. Sergeant Co. and directed judgment for the latter. 

The action arose out-of a sale of twenty-four carloads 
of about 50,000 lb. each of Solvay brand 58 per cent 
light soda ash to the Miller company, for shipment in 
two installments each month, price f.o.b. Solvay, N. Y. 
There was a provision that default in any payment by 
the buyer gave the seller the right to cancel any unde¬ 
livered portion of the contract. 

The Government having possession of the railroads 
and having laid an embargo on freight, shipment de¬ 
liveries for January, the first month of the contract, 
became practically impossible. The seller wrote buyer 
to get a special embargo permit from the Government, 
which the buyer failed to obtain upon application. The 
embargo was lifted Feb. 16, and the buyer then wrote 
the seller to ship immediately all soda ash due. The 
seller, in response to this, shipped two carloads due for 
February, but declined to ship the January installment 
upon the ground that having offered to deliver the two 
carloads in that month, and the buyer having failed to 
take the same, the shipper could not be reipiired to 
deliver that installment in any other month. 

Damages for failure to deliver the two cars in Janu¬ 
ary were asked. The trial court adopted the content ion 
of the buyer that the seller faiUMl to deliver the two cars 
due under its order, that delivery was to be made in 
Philadelphia, where the buyer’s plant was located, and 
that the words *‘f.o.b. Solvay, N. Y.” were an element 
of the price and merely meant that the buyer was to pay 
tlje freight. 

What the Term F.O.B. Meant 

The higher court held that the words “f.o.b. Solvay, 
N. Y.“ di<l not have reference to the place of delivery, 
but held the place of delivery was not at the buyer’s 
place of business in Philadelphia. Ft said the contract 
was silent as to the place of delivery, and where that is 
the case the store or factory of the seller or the place 
where the goods are kept is the place of delivery. 

The buyer claims that it was the duty of the seller 
to deliver a total of twenty-four cars, and if because of 
contingencies beyond its control it could not make the 
ilelivery the buyer was entitled to require delivery at a 
later date when delivery was possible. But the court 
said the contract w’as not an entire contract for the sale 


of twenty-four carloads, but was for the sale of twenty- 
four carloads in two installments each month, for which 
payment was to be made on each installment. Therefore 
it said the contract was severable and under the com¬ 
mon law the failure of one of the parties to tender 
delivery or to pay for an installment would entitle the 
party to rescind the entire contract. If the parties 
thereafter proceeded under the contract the right to 
rescind would be lost. This rule is now changed in New 
York State by the personal property statute so that it 
depends in each case on the terms of the contract and 
circumstances whether the breach “is so material as to 
justify the injured party in refusing to proceed further 
and suing for damages for breach of the entire contract, 
or whether the breach is severable, giving rise to a claim 
for compensation for any loss, but not to a right to 
treat the whole contract as broken.” 

As might have been done, neither party sought to 
excuse its failure because of contingencies beyond its 
control; in fact, each claimed the other failed to per¬ 
form, there being no failure on their own part. The 
sole remaining question is which party did fail to per¬ 
form. It being found that Solvay, N. Y., was the place 
of delivery, when the seller noticed the buyer that the 
goods were ready for delivery and asked buyer to secure 
embargo permit for shipping, the seller performed, and 
the failure of the buyer to accept the delivery was a 
breach of the contract on its part. Therefore it has no 
claim for the January installment and judgment was 
directed against it. 

Where Buyer May Not Enforce Contract 
for Deliveries 

In a recent decision of the Supreme Judicial Court 
of Massachusetts in the case of Lionel Samuels against 
the W. II. Miner Chocolate Co. the court holds that the 
buyer had broken the contract by omitting to forward 
his check and to send orders, which justified the seller’s 
cancellation of the contract. 

The contract was for the purchase and delivery of 
2,000 bbl. of cocoa at 11 Jc. per lb., to be shipped by the 
chocolate company at such times and in such amounts, 
not to exceed 100 bbl. per week, as the buyer should 
direct. The buyer was not obliged to draw each and 
every week or at any particular time. The whole-2,000 
bbl. WRS to be ordered shipped during the year 1017, 
and payment for each shipment was to be made in 
advance. • 

There was some delay on the seller's part in shipping 
during July and ‘August. But this delay was waived 
by the buyer. In September the buyer made excuses 
for not ordering, and the latter part of said month the 
seller notified the buyer to furnish the orders under the 
contract or same would be canceled, and finally in Octo¬ 
ber the seller canceled the contract. 

When the contract was canceled there remained but 
eleven weeks of the contract period, with 1,485 bbl. 
unordered, and the buyer was not obligated to ship more 
than 100 bbl. per week. Now, in addition to this failure 
to send orders as required by the contract there was 
a further neglect on the buyer’s part to comply with 
the agreement by his failure to forward a check for 
each lot before shipment was made. 

The court found that buyer’s breach in these matters 
went to the essence of the contract and that it justified 
the seller in canceling the rest of the order. The judg¬ 
ment of the lower court was upheld. 
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The Channel Process of Making Carbon Black 


Details of Plant Construction for Channel Process—Condensing Building—Gas Transmission 
—Channels—Hoppers, Scrapers and Conveyors—Burners—Driving Mechanism 

and Accessories 

By ROY O. NEAL 


I N COMMERCIAL practice there are four different 
processes of manufacturing carbon black from 
natural gas—^viz., the channel system, the small 
rotating disk, the roller or rotating cylinder, and the 
large plate processes. The main points of difference in 
these methods is in the size and shape of the surface 
upon which the carbon is collected and the rate at which 
the moving devices actuate. The channel process is 
probably the beat method and is the most extensively 
used. Classified according to the quantity of carbon 
black produced, the order is as follows: Channel, small 
rotating disk, large plate, and roller processes. At the 
present time the production of carbon black by cracking 
or thermal decomposition methods is not extensive. 

The Condensing Biuldings of the Channel 
Process 

The buildings in which the channels and burners are 
installed are made of 24-gage sheet iron, held by wire to 
a steel frame made of } x x 11-in. angle iron. Fig. 1 
shows the structural details of a typical building (some¬ 
times referred to as the condensing building). The 
ridge piece does not extend the entire length of the 
building, as spaces are left to allow the escape of the 
gases of combustion. The ridge pieces are flexibly 
attached so that spaces can be changed, and consequently 
the draught regulated. In the design of some plants 
chimneys are provided. Slits or slide doors are located 
along the bottom of the buildings for controlling the 
air entering the buildings, but usually are not adjusted 
to meet the various weather conditions. A door at each 
end and one or two doors on both sides furnish access 
to the interior of the condensing buildings. With build¬ 
ings having one table—^that is, buildings that have one 

Editor's Note.—^T he present description and others that will be 

S ubllshed shortly are published by TOrmlsslon of the director of 
Bureau of Mines In advance of the report of the Bureau. 


group of channels bolted together—^the dimensions are 
8 or 10 ft. in width by 80 to 116 ft. in length. With 
two-table buildings, the dimensions vary from 18 to 20 
ft. in width and from 80 to 115 ft. in length. 

The buildings are arranged in parallel rows at right 
angles to and on both sides of an alley. The alley-way 
is about 15 ft. wide and buildings are from 3 to 6 ft. 
apart. The number of one-table buildings per unit—^that 
i.s, whose power is furnished by one engine—^varies 
from 24 to 30. In some districts, particularly Louisiana, 
a larger yield has been obtained with one-table buildings 
on account of the atmospheric temperature. With two- 
table buildings, the number of buildings per unit varies 
from 12 to 16. The units have a capacity ranging from 
60 bbl., or 3,000 lb., to 100 bbl., or 5,000 lb. of carbon 
black per day. The largest plant that the writer 
inspected was made up of six units and consequently 
had six packing houses, six engines for furnishing 
power and six main driver shafts. The entire plant 
consisted of 180 condensing houses. 

Gas Transmission 

The gas coming from the wells, discharge from gasc^ 
line plant or gas transportation mains, is reduced in 
pressure by suitable regulators. After passing through 
the regulator the gas goes through a gasometer tank 
that is partially filled with water. Details of a typical 
gasometer are shown in Fig. 2. It consists of two tanks 
made of boiler plate, one inverted in the other. The gas 
is passed into the inverted tank and held by a water 
seal. The pressure of the gas blowing from the gas¬ 
ometer will be determined by the weights on top of the 
tank and the height to which it rises. The inverted 
tank is connected to a butterfly valve on the intake gas 
line by means of a lever arm, so that, as the pressure 
increases, the inverted drum of the gasometer tank rises 
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and the butterfly valve is’cluaed. The flow of jfas is 
controlled by the gasometer so that the pressure of the 
gas upon discharge will have a pressure of leas than 1 >z. 
per sq.in. 

In a plant having one-table condensing buildings, the 
gas is piped from the gasometer tank to a 24-in. distribu¬ 
tion pipe made of riveted boiler plate, w^hich lies in the 
center of the alley. Two l-in. line.s connect the dis¬ 
tributor to each building, each of which is provided with 
a 4-in. gate valve. In the buildings a 11-in. pipe i.s con¬ 
nected to a 4-in. line every 8 ft. lletAveen the I i-in. pipes 
a l-in. rod or riser .3 in. high i.s welded, upon which the 
overhead channel w’ork is supported. This arrangement 
is .shown in Fig. 4. 

In another de.sign, an 8-in. gas line completely en¬ 
circles the «-ondcnsing buildings, to which two l-in. 
inlet pipes are connected at each end of the building. 
Fig. 3 shows an iiistallai ion of this description. The 
method of piping in all castes must be capable of dis¬ 
tributing the gas e,venl> throughout the entire unit ami 
the fact that the gas is held under such low pressure 
dornand.s considerable attention. 

The channels u|>»»n which the rarboii black is ^L^po^i^M■i 
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are made of mild steel, 7 to 8 in. wide and weighing 
about 12} lb. per linear fool. The channels are sup¬ 
ported by trucks that run on overhead rails. The chan- 
noLs, trucks, rails and other accessories are held up by 
11-in. standard pipe that rests either on concrete piers 
or upon the ga.s-dj.slrihu1ing pipes. An upright pipe is 
provi<led at aiu)n»ximately every 4 ft. They are sta¬ 
bilized by I X 1-iii. cross-strap iron braces. 

At the top of ea(*h upright support is placed a small 
(*ast-iron rail chair which carries the rails. The rails 
are made of steel weighing from IG to 20 lb. per yd. 
Running on the rails are 10-iii. double gudgeon truck 
wheels, 'fhe wheel has lugs projecting out from the 
axis on each side which regulate its position, and it is 
heKl rigid louvritiulinally by two short lengths «»f 2 x 2- 
iii. angle imn, althimgh it can o.scillate within a ti.ved 
distance in the line of direction of the rail's. 

Attached to the angle iron on both sides of the truck 
wheel are Irniisverse channel beams MV- lb. per ft.), to 
which the channels upon which the carbon black is de¬ 
posited are bolted. Most of the plants have eight row.s 
of channels on each trestle. The.se trestles arc about 
G ft. wide and are called tables. An installation of this 
type is shown in Figs. 5 and 6, the view’s having been 
taken at a plant under construction. The channels are 
bolted together in lengths as great as 100 ft., while the 
trestle work is from 10 to 15 ft. longer to allow for the 
oscillation.s of the table. 


KeldW' the channel" the 
carbon-collecting hoppers arc 
located, being spaced ap¬ 
proximately 4 ft. apart. The 
hopi^er is made up of three 
parts, the crown, body and 
base. The crowoi is supported 
upon the trestle by a ! x 
X in. angle on each .side 
and sits loosely in the body, 
which is about G ft. in width 
ill the upper portion and 
tapers down to about lU in. 
The base is about 15 in. high 
and carries the conveyor 
pipe at its lower extremity. 
.All three parts of the hopper are G in. wide, and the 
crow’ll contains four notches w’hich retain th«' scrapers. 
(See Fig. 8.) 
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lilt* made of ^ x 1 ! in. steel, bein^ 8 to 11 .in length, iron slightly less than 7 in. in diaineter (if a 7-in. ron- 
and have two blades that are attached to 20-iii. arm veyor is beinK used) and boring a small hole in the 
which carries a loop to which is attached wei^>:ht if center about 2 in. in diameter for the shaft. The shaft 
the scrapers are to remove the deposited carbon con- is made of 1-in. standanl pipe supported every 8 ft. by 
linuously. With installations that remove irbon only a spider bearing or conveyor hub that is made of east 
\v.hile channels are moving in one direction ■system »)f iron. The concentric disk is cut and wrapped around 
levers is provided that is 


actuated by an automatic 
trip (referred to by the 
workmen as a “grasshop¬ 
per”). Most plants are 
equipped with side .scraj>ers 
for removing the carbon on 
the sides of the channel 
beams. A tabic having eight 
channels would have nine 
side scrapers over each hop¬ 
per. The side scraper is 
made of a strip of strap iron 
i X 321 X 1 in., which is bent 
in the shape of a narrow U 
tube having 15-iii. legs and 
about a 2-in. arch. The up¬ 
per ends, 3 in. from the 
uppermost extremity, are 
bent at right angles with the 
arched part. 

Conveyors 

The conveyors that con¬ 
nect the bases of the hoppers 
and that carry the carbon 
from the different condens- 
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the shaft in helicoidal forA and is held rigid by J-in. work, allow the high pressure gaa before passing 
rivets. Fig. 7 shows the details of a spider bearing, through the regulators to expand and furnish power for 
truck wheel and rail chairs. Some carbon black oper- the expansion engine.' This arrangement effects an 
ators prefer to purchase spiral conveyors from machine appreciable saving in the cost of operation. The engine 
shops where helicoid is rolled from a single strip of is belt-connected to a drive shaft through which power 
metal before the pipe is inserted. This type of con- is transmitted to the conveyors, elevators, bolting ma- 
veyor is strong, and resists to the full strength of the chines, packing machines and the reversing gear shift 
metal the lateral pressure due to pushing the material that actuates the channels. These details are shown in 
forward. • a plan view of a complete carbon black plant in Fig. 9. 

At the discharge end of each conveyor is an overflow A working drawing of a reversing gear shift is shown 

, in Fig. 10. Power for the 

device is transmitted by a 
. , belt from the overhead drive 
aiiaft. Pulley d is connected 
to pinion h by means of a 
sleeve; pulley e is an idler 
and / actuates pinion e 
through a collar. A carriage 
traveling along the threaded 
shaft g shifts the belt from 
/ over € to pulley d periodi¬ 
cally by means of a lever sys¬ 
tem, consequently changing 
the direction of rotation of 
bevel gear a. This change 

FIG. 8. ASSEMBI..Y DRAWING OF TABi.B OP cHANNBiLiS takes place about evoiy fif¬ 

teen minutes. The gear that 



tee which consists of a short pipe connected to the con¬ 
veyor at a 30 deg. angle. This tee carries a sheet-iron 
cap. Below the tee and connected at a right angle to 
the conveyor is a pipe about 5 in. long and crimped at 
the end to allow the collected carbon to be transmitted to 
the main conveyors that lie on each side of the alley. 


Burners 


The space between hoppers constitutes one section of 
the trestle. In this space are located the burners. The 
gas is delivered to the section by a IJ-in. pipe, to which 
is connected a l-in. pipe that carries the J-in. burner. 
The burner is parallel and about 3 to 4 in. below the 
channels. Each burner holds from eight to ten lava 
tips. A typical 60-bbl. plant would contain eight lava 
tips per burner, sixty-four lava tips per section, 1,600 
lava tips per building, 38,400 lava tips per plant having 

twenty-four buildings. - . 

The lava tips are made of a selected grade of steatite, 
that is easily machined in its green condition to any 
desired form by turning, milling and grinding. It is 
then heated to a temperature of about 2,000 deg. F., 
thus becoming hard and strong. Most of the manufac¬ 
turers of lava tips are located in the vicinity of Chat¬ 


tanooga, Tenn. i . . i. * 1 . 

There are a great variety of tips used, but the more 

common type bums 4 to 14 cu.ft. of gas per hr. The 
requisite for good tips is that they should produce 
uniformity of flame and have uniform gas consumption. 
A typical lava tip has a slot 0.20 in. deep and 9.934 m. 
wide. The lava tips are slightly tapered so that by 
drilling a hole slightly larger than its smallest outside 
diameter in the burner pipe, the tips can be secure^ 
held and made gas tight by the application of white lead. 
In Fig. 8 is given the general arrangement of burners, 
hopper, conveyors and channels. 

Each unit is equipped with a separate engine which 
is usually about 20 hp. in capacity and is of the internal 
gas combustion, two-cycle type. Some f^tories use a 
etmide steam engine, but instead of utilizing steam for 


is keyed to shaft located in center of alley meshes 'with 
the worm gear h. Another arrangement with a worm 
gear drive is given in Fig. 11. 

The main shaft that move.s the channels extends the 
entire length of the alley and is usually S or 4 in. in 
diameter. It is supported by trestles 6 ft. high and 
made of channel steel. Details of a support are given 
in Pig. 7. There is a support with a pillow block for 
each pair of buildings. Couplings are placed every 16 

or 20 ft. ^ . 

Over each support is a thirteen-tooih flang^ pinion 
for engaging teeth in a rack or cog plate that is^ on the 
under side of an inverted tee steel beam connecting end 
trucks in opposite buildings. The r^ is made of cast 
iron, containing forty-two teeth and is about 62 in. long. 
A stirrup of iron or roller is used to assure engagement 
of the radt and pinion. The entire table of ^annels 
and scrapers is moved by this rack and pinion, the 
having a straight line reciprocating motion of 
66 to 66 in. which occupies a period of time of fifteen 
minutes. In a typical 60-bbl. plant there is approxi¬ 
mately 200 tons of iron and steel in the condensing 
buildings, which does not include frame work or sheet 
iron covering that enter in the construction of the 
buildings. 

The conveyors are drawn by a shaft belt connected to 
the main power shaft in the engine room. One l-in. 
shaft lies on each side of the alley and trmsmits power 
lo the conveyors in the condensate buildings by means 
of bevel gears. Another conveyor runs along each side 
of the alley that is chain driven by a sprocket wheel on 
the l-in. shaft. These conv^ors carry all of the black 
from the buildings to an elevator which is simper an 
endless chain having budeets attached. The devator is 
enclosed in a 16-gage galvanized sheet iron box. 

The grit scale and bard partides in 'the carbon black 
are remov^ by the bolting machines that vary greatly 
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in design. The practice is also different at various fac¬ 
tories. Some operators pass the carbon through two 
bolters, some through one, while others are not equipped 
with machines. At a few plants there is an apparatus 
fitted with coarse wire for removing bolts, pieces of 
iron and similar articles, which is called a '*scalper.’* 
The bolting machine may be of the horizontal or vertical 


type, although the latter design is more commonly em¬ 
ployed. 

Details of a machine that is largely used are given in 
Fig. 12. It is made of 20-gage galvanized iron. The size 
of the steel screen used varies from 45 to 60 mesh, which 
is held up by a heavy wire as reinforcement. The screen 
is attached to a cylinder that can be removed through 



A1—-S-in. spiral conveyor rocclvefi material from conveyor 
extending through entire length of each building. 

A 2—On main drive shaft couplings are placed, spaced 16 ft. 

A3—8-ln. main drive shaft, extending entire length of alley 
betwocn buildings. 

A4—16-in. rail of track on trestles in opposite buildings extends 
continuously across alley, connecting and bracing opposite trestles. 

A5—^A two bont steel trestle In alley between opposite buildings 
affords a brace for buildings and supports main drive shaft and 
conveyors. 

A6—IX 2 X 2-In. angle Iron tying trestle bents at top and sup¬ 
porting 16-16 rail crossing alley and connecting opposite buildings. 

A7—Overflow tec placed on discharge end of each conveyor. 

B1—2 pieces i x 2 x 2-ln. angle Iron forming batter post for 
trestle. 


B2—5I-ln.-20-tooth cog on conveyor drive shaft engaging 10-ln.< 
40-tooth cog on shaft or conveyor extending through building. 


B3—Drive shaft (1-In. Stand. O. P.) for conveyors which 
extend entire length of each building. 


B4—Flanged pinion to engage teeth In O. I. cog plate on under¬ 


side of inveriod T-stccl connecting end trucks in opposite buildings 
(6 in. dl.amGter, 3ft In. face, 13 teeth.) 

145— t’onveyor from conveyors In alley to elevator. 

146— (*hannel Iron placed with flanges turned upward and spaced 

to In. Jtolled to undc*r side of trucks. Seven pieces of ft x 2ft 

X 18 in. 

r—^To each bent l.s fastened a sheet Iron hopper held In position 
by bc;Ing wired to angle irons between bents. 

itent po.sts arc made of gas pipe spaced 6 ft. 6 In. wide and 
held in position at top by 1ft x Ift-ln. angle iron. 

Each hopper tapers toward Its lower end and deposits its con¬ 
tents Into a spiral conveyor. Between hoppens Is arranged a 
.system of gas pipes, which provides burning gas flames under 
each channel. 

Bents are spaced 5 In. o.c. on top and COft In. on bottom and 
held In position on top by means of 1ft xlft-ln. angle Irons. 

Along center of each hopper is arranged seven scrapers, which 
bear on under side of channels to which trucks are bolted, pressure 
being obtained by means of weights on outer end of rods. Double 
gudgeon truck wheels, 1ft In. bearing x 10 In. diameter, made b> 
Styles Mfg. Ca 
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the clniT) (lour. A shaft having a spider with six arms, 
each of which carry two fit>er brushes, forces the car- 
hon black throuKh the screen. The product not pa.ssiii^r 
through the screen is di.scarded p(»ricKlicaIlv as waste 
material. 

Storac;k Bins and Packkks 

The .storaiA.^ bins are made of j^alvani/.ed iron iuid 
var>' in si/.(‘. 'fhey are taperintf-shapcd hoppers located 
over the packers. Some operators use bins of sufficient 



si/e to store two or throe days' production, in order lo 
elirrinate any shut-down due to trouble in th(^ packinir 
room or t.o hold the carlion black made on Sunday, as in 
some plants the packers operate only six days per week. 

The packers are very similar lo those used at siiRur 
refineries. An aufrer works inside of a tight sheet steel 
lube, pressing the carbon black into a paper sack. The 
auger is designed to stop the w’aste of the free-flowifig 
stock running out betw'cen the blades of the auger when 
the packer i.s stopped for changing sacks. The st(x;k. 
when passing through the auger, keeps the hinged gates 
folded parallel to and against the* top auger blades. 
When the auger .'••tops, the coil springs force the gate.s 
downward against the carbon lodged between the blades, 
not closing the passageway completely, but iiolding it 
back .sufficiently to prevent leakage. 'Fhe machine is 
gaged to p;ick a uniform amount in tai h sack. \vhi<*h is 

t 
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usually 12^ lb., or a ((uarter of a barrel. In some ca.ses, 
especially for export trade, the sacks contain 15 lb. The 
device starts by a simple movement of a lever which 
causes the bevel gears to mesh, and stops automatically 
when the .sack has been filled with 121 lb. of carbon 
black. The packer is connected to a .storage bin by a 
spout. 

A 60'bbl. plant usually is equipped with four packers 
that fill a sack in approximately fifteen minutes. The 
inner shaft rotates slowly in order to effect the proper 
s^aration of the carbon black from the air, in which it 
floats or holds mechanically. The problem of packing 
is to separate the black from the air as far as is com¬ 
mercially practicable. 

The sacks are tied, and in most plants slightly com¬ 
pressed. The compressor consists of a steel plate box, 




in which a plungei*, actuated by a crank shaft or eccen¬ 
tric, travels. The sides of the sack are flattened to 
facilitate storing and transporting. After compressing, 
another paper sack is placed over the package. 

The sacks of carbon black are removed from the pack¬ 
ing imilding by trucks to the warehouse. If the black 

lo be sold to export trade, it is packed in wooden boxes 
:» X H X 2 ft., holding from twelve to fifteen sacks each. 
The warehouses are located on the main transportation 
line, or on a narrow-gage railroad, that has electric or 
gasoline engine-driven trucks which convey the product 
to a transfer point. The warehouses differ greatly in 
si/c. At one plant that was visited by the writer, a 
stock of 35,000 sacks of black was stored, with spaces 
available for an equivalent quantity more. The ware¬ 
houses may be open wooden frame buildings with cor¬ 
rugated .sheet iron roofs, or completely inclosed sheet- 
iion building.s. 

The disk, fdate and cylinder procenees will be de¬ 
scribed in a subsequent issue. 
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Foundry Methods for Light Aluminum:Copper Alloys 


A Statement of Melting and Alloying Practice in Vogue in America for the Production of No. 12 Alloy, 
and a Discussion of the Apparent Advantages and Disadvantages in the 

Use of Copper or Various Copper-Rich Hardeners • 

. Hy ROBERT J. ANDERSON 


I N MANUFACTURING light aluminutn : copper al¬ 
loys for sand castings and for die-casting purposes 
several distinct problems exist which are of interest 
to aluminum founders. These problems are those which 
are connected (1) with the method of alloying copper 
and aluminum so as to produce alloys containing from, 
say, 2.0 to 14.0 per cent copper; (2) with furnace 
temperatures; and (3) with melting practice. Casting 
losses, oxidation and dross losses, and melting costs may 
vary considerably, depending upon the mode of manu¬ 
facture of these alloys. The present article deals with 
the commercial manufacture of light aluminum: copper 
alloys in the United States, but so-called aluminum 
bronzes are not considered. In addition, experiments 
made in study!ii**" methods of preparing No. 12 alIo\ 
a.re described. 

Light Aluminum: Copper Alloys 

In aluminum founding the light aluminum : copper 
alloys are prefci*red for general easting purposes, anil 
alloys of aliiininum with other metals are not aetuallv 
used to an important extent. The usual alloy employed 
in the United States for sand ca.sting.s is one contain^ 
ing approximately 92.0 per cent aluminum and H.O per 
cent coppei\ and in fact this is virtually the present 
standard casting alloy. There are, however, several 
other distinct binary aluminum: copper alloys employed 
for commercial castings; these alloy.s contain from 2.0 
to 14.0 per cent copper and remainder aluminum. An 
alloy containing 90.0 per cent aluminum and 1.0 per 
cent copper i.s used extensively in the Ufiited States 
for sand-ca.st cooking utensils and for .some automotive 
castings; alloys containing 9.0 to 10.5 per cent copper 
and remainder aluminum are u.sed for certain auto¬ 
motive castings, principally manifolds and pistons. A 
few alloy.s containing, .say. 12.0 to 14.9 per cent are 
employed for particular purposes in England. In the 
United States the consensus of opinion among alu 
rninum founders and automotive engineers is that the 
alloy containing about 92.0 per cent aluminum and S.O 
per cent copper ^known in the trade as No. 12 alloy) 
is the beat available for general ca.sting purposes. 

According to a recent survey by the Kureau of 
Mines, it is estimated that about 97 per cent of the 
so-called aluminum castings made today are poured from 
No. 12 alloy. The greater part of the remainder is cast 
from other aluminum : copper alloys, and the balance 
from other binary and complex alloys. There are a 
number of other aluminum alloys used for castings such 
as aluminum: magne.sium, aluminum: zinc, aluminum: 
copper : zinc, aluminum : copper : tin, and aluminum : 
copper : manganese alloys'; however, the total annual 

i^bllahed by perinlaaion of the Director, U. 8. Bureau of Min**»*. 
*MetallurglBt. U. 8. Bureau of Mines. Pittsburgh. Pa. 

'Anderson, K. J., ''Special and Commercial Dight Aluminum 
\Iloys,” U. S. Bureau of Mines, War Mlnernla TnveMtlRfntlons 
.Si rtes.'Bull. No. 14. April. 1919. 


output of castings made from these alloys is small 
with respect to the output of No. 12 alloy castings. 

(■OMMERUIAL NO. 12 ALI.OY 

Strictly speaking, commercial No. 12 alloy is not a 
simiile binary alloy in most foundries because of the 
usual pre.seiice of appreciable amounts of certain impur- 
ilie.s notably iron. Where the in)n is high, and this 
element is frequently present in amount up to 2.0 per 
( ont, the alloy should ho properly regarded as a ternary 
aluminum: copper: iron alloy. This di.stinction may 
appear to he academic, hut it really is not, because 
increasing amounts of iron markedly affect the pnip- 
‘.'rties of the alloy. As a mailer of fact the iron content 
of most of the No. 12 alloy cast today ranges from 0.75 
to 1.50 per cent, with an average of about 1 per cent. 

No. 12 alloy is made up in foundries for casting pur- 
po.ses by a number of methods, and a variety of mate¬ 
rials may he employed in the molting charges, and 
No. 12 casting ingot is marketed by primary and 
secondary ingot makers. Primary No. 12 ingot is made 
ordinarily by aluminum producers directly from virgin 
metals, while secondary No. 12 ingot is run down by 
smelters and refiner.s from aluminum-alloy borings and 
turnings, scrap castings, aluminum clippings, and other 
aluminum and aluminum-alloy .scrap. In the foundry the 
methods employed for the manufacture of No. 12 alloy 
vary considerably, depending upon individual prefer¬ 
ences, upon conditions and prices in the primary and 
secondary aluminum markets, and upon other factors. 
From the metallurgical standpoint, however, the prin¬ 
cipal consideration involved is the method of introduc 
ing the copper. This is especially important in foundry 
practice because the method employed for tnaking the 
r.lloy affects d)'0.ss losses, oxidation, shrinkage and cast¬ 
ing lo.sses, as well as cf»sts. 

Present Founory .MKrHoi).-H 

At the present time (here are two well-defined meth¬ 
ods used for alloying ctipper with aluminum in the 
commercial manufacture of light aluminum: copt>ef 
alloys fui' casting purpo.ses in the foundry; conflicting 
opinions have been expres.sed as to which one of the.se 
ri'olhods is the more advantageous The methods 
employed in commercial practice call for the use of 
I 1 ) co])per, and (2> a rich copper: aluminum alloy such 
as 33: G7 or 50: 50 alloy. 

Some foundries prefer to make No. 12 alloy or other 
light aluminum: copper alloys by the addition of soli<l 
copper to liquid aluminum. This is quite a common 
practice in small foundries, hut it is not used much in 
the large plants. Where copper as such is employeil 
the usual practice is to melt the aluminum first, and 
then iidd the requisite amount of copper later. Thus, 
for a small heat of No. 12 alloy, .say 100 lb., the 
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melter will first liquefy 92 lb. of aluminum in a crucible 
and then add 8 lb. of liffht sheet copper. The copper 
is alloyed by diffusion and partly by solution. In 
foundry practice copper is usually employed in the form 
of clean liKht>gagc sheet, clippings and punchings, light 
sheet scrap; or scrap wire. Rarely, if ever, is the 
copper added in the form of ingot or cake copper, 
because large,* massive pieces require too long a period 
of time for solution. 

Use op Solid Copper 

Copper as such is used because it is supposed to 
alloy satisfactorily, and to save the cost of preparing 
the rich alloys, such as 33:67 and 60:50 copper; 
aluminum. There are some apparent advantages in the 
use of copper direct, but at the same time some obvious 
objections. While many conflicting opinions have been 
expressed in considering the use of copper rather than 
a rich alloy, the most apparent advantage in the former 
would appear to lie in the saving made by obviating the 
cost of manufacture of a rich alloy. 

The presumed difficulty of dissolving solid copper in 
liquid aluminum has been offered as an objection, but 
there is no basis in fact for this, because copper, in 
the form of light-gage punchings and sheet, goes into 
solution in aluminum quite rapidly at 700 deg. C. 
(considerably below normal furnace temperatures in 
aluminum-melting practice). More massive pieces of 
copper dissolve more slowly at low temperatures but go 
into solution fairly rapidly at 900 deg. C., as has been 
shown by experiment.” Hence, if bulky and heavy 
copper is used, the melting charges must be heated 
to rather high temperatures, and this is decidedly 
inadvisable for aluminum alloys—where high furnace 
temperatures are permitted in melting the resultant 
castings are likely to be porous, unsound and leaky 
because of gas absorption and oxidation of the alloy. 
In case the copper is dirty or greasy it is advisable 
to boil it in sodium hydroxide, as is done by some 
foundries, but cleaning for the mere sake of securing 
a bright surface simply adds to the production costs. 
If the copper is covered with a considerable layer 
of copper oxide (Cu,0) or if the copper oxide content 
of the copper is high an appreciable thermit reaction 
will take place when the solid metal is added to liquid 
aluminum; badly oxidized copper should not be used, 
as it thus increases the dross losses. 

Advantages and Disadvantages of Using Solid 
Copper Rather Than a Rich Copper Alloy 

A few foundries prefer to use copper rather than 
a rich alloy on the ground that the former minimizes 
eifrors in weighing, but this seems to be a dubious 
advantage, if any exists. Some foundries have had 
difficulty with porosity and excessive shrinkage in cast¬ 
ings made by the use of copper direct, while others have 
experienced non-uniformity of product, where the cast¬ 
ings run ‘‘hard” and “soft.” Both porosity and shrink¬ 
age might be readily traced to causes other than the 
method of making the alloy, and since molding and 
melting practice influence these defects it is not pos¬ 
sible to deal with this objection without more complete 
data. Heterogeneity of composition (hard and soft 
castings) can logically follow from the use of copper 
either because of failure to secure complete solution 

*R J. Anderflon, “Diffusion of Solid Copper In Liquid Aluml- 

lUtn,” CiTRM. & Mkt. Eno., vol. 28, No. 12, p. 675 (Sept. 22, 1920). 


of the copper or because of insufiScient stirring and 
mixing, anil much of the trouble experienced by founders 
in the use of copper has doubtless come from inadequate 
mixing. In the case of poorly mixed No. 12 alloy made 
by adding copper to aluminum it is not unusual to find 
the first pour running 3 to 5 per cent copper and the 
last pour 9 to 11 per cent copper. It takes a longer 
time to dissolve copper in aluminum than it does to 
dissolve the rich alloys, principally because of the differ¬ 
ence in the melting points; viz., aluminum, 658.7 deg. 
C.; copper, 1,083 deg. C.; 33:67 copper: aluminum 
alloy, 540 deg. C.; and 50:50 copper: aluminum alloy, 
575 deg. C. Metals which form solutions in the liquid 
state and in whole or in part in the solid state are 
more easily alloyed the less the difference in melting 
points. 

As to the possible saving in cost made by using cop¬ 
per instead of a rich alloy, this may be offset by the 
greater expense incurred in dissolving the copper, and 
it may be further offset by comparative figures on 
casting losses, and also dross losses. 

Use op 33: 67 Cu: A1 Alloy 

An alloy containing 33 per cent copper and 67 per 
cent aluminum is employed in some foundries, but it 
is less widely employed than either pure copper or 50: 50 
copper: aluminum for the manufacture of No. 12 alloy. 
The alloy in question has the minimum melting point 
of the binary system, and shows a typical eutectic 
structure; it melts at about 540 deg. C. (1,004 deg. F.). 
The 33: 67 alloy does not segregate within itself as does 
50:50 copper: aluminum, and this is an advantage, 
pointed out by founders who use the former for intro¬ 
ducing copper into aluminum. As is well known, when 
a eutectic alloy freezes the crystallization of both com¬ 
ponents takes place simultaneously, and thus forms a 
very intimate mixture. Such an alloy cannot properly 
be considered as homogeneous, but the intimate mix¬ 
ture might approach homogeneity. The low melting 
point of the 33:67 alloy is also of advantage, for if 
placed in liquid aluminum it quickly alloys, since it 
is melted almost immediately. If charged solid together 
with solid aluminum it will melt first, but there will 
be some diffusion of the solid aluminum into the liquid 
alloy before the former melts. In foundry practice 33: 
67 coiner: aluminum alloy, aluminum ingot and foundry 
scrap are charged in the proper proportions so as to 
produce No. 12 alloy, and the relative amounts of each 
material used in a charge may vary considerably. 

The main disadvantage in making and using the 33: 
67 alloy lies in the fact that so much aluminum must 
be melted in preparing it, and larger quantities of the 
alloy must be remelted in manufacturing No. 12 alloy. 
The objection is also offered that it is not so easy to 
calculate the make-up of charges when using this rich 
alloy. This is not a serious objection, but the former 
disadvantage is. However, it has been shown to be a 
satisfactory rich alloy, from the metallurgical stand¬ 
point, for introducing copper into aluminum. 

Use of 50: 50 Gu: A1 Alloy 

The majority of the foundries in the United States 
favor the use of the 50: 50 copper: aluminum alloy for 
introducing copper into aluminum. This alloy melts 
at 675 deg. G., but it is liable to be badly segregated 
unless thoroughly stirred during its preparation and 
then frozen rapidly by casting into chill molds. If 
segregated it may cause some non-uniformity in sue- 
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cessive heats of No. 12 alloy, but ordinarily no trouble 
should occur from this source. Due to the fact that the 
50 : 60 alloy melts at a lower temperature than alu¬ 
minum, it will readily alloy. The objections offered to 
both the rich alloys include the coat of making the 
alloys and the liability that weighing mistakes may be 
made in the melting room. In using 50:50 copper: 
aluminum the requisite amounts of the alloy and alu¬ 
minum ingot plus No. 12 scrap are charged together. 

It has been pointed out when discussing the use of 
copper directly in making up No. 12 alloy that the 
heats may run ‘‘hard’' and “soft” because of failure to 
stir thoroughly. Even with the use of the rich alloys 
vigorous stirring is essential if castings of uniform 
composition are to be produced. 

Comparison of the Methods 

In comparing the above methods from the practical 
standpoint the foundryman is interested in knowing 
(1) which method is the more economical, (2) which 
method is the more easily carried out in the foundry, 
and (3) which method gives the better castings. The 
tentative answers to these questions, as they appear to 
the writer, will be given after comparing the different 
methods in detail. 

With regard to the use of copper, the main advan¬ 
tages claimed by foundries which employ that method 
are that there is less liability for error in weighing 
charges than when a rich alloy is used, and that the 
cost of preparing rich alloys is saved. The presumed 
former advantage appears to be untenable because, 
once the charges are calculated, weighing out definite 
amounts of metal is simple and can be done by very 
low-grade labor. The more apparent advantage, if it 
is one, should arise in reduced production cost brought 
about by the saving in cost of making a rich alloy. 
That advantage may be partially offset in some foun¬ 
dries because, in alloying copper with aluminum 
directly, the cycle will generally require a longer 
melting period. However, unless the proper relation 
between molding and melting is worked out the melt¬ 
ing may be in advance of the molding, so that the 
charges might thereby be heated longer than actually 
necessary. The best practice would insure that the 
condition bo reversed, and that the molding should 
always be in advance of the melting; in this way the 
heats would be poured as soon as ready. 

There appears to be some difficulty at times in obtain^ 
ing a supply of sheet copper suitable for the purpose in 
question, and less desirable forms of copper might have 
to be used with attendant disadvantages. The situa¬ 
tion in regard to that matter may be largely dependent 
upon local conditions and periodic conditions in the 
copper scrap market. Scrap copper is available in the 
following forms: Heavy copper, consisting of copper 
not less than in. thick (including heavy wire, clip¬ 
pings and punchings, and segments). No. 1 and No. 
2 copper wire, and light copper (including fabricated 
copper and sheet). If foundries have difficulty in alloy¬ 
ing solid copper with liquid aluminum the trouble lies 
in the use of too large pieces of copper, too little stir¬ 
ring, or too low temperatures. Of course, it is con¬ 
ceded that in ordinary melting practice the temperature 
should be kept low, say about 750 deg. C. or so; where 
the castings must be poured at higher temperatures, 
because of difficulty in running them, the furnace 
charges must be heated to 800 or 850 deg. G. However, 


at both low and high temperatures solid copper alloys 
readily with aluminum if the pieces of copper are small 
and light. 

One metallurgist in the light alloy industry has 
written to the author on the subject as follows: “Under 
usual working conditions—i.e., with the class of labor 
available, etc.—I do not believe it is possible to use 
pure copper. In the first place. I do not* believe that a 
uniform product can be produced. Only the other day 
a case came to my attention where, a few years ago, 
a foundry went through a period of considerable 
trouble with its castings. For some reason it took this 
foundry a long time to discover why the castings were 
running hard and soft. The company making them was 
trying to alloy copper directly.” 

There is this to be said with regard to the use of 
copper; The tendency on the part of melters is to raise 
the heats to unduly high temperatures to hasten alloy¬ 
ing, and further there is danger in not thoroughly stir¬ 
ring the melts. The writer's experience has been that 
copper may be used to advantage under certain definite 
conditions, and in fact it will be just as satisfactory 
in some cases as a rich alloy if proper attention is given 
to details. Metallurgically, it is generally recognized 
us poor practice to attempt to alloy metals of greatly 
different melting points directly in commercial work. 
In the Case of aluminum: copper alloys the difference 
in melting points between copper and aluminum is 425 
deg. C. In alloying the two metals by the addition of 
solid copper to liquid .aluminum advantage is taken 
of solution and diffusion in the solid state, but normally 
the temperature may have to be raised somewhat above 
that necessary when using either of the rich alloys. 

The use of a rich alloy, usually 50:50 copper: 
aluminum, is an old practice. In manufacturing light 
alloys in the foundry there arc definite advantages in 
its use. There is no evidence to show that No. 12 alloy 
made by the use of a rich alloy is any better than 
when made with copper, but the device of employing a 
rich alloy is certainly a convenience. This alloy is very 
brittle, due to the presence of much CuAl,, and this 
property enables the alloy to be broken readily and thus 
weighed with great accuracy when necessary. Further¬ 
more, it is possible to hold the melting temperatures 
relatively low, and that is an important point. The 
50: 50 alloy is much more brittle than the 33: 67 alloy, 
so from the standpoint of brittleness the former is to 
be preferred. The main objection offered in connection 
with the use of the 33: 67 alloy is that more of it must 
be used than the other alloy in making No. 12; fur¬ 
thermore, it is not extremely brittle, and it is not so 
easily calculated. ' 

CONCI.USION 

It appears, taking everything into consideration, that 
light aluminum: copper casting alloys for casting pur¬ 
poses may be most conveniently made by using the 50: 
50 alloy. Under the conditions of fast practice which 
obt.'iin in large foundries this alloy appears to be safer. 
There is less calculating to be done than in the case 
of 33: 67 alloy; it melts at a lower temperature than 
aluminum; it is brittle and therefore can be weighed 
out with great accuracy; and, considering all factors, 
it is more fool-proof. The use of copper may be more 
economical in some cases. So far as quality of castings 
is concerned the various methods are doubtless equally 
good, provided thorough alloying is obtained. 
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Proceedings of Rubber Division, A.C.S., Chicago Meeting, 1920 


('ommitUe Keports — Aging of Some Rubber Compounds — Microscopic Study of Vulcanized Rubber 
Containing Fillers — Organic Accelerators—Polysulphide Theory of Accelerator Action — 
Effect of Heat and Light on Vulcanized Itubber—Symposium on Rubber Analysis 


T HK convocations of the Rubber Division at the 
sixtieth meeting of the American Chemical Society 
in Chicago, Sept. 8 and 0, 1920, were held in Kent 
Hall, University of Chicago. About one hundred and 
fifty rubber men attended. In the absence of Dr. r>:wLS 
the vice-chairman, (i. D. Kratz, presided. 

Reports 

Phnaical TtsliHtf: Mr. SlMMONS reported consider¬ 
able difficulty in obtaining the necessary co-operation 
from other bodies interested in rubber testing to permit 
the drawing up of standard methods. The Rubber Divi¬ 
sion of the American Society for Testing Materials was 
characterized by .several as being quite dormant. 

Avreleratnrs : At the previous meeting a resolution 
aimed to prevent the sale of unknown and harmful 
accelerators under trade names was passed. The exetru- 
tive committee thought it better to not publish the 
information hut to file it with the secretary, where it 
would bo available for all members of the division. 
The report was ucrepted and Messrs. Bedford, Tuttle, 
/irnmerly and the secretary (Mr. Smith) were appointed 
a committee to put the plan into effect. All advertised 
accelerators will he listed and their exact composition 
determined. Information regarding them may he ob¬ 
tained from the secretary. 

Literature: For the improvement of the analytical 
symposium, W. W. Kvans, of the B. F. Goodrich Go., 
distributed to the members of the division a volume of 
abstracts from the literature covering all phases of 
rubber analysis. He went as far back in the files as 
he could find anything of value attached to the work, 
'fho volume is an excellent addition to any rubber man’s 
library. From this came the idea that it would be 
lie.sirable to issue a volume of abstracts each year, so 
as to keep the members fully informed on all that has 
been done. It w’as pointed out that Chemical Abstract. 
has not the space neces.sary for longer abstracts. Fre¬ 
quently an important article in a foreign language must 
be so boiled down that it is practically denatured. Any 
chemist who might wish to u.se it will be forced to 
consult the original. Thi.'I is not always easy to do. 
The members present were of the opinion that longer 
ami more comprehensive abstracts could be prepared by 
themselves and given to one of the American rubber 
journals for publication. A committee consisting of 
Mes.Nrs. Kvans. Hall and Bedford was appointed to 
haiulle the work during the corning year. Mr. Evans 
announced that since the vote was unanimous he under¬ 
stood that no one would decline any abstracting he might 
be asked to do. He also mentioned that at the next 
meeting a li.st of delincpjent abstractors would be 
given out. 

The Aging ok Some Rukkkr Gompoiinds 

This paper, by Mr. Depkw', of the New Jersey Zinc 
Go. research laboratories, described accelerated age tests 


T 


curried on in an oven at 70 deg. C. for periods up to 
Ifi days. Throe compounds were chosen: 


KirNt liifi'x cri'iM- 
Sulphur 
llpxitiiit't 
Ziiir oxiilc 
<iiih hhifk 
l.ithnpoiii' 


A 

1i 

C 

92 0 

V2.0 

92 0 

5 “i 

5 5 

5.5 

1 S 

1.4 

1 4 

84 0 

98 0 

20 0 

22.0 
25 0 


Basing aging on decline in tensile strength with time, 
compound A was shown to be somewhat better than B 
and much better than C. B and C were worked out to 
have the same volume relations of filler to rubber. This 
would apparently indicate that from an aging .standpoint 
it would be bettor to replace ga.s black, which is exten¬ 
sively employed with zinc oxide in pneumatic tire treads, 
by Hthopone. 

However, in the discussion following this paiier it 
was pointed out by several that doubtlc.ss through inex¬ 
perience the New Jcr.sey Zinc Co. men had used approxi¬ 
mately one part too much hexamethylene-tetramine and 
that the poor results obtained were probably due not to 
any fault of the black hut to a formula not properly 
balanced with respect to sulphur and accelerator. Also 
in view of the fact that few rubber men arc satisfied 
with the accelerated age tests as they now stand, it 
would appear that the conclusion above mentioned must 
be proved more conclusively. 


Some Mhkoskctions Cut From Vulcanized 
Rubber Articles 

The work described in this paper, also by Mr. Depew, 
was largely that of Henry Green and Roger Graver. The 
New Jersey Zinc (^o. laboratories are perhaps further 
advanced in the application of metallographic methods 
to rubber than any others in America. In cutting sec¬ 
tions of rubber an ordinary Spencer microtome is em- 
ployeif. The .sample is frozen first by CO, and then by 
liquid air in a matrix of 90-10 water and glycerine. 
Li(|uid air is obtained from the manufacturer in Icy-Hot 
thermos bottles. 

Slides showing the fineness of zinc oxide, aluminum 
flake, whiting and litharge were exhibited. The follow¬ 
ing sections were shown: 

(a) White tread containing zinc oxide and magnesia 
as an accelerator. The zinc particles were all dispersed, 
but a large particle of magnesia was in evidence. The 
contrast was so great that Mr. Depew referred to it as a 
“rock.” 

(b) Red rubber sole. The particles of iron oxide 
and the fibers introduced for tlilir stiffening action 
were visible. It was noticed that the particles were 
arranged in parallel lines following the direction of the 
grain of the stock. 

(c) Gray tread. A white stock containing sufficient 
lamp black to ‘‘gray” it was exhibited. The lamp black 
was not well dispersed and agglomerates were in evi¬ 
dence. As before, the zinc oxide was well dispersed. 

(d) A carbon (gas) black-zinc oxide stock. The 
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carbon black wa» found in UKRlomerates. The '/inc oxide 
was well dispersed. 

(a) Another section same as “rf.” Here both the 
zinc oxide and the carbon black were w'ell dispersed. 

(/) Side wall. Zinc oxide cry.stals and whititiR 
were seen. 

(g) Cushion. This stock contained 1 per cent of 
zinc oxide and a small amount of reclaim, which was 
evidenced by dark brown spots. 

It was pointed out that by analysis*one cannot dif¬ 
ferentiate blanc fixe from K^ound barytes. With the 
microscope this is very readily done. They are planning 
the use of polarized lisrht for various fillers and staining: 
methods for f^lue, etc. 

In the discussion which followed it was pointed out 
by Mr. Tuttle that the heating effect which leads to 
the disintegration and blowiiif^ out of solid tires is 
enormously increased by poor dispersion- -i.e., by the 
presence of aKRlomerates. 

The Action of Certain Organic Accelerators 
IN Vulcanization of Rubber 

The relative activities of molccularly equivalent 
amounts of aniline and diphenyl-thio-urea in the acceler¬ 
ation of vulcanization were compared in rubber-sulphui* 
mixtures and in mixtures which contained zinc oxide 
in a paper by (.3. I). Kratz. A. IT. Flow'ER and R. .1. 
Shapiro. 

In a rubber-sulphur mix the activity of aniline was 
found to be much Ki'cater than that of diphenyl-thio¬ 
urea. In mixtures which contained zinc oxide the re 
verse was true. 

With aniline as the accelerator either in the presence 
or absence of zinc oxide the .same maximum tensile 
strenRth was obtained, accompanied by a hi>?her sulphur 
coefficient in the absence of zinc oxide than when thi^ 
substance was iiresent. 

The mixtures which contained zinc oxide attained the 
same maximum tensile strengths at approximately the 
same sulphur coetncienls, irre.spective of whether aniline 
or diphenyl-ihio-urea was employed as the accolcratt)r. 

Kratz concludes that from his evidence there is ap¬ 
proximately no i^enerul relation between the physical 
properties and sulphur coeflicients of accelerated mix¬ 
tures. 

The activities of aniline, mcthylaiiiline. dimethylaiii 
line, para- and meta-phenylcnediamine. para-toluidine. 
nara-benzidinc, phciiylhydrazine, and hydra/.ohenzeiie 
were compared in pure Kum (8.1 per cent sulphur on the 
rubber;. The accelerators w'ere compounded in hun¬ 
dredth mole quantities. All samples were vulcanized 
ninety minutes at 148 dei?- C. Para-toluidine in the 
above combination jrave the best results < tensile 2,47*1 
lb. per sq.in., 920 per cent elongation). 

No definite relation was found to exist between the 
dissociation coiLstants and the relative activity as acceler¬ 
ators except in the case of clo.sely related scries. This 
may be due to the fact that the substance itself is not 
the true accelerator, which is some product of its sul¬ 
phur or other reaction. Thus hexamethylenetetramine 
reacts with sulphur, giving ammonia, hydrogen sulphide 
and other reaction products. In such ca.ses dissociation 
constants are obviously poor indications of relative ac¬ 
celeration. Kratz regards the Nil, grouping as of nio.st 
importance in an accelerator, and finds it advantageous 
to think of it as a substituted ammonia. Adding a sec¬ 
ond NH^ group to the ring does not double the accelera¬ 
tion. 


Substances such as aniline hydrochloride, etc., which 
decompose or react with other components of the mix¬ 
ture to form substances of acid character, do not acceler¬ 
ate unless a neutralizing base (such as zinc oxide) or 
.salt is present. 

In common with Van Horn, Kratz regards a prepon¬ 
derance of basicity as essential to acceleration. Thus 
Girard found that rubber could be vulcanized by heating 
it in a .solution of potassium pentasiilphide. 'Phe e(|ua- 
tion probably is: 

KS, f H,0 -> 2K()H f H,S | S (active) 

Kratz has found that ammonium polysulphide 
and even the hydrosulphide will also vulcanize. With 
ammonium polysulphide the reaction prol)al)ly is: 

(NH.),S. 2NH. f- H.S t- S. . 

With ammonium hydrosulphido (under pre.ssure) 
Kratz obtained a coefficient of vulcanization of 1.4: with 
the polysulphide the value was 1.9. 

Theory of Aucelekation Based on the Formation 

OF RoLYSULPHIDES DURING ViJLI’ANIZATION 

\’ery few’ theories of the action of accelerators during 
vulcanization are to be found in the literature, declared 
(\ W. Bedford ami Winfield Suott. Ostromuislensky 
considers the activation of sulphur to the formation of 
thio-ozonidcs of the type RNH-S-S-S-HNR, which pa.s.s 
sulphur to the rublier, then take up more sulphur, thus 
repeating the cycle. Diibo.st* considers it due to the 
formation of active sulphur by the reaction of sulphur 
dioxide and hydrogen sulphide. Dubose .seeks to explain 
the action of aniline by a n*aclion with .sulphur 
RhNH i IS II(\\S I 2((TI CM) 
t H,S I C’S 

The authors obtained thio-aniliiie and hydrogen sul¬ 
phide, l)ut no acetylene, ('S., or thicK'yanic acid. 

Kratz, Flower and (3oolidge stated that the activity of 
aniline was due to a sulphur addition product of aniline 
.-uch as RhNH.S, a product which admittedly is prob¬ 
ably very unstable. 

Taking ammonia as the simplest nitrogen-coiitaiiiiiiK 
Ijase, it reacts readily with H.S, forming ammonium .sul 
phide, w'hich in the pre.sence of .sulphur is readily (oii 
\erted to the polysulphide where n may have 

any value up to 9. Sulphur contained in the polysul 
phides is more reactive tha»» rhombic or alpha .mlphur. 
Rolysiilphides as sulphur carriers are quite comuioii in 
the (lye industry and are extensively employed in the 
manufacture of sulphur colors. 

Thus they explain the acceleration of anilim* a^ 
follows: 

NH, HjN - SH » 

+ HjS + S 

v/ 

True Accelera+or- 

The curing value of para-pheiiyleiiediamine they at¬ 
tribute partly to it.s basicity, but mo.stly to the fact that 
at vulcanizing temperature it reacts with sulphur t(» pro¬ 
duce ammonium sulphide along with other ba.sic products. 

Aldehyde ammonia liberates large ciuantities of am¬ 
monia during the cure, and at the same time by the 
action of heat forms strongly basic alkyl pyridine de- 
rivative.s. Para-nitrosodimethylanilitie, which Peachey 
classes as acidic, reacts with H,S to give the strongly 
basic p-aminodimethylaniline. 
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Scott and Bedford cIhhh as polysulphide accelerators 
the phenylene diamines, anhydroformaldehyde-aniline, 
methylencdiphenyldiamine, hexamethylenetetramine, and 
all others which liberate 11,S or produce it by a reaction 
with sulphur at ordinary temperatures. 

This class of accelerators may be represented as func- 
N—S---S.,. 

iionin >7 becaiA^e of the | Kroupin^. 

H 

The remaining organic accelerators form poly¬ 
sulphides, then the carbo - sulph - hydro ^roup 


N—SH thus N--C—SH This irroup contains 

! 1 

the thicarbanilides, dithiocarbamates, etc. 

The authors in a previous paper explained the for¬ 
mation of thiocarbanilide as follows: 


fCSg-_ )>NH * 

os 

I 

SH 

Anilino Phenyldifhio- Anilln« 

ccirbamic Acid 


Of" 


C«5 

I 

N - M 


< y 


/ 


Aniline SciH of Phenyldithio- 

corbainlc Acid 


O'*” 


/ 

/ 

rh I ocoi rbcin i I idc 




When II,S, produced by the reaction of rubber resins 
and sulphur, acts on thiocarbanilide the reaction is 
reversed, jrivinj? the aniline salt of phenyldithiocarbamic 
acid which, while unstable, is an extremely powerful 
accelerator. 

The dithiocarbamates are the strongest accelerators 
known anrl will affect vulcanization at room tempera¬ 
ture. Such, for example, is pii^ridine-piperidyl-dithio- 
carbarnate. If piperidyl (ammonium) indysulphide is 
added to a rubber cement containing some free sulphur 
no vulcenization occurs even after a period of two 
months. In contrast to this a small amount of piperidine 
was added to a rubber cement containing zinc oxide and 
sulphur. To this was added a small amount of carbon 
bisulphide which reacted to form a piperidine-piperidyl- 
dithiocarbamate. The cement set to a stiff jelly in 
twenty-four hours. , 

Jnnrtjatiiv Arrrh'rators: Although H.S seems to be 
necessary in a large class of organic accelerators there 
are cases in inorganic accelerators where it is not re¬ 
quired. The sulphides of the alkali and alkaline earth 
metals readily take up sulphur to form poly sulph ides. 

Zinc oxide and litharge do not form poly sulph ides. If 
litharge be added to a solution of yellow ammonium 
sulphide, lead sulphide is immediately precipitated and 
colloidal sulphur is liberated from the ammonium poly¬ 
sulphide. In a .stock during vulcanization the resins 
and proteins react with sulphur, liberating ammonia and 
other basic substances which immediately form poly¬ 
sulphides. The litharge removes 11,8, leaving activated 
sulphur. Bedford has shown that litharge has very 
little accelerating effect on deresinated rubber which 
contains hardly any protein. 


The effect of zinc oxide and other bases in increasing 
the accelerating effect of thiocarbanilide is thought to 
be due to locking the hydrogen in the tautomeric posi> 
tion attached to the sulphur, thus: 

<CZ>N^H 

C*S — ' > C«SH 

Normoil Thiocoirbcinilicle Tbiutomeric Form 

Summary. All accelerators are thought to fall into 
two classes: 

1. Hydrogen sulphide polysulphide accelerators. 

N—SH-^S,. 

2. Carbo-sulphhydryl polysulphide accelerators. 

I 

N—C—SH -S... 

I 

Discussion. The two papers, that by Kratz, Flower 
and Shapiro and that of Bedford and Scott, were dis¬ 
cussed at the same time. 

The remarkable thing is that Kratz, Flower and 
Shapiro and Bedford and Scott reached the same con¬ 
clusions but by different routes. These papers are most 
interesting and instructive. 

Bedford pointed out that vulcanization by SO, and 
H,S as predicted by Dubose’s theory and recently pat¬ 
ented by Peabody fits into the polysulphide theory. 
Thus : 

g * 0 

”2®' S-SssQ + HoO 

s - S S ■ S 5 

Thiozoniole 

Bedford also mentioned that vulcanization with nitro- 
or dinitro-benzol in the presence of litharge or caustic 
is preceded by the formation of a quinoid grouping, thus: 

.OK 

ON»< > = N. 


The reaction product of dimethylamine and carbon 
bisulphide (dimethylamino-dimethyl-dithiocarbamate), 
which is an extremely powerful accelerator, was reported 
as unable to effect vulcanization without added sulphur. 
Zinc oxide i.s necessary to activate it. The zinc salt of 
the acid will vulcanize without added zinc oxide. 

Rueber Energy 

“Rubber Energy” was the title of a paper by W. B. 
WiEGAND. The energy storage capacity (ft.-lb. per cu.in. 
when stressed up to the elastic limit) of various mate¬ 
rials v^as compared to that of rubber. Rubber has the 
enormous value of 14,600 ft.-lb. per cu.in. (as shown by 
planimeter measurement under the stress strain curve 
up to the elastic limit). Hickory wood has but 1 per 
cent of this capacity and spring steel less than 1 per cent. 
The high energy storage capacity of rubber was recog¬ 
nized early in designing bumpers for railways. 

Hysteresis. It is well known that the retraction curve 
differs markedly from the extension curve. The area 
under the latter is a measure of the work done in 
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stretching the test piece—i.e., it represents “input.” 
The area under the former (the retraction curve) rep¬ 
resents “output”—i.e., the work given up by the stock. 
The difference between the areas (“input” minus “out¬ 
put”) represents “hysteresis loss.” The hysteresis loss 
of rubber is very high. 

Bouasse and Garriere in 1903 found that hysteresis 
diminished as the number of cycles increased, and 
finally reached an approximately fixed value. The dif¬ 
ference between the first two cycles was found to be 
greater than that between any other tjvo. Schwartz 
found in 1910 that the area of the loop became fixed 
much sooner in a high grade than in a low grade of 
rubber. He also found that when cycles were gener¬ 
ated to a constant final load the increasing extension at 
the end of each cycle was proportional to the log of the 
number of the cycle in question. Also these workers 
found the shorter the extension the narrower was the 
hysteresis loop. 

Another general rule laid down by Bouasse and con¬ 
firmed by Schwartz is that the greater the speed of 
generation of the cycle the greater will be its area. You 
will at once appreciate the significance of this in regard 
to the internal heating of solid tires. Not only do 
excessive driving speeds multiply the number of loops 
per second and therefore the heat limited but they also 
actually increase the calories of heat generated per 
revolution of the wheel. 

However, the area of the loop diminishes with 
increased temperature. It is quite fortunate that the 
reverse is not the case, since our solid tires and breaker 
strips in our pneumatic casings would go to pieces 
rapidly but for this compensating law. Incidentally, 
this temperature relation strongly suggests the resem¬ 
blance in many respects of rubber to a viscous liquid. 
In fact, Shedd and Ingersoll use the term “viscosity 
loop” rather than hysteresis loop for this reason. 

Thermal Phenomena. In 1805 Gough recorded that 
rubber increases in temperature on stretching. This 
was confirmed by Paige in 1847. Finally Joule also 
recorded the fact that while metals and other materials 
cooled on stretching, rubber became warmer. Lord 
Kelvin applied Le Chatelier's principle of equilibrium 
and predicted that stretched rubber must contract on 
heating. Joule confirmed this by experiment and this 
is now known as the Joule effect. The first stages of 
extension are accompanied by a slight cooling effect. 
The corresponding cooling which accompanies retraction 
of the stretched rubber is definitely less than the heat¬ 
ing effect on the extension. This difference, represent¬ 
ing the net increase in thermal content of the sample, is 
the exact equivalent of the hysteresis loop above referred 
to. This heat must be attributed to internal friction in 
the rubber. 

Comparing the thermodynamical behavior of rubber 
with better understood systems will be of value. Gases 
when expanded or compressed isothermally develop pro¬ 
nounced thermal effects. In fact, the energy expended 
during compression is all turned into heat. Steel 
springs, on the other hand, are examples of systems 
which develop practically no thermal effects when de¬ 
formed. All of the work done on the system appears 
as potential energy of strain. 

Vulcanized rubber is intermediate between a gas and 
a steel spring. The accompanying figure contains the 
mechanical conception of rubber. A piston is moved 
downward by a force W. The rod passes through a 
friction member which furnishes lost or non-reversible 


heat Qf. The steel spring tak&s up the potential energy 
of strain K. The cylinder contains a gas which when 
compressed gives Q«, the reversible heat. Rubber is the 
reverse of this picture. Thus when a piece is .«(tretched 
w’e have energy stored up as potential energy of strain. 

Heat is given off, part of 
which is reversilde and part 
irreversible or lost. The 
search for compounds and 
cures having Qf (frictional 
or lost heat) a minimum is 
of extreme importance. Re¬ 
turning now to hysteresis. 
Mr. Wiegand's machine he 
describes as simple, being 
actuated by a helical spring 
which allows him to work at 
a speed of 20 in. per minute. 
He uses a wide test piece and special non-slipping grips. 
He has found that the area under the third up-curve 
differs but little from those following. Therefore his 
test pieces are given two preliminary stretches and are 
then remeasured and placed in the machine. 

The question as to whether he should run to constant 
load or constant elongation he has not entirely settled 
yet. Experiments have been made running the loops 
to from 100 to 500 per cent elongation. He found hyster¬ 
esis loss (ft.-lb. per cu.in.) when plotted against cyclic 
elongation enormously increased when past 300 per cent 
elongation. Therefore he chose 200 per cent elongation 
and runs all his cycles to this point. 

He found that the state of cure has an influence on 
the hysteresis loss. Cures varying from 60 per cent of 
the optimum to 276 per cent were made. In general, 
an undercure showed increased hysteresis, and the mini¬ 
mum loss was obtained with overcured samples. How¬ 
ever, taking other considerations such as aging, etc., 
into account, a cure slightly leas than the optimum is 
desirable. 

However, the actual magnitude of hysteresis loss as it 
varies with state of cure is very low, and con.sequently 
ply separation cannot be attributed to it. On the other 
hand, hysteresis .shows a marked linear increase with 
increase in volume ratio of the active fillers--i.e., those 
able to store up energy such as gas black and zinc oxide. 

It .should be pointed out that while carbon black and 
zinc oxide both give high hysteresis loss the heat con¬ 
ductivity of the former is much less than the latter. 

Teste on Tire Sections. To obtain a measure of rela¬ 
tive hysteresis losses in tires Wiegand cut 1-in. sections 
of various tires, clamped one end to a rafter and sus¬ 
pended from the other a long pendulum. By measuring 
the time necessary for the pendulum to come to a stop 
he had a measure of the damping effect or the hysteresig 
loss in the section. 

Thus a 3i-in. plain tread stopped in 6 minutes. 

Minus the first ply of fabric it stopped in H minutes. 

Minus the second ply of fabric it stopped in 8 minutes. 

The tread and breaker alone stopped in 21 minutes. 

It was found that the hysteresis loss of all the rubber 
in the section amounted to only that of one ply of fabric. 
The time of swing of the pendulum was found to fit the 
equation Tp = K, X where n = the number of 
plies and A, and A, are constants. The state of cure of 
the tire was found to be without effect. Mr. Wiegand 
mentioned that a 6-in. cord tire swings three times as 
long as the same size in fabric. 

The remainder of the paper was practically the same 
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as that recently published in the Canadian Chemical 
Journal and the Rubber Age, except that he showed 
photomicrographs of the various fillers aloni? with the 
stress strain curves at different volume relations. 

Gas or carbon black he characterizes as the “aristo¬ 
crat” of fillers, beinK much superior to zinc oxide and all 
others, fie placed 20 volumes of filler to 100 of rubber 
as the point beyoial which ovorloadinjr takes place for 
both zinc oxidy. and iifas black. 

IHscHsshn, It was admitted by all that this was a 
nuKst remarkable contribution and illustrates the aid a 
physicist can be to the .science of rubber technolojry. 

C. (). North illustrated a new type of stress strain 
curing curve where the loads at various percentages 
elongation were plotted against time of cure. This 
method is of particular value in studying accelerated 
stocks, lie al.s<» illustrated a corrected stre.ss strain 
curve where the loads for the various elongations were 
corrected to the actual cro.ss-.^ection area. It was 
pointed out that for all stocks examined to dale up to 
50 per cent elongation and in some ca.ses up to 200 per 
cent elongation the cure is a straight line—i.e.. Hook’.s 
law hold.s. Hy taking a tangent to the corrected curve 
at zero the cotangcnit of the angle of inclination is a 
measure <»f the direction or slo])e of the curve and ma.\ 
be called the true modulus. It is po.ssible that thi.s 
value may rei)lace the f»ther physical te.sts in de.scribii»g 
the physical f)roperties of a stock. 

(’<»NTKinnTFO\ k'KO.M THK V. S. Khmumr (’C). 
l.AHORATORIES 

The paper by J. K. Sc’IMJKTKR on methods for deter¬ 
mining free sulphur and antimony tri- and pcnta-sul- 
phides in golden antimony was withdrawn, ami infor¬ 
mally sub.stitutetl by “The Organization of an Informa¬ 
tion Service in (’onnection With Industrial Re.search 
Organizations” by K. P. Rose and J. 11. Reel. 

They staled that in a large corporation 2 per cent of 
the total turnover may profitably be spent for develop¬ 
ment, and of this about 2 per cent for information 
.service. A de.scriplion of the excellent library .sy.stem 
of the 11. S. company was given. 

'rnr. Action ok Heat and Lk;ht on 
VULCANIZED KDBDER 

John K. Tpttlk pre.sented a paper on “The Action of 
Heat and IJght on Vulcanized Rubber.” The action of 
heat and light on vulcanized rubber is fre<|uently .spoken 
of as being identical, and oxidation is .said tr) be the 
cau.se of the deterioration. From published and unpub¬ 
lished tests it is .shown that the action of heat is one of 
change in the rate of the chemical reaction between 
rubber and sulphur and goes on throughout the entire 
ma.s.s, whereas the action of light is one of oxidation. 
taHiiig place on the surface. Heat produces no change 
in the .solubility of the rubber substance in solvents such 
as acetone and alcohol, whereas light breaks up the 
rubber molecule, forming decomposition products which 
are reailily .soluble in acetone. 

Pnavlivj/ of Vttlcatnzafi<tu. Samples prepared 

by Mr. Dales of the H. F. Goodrich Co. and by Mr. Kratz 
of the Falls Rubber ("o. were exhibited. Very nice thin 
sheets were secured by passing H.S and SO., into dilute 
xylol solutions of rubber, combining them quickly and 
pouring on a glass plate. All attempts to vulcanize 
sheets of rubber by hanging first in one gas and then in 
the other resulted in surface cure only. 

(lOntrary to Peachey’s claim, sheets prepared by pour¬ 


ing treated cement on a plate do contain free sulphur 
which is about as much as is combined. 

It was the consensus that the Peachey process is at 
present of theoretical interest only. Those who have 
investigated it clo.sely are not nearly as enthused with 
the idea as .some foreign papers would have u.s believe 
the Knglish are. 

Symi*osiijm, The Analysis of Rubber 

This .symposium was led by W. W. KVANS. 

The Tefrahromide Method: H. L. FiSHRR. The 
\ariuus method.s were discussed. It was pointed out that 
in the Lewis method about five times as much potassium 
iodide .should be n.sed as called for. Mr. Fisher was 
unable to obtain checks with any tetrabromide method 
anti was particularly unfortunate with the Lewis 
method. 

XitrosHt Method: A. H. SMITH. 'Fo summarize Mr. 
Smith’s remarks, he finds the nitrosite method more 
accurate than the tetrabromide, but it is not sufficiently 
.satisfactory for routine. 

Alcohol Soda H.>dracf: H. E. Si.MMONS. The fineness 
of the sample is of great importance. 'Phe results ob¬ 
tained are of (pialitative intere.sl only. This statement 
also applies to the chloroform extract. 

Free and Total Snlphor: J. B. Tuttle. The sulphur 
in stocks may be classified as 

Sulphur added free or combined. 

Sulphur in reclaim. 

Sulphur in organic tillers oil suhsiiluies, M R. 

Sulphur in inorganic filler.s sulphides, PhS. ZnS, 
Sb,S, Sb,S., etc. ; sulphates, RaSO., CaSO, PhSCI : .sul¬ 
phites < in lead sulphate). 

Sulphur in accelerators (thiocarbanilide, etc.). 

Influencing the determination --PbCO , KaCO . 

Decomposition of the rubber («) Solution ((’ariu-^ ; 
ih) fusion. 

The objection to ilitric acid is that the fumes carry off 
.some <if the free sulphur, thus giving low results when 
the sulphur is high, as in a cushion stoetk. Tuttle 
recommends a combination of fimion and .solution 
methods. Fusion with an alkali is necessary to decom¬ 
pose Mich materials as BaSO,. 

Do not evaporate down the solution from fusion. 
Keep it at 400 c.c. and the SiO., will not come out. Also 
do not blast the BaSO, precipitate. A Meker burner 
is .satiftfactory. 

In determining free sulphur, bromine water as per 
Bureau of Standards method is giving good results. 

The Parr calorimeter using Na..O and the ox>’gen 
bomb for total .sulphur were discussed. Satisfactor>" 
results in some instances were recorded. 

Determination of Fillera: H. B. UNDERWOOD. Mr. 
Underwood found no .solution method satisfactor>’. He 
prefers to use the ash method with suitable corrections. 

During the discussion it was mentioned that the 
xylol-naphthalene method was perhaps the most sati.s- 
faetory. 

ELKrnoN OF Officers 

The following men were elected for the coming year: 
('hairman, W. W. Evans, B. F. Goodrich Co.; vice-chair¬ 
man, C. W. Sanderson, Fisk Rubber Co.; secretary, 
.A. H. Smith, Goodyear Tire & Rubber Go.; executive 
committee, G. D. Kratz, Falls Rubber Co.; J. R. Tuttle, 
con.sulting engineer, New York; C. W. Bedford, Good¬ 
year Tire & Rubber Co.; H. E. Simmons, Akron Univer¬ 
sity; J. R. MacGi*egor, Eagle Picher Lead Co. 
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Chemical Industries Likely to Lose 
Natural Gas Supply 

By R. S. McBride^^ 

"'HERE is a great prospect that chemical indus¬ 
tries, among others, will have their natural gas 
>upply cut off in certain important districts during 
the coming winter and it appears unlikely that these 
supplies will ever again be restored for these indus¬ 
trial uses. The indications of such drastic action 
•in the part of the several state public* service com- 
mi.ssions having jurisdiction point to these conchi- 
<ions definitely. 

In the tri-stato district of West Virginia. Pennsyl¬ 
vania and Ohio, where 70 per cent of the natural gas 
• .f the United States is produced and used, the state 
commissions have been co-operating, together with 
the commissions of Maryland and Now York State, 
in the consideration of regulations regarding the 
conservation of gas. It is expected that these com¬ 
missions will concur in and adopt the several reso¬ 
lutions which were proposed by the national com¬ 
mittee on natural gas conservation which worked 
under the auspices of the Department of the Interior. 
A report of this committee dated June 11 recom¬ 
mends careful attention lo the (luestion of how in- 
(lu.slrial gas supplies may be curtailed in order to 
give adecpiate supply for the dome.stic users. The 
importance of this movement to chemical industries 
is obvious, for among tho.se activities which will re¬ 
ceive first attention are the ceramic manufactories, 
lirick kilns, glass factories, carbon-black plants and 
otheu's 'which are using natural gas in large quanti¬ 
ties. 

The.se five public service commissions have met 
several times already in conference. They met again 
on Sept. 10 to decide important policies, and the 
action above indicated is likely to result from their 
deliberation.s. Certainly the Pennsylvania commis¬ 
sion gives clear intimation that this will be its find¬ 
ings unless new facts arc developed. 

1. II. 



ru; _• ix n\ K.sf viki;ixi.\ xati kal 

I .si:i) IN STKKI. .MAKINC I'.V TIIK H .S. STKKI^ rOUl* 
ISarn-U nil statislH's IllrU with 1h»- Wi*^l Slalr rHianl 

III IMiIiIh* Wlirks. Tin- iiiiiiila'r of pfi' \v*‘ll haa tUvIlno*! from 

i::s III i!i]| to i:;;i in lill!). Tlio voltmif of »;aM ivinovod lia«« itt* 

• •linod froiii hlliinii ni.n In Hill to ll.i! hflMoii cii.ft. in Ifll!* 

i Minim tlio saiiM' fiiiii* tlio riiiinlii'r of |•^lH|la‘^ll^ woll.’^ linn iiicn aMoil 
11 inil 1^.'!!* Io ."iT I. 

The proportion of gas used for industrial and do¬ 
mestic c‘onsumcrs is shown in Pig. 1. (Prepared by 
E. (I. Siovers, U. S. Geological Survey.) It .should be 




noted that the total quantity 
of gas available for sale is 
now decreasing; and this 
<leerea.s«? rnii.st be borne al¬ 
most altogether by the in 
duslries, since as a matter 
of general poIi<*y it .‘<eems 
widely recognized that the 
domestic u.se is of superior 
importance in a community 
as a whole, and must be* 
given priority. One of the 
indications that this effect 
is already noted is .shown in 
Fig. 2, which was presented 
by Samuel S. Wyer in his 
report dated July 7 on the 
gas .situation of the Phila¬ 
delphia Co. of Pittsburgh. 
This chart shows the very 
.striking decline in the quan- 


KJG. 1. 

I shijwiiif; thi* iiuaiitll.x :iii«l \:ilii> nf n:itiii':il i;:is i iiii.'.iiiiii'il in lli** I'. 1! (il> tn 

HUH. Th#.* rti'Mt bnr kIiowa nt tht* bottom Iho pt-r f-nl «>f linliistrlal ifsia ami it !ln to|) • p*T 
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tity of natural gas used by 
the United States Steel Cor¬ 
poration for steel making. 
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FIG. 3. 

Map of United States, showing by states the percentaee of natural gas produced from 1906 to 1918. 


territory will also be adopted 
by the southwestern gas dis¬ 
tricts of Oklahoma, Kansas 
and Missouri, where the next 
largest proportion of gas pro¬ 
duction, 20 per cent of the 
total in the United States, is 
found. 

That some curtailment of 
the industrial supply is to be 
expected seems certain. Natur¬ 
ally, use of gas under steam 
boilers will be one of the first 
uses attacked. This, however, 
will not be sufficient to accom¬ 
plish the necessary improve¬ 
ment in domestic supply, and, 
as above indicated, the cera¬ 
mic, glass making, carbon- 
black and related industries 
will doubtless be next in or¬ 
der for attention. 

However, these industries 
are in a number of cases 


Fig. 3 (prepared by E. G. Sievers, of the U. S. Geolog- confronted with the necessity for use of a gaseous 
ical Survey) shows the dominating importance of the sulphur-free fuel, and where these particular uses 
district in question, for, as indicated above, the three can be demonstrated conclusively it is likely that the 
states, Pennsylvania, Ohio and West Virginia, jointly supplies will not be cut off until much more serious 
represent 70 per cent of the natural gas production of shortage is met. For example, certain of the glass- 
the United States. Moreover, it is to be expected that making processes, particularly flattening and anneal- 
any conclusions reached with respect to this particular ing of plate glass, are accomplished with great diffi- 
1 , 50 , _ culty when using any other fuel. A fuel containing 

sulphur is particularly objectionable because of the 
spotting effect on the plate glass. It seems impor¬ 
tant, therefore, that industries concerned in this 
problem should carefully analyze their needs and be 
prepared to present to the state commissions in due 
time their claims for special attention where these 
particular demands justify continuance of supply 
when other parts of the industries cannot be so 
favored. _ 

France’s Foreign Trade for First Seven Months 
of Year 

French foreign trade continues to disclose the desired 
recuperation in the volume of exports, as compared with 
the imports, though the adverse balance remains for¬ 
midable—more than 9 billion francs for the first seven 
months of the year. During this period, compared 
with the same period of 1919, there was an improve¬ 
ment of more than 7 billions in the exportations, the 




FIO. 4. DECLINE IN NATUIIAL GAS CONSUMED IN 
WEST VIRGINIA 

Rased on statlHtlcs compiled by the United States Geological 
Survey. The domestic P''r domestic consumor has declined 
from 188 "M" per annum in 1906 to 165 **M’' in 1918, or a decline 
of 12 per cent. Durini; the snirio period the- Industrial gas per 
domestic consumer has docUnotl from 932 “M’* per annum to 689 
**M" per annum, or a d<>cllno of 2G i>er cent, and the total gas 
per domestic consumer has declined from 1,120 “M" In 1906 to 
854 “M” In 1918, or a decline of 23 per cent. 


importations increasing nearly 3 billions at the same 
time. The gradual and sure increase in the amount of 
manufactured goods exported is an encouraging fea¬ 
ture. This item shows an improvement of 4,603,984,000 
francs over 1919. 

The official figures in francs of imports and exports 
for the first seven months of 1920 and 1919 are as 
follows: 


Imports: 

.Articles of food. 

Raw materials . 

Manufactured articles. 


Seven Months Seven Months 

1920 1919 

6.396,180.000 5.706.446.000 

10.168.894.000 7.869.082,000 

6.212.168.000 6.946.718,000 


Totals . 

Exports: 

Articles of food. 

Raw materials . 

Manufactured articles. 

l*o8tal parcels . 

Totals . 


21.760,742,000 

1,088.721.000 

2.776.208.000 

7.594.169.000 

648.682,000 

12.0067680,000 


19.022.240.000 

628.816,000 

768.285,000 

2.090.186.000 

492.667,000 

4,776.402.000 
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Segregation in Bars for Steel Tubing 

BY Harold D. Newell 

ROM a large number of analyses collected and 
tabulated it is shown to be by no means unusual, 
in bad cases of segregation, to find a difference of 50 
per cent or more in the percentage of the impurities 
(sulphur, phosphorus, silicon, manganese, etc.) in the 
same steel ingot or bar designed for boiler tubing. 
Such examples of segregation are ordinarily associated 
with high analysis of original impurities ^nd high tem¬ 
perature of the casting. An example of such an analysis 
is: 

Sulpliur Phosphorus Manjcnncso ('nrbon 
Top of ingot.. .. 0.085 0.055 O.SI 0 24 

Bottom of iiigul 0.032 0.019 0.47 0.15 

This undue segregation has been prevented some¬ 
what by allowing the metal to cool to the desired 



FIG. 1. SULPHUR PRINT SHOWING EXCESSIVE SEGREGA¬ 
TION OP FeS AND MnS 

pouring temperature in the ladle, forming a skull of 
bad steel and slag on top of the heat, and pouring from 
under this skull. Steel makers, however, object to this 
practice, as it is expensive, the skull having to be put 
aside, broken up and remelted as scrap. 

Provided care be taken in manufacture and the pour¬ 
ing be kept well under control, although there will 
always be some segregation, it should not be a serious 
matter in a good quality steel. It always occurs in rail 
steels to a greater extent than is desirable. It is advis¬ 
able to keep the percentage of impurities in the ladle 
analysis as low as possible, because the proportion 
in which the segregating body is present will largely 
affect the result. 

Casting of steel in large quantities undoubtedly favors 
unequal segregation or distribution; therefore, there 
will ordinarily be less segregation in a small ingot, 
especially if it sets and cools much faster than a large 
one. The rapid cooling on the outside of the ingot 
prevents segregation there, but the center, remaining 
fluid for a considerable time, allows the less soluble 
Impurities to travel toward the center. Insoluble impur¬ 
ities, being specifically lighter than the steel, tend at 



the same time to rise to the top of the ingot Iso that 
in the bottom center there will be less segregation than 
in the lop center. Heavy cropping evidently is neces¬ 
sary to produce quality steel. 

The author has been conducting a number of examina¬ 
tions for segregation in acid and basic steel ingots for 
boiler-tube steel with and without the additions of 
aluminum in the ladle. It has been concluded as a result 
that, in ingots to which no aluminum has been added, 
excessive segregation usually occurs down the central 
port of the ingot anywhere from 6 in. from the top 
to half-way down the entire ingot, sulphur tending to 
.segregate the most, then phosphorus, carbon, and finally 
manganese. The effect of the addition of aluminum in 
the ladles as an oxidizing agent is to tend to reduce 
immediately the amount and depth of segregation. 





FIG. 3. .srLPHUR .SEGREGiATION IN 3-IN. BAH FROM A 
BOTTOM-POPRRI> HA.^IG OPEN-HEARTH INGOT 
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As is well known, steef tapped from the open hearth 
is usually more or less oxidized and contains a greater 
or less amount of iron oxide, which diminishes both 
its fluidity and strength. As this oxidized metal cools 
the oxide is partly reduced by carbon with the evolu¬ 
tion of carbon monoxide gas, causing more or less 
violent ebullition and producing steel containing the 
well-known blowholes. Addition of small amounts 
of aliiminunr to such metal greatly facilitates the flow 
of rnetal from the ladle and also stops the violent 
evolution of gases, allowing the production of sound 
ingots without excessive blowholes. Two to five 
ounces of metallic aluminum per ton of metal is 
usually sufficient. 

By suitable additions of aluminum blowholes, 
though always present, may be so reduced that fin¬ 
ished material may be relied upon for our purposes. 
In most cases the blowholes weld up or are reduced 



I’M!. I. Si:<iMK(;ATM)N I.\ :MN. KOrND: rnoM A 

Sip'AKlO I.N«a)T 


to a minute size in the process of rolling. If this 
were not the case in carefully made steel, the pro¬ 
duction of sound tubes of thin gage would be im¬ 
possible. 

Sulphur Sf:gre(;ation in Steel eor Boiler Tubing 

Segregation of sulphur is the cause of considerable 
trouble in the manufacture of seamless boiler tubing, 
''"he usual chemical specifications are: 

• l*iT (*1*111 IVrCi'iit 

(' 0 in til 0 IS S Iiluirr 0 (U3 

Mm 0)5t.. USS V umliT 0 030 

A heat (‘ontaining over 0.035 per cent sulphur usually 
causes trouble at the piercing mill because of the 
tendency toward red-shortness in hot-working. 

The segregated ferrous and manganese sulphides arc 
thought lo become semi-fluid at the working tempera¬ 
ture of the furnace, thus les.sening the cohe.sion between 
the grains of the metal. Because of the uneciual strain 
set up in the solid nearly sulphur-free, shell (Fig. I't 
and the semi-fluid mass comprising the hot axis of the 
bar under the piercing operation, inside seams and 


cracks develop which may even extend through the wall 
of the pierced billet. 

Slag inclusions and dirty steel are also the cause of 
many rejections, as they produce tears and seams. 
Low-sulphur, bottom-poured basic open-hearth is always 
preferable for the manufacture of seamless boiler tub¬ 
ing. An example of what may be had is given in Fig. 
2, which may be compared with Fig. 1. 

Sulphur printing, using ordinary photographic paper, 
is a good way to keep tab on the sulphur segregation. 
Such prints Showing excessive segregation of man¬ 
ganese and ferrous sulphide taken from rolled 3-in. 
rounds are given in Figs. 3 and 4. Ladle analyses for 
both cases conform with the above chemical specifica¬ 
tions. 

I'ittshiirKli Sc.'iinlrHS Tiibi- 
l•';^lls, I'm. 


Condition of the Belgian Soap Industry 

Soft soap is manufactured in practically every im¬ 
portant Belgian center and while the factories are 
usually small there are several larger establishments 
which have entered foreign markets. Hard household 
soaps are produced mainly at Brussels, Verviers, Ant- 
wei'p and Mens and are supplied in cakes, in blocks 
of all weights, in double bricks, and in yellow, brown, 
or marble color. Most of this production is used by 
home demand. Particularly at Verviers some soap 
manufacturers specialize in pure neutral soap which 
is used in the linen industry for glossing yarns and 
fulling fabrics. Toilet soaps are manufactured chiefly 
at Brussels, Li6gc, Verviers, Waterloo, Mons, Wavre and 
Tirlemont. Although importations are still large, the 
native article .shows a tendency to replace the imported 
toilet soap. Soap powder, for household and industrial 
use, is a fairly recent innovation in Belgian factories 
and is almost exclusively made at Brussels, Verviers, 
Mons and Peruwelz. Medicinal soaps and specialties, 
such as transparent glycerine, tar, borax, floating bath, 
.sand, pumice and beef-gall soaps, are also manufactured 
in Belgium. 

Production of Soap 


The following .statistics give the comparative soap 
production in Belgium before and since the war: 


Kinr] 


Soft HIISip 
lliinl miup 
Toilf't soup 
Soup powdrr 


191) 

KI luff. 
17.000.000 
6.700.000 
1.750.000 
2.700,000 


iQia Jon. Mar. 
1920 

Kiliff. Ktloa. 
3.903.000 2.092.000 

5.561.000 2.680,000 

667,500 300,500 

2.063.000 1.174,050 


Many damaged soap factories were unable to begin 
work before March, 1919, and, aside from the shortage 
of raw materiabs, they met with active competition 
from American, French and British importers. Dur¬ 
ing 1920 the demand has been most active for hard 
and powdered soaps, the producers of which were in a 
fair way to double their 1913 output until general 
market conditions cut off the demand. 


Steps to Raise the Price of Rubber 

A recent report from London states that, to raise 
the price of raw rubber, drastic steps are contemplated 
by the Rubber Growers* Association, which represents 
about one-third of the owners of 3,000,000 acres of rub¬ 
ber* plantations. The association suggests to members 
that they so reduce tappings of rubber trees as to effect 
a reduction of 25 per cent in the output. 
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Metallurgical Industry in Belgium 

T he Belgian metallurgical industry before, during 
and after the war is outlined by Emile Trasenster 
in the May 15, 1920, issue of Revue Universelle dea 
Miiiea, pp. 271-320. The following is a succinct abstract: 

The iron and coke industry during 1913 employed 
39,500 workmen, and the coal industry 145,600 miners. 
There were forty-one coke plants with 2,898 coke ovens, 
producing 3,523,000 tons of coke, requiring 4,(501,750 
tons of coal, of which 39 per cent wasTmported. The 


other country in the world reached such a high per¬ 
centage of export; the United States, France, Gerinaiiy 
and Great Britain exporting for the same year respec¬ 
tively 5, 13, 30 and 44 per cent. 

The iron and steel industry, relying as it did on ex¬ 
porting more than four-fifths of the entire production, 
had to put up a hard struggle against competition, 
especially when it is considered that thje competitors 
(Germany, France, United States) had their own iron 
ores, whereas Belgium had to import, as stated above, 
more than 99.5 per cent of the ore it needed. This was 



AT J.KFT A MI.AST FrHNA('K IN 1!»17. AT HH3HT THK .SAMK Itl.AST I-’lIKNACIfl NOV. 20. 1918 


made possible by the efiicient methods used at the plants 
and by the special quality of the products manufactured. 

Prk-War Production of Zinc and 
Othkr Mktals 

The Belgian zinc industry dates from the time Dony 
discovered the commercial production of zinc. His .small 
shop in Liege, installed in 1808, was the cradle of the 
great zinc industry. In 1809 the zinc sold for 3.60 fr. 
per kg. (about 35c. per lb.). In 1810 Dony enlarged 
his shop and installed a plant of eight reverberatory 
furnaces with forty retorts, producing 200 kg. zinc 
per twenty-four hours. The price was then 2.(50 fr. per 
kg. (about 25c. per lb.). The indu.stry grew gradually 
until in 1913 there were 510 furnaces with 43,444 re¬ 
torts and thirty-seven mills requiring 480,645 tons of 
ore, of which only 355 tons was mined in Belgium. 
The total production of zinc reached 204,225 tons, of 
which 87 per cent was exported. 

In the^inc industry, as in the iron and steel industry. 
Belgium had to work hard to maintain its rank of a 
zinc-producing country (204,225 Ions out of the total 
world production of 982,000 tons) with only 355 bins 
of zinc ores mined in the country and the other neeilcd 
480,290 tons imported from practically all the zinc-pro¬ 
ducing countries in the world. 


consumption of fuel has increased in ten years from 
20,228,000 tons in 1904 to 26,046,000 tons in 1913, 
whereas the production has remained practically sta¬ 
tionary (22,761,000 tons in 1904 and 22,842,000 tons in 
1913). During 1913, 8,856,153 tons of coal and 1,128,000 
tons of coke were imported, as against 4,981,480 tons of 
coal and 1,002,000 tons of coke exported. 

The fifty-four blast furnaces in operation produced 
2,484,690 tons of pig iron, requiring 2,662,680 tons of 
coke, of which 24 per cent was imported, and 6,860,130 
tons of iron ore, of which 84,900 tons—i.e., less than 
half of I per cent—was mined in Belgium, the re¬ 
mainder being imported mainly from France and 
Germany. 

The 110 .steel furnaces produced 2,466,630 tons of 
steel, of which 1,409,460 tons was finished steel; 110 
puddling furnaces and 317 reheating furnaces produced 
304,350 tons of finished iron and 448,400 tons of finished 
steel. There were in operation eighty hammers and 216 
rolling mills for the production of the total of 2,162,210 
tons of finished products, of which 1,161,425 tons was 
exported. 

The total Belgian export of iron and steel during 
1913 amounted to 1,762,170 tons, of which 213,203 
tons was manufactured products. This represents 
an export of 81 per cent of the total produced. No 
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Lead and silver are practically the only other metals 
produced in Belgium. In 1913 28,865 tons of lead ore, 
practically all imported, was treated for the production 
of 13,590 tons of lead; 132,220 tons of lead 6r silver 
byproducts and 48,890 tons of lead scrap were imported, 
from which 254,000 kg., of silver was recovered. 


Situation of the Belgian Industry 
During the War 


The Belgian metallurgical industry during the war 
suffered from the systematic devastation of the plants 
by the Germans, from lack of raw materials and from 
the cutting off of the foreign markets on which practi¬ 
cally all the Belgian industry has to rely. A series of 
sixteen photos shows clearly the extent of the €le- 
vastation. 

The two views on page 747 show as a typical example 
what took place as late as 1918. Thus on the left is 
shown a blast-furnace installation as it was in 1917 and 
on the right the same furnace installation as it was 
Nov. 20, 1918, after all the useful parts, including the 
(U)wpers stoves and cranes, were shipped to Germany. 

Some idea of the depressing status of the Belgian 
metallurgical industries during the war might be ob¬ 
tained by analyzing the following table, which sum¬ 
marizes the metallurgical production of Belgium from 
1913 to 1918: 


nOH)r(TU»N IN TONS 


Y«‘ar 

191) 

1914 

191) 

1916 

1917 

1918 


l*iK Iron 

Sli-i-1 

Zllir 


2.484.6911 

2.466.6)0 

204.220 

103.480 

1.4)4,490 

l.)96, )00 

145,92) 

70.980 

68.1 )0 

98.890 

51.660 

16,770 

127.82) 

99.)7I 

22.9)0 

15,560 

7.990 

9.))0 

10,290 

22.745 


10.540 

9.245 

20.6)0 


The last Belgian blast furnace in operation was shut 
down in April, 1917. The production of steel in 1917 
and 1918 was possibly due to the use of scrap iron as 
raw material and to two plants of the Province of 
Hainant which for some reason enjoyed the particular 
good will of the Germans. 


Reconstruction of the Bei.x;jan Metallurgk'al 
Industry 

What this work implies may be surmised from the 
following table relating to the principal plants: 



Stiitii.s neforcthr W;ir, 

Slnlii.s \flfT (he iir 

111 WiirkiiiK 


1914 

('oiiililion 

< 'ukl* OVfllM 

2,5)4 

99) 

nifiHt furiiiK'f"' 

59 

4 

<''i>iiviTtrrw 

49 

8 

M.’irliti furiiui'i‘!« 

26 

19 

UolIiiiK mills 

108 

2) 


The smaller plants have undergone a similar fate. 

The reconstruction w^ork is making headway. Thus 
an official report stated that at the end of 1919 the iron 
and steel industries employed (50 per cent of the pre- 
whr-time force, of which a great pari was devoted to 
reconstruction work, and produced 34 per cent of the 
normal tonnage of iron products. During the same 
period the coke-oven ])lants employed 53 per cent of 
their pre-war force and produced 37 per cent of the nor¬ 
mal coke tonnage. 

The Belgians encounter many hardships in the strug¬ 
gle to revive their metallurgical industries. Among 
these hardships may be cited the depreciation of the 
money, labor conditions, lack of raw materials and what 
may be called rev erne dumping. This consists in sell¬ 
ing products at low prices in the country where pro¬ 
duced and charging exorbitant export prices. Although 
these conditions handicap rapid recovery, the Belgians 
are working hard for the aim in view. 



Synopsis oT Recent Chenucol 
oMetalluigical literature 


Composition of Coal Gas Obtained at Different Tem¬ 
peratures.—In studying the composition of coal gas 
obtained by the distillation of different coals at tem¬ 
peratures varying between 400 and 1,200 deg. C. and 
maintaining the temperatures at 600, 800, 1,000 and 
1,200 deg. C. for some time and until only very small 
quantities of gas continue to distill at the considered 
temperature, Leo Vignon {AnnaXes de Chimie, May- 
June, 1920, pp. 288-292) has arrived at the following 
conclusions: 

1. The unsaturated hydrocarbons CjHj, CJI,, C„H, 
distill at below 600 deg. C.; at higher temperatures 
these hydrocarbons are broken up. 

2. Methane and saturated hydrocarbons distill up 
to 800 deg. C. in vciy great quantities—namely, 60 to 
84 per cent—but this percentage diminishes rapidly 
at a higher temperature. 

3. The percentage of hydrogen in the distilled gas 
is from 2 to 25 up to 600 deg., is more abundant in 
the gas distilling between 800 and 1,000 deg., but 
decreases with gas obtained between 1,000 and 1,200 
deg. 

4. The percentage of carbon monoxide in the dis¬ 
tilled gas varies between 3 and 11 (with an average 
of 6.5) according to the coal used, up to 850 deg. C. 
At temperatures above 1,000 deg. C. this percentage 
may reach 30 and even more. 

5. By increasing the temperature of distillation the 
total volume of gas distilled increases, but the gas 
obtained at over 1,000 deg. C. has a low calorific value 
and contains in general great quantities of carbon 
monoxide. 

Annealing Electrolytic Iron. —It is known that 
electrolytic iron contains quantities of hydrogen when 
leaving the electrolytic bath and that this gas forms 
hydrides, which are easily detected with the microscope, 
resulting,in an increase of hardness. Jean Cournot 



* • * 

has w'orked out the necessary heat treatment for elimi¬ 
nating this hydrogen. He experimented upon test 
pieces, 6 cm. x 4 cm. in area, from a cathode sheet 
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6 mm. thick, varjMnjr the time and temperature of 
annealing. 

Brirtell hardness as a function of time and tempera¬ 
ture of annealing is shown in Fig. 1, from which it 
can be seen that during the first ten minutes of an¬ 
nealing there is a rapid fall in hardness, this the more 
rapid the higher the temperature. The limiting hard¬ 
ness is about 83, which is reached only after many days 
at temperatures below 850 deg. G., two hours at 950 
deg. C. or one hour at 1,050 deg. C. 

Micrographic results are as follows: After one hour 
heating, the sample polished and etched for twenty 
seconds by a 4 per cent solution of nitric acid in 
alcohol shows generally a polyhedric structure. Fig. 
2 shows the sample before annealing, and Fig. 3 the 
sample after one hour. Civil, Aug. 7, 1920, pp. 

118-119.) 
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Ductile Nickel-Cobalt Alloy. — COLlN G. Fink has 
found that the non-ductility at ordinary temperatures 
of the alloys of nickel and cobalt is due to the presence 
of carbon in the alloy, and that such an alloy free from 
carbon, sulphur, phosphorus and basic impurities is 
ductile. An alloy containing twenty to thirty parts by 
weight cobalt and eighty to ninety parts nickel is pro¬ 
duced in an electric furnace of the Coolidge type in an 
alundum crucible, special precautions being taken to 
prevent contamination with carbon, sulphur, etc., and 
when melted about two parts of manganese is added. 
The alloy may be rolled from 0.6 in. to 0.02 in. without 
intermediate annealing and is particularly suitable as 
a supporting and current lead wire for electric incan¬ 
descent lamps, as it has but slight tendency to volatil¬ 
ize and spatter electrically. It has a low heat conduc¬ 
tivity and therefore increases the efficiency of electric 
lamps, particularly in the case of miniature low voltage 
lamps. (1,342,993; assigned to General Electric Co., 
June 8, 1920.) 

Cyanides From Ferrocyanides. — Ferrocyanlde ma¬ 
terial—such as Bueb sludge obtained by treating coke- 
oven gas with ferrous aalphate—^is added slowly to a 
boiling acid solution containing a small amount of finely 
divided copper. The acid used may be either H,SO. or 
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HCl. If the former is used* a small amount of NH,C1 
or other chloride is added to accelerate the reaction. 
While the ferrocyanlde is being introduced, an equiva¬ 
lent quantity of acid is added until the solution becomes 
concentrated with iron sulphate or chloride. The feed 
of ferrocyanlde is continu^ as long as it is completely 
decomposed, thus practically neutralizing fhe free acid. 
At this stage copper cyanide is precipitated and this 
together with the residue of metallic copper is filtered 
off and returned to the still for the treatment of the 
next batch. The vapors from the still pass through con¬ 
densers and fractionating columns which separate the 
water and discharge it outside of the apparatus so 
that the capacity of the still is increased and a more 
concentrated solution of ferrous sulphate and ammo¬ 
nium sulphate obtained. The IICN which passes on 
through the column is absorbed in alkali to form 
cyanides. (1,347,518; Max K. Mueller, of Youngstown, 
Ohio; July 27, 1920.) 

Pyrophosphates.— Hylrman A. Webster, of Colum¬ 
bia, Tenn., has been granted a patent on a process of 
producing pyrophosphates without fire. He precipitates 
magnesium pyrophosphate from an acid solution of 
mono-calcium phosphate (20 deg. B6.) and magnesium 
acetate at 00 deg. C. according to the reaction: 

CaH.PO, I- 2MgAc. -= Mg,P^), 
f-CaAc, I-2HAC I H.O 

Tho process used in the arts is according to the fol¬ 
lowing reaction: 

Nall PO, + MgCl, 4- NH, - NH.MgPO, \- 2NaCl 
which upon heating to fusion temperatures - Mg,P._.0, 

2NH, 4* I* 2NaCl. As the acetic acid is worked 
in a cycle and would only suffer a percentage loss, it is 
apparent that the new process is the more economical. 
n.346,148; July 13, 1920.) 

Refractory Compound of Carbon and a Silicate 
Mixture.—A. J. Hinckley, of Niagara Falls, N. Y., 
produces a highly refractory article by combining fully 
shrunken and carefully graded carbon with high-grade 
fireclay. Hard coal is preferably used and should be 
as free as possible from laminations; this is calcined in 
an electric furnace to produce a fully shrunken product, 
which is graded by carefully screening out the over- and 
under-sized particles. The volume of the interstitial 
space is calculated and high-grade fireclay added in just 
sufficient quantity to fill the interstitial space. Water 
is then added to produce a plastic mass. After thorough 
pugging the heavy paste is ready for use. It is 
extruded under heavy pressure or may be tamped into 
place to form a furnace lining. After preliminary dr.v- 
ing the article is burned at approximately 1,000 deg. G. 
The approximate volume ratio is 53 parts graded car¬ 
bon particles to 47 parts finely ground fireclay; the oar- 
bon particles for a standard 9-in. brick are approx¬ 
imately 0.03 in. in diameter. 

The product has a distinct electrical conductivity, the 
specific resistivity is of the order of 0.04 ohm. per c.c. It 
is mechanically strong and does not shrink or crack on 
exposure to very high furnace temperatures. At furnace 
temperatures higher than 1,000 deg. C. silicon carbide 
will be. formed, this transformation producing an 
extremely refractory article. (1,346,959; July 20, 
1920.) 

Removal of Cobalt From Zinc Solution.—The usual 
treatment for the removal of impurities from the solu¬ 
tion obtained by leaching zinc calcine with spent elec- 
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trolyte does not completely remove cobalt, the presence 
of which most adversely affects the subsequent electro¬ 
deposition of the zinc. David Avery and R. J. D. 
Williams have discovered that if the solution is 
treated with limestone for the precipitation of the iron 
and with finely divided zinc dust for the precipitation 
of any silver, arsenic, antimony, copper or cadmium 
that may be present (the usual method), the presence 
of arsenic more effectively secures the removal of 
cobalt. It is necessary to have a soluble arsenic com¬ 
pound present after the treatment with limerock; the 
treatment is more effective if the solution be heated to 
about 60 deg. C. and the addition of the zinc dust be 
made in stages. For complete removal of the cobalt a 
soluble compound of copper is also necessary and the 
presence of a small quantity of free sulphuric acid 
facilitates the precipitation. The agitation of the solu¬ 
tion should be made without the access of air. (1,847,- 
200, assigned to the Electrolytic Zinc Co. of Aust. Prop. 
Ltd.; July 20, 1920.) 

Refining of Metal in Electric Furnace.—When refin¬ 
ing steel in an electric furnace of the Heroult type it 
is necessary, in order to operate economically using the 
basic process, to charge the furnace with molten metal 
and refine with low voltage arc. This low voltage limits 
the length of the arc, and a current of relatively high 
amperage is initially required to properly refine the 
charge. Following this treatment the amperage is 
reduced and treatment continued with a reduced power 
input at practically the initial voltage. This method of 
operation is slow and uneconomical, unless the metal be 
added in the molten state, and to be able to refine a 
solid charge it has been necessary to use a longer arc at 
a higher voltage; this brings up the output but intro¬ 
duces difficulty from the overheating of the walls and 
roof of the furnace. 

In order to overcome these and other difficulties R. H. 
RuLLkY, of Syracuse, N. Y., has developed a method of 
treatment which consists of initially applying a high- 
voltage relatively long arc to the charge and then 
reducing the length of the arc, at the same time keep¬ 
ing the kilowatt load practically constant. Suitable 
transformer and regulator etiuipment is described. 
(I,;i47,888; July 27. 1920.) 

Elecirolylic Concentrating Table.—H. II, Godfrey 
combines the action of a shaking concentrating table 
and that of electrolysis for the extraction of metals 
from ores. The bed of the table consists of a cathode 
and is made of a suitable material. At an adjustable dis¬ 
tance above and parallel to the bed is a plate which con¬ 
stitutes thtr anode. The material to be treated is made 
ifito a pulp by the addition of a suitable electrolyte. 
(July 20, 1920; 1,847,026.) 

Method of Producing Tungsten Alloys. — In the 
manufacture of tungsten steel considerable difficulty as 
well as a material loss of tungsten is experienced in 
adding the tungsten powder, the most suitable form of 
this metal, to the molten metal. Many methods have 
been tried to overcome these difficulties. J. H. Dkppeler 
has found that it is possible to compress the tungsten 
powder into dense coherent tablets and that these when 
added to a molten bath of the alloying metal sink to the 
bottom of the bath, the addition being accomplished 
without material loss of tungsten. (1,350,709, assigned 
to the Metal & Thermit Corp.; Aug. 24, 1920.) 


British Patents 

c'oniplftf* Ilf any nrltfah pntunt may be obtained 

by remitllnf? to thi* Superintendent MritlHh Patent Oflflce, 

Southampton iSiiildlriKs. c^li.'ineery London, England. 

Cymene.—p-Cymene is prepared from residual ter- 
penes, boiling at about 175 deg. C., from the manufac¬ 
ture of artificial camphor or pine-needle oil fractions 
boiling at about 175 deg. C., which consist essentially 
of i-limouene, by chlorination followed by steam dis¬ 
tillation of the.product. The p-cymene may be purified 
by treating with zinc chloride or other condensing 
agent or oxidizing-agents such as potassium perman¬ 
ganate. (Br. Pat. 142,738—1919. British & Foreign 
Chemical Producers Ltd., London, July 7, 1920.) 

Organo-Metallic Compounds.—Aromatic arsenic acids 
are obtained by the reaction of aromatic diazo com¬ 
pounds upon acids, neutral, or alkaline aqueous or dilute 
alcoholic solutions of arsenious acid, in the presence 
of a copper salt and a reducing-agent appropriate to 
the medium used. Suitable reducing-agents are: for 
acid solutions, hypophosphorous acid or a mixture of 
sodium hypophosphite and hydrochloric acid, or cuprous 
hydrate; for neutral solutions, sodium hydrosulphite or 
sodium formaldehyde sulphoxylate; for alkaline solu¬ 
tions, sodium hydrosulphite, formaldehyde hydrosul¬ 
phite, or formaldehyde sulphoxylatq, or the sodium ar¬ 
senate itself used in excess. The process may be carried 
out in cold or at a moderate temperature; when work¬ 
ing in acid solution, the diazo compound may be re¬ 
placed by the aromatic amine in conjunction with 
sodium nitrite. Examples arc given of the preparation 
of phenylarsinic acid in acid, neutral, and alkaline solu¬ 
tions, using copper sulphate as the copper .salt, sodium 
arsenite Na.,HAsO., or a solution of arsenious acid in 
caustic soda or sodium carbonate solution as the source 
of arsenic, and sodium hypophosphite, sodium hydro¬ 
sulphite, or the excess of .sodium arsenite as the re¬ 
ducing-agent in the acid,, neutral, or alkaline solutions 
respectively. The following products are specified also; 
p-methylphenylarsinic acid, p-chlor-phenylarsinic acid, 
p-chlor-^-nitrophenylarsinic acid, j^-bromphenylarsinic 
acid,p-brom-wi-nitrophenylarsinic acid.p-methoxyphenyl- 
arsinic acid, p-mcthoxy-m-nitrophenylarsinic acid, 
p-etho3urphenylarsinic acid, p-ethoxy-w-nitrophenylar- 
sinic acid, phenylsulphonyl-p-aminophenylarsinic acid, 
p-oxyphenylarsinic acid,p-oxy-in-nitrophcnylarsinic acid, 
and p-oxy-m-ureihanophcnylarsinic acid. Sodium arsenite 
of the formula NaflAsO., is obtained by fusing arseni¬ 
ous oxide with two molecular parts of sodium carbonate, 
in ab.sence of air, dissolving the product in water, evap¬ 
orating to a sirupy consistency, and allowing to stand 
for some time at 30-40 deg. C. (Br. Pat. 142,947—1919. 
A. Mounegrat, Paris, France, July 14, 1920.) 

Indophenols. — Indophenola are obtained by finely 
grinding and intimately mixing together equi-molecular 
parts of p-nitrosophenol and the free bases diphenyla- 
mine carbazole or other amines yielding indophenols, and 
introducing the mixture slowly with stirring into cold 
concentrated sulphuric acid. Liquid amines such as 
o-toluidine are similarly mixed to a paste with p-nitro- 
sophenol, and the paste treated as described above. The 
indophenol from p-nitrosophenol and phenol is prepared 
similarly. The provisional specification also describes 
a process in which p-nitroso^enol is ground and mixed 
with the sulphate of a liquid amine as o-toluidine, and 
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further treated as above. (Br. Pat. 143,014—1919. 
Brassard & Crawford, Wakefield, Yorkshire, and E. A. 
BUCKLE, Westminster, July 14, 1920.) 

Treatlnjj^ Lead and Silver Ores,—^The lead and silver 
in complex sulphide ores containing zinc such as Broken 
Hill ores, are treated by mixing the ore with hydro¬ 
chloric in quantity sufficient for the desired re¬ 
action, and heating to a temperature above 100 deg. C. 
The ore is mixed with the acid, dried at a temperature 
below 100 deg. C., and heated at a higher temperature 
which may be 500 to 600 deg. C., preferably in a closed 
vessel. The operation is facilitated if some copper is 
present in the ore. The mixture of ore and acid may 
be allowed to stand some time before drying, and the 
furnace product may be moistened and left for some 
time before leaching. The product may be leached 
with hot brine containing some ferric chloride to dis¬ 
solve both lead and silver chlorides with a minimum 
time of contact between liquor and ore. (Br. Pat. 
142,854—1919. Amalgamated Zinc (De Bavay’s)^ 
Ltd., Melbourne, Australia, July 14, 1920.) 

ChloropicriiL—Consists in preparing this by the 
action of chlorine or picric acid or other suitable nitro- 
derivative of a phenol or of a naphthol in the presence 
of water and a basic material, such as metallic oxides, 
carbonates, or borates, preferably sodium or potassium 
hydroxide or carbonate. The basic material may be 
added in successive stages or wholly at the beginning. 
The temperature is preferably kept below normal atmos¬ 
pheric pressure. (Br. Pat. 142,878—1919. K. J. P. 
Orton, University College, Bangor, Carnarvonshire, 
and W. J. Pope, University Cambridge, July 14, 1920.) 

Arylarsenious Halides.—Monoarylarsenious halides 
are obtained from di- or tri-arylarsines by treatment 
with arsenious halides; and diarylarsenious halides are 
also obtained from triar>'laraines by treatment with 
monoarylarsenious halides or with arsenious halides. 
Solvent and catalysts may be added. On a large scale, 
mono- and di-arylarsenious chlorides are obtained by 
vaporizing arsenious chloride and passing the vapor 
through or over the surface of the molten triarylar.sine. 
in other cases, the reaction is performed by heating 
a mixture of the ingredients in an autoclave or under 
atmospheric pressure. (Br. Pat. 142,880—1919. W. J. 
Pope, The University, Cambridge, July 14, 1920.) 

Treating Rubber Tree Bark.—Bark shavings from 
rubber trees are ground and masticated between rollers 
heated to about 275 deg. F., so as to knead the rubber 
with the bark and convert the whole into a dough-like or 
plastic mass. The product, after being mixed with a 
vulcanizing-agent and vulcanized, is suitable for the 
manufacture of tapping-cups, coagulating-dishes, door 
matting, etc. Alternatively, the vulcanizing agent may 
be added prior to grinding, and the raw material may 
be treated in a scrap-washer and creping machine in 
the known manner for the extraction of raw rubber. 
(Br. Pat. 142,926—1919. R. T. SMITH, London, July 
14. 1920.) 

Recovering Material From Linoleum Scrap.—In a 
process for working up linoleum scrap into new lino¬ 
leum by treating with organic solvents, only sufficient 
solvent is used to soften the scrap and enable the jute 
fibers to be separated by mechanical means from the 
softened mass of binding cement, ground cork, coloring 
matter, etc. For example, 1,000 kg. of broken up lino¬ 


leum scrap is treated with 600 kg. of alcohol in an auto¬ 
clave for about two hours at a temperature of 80 to 
140 deg. C., resulting in the reduction of the scrap to 
a soft crumby pulp. The alcohol is then distilled off, 
and the pulp is fed on to vibrating sieves to separate 
the jute fibers from the linoleum pulp. The regener¬ 
ated substance is finally heated to a temperature of 
100 to 120 deg. C. to restore the qualities qf toughness 
and glutinousness of the binding cement, which had 
been depolymerized during the treatment with the sol¬ 
vent. (Br. Pat. 143,561—1919. V. ScHOiJU, Jauer, and 
C. Tiedkmann, Coswig, both in Germany, July 28,1920.) 

Treating Slag.—Molten slag is converted into foam 
by blowing steam or other gas through it, and this 
loam is rapidly cooled to a temperature at which the 
slag is still plastic, but the porosity becomes stable, 
the resulting material being molded into brickr or the 
like and allowed to solidify. In an example, a slag 



having the composition 50 per cent silica, 16 per cent 
alumina, 30 per cent lime and 5 per cent magnesia is 
introduced into a vessel 1 provided with a stirrer 2, 
at a temperature of about 1,400 deg. C. Water or 
water and steam or other gas is introduced through 
an opening 4, and, on stirring, a foam is produced at a 
temperature of about 1,000 deg. C, which flows through 
a conduit 5 on to water-cooled rollers 6, whence it 
emerges as a ribbon at about 800 deg. C., which falls 
into cast-iron molds on a conv^eyer 7” which moves in 
the direction of the arrow’. Rollers 8 level the surface 
and remove any excess of foam. The foam may be 
further cooled by an air or like blast between the rollers 
6 and the molds. If objectionable gases are produced 
during the conversion into foam, the operation should 
be carried out in an oxidizing atmosphere. (Br. Pat. 
143,500—1919. NoRSKE AKTIKSKLSKAB for ELEK'rROKK- 
MISK Industri. Christiania, July 21, 1920.) 

Waterproofing Paper.—Paper is waterproofed and 
rendered impervious to air so that it may be used as a 
substitute for rubber or leather for making diaphragms 
for gas meters and gas lighters, or for the manufacture* 
of purses, etc., by impregnation with a warm solution 
of animal and vegetable glutinous sub.stanccs, followed, 
after drying, by rubbing in fat, whale oil, etc. Long- 
libered paper, such as japan paper, is preferably em¬ 
ployed. A suitable impregnating solution consists of 
gelatine 2 parts, agar-agar or arrowroot 1 part, potas¬ 
sium bichromate 0.5 part, calcium chloride or glycerine 
3 parts, and ammonium carbonate for reducing flam¬ 
mability 3 parts, all dissolved in 100 parts of water. 
Gelatine alone may be used when brittleness is not 
objectionable, and the after treatment with fat or oil 
is necessary only when the material in use is alternately 
wetted and dried. (Br. Pat. 143,235—1919. L. Heil- 
BRONNER, Stuttgart, July 21, 1920.) 
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Anthraquinone. —Crude anthraquinone is purified 
by heating it dissolved in an inert solvert with alkaline 
substances (aqueous solutions of caustic alkalis, alkali 
carbonates, calcium hydroxide, etc.) or sulphuric acid; 
chlorbenzene or coal-tar naphtha are specified as suitable 
solvents. (Br. Pat. 143,885—1919. Kinzlberger & Co., 
Prague, Czechoslovakia, July 28, 1920.) 

Acetaldehyde. -In the manufacture of acetaldehyde 
by passing acetylene into acid solutions containing mer¬ 
cury salts, the catalyst is continuously regenerated in 
the reaction* liquid by electrolytic oxidation, the ar¬ 
rangement being such that excess of metallic mercury 
is always present at the anode. The reaction liquid 
may contain large quantities (over 10 per cent) of 
mercury salt, the rapid reduction of such concentrated 
solutions to mercury being olTset by the anodic oxidation 
of the reduced mercury. P^xamples are given in which 
(1) the liquid contains at the commencement both dis- 
.solved mercury salt and a mercury anode; (2) the liquid 
at the start contains only mercury salt, the reduced 
mercury collecting and being oxidized at a platinum 
anode; (3) the liquid at the start contains only a 
mercury anode, the current of acetylene not being passed 
until sufficient mercury salt has been formed by the 
electrolysis. Sulphuric acid is employed as reaction 
liquid in the above-mentioned examples, but other in¬ 
organic or organic acids may be used. The cathode may 
bo of mercury, lead, platinum, etc., and may be enclosed 
in a diaphragm chamber or not. fBr. Pat. 143,891— 
1919. Ciiemisciie P'abrik (jIkiesheim - Klektkon, 
F'rankfurt-on-Maiii, July 28, 1920.) 

Artificial Filumetiis and Fjilirics.—An artificial tex¬ 
tile fabric is made from filaments prepared from solu¬ 
tions of, for example, viscose, cuprammonia cellulose, 
collodion, gelatine or cellulose acelate, and in which are 
incorporated bubbles of air or inert gas; fabrics 
manufactured of such hollow filaments are very light, 
opaque and soft to the touch. The introduction of air, 
etc., bubbles is effected by forming an emulsion of the 
selected solution and air—for example, by directly blow¬ 
ing in air, or by means of injectors, or by heating de¬ 
vices—and the emulsion can be made more permanent by 
the addition of soap, albumen, gelatine, etc. The process 
is applicable to the manufacture of continuous fdaments 
such as threads for spinning, or films, plates or bands, 
and also of non-continuous filaments such as tops and 
noils. (Br. Pat. 143,253 -1919. L. Drut, Villeurbanne, 
France, July 21, 1920.) 

Fibrous Compositions.- Vegetable fibers are mixed 
with casein in the form* of paste and the mixture is 
^molded under pressure and heat. In an example, fibers 
are immersed in a bath containing one kilo of casein 
paste consisting of 88 per cent casein and 12 per cent 
ammonia to 15 liters of water. The fibers are drained, 
placed in molds, compressed, and heated to.about 130 
deg. C. to drive off the water and ammonia. Lime, car¬ 
bonate of magnesia, borate of soda, etc., may replace 
the ammonia. Articles may be ornamented by coating 
them with sawdust before molding. (Br. Pat. 143,258, 
1919. E. E. jMoiK'fEON, Monteux, France, July 21, 1920.) 

Dialkyl Sulphates.—Dialkyl sulphates are prepared 
by the reaction of sulphur trioxidc as such or in the 
form of fuming acid, upon the alcohols in the presence 
of dehydrating-agents—o.g., phosphorus pentoxide or 
anhydrous sodium or copper sulphate; diluents such as 


carbon tetrachloride may be added; the product of the 
reaction is worked up by distillation in vacuo, extraction 
by solvents, etc. Examples are given of the preparation 
of diethyl sulphate. (Br. Pat. 143,260—1919. L. 
Lilienfeld, Vienna, July 21, 1920.) 

Purifying Fats, etc.—Edible oils, fats and* the like 
are purified by converting any fatty acids present into 
glycerides in situ. In an example, 1 lb, of palm or 
coconut oil and 2 lb. of glycerine, with a contact sub¬ 
stance, such a» kieselguhr or titanium dioxide deposited 
on kieselguhr, are sprayed or agitated together in a 
vessel maintained at about 140 deg. C. and under a 
vacuum of about 28 in. for, say, fifteen hours. The 
product is allowed to settle and the oil decanted, washed 
with water and filtered. Hydrogenation, deodorization 
and purification as described in Specification 136,296 
may proceed at the same time or after esterification. 
(Br. Pat. 143,321—1919. G. Calvert, Twickenham 
Park, Middlesex, July 21, 1920.) 

Dyeing With Mordant Dyes.—Mcta-tungstic acid 
or compounds or salt thereof- -e.g., phosphotungstic acid, 
silicotungstic acid or antimony-tungstic acid—arc em¬ 
ployed in dyeing textile fibers, paper, wood, leather, 
gelatine, etc., with acid dyes containing amino and 
sulphonic groups; either the tungstic acid compound 
is added to the dye-bath or the dyeing is after-treated 
therewith. The tungstic acid compounds are also used 
in making lakes from the dyes in question. Examples 
are given of the dyeing of wool, paper pulp, and leather, 
and of the manufacture of barium-aluminum lakes, 
phosphometatungstic acid being used in each case. 
(Br. Pat. 143,242—1919. Farbenpabriken vorm. F. 
Bayer & ('o., Leverku.sen, near Cologne, July 21, 1920.) 

Gray Iron.- -In the production of gray iron in two 
stages, a white iron is first obtained by smelting at a 
temperature of 1,200 to 1,300 deg. C. and the product 
is refined in an electric or other furnace at a tempera¬ 
ture of 1,600 deg. C. with additions of carbon and sili¬ 
con. The white iron, if smelted in an electric furnace, 
contains carbon 2 per cent, silica 0.6 per cent and sul¬ 
phur 0.3 per cent; when a blast furnace is used the iron 
contains 3 per cent of carbon. The refined product con¬ 
tains 3 per cent of carbon and 1.6 per cent of silicon. 
(Br. l^at. 143,596—1919. G. J. Stock, Bradford. York¬ 
shire, July 28, 1920.) 

Purifying Coal Gas.—Carbon disulphide, thiophene 
and similar impurities in coal gas are dissociated to 
form sulphuretted hydrogen by passing the heated gas 
over heated alumina, bauxite or ignited magnesite. 
The sulphuretted hydrogen is then removed from the 
gas by the usual methods. When the efficiency of the 
material has become impaired, owing to the deposition 
of carbon, it may be revivified by the passage of air 
over the heated mass. (Br. Pat. 143,641—1919. P. W. 
Berk & Co. and J. J. Hood, both of London, July 28, 
J920.) 

Cementation.—A mixture used in the cementation 
of iron and steel at a temperature .of 700 to 800 deg. 
C. contains potassium ferro and f^ri cyanides, potas¬ 
sium chromate or bichromate, and charcoal. Large 
articles are preferably preheated before insertion into 
the mixture. The metal may afterward be hardened in 
n bath containing seasalt together with ammonium 
chloride or caustic soda, or both. (Br. Pat. 143,746— 

1919. M. L. M. Luttensghlager, Mulhouse, July 28, 

1920. ) 
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Current Events 

in tiie Chemical and Metallurgical Industries 




Sub-Committee on Standardization of Petroleum 
Specifications to Conv^e 

The Technical Sub-Committee of the Committee on 
Standardization of Petroleum Specifications, appointed 
some time ago by President Wilson, will hold a meet¬ 
ing at the offices of the Bureau of Mines, Washington, 
D. C., on Monday, Oct. 18, at 10 a.m., to give further 
consideration to Government specifications on gasoline, 
kerosene, fuel and lubricating oils. The meeting is to 
be open to all persons interested, and it is the desire 
of the committee that as many representatives of the 
oil refining and automotive industries as possible be 
present. 

Dr. G. W. Gray, of New York, chairman of the com¬ 
mittee, particularly requests that any refineries who 
feel that the present specifications may be unjust send 
their technical men to this meeting, as the committee 
intends to take up all the specifications for petroleum 
products that have been issued up to I he present time 
with a view to possible revisions. This includes the 
specifications for Government purchase of gasoline, 
kerosene, fuel and lubricating oils. 

The committee also plans to consider new specifica¬ 
tions for lubricants and other products. 


Coal-Tar Trust Formed in Germany 

Official advices reaching Washington tell of the for¬ 
mation in Germany, under legal authority, of an eco¬ 
nomic union to regulate the coal-tar trade. The or¬ 
ganization is composed of practically all concerns engag¬ 
ing in the coal-tar industry. The organization is to 
supervise import and export matters, but is precluded 
from reducing importations for the purpose of main¬ 
taining high levels or prices in Germany. A com¬ 
mittee has been appointed to fix prices at which coal 
tar, tar oil and briquet tar are to be sold. Another 
committee is to decide what amount of crude tar is to 
be assigned to the various plants. 

Only such plants will be recognized as legal refineries 
ap conform to certain technical standards and agree to 
abide by prevailing prices. 

The formation of this union is regarded as very sig¬ 
nificant by some officials in Washington since they see 
in it a continuation of Germany’s pre-war methods of 
meeting competition abroad. 


Plenty of Cars for Fertilizers 
Through an arrangement made between the National 
Fertilizer Association and transportation authorities 
the movement of fertilizers during the season just 
closed was highly satisfactory despite the transporta¬ 
tion shortage. Under the agreement box cars were to 
be furnished for 76 per cent of each plant's daily re¬ 
quirements. To offset the smaller number of cars fur¬ 
nished the shipping season was begun one month earlier. 
By extending the season the entire tonnage was moved 
to the complete satisfaction of the National Fertilizer 
Association. 


Working for Soil Improveinent 

The work of the Soil Improvement Committee of the 
National Fertilizer Association is to be expanded ma¬ 
terially. The main office of the committee has been 
moved from Chicago to Washington. A branch office 
will be continued in Chicago, but the Baltimore office of 
the committee has been closed. W. D. Hurd is the direc¬ 
tor of the committee. The main function of Dr. Hurd’s 
organization is to encourage the proper use of fertilizer 
and to conduct an educational campaign among the 
farmers of the country looking to the more general rec¬ 
ognition of the importance of fertilizers in economicfil 
farm management. 

Dr. Hurd is of the opinion that fertilizers arc going 
t(> be called upon to play an increasingly important part 
in agriculture, <luc to the increase in labor and other 
costs. Each year more farmers l>ocome aware that 
there are few soils which pos.sess all the constituents for 
the maximum plant growth. During the transport.atioii 
shortage and other conditions arising out of the war 
fertilizers h;ive not been used to the extent necessary. 
As a result the demand for fertilizer is expected to 
increase very materially as soon .'is conditions are nearer 
normal. 

One of the matters now receiving particular attention 
by the Soil Improvement Committee is the effort to 
bring home to the farmer the advantage of purchas¬ 
ing high-analysis fertilizers in preference to tho.se of 
low analysis. There is an additional reason for urg¬ 
ing such purchases since the increase in freight rates 
because the more concentrated product is relatively 
cheaper to transport. 


Industrial Information Bureau in China 

Of intero.st to those who do, or desire to do, business 
in China is the announcement that beginning with 
February, 1921, the Government Institute of Tech¬ 
nology at Shanghai, China, will open a Bureau of In¬ 
formation for Alumni. The school is under Chinese 
Government support and prepares engineers and rail¬ 
way administration men with a technical education 
equivalent to that of an engineering school. These 
men often are located aw^ay from the port cities, and 
when they desire information regarding equipipont 
they find it difficult to obtain it. To meet this need 
the school is about to open this bureau. Manufac¬ 
turers who are interested are invited to send catalogs, 
specifications, designing data, approximate costs, 
samples or models. In case samples are sent an attempt 
will be made to place them in running order. No sales 
will be made or attempted. Impartial information alone 
will be offered. 

A member of the faculty is now in America on leave 
and he will be glad to communicate further with any 
who desire information regarding the Chinese field. 
Address H. A. Vanierbeck, 6 Canmann PI., Somerville, 
N. J., until Dec. 1, 1920, and Box 951 U. S. P. O.. 
Shanghai, China, after that date. 
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Exports of Dyes anif Dyestuffs From the 
United States 

Dyes and dyestuffs exported from the United States 
to the various countries during August amounted to 
$2,111,095, of which $1,151,190 worth was aniline dyes 
and $336,718*worth was logwood extract. China was by 
far the largest importer of these goods, the trade being 
valued at $547^311. Exports to England amounted to 
$318,332. The value of the exports of dyes and dye¬ 
stuffs to the various countries from the United States 
during Augu.st, 1920, is shown in the following table: 



Xiiiliiiv 

LoK^\l»IM| 
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( 'iitirilrifH 

1 )yfs 

Kxtriift 

< >1 hiTH 

lifiKllllil 

$73,765 
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Total 

1.151.196 

336,718 

623,181 


Chemical Manufacturers Participating in Crop 
Protection Institute 

PaIcvoii manufacturers of insecticides and fungicides 
have already indicated their desire to become company 
members of the Crop Protection Institute, organization 
of which was completed under the auspices of the 
National Research (Council on Sept. 28. This organiza¬ 
tion has planned to foster research and co-operation in 
plant life protection, use of insecticides and fungicides, 
and similar or related activities. The officers who are 
serving at present are: Chairman, W. C. O’Kane, New 
Kampshire State Pintomolegist; secretary, H. E. Howe, 
National Research Council; treasurer, G. R. Cushman, 
General ("hemical Co. The board of trustees will be 
made up of thirteen persons appointed as follows: 
Three by the American Association of Economic En¬ 
tomologists, three by the American Phytopathological 
Society, two by the Association of Official Agricultural 
Chemists, one by the National Research Council, three 
by manufacturers of insecticides and fungicides and 
one by the manufacturers of equipment and supplies 
used in this industrial work. 


Additions to Carnegie Tech Faculty 

The faculties of the division of science and engineer* 
ing and of the division of industries of the Carnegie In¬ 
stitute of Technology have been strengthened this year 
by a large number of new appointees. In the division 
of science and engineering are C. R. Clutter, Lauren C. 
Hand and Frank E. Rupert, instructors in chemical en¬ 
gineering; R. W. Roreman, W. H. Michner and A. Press, 
instructors in physics; Charles A. Blodgett and Fred J. 
Evans, instructors in civil engineering; W. S. McKee, 
instructor in m&chine design; David C. Saylor, in¬ 
structor in mechanical engineering; W. A. Copeland, 
instructor in metallurgical and mining engineering; 
W. Z. Price, assistant professor in mining engineering, 
and C. G. Simpson, instructor in the mechanics depart¬ 
ment. In the division of industries are Charles B. 
Walker and F. N. Talley, instructors in chemistry, and 
James Creech, instructor in presswork, in the printing 
department. 


May Load Less Phosphate Rock 

Loading and unloading requirements applying to 
phosphate rock have been reduced on Shipping Board 
vessels. This concession is the result of conferences, 
extending over .several months, between officials of the 
Shipping Board and of the National Fertilizer Asso¬ 
ciation. 

Prior to the new arrangement it was necessary to 
load and discharge vessels at the rate of 1,200 tons 
daily. In the future the requirement will be 1.000 
tons daily in loading vessels and 800 tons daily in 
removing the cargo. 

The new regulation affects the large tonnage of phos¬ 
phate rock which moves in coastwise traffic from Tampa, 
Port Tampa and Boca Grande, Fla., to Savannah, 
Charleston, Wilmington, Norfolk, Baltimore, Phila¬ 
delphia, Carteret, N. J., and Boston. 

Personal 


E. B. Bali., Assistant Secretary of Agriculture, spoke 
before the-* Chicago Chamber of Commerce recently on the 
world food .supply’s dependence on science. 

Dr. G. Howard Cartleoge has recently been appointed 
associate professor of chemistry in Johns Hopkins 
University. 

Clinton V. Conley, who received his master’s degree at 
the* University of Chicago this month, is now research 
chemist for Procter & Gamble Co., Cincinnati, Ohio. 

Herbert Hoover has been appointed a member of the 
advisory board for the Eastern Industrial Region Super¬ 
power Survey, now being conducted by the Geological Sur¬ 
vey. Mr. Hoover will serve as consulting mining engineer 
on the board, which is assisting the Government in the devel¬ 
opment of plans for a vast superpower system stretching 
from Boston to Washington and designed to supply elec¬ 
trical power to railroads, public utlities and private industry 
throughout that territory. 

Dr. Oliver Kamm has resigned his position as assistant 
professor in organic chemistry in the University of Illinois 
in order to accept one as director of research for Parke, 
Davis & Co., of Detroit, Mich. Dr. Kamm was formerly 
chief of the research section of the department of technical 
control of the American Writing Paper Co., Holyoke, Mass.^ 
and still retains his connection with that company as a 
member of its consulting staff. 
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Dr. A. B. MacCallum, formerly administrative chairman 
of the Honorary Advisory Council for Scientific Research 
of Canada, has been appoii^ted professor of biochemistry 
at McGill University, Montreal, Canada. 

R. J. Quinn has recently been appointed Chicaf^o dis¬ 
trict sales manager of the Mathieson Alkali Works, with an 
office at Room 617, Webster Bldg., 327 South La Salle St. 
The plants of this company arc located at Niagara Falls 
and at Saltville, W. Va. 

Henry N. Thomson, at one time head chemist for the 
Anaconda Co. and later superintendent of International 
Smelter, Tooele, Utah, has b^n appointee^ to the chair of 
metallurgy, University of British Columbia, Vancouver. 

The following have become members of the staff of the 
department of chemistry of the College of the City of New 
York: Wyly McGee Billing, Harry P. Coats, AlexandiM* 
Cohen, Alexander C. Glennie, Nathan Hecht and Foster D. 
Snell. 

Additional appointments of re.scarch associates at the 
Bureau of Standards have been made as follows: K. N. 
Turnquist and G. G. Sward, appointed by Sears, Roebuck 
& Co., to study methods of standardisation of mechanical 
flevices and physical properties of products and standardiza¬ 
tion of commercial articles from a chemical ba.sis. H. M. 
Westergaard, by the American Concrete Association, to 
work on investigation of flat-slab concrete and tile struc¬ 
tures. C. J. Whittlesey, by the Gypsum Industries Asso¬ 
ciation, to work upon the properties of gypsum products. 
J. P. Cockey, by the Super Oment Co., TAd. (America), 
to participate in oil investigations in connection with 
cement. 

Qment Madoet Bepoits 

. 

The Iron and Steel Market 

PittHhnrgh, October J9jn. 

The iron and steel market, generally speaking, is losing 
strength at the moment more rapidly than was expected. 
That a general readjustment had begun was recognized 
.some time ago, but of late it has been thought that the 
Miomentum of the industry would carry it through the 
> ear or perhaps through the winter, with respect to tonnage 
output. By a close analysis it may be taken that the real 
turning point occurred as early a.s June I, buying since 
then having been on a conservative scale, except that on 
account of the Steel Corporation quoting much lower prices 
than the independents its business kept up, no decrease in 
unfilled obligations being .shown until the month of August. 
In the case of pig iron there were advances in nearly all 
districts in August, but the buying movement was extremely 
small, and the price advances could almost be said to be 
simply “on paper.” The advanced prices were at any rate 
paid in few cases except for very early deliveries, so that 
in essence they represented a delivery premium. 

Even should the production of steel decline sharply in the 
next few weeks, the industry woud] really have run on its 
momentum for some time. The market had been supported, 
moreover, by the .scarcity of deliveries produced by rail 
transportation conditions, which became poor before con¬ 
sumers had been able to stock up after the scarcity pro¬ 
duced by the steel strike inaugurated only a trifle more 
than a twelvemonth ago. 

Production 

The beginning of curtailment in steel production seems to 
have begun, but the cases are few, involving only some 
mills that had been seeking the highest possible prices, and 
thus had leaner order books than the average mill. Pro¬ 
duction of steel at the present time is at the highest rate 
sincet before the rail strikes began April 1, there having 
been a continuous increase since July. The probability is 
that October as a whole will show the heaviest production 
since March, and the output may even make a new record 


entirely, as the operatiuns of Ihe larger mills easily over¬ 
balance such curtailment as is in prospect fur some of the 
smaller mills. The March production rate in ingots was 
about 45,200,000 ton.s per annum. 

Pig Iron Declining 

In the past pig itxm prices have always been more sensi¬ 
tive to adverse influences than .steel prices, perhaps because 
pig iron contracts are customarily carried out, while many 
steel contracts arc in the nature of options^, and if a mill 
1 educes its open prices it is likely to be cnileil upon to ad- 
.lust contracts it is carrying on its books. At the present 
time, therefore, particular attention is being given in trade 
circles to the pig iron market. Actual values are recog¬ 
nized ns being distinctly lower than the prices attained in 
the advance last August, but a difficulty is that inquiry is 
.«o light that actual market prices are but slowly developed, 
and in most cases there is simply u nominal market price, 
the real value not having been indicated by actual transac¬ 
tions. At the end of August the valley market was quot¬ 
able, after the advances, at $48.50 furnace for besHmier and 
basic and at $50 for foundry anil malleable. On a small 
transaction, us noted in lust report, the valley foundry iron 
market became quotable at $47. Now there are negotiations 
on basic iron, one or two buyers expecting to do about $40, 
and quotations arc understood already to have been made at 
$44 or $45. There is a report of one sale ut $46. In the 
course of a few days enough business will probably have 
lieen done to show where the market stands for the time 
being. 

No Inquiry in Bessemer 

In bessemer there has been no inquiry and the mar¬ 
ket has to be quoted at $48.50 in lieu of any distinct in¬ 
formation to the contrary, although no one doubts that 
on an inquiry for a few thousand tons one could secure a 
considerably lower price. The one thing that seems clear at 
the moment is that those who predicted, during recent ad¬ 
vances, that pig iron would eventually decline as rapidly as 
it was then advancing were conservative. Indications now 
are that it will decline more rapidly. 

Steel Prices 

On account of the large amount of business independent 
steel makers as a whole have on books there is resistance 
to price declines, but the resistance is not adequate in all 
cases. In the case of plates 3.25c., which it was thought 
would prove a sticking point for the market us the delivery 
premiums disappeared, is now not a minimum but a price 
“to shoot at,” to use an expression common in the trade, the 
mill usually feeling that the price must be shaded in order 
to secure an order. A very unattractive spcciflcation has 
been placed at 3.1.5c., while a fairly desirable order can be 
placed at 3.10c. and on a lot of several thousand tons of 
car plates the flat price of 3c. has been made. The Steel 
Corporation, which has adhered to the Industrial Board 
price of 2.65c., is receiving the bulk of .such business as 
comes out. In structural shapes the 3.10c. price which was 
recognized as the minimum of the independents has been 
shaded to 3c. Bars, however, seem quite firm at 3c.C<d3.25c. 
Sheets are softening a trifle, ^but mills are so well sold up 
that there is little competition. « 

The Chemical and Allied Industrial Markets 

Neir York, October S, 1920. 

Conditions remaining about the same, there is very 
little to be noted in any of the markets. Buying interests 
are still inactive, and as a matter of fact they have had 
no reason to change their attitude, as the list in general 
has been well sustained. 

The following table will give an idea of a few items that 
during the past year have remained fairly steady: 

Tiwliiy l.aHtWiM’k l.ii**| Month l.imt Yfar 

Ammonium HiilDhutf* $0 07('i«$0 OH $0 07('f4$0 08 $0 06fnt$0 07 $0 0Sffi$0 06 
(Veuim poroxidF I S0<m I 70 1 im I 70 I SOCrv 1.70 I SOfi^ I 70 

l*ot.a«wiuiii bii'lirfinuitf 3H .34(Sru 36 36(fi» 40 2H(^n 3o 
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Naval Stores 

Far from advancing the rosin market has rather con¬ 
tinued on the decline, which has been brought about by the 
extremely dull condition existing in the South. Turpentine 
is not an exception and the recession can be traced daily 
by a l@2c. drop below the previous day’s closing price. 
Current quotations are $1.30 per gal., which, compared with 
the price a week ago, represents a 9c. drop. The following 
table shows tjie course of turpentine and the rosins for the 
pa.st year: 


General Chemicals 
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The Baltimore Market 

liutiimore. Mil, Ortober (i, 19JO. 

The local market on fertilizer materials continues in a 
demoralized condition, with a general downward trend of 
prices. A number of manufacturers report that orders for 
fall shipment have n<»t come up to their expectations; as a 
consequence it will be necessary for them to carry over 
rather heavy stocks of materials until spring. The car 
situation is reported as greatly improved and we hear few 
complaints as to shortage of cars. .As mentioned above, 
jirices of materials are generally working lower and for 
that reason the buyers are showing hesitation in purchasing, 
thinking that the bottom has not yet been reached. 

Acid I’iiosphate 

It is generally believed that the manufacturers have 
covered fairly well on their requirements for spring, also 
that the producers of this commodity are well sold up. 
An occasional export order is noted and spot parcels are 
changing hands around $18 per ton. basis IG per cent bulk, 
run of pile. 

Nitrate ok Soda 

Importers are quoting this commodity at $3.30Cn)$3.40, 
ex-yessel Atlantic ports for arrival prior to Jan. 1~ For 
arrival after the turn of the year, asking prices are 10(d)20c. 
higher. Spot lots of nitrate, however, are being offered 
around $3.15 and a sale was reported recently on this 
market at that price. It is said that at the present rate 
of exchange it is costing about $3.70 to deliver nitrate to 
Atlantic ports at this time, which wmuld indicate that sales 
at prices mentioned involve rather heavy losses for nitrate 
merchants. 

Sulphate op Ammonia 

Re.sales of sulphate of ammonia, basis 25 per cent bulk, 
have been noted on this market at $4.75. This shows a drop 
of 75c. per cwt. from the nominal quotation given in last 
report. 

Potash 

The various grades of potash salts are also showing a 
downward trend on price. • Kainit and manure salts were 
Ifoporlcd being offered recently as low as $1.60 per unit of 
K.O. Nominal quotations on this market arc slightly 
higher than this figure. Muriate of potash is quoted 
nominal at $2.20 per unit. Nebraska potash is held under 
contract for forward delivery at the price of $2 per unit 
f.o.b. mines. There is no report of any sales for delivery 
forward from Nov. 1. 

Fish Scrap 

The price of menhaden fish scrap worked as low as $6 per 
unit, delivered Baltimore, but h.as since shown some rocov- 
ery, as a sale was reported this week at $6.25 ami 10c. 
delivered Baltimore. The fishinp in Chesapeake Bay has 
been exceptionally ^ood for the last few weeks and as a 
consequence good tonnages of scrap are being made. It is 

y'*****'"!? considerably more 
oil than they did through the summer months. 


Carlofs 

Acetic anhydride.lb.-. 

Acetone.lb. $0.15 -$0.20 

Afid, nreiir, 28 per cent.ewt. 3.50 - 3.75 

Arfiir, 56pfrf‘r'nt.cwt. 6.50 » 7.50 

Aei*tie, glueiiil, 99) per Cent, carboy .. cwt. 14.00 -16 00 

Uorir, oryHtulH.lb. .151- .16 

Horip, powder.lb. . I5j- .16] 

f’itrio .lb. .78 - .80 

llydrnebliirio (tioniinal) .cwt. 2.00 - 2.50 

llyilrnfliiorio, 52 per cent (iiomiiiiil) .. . .lb. . 15 - .16 

Lurlir, 44 pfr P«*iit IitIi .lb. jO - .111 

Luftir, 22 piT rnit tech.lb. .041- .051 

Miilybilif, C*. P... .•.lb. 4.00 - 4.50 

Miiriulir, 20 deg. (nee hyflrfK*hlorio).- ... . 

Nitrie, 40 deg.lb. .06 .07 

Nitrie, 42 deg .lb. .07) .08 

()x:die, PiVNt.-ilh .lb. .45- .50 

Phnepliorie. Ortho, 50 p<>r oriit iioluiion .lb. ,18 - 23 

l*icrio .lb. .28- .35 

I'vriigitllie, rfsiibliiiMMl . lb. 2 30 - 2.55 

Siilfiliiiijr, 60 deg , tiiriU r.'irn. ton 12.00 -16 00 

Siilfiliurii', 60 fifv ■ ^Iriitiip. tfin.-. 

Siilphiirir, 66 deg , tank oiii.s.ton 16.C0 -17.00 

SiiJpburie, 66 deg , driiiiiH.ton 26 00'28.00 

.Siilplinrie, 66 deg , riii-bnyH.ton 

Siilplniric. fiiiniiig, 20 pei rent (olciini) tiink 

earn . .ton 27.00 -30.00 

•Siilphiirie, fiiniitig, 20 pi>i- rent (nleiim) 

dnirriB.. ton 28 00 -30 00 

Siilpbiirie, fiiniinK, 20 {mt cent (oleum) 


16 .CO - 17.00 
26 00 ' 28.00 


27.00 - 30.00 


miliovH.ton 

Timnii', U. .S, P. Ih. 

Tiinnie (tri*b ).Ih. 

'rartiirie, I’rvHlalH .Ih. 

TiingHtir, jut lb. of WO . jb. 

.\leolio1, K.tliyl (nuiiiiii.'d) ... . . .gal. 

.lloohdl, Mi*tb.\l I.Hfi* Mielli,*iiiiill . 

.Xli'iiliftI, deiiiiturefl, 188 pnwif (luiiiiitiBlI gi«l. 

\li*ii1iiil, r|i>ii!il lin'd, 190 proof (lunniiinl). gnl. 

.\liiiii, aiiiiiionia lump. ... . . lb. 


32.00 -35 00 
1.45 - I 50 
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- 
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Aiuiu<ini:i, iinhydrcuiN, e.xlindeip 
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Xmiiioiiium ehloridi, I'Kiiiuliir 
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ifioiiiae) (iioitiiiiah 

.Ib. 

.155- 

■Xiuinonium eiiloride, granular 
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iiioiiiae) . 

.Ib. 

. 13 

Xiiitiioniiiin iiitrrite. 

. Ib. 

.09 

Xiiiiiioniiiin sulphate. 

. lb 

.07 
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\iiivliyotiil_e (reli ^ ^^al. 

Xisniir, oxide, biiii|>H (uliitr iirHeiiic) . . . |b. 
XrNi'iiir, Hiilpliide, powdiTed (letl iirm-iiir) . |b. 

R Liiiiui cliloride. ton I 

Itaiiuiii dioxiile (peroxiili ).lb. 

Iliiiiiiiii nil rate. .. . 111 . 

It.'ii iiiiii Niilphate (firerip ) fhliiiif fixe) . .Ib. 
Dleiiehui^ powder (Kei* eiileiiitn byporblorite).. 

Rliie vitriol (nee eotiper .sulphate). 

Momx (Hi*n Hodiiitii nurate) . 

MiiriiHtone (Hee Hulplitir, roll). 

Rroiiiiiiif.lb. 

('ali'iiiiii lu'el iite.ewt. 

(I'lU'bide .lb. 

Calriiiiii -liloriile, fiiHed, lump.ton 

(’aleiiiiii 'liloride, grniuilnted^. lb. 

('■ili'iiiiii *ivpni'h 1 orife(blen(*)iing powder).rwt. 

('nlejiiiri peroxide. ^ . lb. 

Oili'iiiiii pliosphnte, iiioiMilmHir. lb. 

f’lili'iutn '•plpliiite, pure.lb. 

('iirbnii bi.siilpliiib* .lb. 

f'lirhon 'etiwliloiide, druina.Ib. 

<'itrbonvl '‘liloride (pliongene).lb. 

t'aiiHtie potiiali (aee poInHaiuiii hydroxide). .. . 

'^Jiiwtic sioihi «He« Hodiuiii hydroxide). 

C'liliirine, giM, liipiidH'ylindern (lOOIb.).Ib. 

nhlorofnrni.•.lb. 

('obiilt. oxide.lb. 

CoppentH (Hf'pimn Bulplinte). 

(*o|i|M*r I'arboriiite, gm-ii preeipitute. lb. 

< ^opie-r ••yiiiiMl**. lb. 

Clipper 4 iilphnt 4 ', erystiilci.lb. 

Cream of (iirtjtr (see potAMiinin bitortrate)_ 

Epsom salt fais! inngneRiuni Hiilphiite). 

Ethyl AeotatA Com. 85 '^, gal. 

Et,hy .Xeetate. pure (tieetio ether 98 ^^ to lOfci) 
Kiiniialdehyde, 40 per rent (nominiil)... . In 

Kiioel oil, ref . gal. 

Fusel oil, enalo (nominal) .gal. 

(Il wiber*B salt (ocs? HtMliuiu ntilphnte). 

Clveerino, C. P. driimB extra.lb. 

I.idine, remhliin ed.lb. 

Iron oxide, reil.lb. 

Iron milph*ie (copperaa).cwt. 

Tii'iul aeetjile, normal.Ib. 

I.enrl araeniito (paste).lb. 

T.ead iiitmtr, erysiala.lb. 

TiithaTKR.lb. 

Lithium earbonate.Ib. 

M.agnenium rnrbonate, technical. Ib. 

MagtM'siiim sulphate, I'. 8 . P. 100 lb. 

Mngnisniim sulphate, commercial. 1001 b. 

Metbaiuil, 95 % .gal. 

Methanol, pure .gal. 

Vii'kef salt, double. lb. 

.\icko 1 salt, aingle.Ib. 

Phosgene (see carbonyl chloride). 

PhnsphoruB, red.Ib. 

PhnsphoniB, yellow.lb. 

PotasMum bichromate.lb. 


15 - 

16 - 

30 00-150 
.21 - 
.10 - 
. 045 - 


.70 - .90 

3 50 - 3 55 
04 i 04 * 

33.00 34 00 

02 - 075 

7 75 - 7 50 


1.10 - I 
■ ■ ■48 


4.30 - 4 
2 66‘-‘2 
.rr”' 

■;i4-’ 

■; i2i- : 
3.50 - 3 


.50- .55 
!3V-*!36' 


$0.65 - 

$0.75 

.21 - 

.22 

4.00- 

4 50 

8.50 - 

9.50 

16.25 - 


.16i- 

.19 

.17 - 

.20 

.82 - 

.84 

2.75 - 

3.00 

.16J- 

.18 

.12 - 

.16 

.06 - 

.07 

4.50 - 

5.00 

.071- 


.O8.5 ' 

.09) 

.52 

.55 

.24 - 

25 

.40 - 

SO 

2.60 - 

2.65 

16 00 - 

20.00 

37.00 - 

42.00 

38.00 - 

42.00 

40 00 


1.55 

1.65 

^ .80 - 

.90 

^ .74 - 

.77 

1.20 - 

1 40 

6 .00 - 

7.00 

1.12 - 

1.15* 

1.05 - 

1.10 

.05)- 

.06 

.09 . 

.09) 

. 18 - 

. 19 

.11 - 

.12 

. 16 - 

.17 

. 17 - 

18 

.17 • 

. 18 

. 1 I'- 

.14* 

II - 

.14 

08'-. 


5 (Ml - 


4 75 

5 25 

. Id'. 

17 

. 19 - 

.23 

.24 - 

.25 

'J'r 

.13) 

.05)- 

.06 

.-. 

1.00 

1.05 


.051 

35 on - 

45.00 

.03 - 

.03) 

8.00 - 

8. 50 

1.50 - 

1.70 

.75 - 

.80 

.25 - 

.30 

.10 - 

.11 

.16 - 

.17 

1 25 - 

1 50 

.10 - 

• 10) 

.44 - 

.47 

2.00 - 

2.05 

.29 - 

.31 

.65 - 

.70 

.09 - 

.09* 

1.40 - 


1 75 -. 


5!25 - 

6.00 

A- 254- 

“:28) 

4.40 - 

4.45 

.03 - 

.20 

2.35 - 

2.75 

.131 

. 16 

.13 - 

17 

.90 - 

1.0(1 

154- 

16 

1.50 


.15 - 

. 16 

4.00 - 

4.50 

3 50 - 

3 60 

3 25 

3 30 

3 50 

4 50 

.14 - 

. 16 

.13 - 

. 14 

■■. 60 - 

.65 

.35 - 

.37 

.39 - 

.40 
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Carlott pl^saCarlota 


pritHitRium bitftrtrate (cream of Tartar) 

.. .Ib. 10 52 - 

|0 56 

$0.57 - 

$0.58 

Potasniiim bromifle, granular. 

...lb. 

. - 


.70 - 

.73 

PoluHsium earbniiate, U. S. P. 

...lb. 

.50 - 

.55 

.56 - 

.60 

Potasaium carbimate, crude. 

...lb. 

.20 - 

.21 

.23 - 

.25 

Pota-aaiutii ehlurute, crystala. 

...lb. 

.18 - 

.18} 

.19 - 

.20 

potaHHiuiii hydroxide (caustic potash). ■ 

.. lb. 

.27 - 

28 

.29 - 

.13 

IVitimHuim iodide. 

.. .lb. 



3.35 - 

3.60 

PotiiHHium nitrate. 

...lb. 

.17 - 

.17} 

.19 - 

.21 

PnttiHsium permanganate. 

...lb. 

.75 - 

.80 

.85 - 

.95 

potassium prussiate, red. 

...lb. 

.85 - 

.95 

1.00 - 

1.05 

Potassium pruBsiate, yellow. 

...lb. 

.32 - 

.36 

.35 - 

.40 

Potassium Hiilphntc (powdered).ton$240.00 -1 

Rochelle snJts (see RiMiiiini potas, tartrate).> 

255.00 



Salaiuiiioiiiuc (Hee uiiimoniuiii chloride) 






Sal'soda (sec sodium carbonate).' 






Snlieukc. 

.. .ton 



48.00 ' 

50 00 

ilver cyanide (nominal). 

... os. 


X 

1.25 


Silver nitrate (nominal). 

... nz. 

. — 


.60 - 

.62 


100 lb. 



2.80 - 

3.00 


100 lb. 

_ 


3.25 - 

3.50 

Sodium acetate. 

. .. lb. 

' . 10 - 

.15 

.20 - 

.25 

Smliurn bieiirboiiate. 

100 lb. 

2.50 - 

2.75 

3.00 - 

3.50 

Sodium bicliromiite. 

...lb. 

.22 - 

.24 

.26 - 

.27 

Soriiuiii bisulpliiite (nitre cake). 

... ton 

7 00 - 

8.00 

9.00 ' 

11.00 

Siicliiiiii bisulphite Powered, I’.S.P. 

... lb. 

08}- 


.10 - 

.11 

Sodium borate (hoiux). 

... lb. 

09 - 

.10 

.11 - 

12 

Sodium carbonate (tiitl hoHii). 

100 Ib 

2 00 - 

2.10 

2. 15 - 

2.25 

Sodium chlorate . 

...lb. 

11 - 

.12 

.121- 

.14 

Sodium evaiiide, 96-98 per cent . 

....lb. 

.25 - 

.30 

.32 - 

.35 

Sorliiiiii fluoride . 

....lb. 

.18 - 


. 19 - 

.20 

Sodium hydroxide (eauatir Moda) . 

1001b. 

5 60 - 

5.70 

5.75 - 

6 . 00 

Sodium hyposulphite . 

.. lb. 



.03 

.04 

Soilitiiii iiiolylKlilte . 

. lb. 

2 30 - 


3.75}-. 


Soiliiiiii nitrate . 

1001b. 

3 00 - 

3.25 

3.75 - 

■ V.OO 

Smliuiii nitrite . 

. ...Ib. 

16 - 

.18 

. 19 - 

.20 

Sodium peroxide, powdered . 

. ...lb. 

.32 - 

.35 

.35 - 

.40 

liiini phosphate, dibasic . 

. lb. 

.03; 

.04} 

.04} 

.05 

Sodium potii^Hiuni taiiriiti* (Roeliolle r:i 

Its) lb 



.39 

.40 

Sodium pni'iniiite, yellow . 

. Ib. 

.25 - 

.27 

.31 - 

. 12 

Sodiiiiii'liliesite, Hiiliitinii (40 deg ) .... 

. . lb. 

.01}- 

.01} 

.02 - 


Sotliiiiii ^Uifiite, soliititiii (60 deg) .... 

. lb 

.02}- 

.03 

.04 - 

.05 

Siiiliiiiii •iiiltihiite, er\Htii1i4 (((liiiiber'sHiill) ewt. 

2.23 - 

2.50 

2.60 - 

2.75 

Sodiiiiiisulpliide,oryHtii1,60- 62percen(( 

'one) lb 

0**'. 

10 

. 10'.- 

.11 

Sodium siifpliite, eryHlals . 

. lb 

.04 - 

0 41 

.04'. 

.05 

Sirontiuni iiitrnte, powderi*d . 

. lb 

. 15 - 

181 

.19 - 

.20 

Sulphur eliloiide ml . 

. Ib 

.08 - 

.09 

.10 - 

. lo; 

Siilptnir, enide . 

ton 

16.00 • : 

!0 00 

.. 


Sulphur dioxide, lii|uid, rylinders . 

lb. 

09 -. 


HI - 

■ “ 12 

Sulphur (Hiiblimed), (lour . 

100Ib. 



3 80 - 

4.35 

iilpliiir, roll (briniRtom*) . 

lUOlb 



3.40 - 

1.90 

Till hieliloride (Htannous) . 

. . .111. 

.42}- 

.44 

45 - 

.41) 

I’in oxiilc . . 

. .lb. 



.55 - 

(.5 

Ziiie rarhonnte, precipitate. 

...lb. 

■ “.16- 

.18 

.19 - 

.2(1 

7,iur chloride, gran. 

. ..lb. 

.13 - 

.13} 

.m- 

.17 

Zine eyrinide. 

. . . Ib. 

.45 - 

.49 

.50 - 

.60 

Xiiie dust. 

. . .lb. 

. 12 - 

. 13 

.13 - 

.14 

Zine oxide, U. S. P. 

.. . Ib. 

.17 - 

.23 



Ziiie •uilpliate. 

...lb. 

.03}- 

.031 

.04 ■ 

.06 


Coal-Tar Products 

NOTI?—ThefoIltiwiiiK prircH an* for orij'inul pujltuirra in latKC riiiiintitira: 


I’Mra-nitrotnliicnf. 

Piirn-phfiiy IrncUitttiiine. 

PurA-tnluiditiP. 

Phthiilir aiih^iiridr. . 

Phonol. U. iS. P., drutiia (dest), (240 Ib.). 

IVridinc. 

Ui'Bori'ino], ti'chiiirul. 

Kf'Bon'tiinl, pure*. 

S,iiiry1ic iiriil, tirh , in bbls. (110 Ib). 

Sidirylic arid, U. .*< P. 

Salol. 

Holvpnt naphtha, wiitor-Mliitc, in driiiiia, 100 ital. 
Solvi'iit iiaphthn, crudi*, lu'iivy, in tlruina, 100 Knl 

Hulphaiiilii' arid, crudo. 

Tididini*. 

Toluidinp, mixed. 

Tolumr, in tank ears. 

Toliiriir, in tlruina. 

XylidinrM, driiina, 100 kbI. 

XylfHf, pure, in druina . 

Xylfiif, pure, in tank rara . 

Xylfiio, coninierrial, ill driima, tOOfial. 

Xylene, coiniiiereial. in tank rara. 

Waxes 

I'rieea baited on oriKinal paeknisec in 

Heeawix, reflneil, dark . 

Pceanax. relined. IikIiI. 

Heeawax, \thite pure. 

Carnaulm, No. I inoiniiiali . 

(^arnaubii. No. 2, rtviilnr uiominal). 

Cnrnauba, No. 3, North C'ountry. 

Japan. ... . 

MoiitaII, (Tilde 


Pnraliiiio wnxea, rriide, iteide I ?4-<I2b in p. 
Paralfme wivxea, refined, 118-120 in p... . 

rniiiHiiie waxes, refilled. 123 m p 
I'lirallino waxea, relined, 128-1 -^0 m p.. . 
Parallinc waxes, riTiiieil, 111-133 ni p. . .. 
Paraijine waxen, lefiiii^d, 113-137 in.p. . .. 

Stearjr arid, siiiiile iiri'seed. 

Stearie arid, double prehM'd . 

Hlearir iieiii. triple pieHHed . 

NOTM- I'liratliiir uaxea very searre. 


Flotation Oils 

All prieea are f.o b New Vork. iiiiIeHH otlieruiHe atiitnd, and an 
carload Iota. 'I'lie nila in 3l)-Knl. Iililit, groHa ixeiKht, 300 lb. 

Pine oil,Hteaiii iliitt .ap. ff.r ,(l *>10-0.94(1 . giil. 

Pine nil, [Hire, ilent iliHt ..Kal. 

Pine tar (dl, ref , Np k> 1023-1.033 . . kiiI 

Piiirtar<iil,rnide,Hp ler.l.023-1 033taiikenrBf.ii b .lnrkBonville,I''la irid 

Pine tar fiil,doiibje ref ,h|i nr 0 *163-0 990.Iinl 

Pine tar, lef, (Inn, Hp ki • 1 080-1.960 . gid. 

Tiirpeiit inr, eriidi*. HP ar , 0 900-0 970. KmI 

Ilanlwfiod oil, f.o b Mieli , np ar , 0.960-0 990.asl. 

Pinewood creonote, ref. .RsI. 


. lb 

.45 

— .55 

. gnl. 

.35 

— .... 


.381 

— .401 

. Ib. 

.50 

— .65 

. gal. 

.47} 

- .50} 

. gal. 

.45 


. gal 

.321 

— .151 

gal. 

.30 


ill large ipiaiitities. 


. Ml 

$0.33 

$0 38 

. lb. 

.34 

37 

. lb. 

.60 

.65 

. Ih. 

.90 

.95 

. lb 

.85 

.86 

. lb. 

.35 

.36 

. lb. 

.18 

.20 

fb. 

0 

. 14 

.15 

. lb 

.09 

.09} 

. Ib. 

.09) 

. 10 

. Ib. 

.11 

.111 

lb. 

.12} 


. lb. 

.13 

.15 

111. 

. 16 

.17 

. lb. 

.17} 

.181 

lb 

.20 

.21 

lb 

.72 

.23 

lb. 

.24 

.25 

ils 



'rwiae stated. 

and are 

baned on 



$2 15 

.gid. 

1 80 

. gal 

.48 

e.Fla gnl 

. 15 

.... gnl 

.85 

- gnl. 

.36 

.... gnl 

1.75 

-gnl. 

.35 

.gal. 

.52 


\1pha-li:ip1ilbol, eriide. 

Alphu-iiaphtliol, refined. 

Mphii-iia|ilitli.\ III mine. 

\iiibne oil, dniiiis extra. 

.\niliiie sidlh . 

.\iithr:ieoiie, SO*",’ in driiiiiH (100 lb.). 

HeiiziiMeliyde if f.r ). 

Heiixidine, tiane . 

Ilenzidiiie siilphiite. 

Heiizoie aeid, I' S P. 

Hi'iizoute of Hodfi, I’.S.P. 

henzeiie, pure, water-u Idle, in diiiiiiEi (100 a;i 

llensene, 90*’r, in dniina (100 gal ). 

Reiizyl eliloriile, 95-97*?;, refined. 

Ileiizyl ehloride, teeli. . 

Iletu-iiapht)iii1 benzoate (nominal). 

Retu-iiaplithnl, aiibliiiied (iiomiiiRll. 

Hetii-iiaphthol, teeh (nominal). 

Retn-iiaphlhylHTiiine, niiblinied . 

<'reBol, L\ S. P., in diiiriiH (100 Ib ) . 

Ortho-rreaol, in dniiiiH < 100 Ib ) . 

(’n'Kvlie neiil, 97-99*?;, Htniw eolor, in driiiiiH. 

f'ri’H.vlie arid, 93-97^;, dark, in driiiiiH. 

Oi'sylie aeid, 50%, first i|iialil>. diiimit. 

niidilorbeiizeiie. 

Diethyliiiiiline. 

niniethylimilitie. 

Diiiitrobenseiie. 

ninit roelf ii'heiieeiie. 

niniiroiiriplithidene. 

Diiiiiropliennl. 

Diniirtitolueiie. 

Dip oil, 23**;,. tar arids, enr lotn, in drums 

Diplu iiyliiiiiinr (nominal). 

H-aeid (nominal). 

Metn-pheiiyleiiediiiiiiine. . 

Motioelilorhensene. 

Mom let liy liitiiline. 

Naphthaleiie eruRhed, in bbls. (230 lb.). 

Nafihthiilene, fluke. 

Niiiihthalene, balls. 

Nnphthinnir acid, crude. 

Nitrfibeiiseiie. 

Niiro-naphthalene. 

Nitrij-tuliiciie. 

Ort ho-amidnpbenol. 

()rtho-tliel)lor>benBene. 

Ortho-nitTti-phenol. 

(Irtho-nitro-toluene. 

Orthi>-to1ukline. 

Para-amidophenol, base. 

Para-airiidophenol, HC1. 

Parii-diehlorb«>nxenr. 

Paranitreaniline. 



Naval Stores 

The fullowiiia pricen arc f.u b., New York, foi carload lota. 


KoHin R-D. Iibl. 

... 280 lb. 

280 Ib. 

$13.00 

1 1 10 



. 280 Ib. 

11 IS 


ItoRiii W (; -W \V. 

.... 28(1 lb. 
.... 280 lb. 

11.25 

12. 50 



. gill. 

1. 10 


Wnnil turpeiitiiie, steam dint. 

Wood turpentine, dest. diHt .. 

J„"!; 



Pine tar pitch, hbl . 

Tar, kiln burned, bbl (5(1(1 lb.). 

Retort tiir, libl.. 

Rosin oil, first run. 

. . .. 200 1b. 

. bbl. 

.... 500 lb. 

. . . . gal. 

i4.56 

15 00 
.72 

8.50 
15 00 
15 50 

RoHin oil, Hccfinil run. 

RoHin oil, third run. 

. gnl. 

. gnl. 

.75 

.92 



Solvents 

7t-76 ll•■K , hl.lH (tsm). gni. 10.40 

70-72 lieu , steel bbln (H3 lli ) aal. .38 

68-70 ileis , steel bids. (83 III ) gal. .37 

V. AI ami P imphtlia. Hteel bbln. (83 Ib ) . gal. ,29 


Crude Rubber 
« 


Para - rpriverfine.. 

. Ill 

$0.26 

-$0,261 

1 iirivcr riiiirHe . 


17 

- . 18 • 

I’priyer rniiclio ball. 


.17} 

- .181 

Plantnl ion— Pirst luti-x rrefic. 


.25 


Ribbetl Htiiokeil sheets . 

. .' .’. Ill 

.24ft 


Ill own I'repe, thin, clean . 


.221 


.Amber crepe No. 1 .. 


.22 



Oils 

VK<1F,TAHI.K 

The following prices arc f .o.b.. New Vork for carload lota. 


(Jastoroil, No. 3, in bbls. 

lb. 

$0.16} 

— 

$0.18 

Castor oil, A A, in bblH. 

lb. 

. 17 

— 

.17} 

China wood oil. in bbln <f o b. Pan eoast). 

11). 

.17} 

— 

.18 

(?cM*oanut nil, ('eyIon grade, in bblH. 

lb. 

.15 

•— 

.16 

Coeounut nil, C'nehin grade, in bbls (nominal)., 

Ib. 

. 16 

— 

.171 

f'orn oil, crude, in bbls. . 

lb. 

.12 

— 

.13 

Cnttnnsi'cd oil, crude (f.o b mill). 

. lb. 

.10} 

— 

.11 

'Tnttnnneed oil, summer yellow. 

Ib. 

.14 

— 

.15 

Cuteonseed oil, winter yellow. . . .^ . 

Ib. 


— 


Linsed nil, raw, ear lotn (dninestio). 

gal. 

i!22 

— 


Linseed oil, raw, tank earn (domestic). 

gal. 

1.16 

... 


Linseed oil, boiled, ear lots (doinestio). 

g>l. 

1.24 

... 
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oil. commorRial. 

PhIiiI, I.AKtHl. 

P/iliii, hriKlit rod. 

Ni»/i'r.. 

IVunut (Ill, crudf, tiink rarH (f o.b mill).. . 

IVainit nil, n lirii-d. in hliln 

ItiipcNifil till, III hliK 

i((tp(>Rcc(l oil, liloun, in lililii 

Soyu boiiii oil (Mnnrlitirinn), in bbls N. Y. . 

Soya bean oil.tiffik caiR, f.o b , i’lirifir coftNt 

FISH 

VViiitiT prcssi-i] Mi'iiliaclcii. 

Yi-lliiw bl(■lll■)ll•(| Mf iiIiikIcii. 

Wliiti* tili-iirlii-i| Mrnbaili‘ii. 

Blown Mctibuilcii. , 


gni 

3 00 - 

3 50 

lb 

.lOi — 


Ib 



lb 

.091 — 

!in 

Ib 

.io| — 

.121 

lb 

.17 - 

. 18 

gnI 

1.30 - 

1 45 

gal. 

l.(>0 

1.70 

Ib. 

.14 — 

.I4i 

lb 

10 - 

.11 

gul 

$0.85 - 

$0.90 

gal. 

,87 — 

.90 

gni. 

.90 — 

.92 

gill. 

1.05 — 



Miscellaneous Materials 

All f. o. b. Nrw Ynrk I nlcvi < ^lliorwiM* Statoil 

harx irs, firniinii, wluti-, f n b l\iia»' f'rccK. S f’. 

Baryti-N, eniuiiil, nfl mlnr, I n b Imiik- < n-i l. 

Mar\ tf.-i, (Tinlr, 88', M ')•)', ba , Kiuk'- < 'n*i‘l» 
harylfs, Krniiiiil, wliili-, f.n b < 'ar1cr-\ iMi-, (iit 
hurylcM, Kroninl, uiT (Milnr, fob ('lll'1lT^\ illi- 
Marvic.'*, •rmlc, 88',(n 94', ba . CartiThMlIi- 
har\li'N, lloalcil. t II b Sf l.niii- 
Baryti's, cnnii', nun 98', ba,Ma’M>uri 

Blanr fixr, iji v ... . 

Blanc fixe, pulp .. 

Casein . 

< 'liiilk, ili>iiii*stir, exlni liRlit . 

Cliitik, ilniiieslie, liKht . 

( 'hulk, (Ifiiiieslir, licavv . 

Chalk, Kiu'li‘>li, extraliieht . 

Chalk, KriH'sh, lurht. 

Chalk, Kn^'lish, lieime . 

Cliinii eliiy, (Kaolin) enale. f ob mines, TieorKin 
Chinn elny (Kiioliril washed, f ob (bairKia 
China elay (Kaolin) powiliTial. f ob (ieorKia 
Chinn eluv I Kaolin) enide f o b Virginia points 
Chinii eliiy (Kaolin) Krmiiid, f.o b X'lrgiinn points. 

('lima elay (Kaohii), iintioiii d, liiinp. 

('hiiia elay (Kaolin), imported, ]iowi|ered. 

Feldspar, rnide, f.o.b. Maryland and North 
('arolinn points 
Feldsfiur, enide, f.o.li Maine 
Feldspar, Kroiiinl, f o b Maine 
Feldspar, Knmiid, f n I North Curoliiia 
Feldtpui, gniiind, f.o b N Y iStnle. 

Felilspar, groiind.fob Baltimore 
Fiiller'a earth, graniiliir, f.o.b Flit., 

Fiiller’a earth, jxmdered, f.o b Fla , 

Fiiller’n earth, imported, pomleied .... 

Craphite (dust polisli grade 3(F;) .Xslilninl, .\lii 
(imphite (dust tneiiig grade SO*’,) \shluiid, .Mu 
Craphite, erueihip, 80', earhoii Ashhiiid, Ala. 

Crnphjte, rriieible, OO*', caibon Ashland, Ala . 

Craphite, rnieilih‘, 8S', earliori .... 

(imphite, erueible, 88*, enrhoii . 

(imphite. erueible. 9iy , enrboii . 

I'litiiieiiHtotie. imported, lump 
Fiimiee stone, dottiestle. lump . . 

l*iiiiii(‘e stone, ground 

Qiiartu (iieiil tower) fist to lienii. f ob Baltimore 
Quarts (neid tower) llfu 2 in , f o b Biiltiriion-... 

(Quarts (arid tower) riee, f.o.b Ihiltiinore- 

(jiinrts, lump, f oli. North Cnrolinu. 

Shellae. oriingefiiie 
Shelinn, orange superfine 
.'^hellne, A. <'. garnet 
Shellac.'r N. 

Soapstone ... .... . 

Tale, pH|ier-iiiukiiig grndi'H. f n.b. Wriiiont. 

Tale, roofing gradea, f o h Vermont . 

Tnlr, rubber grades, f.o b Ve niont 

Tale, powdered, Southern, f ob earn . 

Tale, imported. ... 

ThI Califuriiin Taleuni Powder grade 


net ton 

$22 00 

—$25 00 

iicl ton 

18 00 


20.00 

net ton 

8 00 

. 

10 00 

net ton 

2) 00 


25 00 

III t ton 

16 no 

—. 

19 00 

net ton 

12 00 

— 


net toll 

26 50 

— 

28 on 

lii-l. ton 

11.00 

- 

II 25 

lb 

.05* 

— 

.06 

lie! ion 

60 00 


80.001 

lb. 

.15 

- 

.18 

Ib. 

05 

- 

.06 

lb. 

04 i 


05' 

Ib. 

.04 


05 

Ib 

05 


.07 

III 

.05 


.06 

lb. 

.04J 

- 

.05 

net ton 

9 00 


12 00 

Ilf t ton 

12 no 


15 00 

net ton 

18 00 


22 00 

net ton 

H 00 


12 00 

net ton 

15 00 


40.00 

net ton 

25 00 

— 

35 00 

net ton 

30.00 

— 

60.00 

gross ion 

7 50 


8.00 

net Ion 

7 50 


10 00 

net Ion 

21 00 


23 00 

net ton 

17.00 


21.00 

net ton 

17 00 

— 

21.00 

net toil 

10.00 


15 00 

net ton 

25 00 

— 


net ton 

18.00 

— 


net toil 

35.00 

— 

40. OC 

lb. 



.01 

Ib. 


— - 

.02 

lb. 

. 


.05 

Ib. 


— 

.10 

Ih 


- 

.08 

lb 


— 

.09J 

lb. 

Ib. 

■■.04' 

— 

■'Ih 

lb 

.06 



11*. 

.04 


.07 

net toll 


— 

10 00 

net ton 


— 

14 00 

net ton 



17 00 

net ton 

5.00 


7.50 

lb. 

1 15 


1.30 

Ib. 

1.10 


1.20 

lb. 

.00 

— 

.95 

11*. 

.85 

— 

.95 

ton 

15.00 


25.00 

ton 

12.00 


22.00 

ton 

9 50 


15.00 

ton 

12.00 

- - 

18.00 

ton 

12.00 

. . 

15.00 

tf*ii 

60.00 

— 

70.00 

t<*ii 

20.00 

— 

35.00 


Refractories 


Bauxite briek, 56*'/. A1 , f ob Pittsburgh 1,000 

Chrome briek, f o b Fiistern shipping points... net tun 

('hrome reiiieiit, 40-45*’f. Crat >8 net ton 

Chrome eeinent, 40-4V'i. Crgi >3, siieks, in nar lots, f n.b. 

Fasterii shipiiiiig points net ton 

Fire elay brick, ist (iiiiility, 9-iii. shapes, fob. renii- 
sylviiniii, ( duo and K<‘iitiick.v works 1,000 

Fin* eln.v brick, 2nd i|iiiility, 9-in. shapes, f o b. I*enii- 
sylvania, t diio and Kentucky works 1 ... 1,000 

Magnesite brick, straight . .. net ton 

Mtignesiti* brick, 9-iii, arches, wislges arid keys ... net ton 
Nlugni*site brick, soups nini splits net ton 

Silica brii'k, 9.in. nizes, f o b ('hteiigo distnel 1.000 

.Silica brick. 9-in. sixes, f o b. Biriiiinghaiii district 1,000 

Silica brick. 9-iti. sixes, f u b. Mt. rnioii, l';i 1,000 


160 

lOO-IIO 

S5-(i0 

60-6S 

SS>(>I) 

45-50 
110 
121 
\^4 
65-70 
36 61 
55-60 


Ferro-Alloys 

All f.o.b. Works 

I'crro-caitiiiii titaiiiiifii, 15-18'^^, fob. Niagara 

FiilJ.-, \ N. ... net ton $20(1.00 —1250.1)00 

Ferru-cliiiiiiic, tier lb of Cr. Ciiiilaiiieil, (i-H*’,' 

c'lrbon, ciiriot.H lb. .18 — 19 

Ferrii'chroiiir. per lb. of Cr. rout Mined, 4-6''I 

carbon, ear!(its 1b. .20- 21 

Ferro-iiiniigaiHsr, 76-80'*!. Mn. domestii* grussloii 170.00 -- 180 00 

Ferru-iiiaiigiiii«76 80*Mn. l.ngli.di gfoss ton 170 00 - 173 00 

.SpiegeleiHcii, 18 22', Mn ... grosstoii 82 50 - 85 00 

Ferro-nnilybdi'niiiii. 50 (•O', Mo, pi-r lb. of Mo . lb. 2.00 2.50 

l•'er^o-Bllieon, I0-I5fu ... gioautoii 60 00 -- 65.00 

Fi*rro silicon, 5t)®;,.gross ton 80 00 — 90.00 

Ferro-silieon, 75*’;, .. .grosutuu 150.00 — 160.00 

FerTo-tungsteii, 70-80';;^. per 111 of coiitnined W . lb, .90 1.05 

Kemviiraniiiiii, 15-50*of I’, per lb. of I’ content lb. 7.00 — . 

Fciro-tanadium, 30-40'’; pi*r lb ot contained .lb 6.50-- 8.50 


Ores and Semi-finislied Products 


All f.o.b. Mines, T^nleea Otherwise Stated 


Bauxite, 52% Al. oniitent, le.si than Fej()|, up 

to 201% hilicii, not mure than 114% moisture gro.ss tun 
Chrome ore, I’nlif. eoiieeiilrntes, 5^,c uiin... 

Cr*( )i . 

CliruiiiQ ore, 50%, max., 0,0, f.o.b. Atlantic 

•Seabnanl . 

*Coke, foundry, f o.b. nvena. 

■"(Joke, furnace, f.o b. ovens. 

♦Coke, petroleiiiu, refinery, AtiuiifieSeabnanl 
Fluor i;}ir, lump, f 0 b.Tonuno, New Mexico. 

Fluor spar, sliinibird, doinestir washed gravel 
Keiituckv and Illinois mines .. . 

Tbiioriite, 52 Tit > 2 , pe8 di. ore . 

.Mangane.^o (Ire, 50Vr Mn, eif Atlantic ueuport 

.\T;ingitn(*NC ore, ehemieiil (MiiD,). 

Molybdi-riite, 85% MoS-, per Ib of MoS„N. Y 

Monaxite, per unit of 'J'liO,. 

I’vrit.i''., Spuiisli, fiiii'S ,c i i , Alhiritic MTiport . 

PyiitiM, Spamsli, furnace size, e.i f , .\tlaiitie 

seaport . 

Pyrites, Spani.sh, run of mines, ei .f, .Atlanta' 

.seaport . 

Pyrites, dome,slie, lines.. . 

Kutile, 95' ^ 'l'i( iv pur Ib. ore. 

Tuii'.'Hten, Sclieeiite, 60^i O* and over, per unit 
ofwo,.. ........... ... 

Tuiigsten, Wolfiaiiiite, 60% ^O- and over, per 

iiiiitof \V(»„ \. Y.C. 

I’rutiiiim Ore tCaniofife) peril* « f I a On 
Craniuni oxide, 9(1*7 peril*, uoiifainetl I |(»h. 

Vamiiliiiiii peiitoxiile, 99'*,’. 

VutiHiliiiin (>i-e, per lb. of Vs (ki euritaiiied. 

Zircon, washed, iron free. 

•Nominal 


$ 10.00 — $11 00 


unit 

.70 

.75 

unit 

.75 — 

.85 

net ion 


16.00 

net tun 

16.50 — 

17.00 

net tun 

24.00 


net ton 

17.50 — 


net tun 

80.00 — 

100.00 

lb. 

.011— 

85.02 

unit 

60 — 

.70 

gross ton 

80.00 - 

100.00 

Ib. 

.70 — 

.75 

unit 

42.00 


unit 

.12 — 


unit 

.161— 


unit 

.12 - 

.14 

unit 

.12 — 

.14 

Ib. 

.15 — 


unit 

6.00 — 


unit 

4.50 — 

5.00 

Ib. 

2.75 

3.00 

Ib. 

2.75 — 

3.00 

lb. 

12.00 — 

14.00 

lb. 

1.25 — 


lb. 

.05 - 



Non-Ferrous Metals 

New York Markets 


Copper, electrolytic. . 

Aliiniinuiii, 98 to 99 per cent.. . 

Aritiinony, wholesale lots, ( 'hine.se and .l:i|i:ine.sr . 

Nicke*, onlinary < I nK«»t). 

Niekel, electrolytic. . 

Tin, 5 ton lots . . 

Lead, New York, a|>ot. . 

bead, K. St. bouis, spot. 

Ziiio, apot, New A'ork. 

Zinc, spot, F. St. bouis. 


Cents per I.b 

18.50 
34.80 

7.00 

43.00 

45.00 

44.50 
0.50 
8.00 
8 50 

7.70(n^8 05 


OTKKIl MF.'I’AbS 


Silver t ('ommereial). 

Cadmiiiiii . 

Bismuth (500 Ih. lots). 

Cobalt. 

MagiU'siiini (f.o.b. Niagara Falls). 

Platiniiiii. 

Iridium. 

Palladium . 

Mercury. 


os. $0.9ii 


.... lb. 

1.40(0)1.50 

.lb. 

2.55 

.Ib. 

6.00 

. ..lb. 

1.75 

... .ox. 

110 on 


3S0.00(o 400 00 

. . .01. 

100.00 

..75 lb. 

72 00 


FINISHKl> MKTAb PBODl'CTS 


Chopper sheets, hut rolled. 

('upper bottoiiiB. 

(kipper rtxls. 

High brass w’ire and sheets. 

High hrass^ods. 

bow brass wire and sheets. 

bow brass roils . 

Braxed brass tubing. 

Braxed brunxp tubing . 

Seamless copiwr tubing. 

Seamless high brass tubing. 


WarehouHC Price 
Cents |M*r I.b. 


33 50 
38 00 

38 . 00 (^ 1^40 00 

30.25 
27 00 
28.50 
29.00 

38.25 
41.75 
34.00 
33 00 


OLD METALS —The following are the dealers' purehasing prices in rents fier 
pounil: 


Copiier, heavy and crucible. 

Copper, heavy and wire_ 

Copner, light iiiul liuttonis... 

bead, lieu\y.. . . 

I.eail, ten. 

Biiiss, heavy. 

Brass, light. .... 

No. I ytdiow' brass turniiigs., 
Zinc. 


— — New Yf»rk 

()ne 

< 'iirri'iit A’ear .Vgn Cleveinml C'hieag 

15.00 

17.00 

14 00 

15 00 

14 00 

16 00 

13.50 

14 50 

12.50 

14 00 

12.00 

13 00 

7.00 

4 75 

7.00 

7.00 

5.00 

3.75 

4.00 

6.00 

9 50 

10.50 

10.00 

14.50 

7.00 

7.50 

7.00 

8.00 

8.50 

10.00 

7.50 

8 00 

5.00 

5.00 

4.50 

5.50 


Structural Material 


The fiillfiwiiig bii<«o priee.s per 100 lb. are fur strurtiiral shapes 3 in. by i in, and 
larger, anil iihiti*s i in. anil heax'ier, from jobbers* wnrehousesin the eilies named: 



-— — 

ew A’ork 


. - Clevf 

•land—* 

^-Chii 

i-agr>-^ 


Current 

One 

Month 

One 

A'enr 

Current 

One 

Yesr 

Current 

1 )ne 
Year 

•St met ur111 slinpes... 

$4.58 

Ago 

$4.47 

Ago 

$3 47 

$5.00 

Ago 

$3.37 

$4.08 

Ago 
$3 47 

Soft steel bars . .. 

4.73 

4.62 

3.37 

4.50 

3.27 

3.98 

3 57 

Soft steel bur shapes 

4.73 

4.62 

3.37 


3.27 

3.98 

3.37 

Soft steel hiiiuls .. . 

6.43 

6.12 

4.07 

6.25 

V.57 

4!28 


Plat H. 1 to 1 in. thick 

4.78 

4.67 

3.67 

4.50 

3 67 
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Construction and 
Operation 

Connecticut 

AXSONIA Tho Ain^r. llrasH TiS 

lalirrty St., will Hotm awanl lln* contraft 
for llu* conalruction of a l“Stf»ry. iMHxloo 
ft. adililion to its factory KsiimatiMl ci*sl. 
:it7u0.000. Noted Sept. 22. 

NKW ItltlTAl.N—The Vulcan Iron WUs., 
(i:t .l(»lin SI.. lia.M awiirdcd tin* contract for 
the conatructlon of a l-.mory, Jtuxion-f!. 
foundry, to .lidin Knnj? <’o.. .‘>u tirccii St 
I0.*4timsitcd C(»Ht, Ix'lwcrM $!.'»,(Mid and $.‘in,nn(i 

•NKW IIAVKN—'Pile t'onru’clicul .\ilam- 
ant IMa.Mler I'o.. Iliver Si., plans t.i Inrihl a 
•J-.slory plaster jilaiit. Ksiunati'd coat. 

$ir>u.ooo. 

District of Columbia 

\VASHIN(jT<).\ Tin- ihircaii of Vanls & 
I»ooks. Navy I>ci»i.. wdl receiM- bids until 
Del. 1 fi for the construction of ;i .'l-story. 
»inx2un-ri. olllce ainl lalior:it<»ry. 2-story. 
S2.V2UU ft. tnachirie and testing vliop. 1- 
story. fidxlun-ft. foiunlry. idr. at me 
lOvpei ' 'll id It ell r.alM at 

r.c lie vile 

Florida 

WKST l*AI.M I’.K'Ai’ll (I’alin Iteacli P. 
().) -Tlie Stall* ltd. >if lli’altli. .lacksiiiivllle. 
will receive bids until Oct. 22 for the roii- 
striiclifin of a liraneli laboratory biiililiiiK 
here. 

Illinois 

<*HI<\A(J()—The Kroe.scln*!! Ilros. IceAIa- 
chine ('o.. 4fiU Wi'Sl Mrie St., plans to litiild 
a new plant, incliidint; a niaebiiie shop, etc., 
on the south side of Idversey Ave.. west 
of the St. I*aiil Il.H. traeks. 

Indiana 

INniANAI’Ol.ia — Tlio l.iiik liell Co.. 
South Addison St. and the Ki^ Koiir K.U., 
lias awarded the contraet for the constnic- 
llon of a 1-story factory on IVlinont .Ave. 
to W. I’. .liinKclanse. K2.'i Mass. Ave. 

Iowa 

KOUT DODfSR—The I til. Kduo. will re¬ 
ceive bids until Oct. 27 for the construcUon 
of a S-story, 19tix2fi0.ft. IiIkIi urhool. A 
chemical laboratory will be installed in 
same. lOstirnated orist, $fi:ili.00ii. r. 10. 
Gustafson, secy. W. JJ, Jltner. Ifd. lOduc. 
ItIdK-. St. ramis. Mo., archt. 

Maryland 

nAI/rJMORH- .TnnieH .1. I.HC.V Co., I’hll- 
pot and WellH Sts., bas awanled the coii- 
trncl for the const met Ion of n foundry 
addition, to Tt. If. Maarm, :iuR West Madison 
SI. Kstlmated cost. $14.iMiti. 

IfALTTMOKIO — The Natl, r.ilumiiioiia 
lOnamel & l*alnt ('orp.. Kcys«*r UldK.. has 
awiirtled the contract for the construction 
of a paint and enamel plant, to the ITIee 
Oonstr. t!o., Maryland Trust IlldK. Kstl- 
mnted cost. |2.'1.00u. 

CUMIJEULANT)—^"Phe Amer. ('ellulose « 
c'hernical Mf»r. Go. plans to build an addi¬ 
tion to its fdant. 

Massachusetts 

WOIIGKSTKU—The AVorci stc r Kilry. Go. 
Inc., 180 Prescott St., will luilld a l-slory, 
80xir>0-ft. adflltion to its foundry on 1*res- 
eolt St. Kstimated cost. $:io.oo(i. Work 
will be done by day labor. 

Minnesota 

FUIDLKV—The Walsh Greo»<itInK tVi.. St. 
Louis, Mo., plans to build a crensotin^ plant 
here. Kstlmated cost. |2on.ooo. 

Missouri 

nr.AYTON—The city rcjccicrt nil bids 
for the construction of sewers in iii‘Wer 
districts 1, 2 and 3. A septic tank will be 
Installed In each. Work will he readvertlscd. 


Nebraska 

I ».\NNKIIKO(i—The Ikl. Ktiuc. is haviiiK 
p^aiis prepared for the coiiHtriiction of a 2- 
stor.v, rotvlHi ft. .school. .\ HeptIc lank will 
be installed in same, ('ost, between 
iMHi anil $ 120 .Ibid. W. Maiu*, Sheridi'n Hldp;. 
Kansas (Mty, Mo., archt. 

M IN.\'P.\ Kl*3- 'Phe Great Western Suk-»i’ 
Go.. Suuar llldn., Penver, will build 

a suKar factory m have a capacity of I.2u«i 
Ions of beets per day. Kstiinated cost. 
iJ.Ibbl.lUMl. Wftrk will be dt>lle b.v il.iy 
labor Noted Auk: IK. 

New York 

IIKiMiKVLN - 'Pile (iraiid GorniKaled 
Taper Go, ."id Grosby SI., wdl .moon award 
the contract for alti-riiiK a factory on :i2nd 
SI. Kstimaled eo.sl. f.'iU.iMiu. T. TMIIon & 
Son, la.'l Tark .\\e. New York Glt,v, ari-lii. 
.mil ellKi. 

KOUT .\I.\G,AUA Tile ('mist riiel ioii 
Pepl.. War liejU.. Wash.. I». I'hiiis to 
eoiistrucl a HU ml ion plani here l•]stimated 
cost. $ 2 :i.diui. 

North Carolina 

I i.XS'Pt ».\ IA -The city lias awarded tin- 
contraet for the constriielioii of a sewaKe 
dispo.Mal plant, to 11. W. Harris. |iiirham. 
K'slimated cost. Ilid.UUii. 

North Dakota 

.MAIt.MAUTII • Til.' Ilil. Kline. Iuih 
awarded the contra cl for the const met ton 
of a 2-slory. Ilixftl-ft liiKli school, to the 
GoIeWell-LniiK: Go., .’{.'ll Tlymoutli Tildw. 
Ariiiiieapolis, Minn. A chemical laboralor.v 
will he Installed In same. Kstiniatid co.*it. 
about $l2.^i,diHl. Noted Sept. I."). 

Ohio 

GLKVKL.Wn 11KHII ITS TMevelaud T 
t).) The ltd. Kdilc.. Lee ltd., will receive 
bills until t)ct. 20 for furnishing school 
biiilillnK ci|Uiptneiii. iiicludiiiK chemical lalt- 
orntory e(|ulpiiienl, etc. Kstimated cos!. 

1*\ Warner. IIiii|iodroine .Annex 
KIiIk.. Glevelaiid, archt. 

GOLTMUGS - - Till* .\iner. UolliiiM: Mill 
Go.. 'Poledo & Ohio Geiitrnl It.K.. Tar.sniis 
.\vc.. Goliimbiis. O.. has awarded tin* con¬ 
tract for thi* construction of :iii adilitlon to 
its present plant, to PwlKhl I* llobinson, 
I2.'i KasI 4r»lh St.. New York Gity. K.mII- 
inated cost, $:idu.uoo. 

Pennsylvania 

THILADKLTIIIA--Hill & ('ollins. Itlcli- 
monil anil Tloija Sts., lias awanled I lie con¬ 
tract for the construetbm of a 3-slory. 2H 
xTiK-ft. filter and pulp mill, on Maiiayunk 
SI., to W. Steele & Soils Go.. Kith and Arch 
Sts. 

UNIONTOWN The riiiontowii Hospital 
will n*i*elve bids until .\f»v I for the rou¬ 
st ruction of a Il-slory. fidxl7d-fl. Iii>-Tiital 
A I’beiiiical labor.'ilory will in* installed in 
same. H. W .Mtman. archl. 

Tennessee 

MKMIMHS—The Dixie llublier *'o lias 
awardeil the contract for tin* constnn*lion 
of a 1-atory. 7ri\29d-fl. luitlilinK li» Hie 
HyflraiilU* Sleelcraft Go.. Hydraulic .\\c.. 
Glevcland, O. 

Texas 

T).\LL.\S -The Trinity Tai»er Mil'.s, HH 
Marvin Hld>r.. ami <1. A. Heeinan. Goman- 
«*he, plans to construct tlin-«* uiills In Texas 
and will bi* in tin* market for eipiipiiunt. 

Wisconsin 

KONH HG LAG - .1. IS. Felliath. ixn 
North Main St., will liulld a 1- and 2-Gory. 
7dxl2d-ft. concrete ld<iek iiiaiiiif ict ilt'InK 
plant c»n Hruok .\vo. Work will be rione b.v 
day l:ib<»r. 

HOltrc'ON -The Van Drum Mfjj. Go. will 
hiiild a 1-story. 8Ux2«H»"ft. foundry ailditloii 
and a 4dx8d-fi. dry kiln. W<irk will b* 
done by dn.v labor 

MILWAGKKK—Hacker Kt TTaller. ardits . 
21fi West Water St., will Hoori award tin* 


contract for llu* coii.stniclion of a 1-story. 
90xlfi»-ft. factory i»n Slate St. for llu* 
iiiHiiiifactiin.* of cement blocks, for the 
Sliopc Hrick t’o. 21li Wc.st W.'iter SI 

MILWAGKKK~Thi* Moilcrii Stci I Gast- 
ini; Go. 14(bi .‘blnl St., pi.ms In build ii l- 
Mtory. SUxTimi-fl. or a 7'>\:{.'>ii-fi fouudi.v 
oii :t:ird St. 

Quebec 

MONTUKAL The KbVeniors of McGill 
Giiivi-rslly will have plans prepan*d fi*r tlu* 
const met Ion of a bioloulcal labor.itor>. a 
modern pathological institute ami a iisyclui 
palbic hospital. Kstlmated cost. $1, 2 .‘»b.«bbi. 


epminsT Meetinsrs 
and Events 

\.vm:icii*an' .Associatio.v rnn tiik .Xpv.vni'k- 
aiK.NT III-* Sl’IK.M'K will hold its 1920 meeting 
Dec. 27, in2li. to 1, 1921. ;it ('Ilienko, III. 

•XMKUli’AN l*KMA.Mir SOCIKTY Will liold ll.S 
.'innual meelliiK: the week of Feb. 21, 1921, 
;il Goliiinbiis, Ohio, wllli hcadf|U!»rt«'rs at 
the Heschler llidel. 

AMKKK’A.N KNUIN'KKICI.M! I'orNCII. of till* 
Federateil Amerlc.'iii KnifllieerlllK Societies 
will bold a 1110011111 ; Nov. IS :md 19, 1920. 
In \Va.sliln»rion. H. i'. Hcaibiuarteis will 
In* at till' Ni‘W» Willard Hotel. 

.Xmkuk'AN .Mi.m.nu Go.mjuks.m will bold ll.*i 
pi \t i'onvi‘iillon In Denver Nov. ITi to 19. 

.XMKiticA.s Giiysicai, Soi’iKTY w 111 hold a 
ineetlMK Nov. 27 at the Gasi* School of Ap- 
plieil Silence, cMevebirid. and the annual 
meetiiiK. heKliililiiK Dec. 2S. at Ghicauo, the 
latter lieliiK the occasion of the siuicliil 
ipiadrcnnial nu'ctlriK of the .Xincrleaii Asso¬ 
ciation for the .Xdvaiicciiicrit of Sclf*iu i* and 
till* .Xnillated Societies. 

.X.M 10 UirAN SoiMKTY oK MKIMIANICAI. KnuI ■ 
.NKKirs’ 1920 annual meelliiK will he hehl 
in tin* KiiKlneerlnK Socb*tics' IhtlldInK from 
Dei*. 7 to 10 Inclusive. 

GANAPIA.V INSTITI'TK ok .XTlNI.Ml A.NP 

Mktai.i.i muy will hold ll.s «i*cond annual 
XVesli*rn meelliiK In XX^nnlpcK, Man., on 
Oct. 2.'i, 2(5 and 27. Hcaihiuarlcrs will be 
at the Holi-I Fort Garry. 

Knuixkkrini: ('iiI'ncii- will hold Its next 
nieetliiK io GhIcaKo, Thur.sday, Oct. 21. 

Sni'IKTY OK iMirSTIIIAb KNUISKKUH wIII 
hold Its fall natloiial convention at (‘ar- 
neKle Music Hall. Tltt.shurKh. Ga.. .Nov. 10. 
11 and 12. 


Industrial Notes 

Tiik i\ & G. GoorRR Co., of Mt. Vernon, 
(),, at the rcRulnr June dlreclora’ nicclInK, 
t*lcctcd 13. H. Wllliaina president of the com¬ 
pany to sni*ci*Ml 1>. H. Kirk, di*ce.*ised : F. II. 
Thomas whs i*U»cli*(l vlcc-prcsldeiil to suc¬ 
ceed Mr. Wllliums and N. L. Diiney was 
elected Irciisurcr to succei*d Mr. Tlionias. 
The ('hapnian KtiKlneerlnK Go., the Ghap- 
inati-Stcln Furnace Go., anil the Marlon Die, 
Tool & Ma<*hiiie I’o.. with its well-equippr«l 
plant at Mar'on, O., uro subsidlurlcs of the 
Gooper company. Tlvo complete service of 
the comhitied companies Ihereforo now In¬ 
cludes not only the ('ooper Kas enKines and 
('ooper (*orIlss cnKincs, It covers also (Miup- 
maii Kas producers and Ghapnian-Slein 
furnaces. This eompleto coinbustlon engl- 
neerinK service enters praeileally every line 
of lnilu.stry which utilizes rms for power or 
for industrial heat. 

Tiik Oxvvki.h Ai-ktyi.k.vk Go.. New X'ork 
Glly, has •^•.vtahH.s}|l*d Gaclllc ("orKsI .sales 
ami ill.sti'ibiitiiu; hcmlQuartcrs at S;m Fraii- 
ci.si i». with omccM at 1077 Mbsslon St. 
company al.sn antioiiiK'cs that the ext»or1 
dep:irtmcnt, which was formerly located at 
tbc cnmpan.v’s ractfir.v In Ncw’ark. N, .1., 
has been rifmovcd to the (*arbldc :ind G;ir- 
hon HIiIk', 3» East 42d St . Ni vv York. Tlo* 
ili'partmi'nl has been rcorKaiilzed ami is 
now’ iimler the dlri*i*tlon of It. G. .Noble, who 
will co-operatc witli the Keneral .sab-s d»*- 
parlmcnl of the company. 

D. .VI. Lipiiki. 1. .‘inmuincc*. tin* l•‘m«l\;lI of 
Ills ofTlecs to 2 lt^*^■lol St., N«*w G !y 

Dp'KS-Davip K- <*o., of New Xoik, and 
Dicks, Davip & Hki.i.ku. of (’hii.iuo, maiui- 
factiirci's of d>e.M and InteriiU'diate-., bav'i* 
i-onsiilidateil into om* lli'iii imd< i tin* iiaiiie 
of tie* foiiiicr. 

I »it. Koiikkt G. Fi.si’iirt,i.s. l■oM.*'ultlnK 
I'hend.st, of Glil|:ob‘l|ihl:i, b;i*' leoiovi-d >ii* 
biislni'.ss ofllci* to the Fo.ster HldR.. 280 
M.'idi.son Av«*. (forniT lOlb St.l, .New York 
<'lt.v. He is spi'ciallzInM on iiiVi*.Ntii::il lun*- 
of markets and soiiri*es of siippl.v fur iheiii- 
Ii-al, pharmaeeiillcal ;ind bioI(ii;ie;il priiilm-l;-! 
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-.irul tin* iireparation of .sclentlflc and coin- 
incn>ia1 lltoralun* aloni? rlifnili-al, phar- 
iiiiifi-utlral and mr-illral linos. Dr. rMsoln-lls 
will r-ontiriua as a rnonibor of tin* farull.v 
of till* I'hiladolpliia Odh-i^o of I'liarmai-y 
and a.s dirri'tor of lln* ti'Olinlral dopart- 
Tiiont Ilf the; .Matn.s Advi-rli.'«lnK <'n., of 
riiiladi-lphia. He has also bn-n retained 
by tin- National U<-s«‘ari-h iViiiiMdl to a.ssl.Mt 
ill .siTvii itiK .siippfirt of tb<‘ ohomioal 

Iridiistrli-s in tin* ni;itlor of publishing an 
Aiiii*r|i-;in vnliiiiio of ^•l■ltic•al t.'ibh's of phys- 
ii a1 .and I'hi’iiilc.al I'onstant.s. 

Oi.iVKii Do., inanu- 

fac-luia-r of tho oliviT <'miliniiou.s Killor, 
•Iry \acunin ]innips, air rnmpri-.s.'iiii-s, riai- 
ti'ifiiK.al piiinpM, i-tc., lias appoliiti'd ,T. F. 
Mitciudi'ltohi'i is as ils sp<‘« i.al n-pis'Siaita- 
ti\f 111 KriMlaiid .and Kiirupi-, OfMi-os havi* 
1 m-i*ii i-st.abli.Mhi'd at No. 2 Dro.ad St. Phico. 
liiindoii. hj. D. 2, I'hiKlaiid. In ronnoi-tam 
with ili; oflUi-.s at .13 \Vo.st -12d St.. Niw 
Yitik, and .M.arUft isl., .^an p'raiirl.Hi-u, 

• '.al. this riiiiip.any iriaintaln.s I.abor.aloi'ifS 
1i»r in\«‘.s| i^Mtion of filtration probhan.s and 
.sinillar arranfp'nunt.s will bo iiiado at its 

l.ondon offha*. 

W'IIITIM; FoI'NPIIV Dn.. i»f 

llaiM-y, 111., .and tin* .Xmkhk’AN ^'m-\PKY 
I'liji M'.MKVT Do., of Ni-w' York. lainsolldatod 
to fniiii th<‘ WhilinR Dorporation, capital- 
ixed .at $.'1,1100,001). J. II. Whitint? biaairiics 
« hainiiaii of tin* board and V. 10. .Vlinirh 
liM'sidiait of till' coinp.aii.x. Tin* Whiting 
pl.ant .at ll.arvi'> will la-tahi th«' iii.aniifactiiro 
«if i-r.ani’.s, nipidas. hoists, mills, ron* ovons 
and all other Items of tin* e.st.ahllslwil AVIiit 
Ini: line, touether with .sand-blast l■^lliplnent 
mil dii.<^l aia-esters. Sand-euttlnp: inaehines 
.anil steel eastings will eoinprise the bulk 
of the work at the ni*w Anierie.an plant 
.at West '17th St,. DhieaKo. under the 

ilireetlon of K. ,\. Itieli, .Ir. Moldini; tna- 
ehities. .lolts, slabs, specialties and patttM'n- 
mountlni: materials will eontfmie to b»' 
nianufaetiireil .at thi* York. I*a., iil.ant of the 
Ainorle.an coinpan.v In ehaiXi* of K. S. Ihieh. 

T»ik Mipwk.st I'^N'iiiNK Do. has sent it.s 

• \hihit w'hieh was .at the Natioii.al Exposi¬ 
tion of Dhi'inie.al Indllstrle.s to the ofTlta* of 
Dh.arles !■*. .\mes & Do., Ijtd., JtO West St.. 
New York. 

r..\r.oit.\ToniKS roll DuK.MirAT. I.N- 
Pr.sTiti, S.aii I'Yancl.sco. announce.s the br- 
uinnini: of work on ;i new ehemle.al factory 
in O.akland, Dal., on Di'l. 1, for the produc¬ 
tion of oi-r.ard(* ehetnii'uls from criub* oil 
l.'irs .and shale oil. 

DiiAiti.K.s fMKZ. jireslilcnt of the TJnk-Helt 
4'o. .and funner director general of the 
KmerKciiey Meet Dorp., has written :i n*- 
port on till' steel strike. t'opies of the 
article can he sciaireil h.v applying? to llu' 
executive ofllces of the Dink-ltelt Do., {)Hl 
South MiehlKan .\ve., Dhli-aj^o, 111. 

Wii.KY & «'o. announces tin* remii\,al of Its 
laborator.v .and otilces to thi> northwest 
i-oi-ner of D.alvert A- Uc.ad Sts., n.altlmore, 
Maryl.anil. 

I .\PKPK.VPKNT t'llKMICAT. <\i., I.Sa'., of 

llartfoid, t'oiin., has rtsa‘ntl.\ been ort;an- 
izt*d and Ineorpor.ated with a capit.al stock 
of $2."»,l)00, to cii^afre In maniifaidurliiK 
1‘heinicals. eti*. further Information t'.an 
be .sta-iircd from .M. A. Kierberj?, 16 West- 
land St., llartfonl, Donn. 

Till’ I'KTimi.Ki .M KKi’'rii*viN’o Do. or Dai.i- 
I'oK.Mx anrioiiiaa'S tin* enp-aKeiiieiit of the 
‘'•el \ i<a-.s nf Sandi'i'son Ai Port**r, consult Int: 

• ■n»:inecrs, to supei-vl.«ie ri‘se;irch work and 
the di xeloiimeiit of ap|).aratiis and eipiip- 
inent for the deliydratinR of jietroleum 

• 'miilsiiiiis h.x the electric proi'ess. Tin* basic 
<'otIieII paterit.s controlled by the comp.'iny 
ha XI* rl•cently hei-ii adjudic:ited by the 
I'nited States Supreme Doiirt. , It is noxv 
pi'opo.scd to further develop tlie apparatus 
x\ )/.h the \ iew of incrc:isinK tie* eapacit.v 
and eflh lency. 

Dxxioiit I*. Umiis.soN Do.. 1,\'(\ (with 
xxhiih We.st(imhou.se. <*hureli, Kerr & Do., 
III! . has recentl.\ con.solidated). engineer 
and I oiistnictor. of .N'exv York, has e.stnb- 
li.shed a iiexv braiieh otllee In S'ouimstown, 
<».. in the Home Saviiips & Doan lildt;.. In 

• haiKe of 1'. I. Drippi'ii. The company 
recent lx mox ed it.s (Meveland ofllce from 
th.* Li-adei-\'ews llldK. to the Ditlzeii.s' 
Hhli:.. anil 11. J*. (Maxison. who w.as for 
.-exeral .xe:irs ;i member of the Dhicaj;o 
staff, has been transferred to (Moveland 
to take x'hai'Ke of this otllee. The company 
now malritaiii.s brain h odh'es in I*ittsbiirk:)‘i. 
^ oiinfrstown, Dlcveland, Dhleai^o, Dallas ijiid 
1.0S .XnRele.s, and Sao raulo. Hrazil. 

STANPAMin/.ATlON DOMMrrTKR OP TllK 
Xatio.sal Askociation or Di-rch asinu 
Aubnts consldi’i’ed four problems at Its 
mcotliiK at DhicatJO Oet. J». They wen*: 
Standardization of catalogs: staridiirdlza- 
tlon of invoices ; prlcliiK' on a decimal bas!s : 
jjtundnrdlzInKT shuftlnK uses. 


Manufacturers’ 

Catalogs 

Di-iuLKY Ft-rnacb Specialties Co., New 
York, is dl.stributing a now booklet on *‘Hy- 
teiiipite ill the Has J*lnnt.” This IC-paRO 
booklet f;ontaln.s Illustrations showing how 
Ifyti'iiipite serves, and how the life of brick 
work is increased by proper bonding of re¬ 
fractories, also llyt<*mplte in Hie km.s plant, 
la.xliig llrcbiick and tile,. In g.s.s gi-nerators. 
Hue liniriRs and valves, for patches and re¬ 
pair work, the spraying of Hytempite for 
filling erai ks. co:iting wall.^i and otlwr brlck- 
x\ork, .SI.-ding coki* oven Jamb Joints, ga^ 
prodiieer linings and for Industrial gas 
II n d furnacc.H. 

Tiik Mkkicit.l Do.. San FraneLseo, Dal., 
has i.ssiicil a booklet on the Nordstrom Lu- 
hric.'ited I’liig Valve. 

Mai hick a. K.vioifT, K'lst Akron, O., has 
issui'ii a fohlcr x^’hlch, although It Is not 
a full catalog or a complete list of what he 
maiiiifact iii'f's, i.s a guide to tho_ p<».ssibill- 
ties (if de.sign of n<*ld-proof c-hemical atono- 
XXare appar;itu.M, which can be made In any 
shape or deslgrt'mechanically possible. In 
thi.s foldei arftV various explanatory and 
Instructlv»* articles on the .subject of clieml- 
c.'il stonc'ware, its uses and limitations. 

rKiiM.vi: IN’STKI’MKNT Do., 71 Itroadwa.v, 
New York, has Just issued Dull. No. Ill 
deseriliiiig Style U Uc*hllng COy cquipment. 
This is ;l new' d«‘sigri built in single .-irid 
multiple forms, the latter serving any nuin- 
hi-r of stciini hollers siinult.'ineou.sly up to 
;i total of six. The purpose of this equip¬ 
ment is to save' fiic‘l by burning It wltb the 
proper air supply. Among the notable feat- 
iircs of the new machine are spcisly ;i<*- 
llon, resulting from a new form of a.splra- 
tor. abseiiei* of chc'mleal solutions, gre^ater 
slinplieity and the unique plan of provid¬ 
ing an auxiliary boiler front DOa indicator, 
wMcii guides Ibo Urcmnn. while the C?Ob 
recorder, installed In the chief engine<*r’H 
or MUperinli'iidcnt's ofTlce, makes a contin¬ 
uous (not intermittent) record, showing all 
eh.'inges In boiler adjustments that are eon- 
diK'ive to eltlier waste or economy. 

The Wester .V UKiNiixwED Do.ncuktk 
1 ’11‘E Do., r^o.s Angeles, C!h 1., calls attention 
to :i e:it;ilog on Ueinforeed ('onorete DIpe. 
In this book I.S pointed out the unique adapt¬ 
ability of rclnforeed concrete pipe for .sew- 
I'rs, storm draln.s, culverts, pre-ssure lines 
and Irrigation .systems. Many Interesting 
illustrations are given togellier w’itb de- 
.seriptions arul letters from ii.sers. 

I'YRoi.Kc'riue Instrument Do., Trenton, 
.\. .1.. Iia.s l.ssiied Hull. 14. which contains 
an .‘irtU-le on hydrogen ion thdermlnallons, 
together with dx*.serlptive appiiraUis and 
notes on teehriieal applleatioris of tlie 
metliods. 

.Vl.HKRliKK tYlKMlCAI. MA<’IIINKRT Do., 
(iraiid <'entral r;ilji<*e. Now Yxirk DIty, h:i.s 
Just publlslieil .sev«*ral booklets. One folder 
de.scrlbes .Xgllator Drlve.s for stirring, mix¬ 
ing. :igit.'iting, dis.solvtiig and digesting, 
while Hull. 26, also on Albi*rgyr Agitator 
Drivi's. di\serl1)i‘s Hie six si*/.es oi bevel g»‘ar 
drives iiinl six sizes of worm i;ear drives, to- 
gi'Hier xxlth several designs of stirrers, 
wliieli are illustrated. Itidl. 'JS. on D]iemie;il 
Apparatus, lllii.str:ites amt de.sertbe.s auto¬ 
claves. iiitraliM's, lieat Intei'eli.’ingi'rs, sul- 
plionators, mixing kettk's and (Tgestors. 

OiiiSi'OM-lti’ssKi.i. «'«>.. Nexv York, lias 
l.ssued Ihill. 26U, on the Kidlly Water 
lleat«‘r. Maii.x interesting lypi*s of this 
imiltieoil heater are illustrated iind de- 
.scrlbcil. 

The S.M1TII Das Knui.vekrino Do., Dny- 
tnii, <>.. is distributing Hull. 16. on Hie 
Smitli Type “D” Das I'rodiK-er. which pro- 
din*es told ele;in produci*r gas for power 
.'ii'.vl iiidiistiial lie.-itirig. Typfc.'il gas analyses 
an* gixen, togx'Hn r xivith the design of the 
prodiicei*. Hn* pnwi'.ss of gas , prodiiellon, 
the r;itln/, tin* prax-tiral ii.ses for Smith 
eold «*li*!iii prodiieer ga.s anil Hie Smith 
reeorilliig gas I’aloi lineter. 

The XX'KSTiNoiiouBK Electric & Manit- 
KxcTi’UJ.vu Do., East rittsburgh. Pa., has 
Issued k'allet .1461, which describes ami 
illustrati‘s its aiilomntle eiirrent regulator 
for eleetrlc arc furnnci’s with movable 
electrodes. Selieiiiutic wiring diagrams and 
pliotographs of detailed parts of this appa¬ 
ratus an* produced. 

TifK KrKyAi,o Forge Co., niiffalo, N. Y., 
ha.s published an attractive catalog. No. 460. 
on Hiiflfalo Standard Healers. The eatalog 
has been prepared wdth the view of making 
it most useful to arehitects and engineers 
In figuring the lieater requirement for fan 
heating and X'enlllnting work. The tables 


have been elaborated so as to Include all 
tip* conditions usually met with in practice 
and to enable the user to read the values 
direct. To meet unusual eondltlons curves 
have been addeil which give values for 
xarioiis steam pressure.** and air velocities, 
.'ind these enablo any condition to be readily 
taken care of. 

The American Tool & Machine Co., 
Hostiin, Ma.s.s., has Issued u catalog on 
XVeston ci*ntrlfugals for augar-chcmlcala. 
Alany illust rat ions and descriptive matter 
an* given of the different types, together 
wdHi a section on sprayers, dischargers, 
riei foratcd linings and barkings. There is 
also a very Interesting writc-up on scien¬ 
tific siig.nr washing. The booklet has been 
iiulilislicd In Spanish us well as in English. 

The Eleittric Furnace Co., Alliance. O., 
is distributing Hull. 9-H, w'hlch illustrates 
ami dc.scribes Hally electric furnaces for 
iiii‘lllng non-ferrous metals, also for heat 
treating and annealing. 

The I,ink-Hklt Do.. Chicago, 111., Is now 
i-i*:idy Id dl.stributc its *3'2-page book. No. 346, 
cnlilled "Idnk-Helt Silent Chain Drive for 
Dt*in**iit Mill Equipment.” wlilcli should be 
of advantage to engineers, superintend- 
t*iits and other ofTlcluls of cement mills. 
This company has al.so published an crigl- 
m*i*i*liig d.*ita book on the T.Ink-Helt Holler 
Dliain. Tiii.s 78-page book. No. 267, shows 
photogp.aplis of roller chain drives operat¬ 
ing riiutur trucks, tractors, cotton gins, in¬ 
dustrial locomotives and oHiei* equipment. 
It is a handbook of value to powrt’ trnns- 
iiii.ssion engineers, and eontuliis tables from 
xx’iiit-li the proper size of <*haln and sprocket 
wlicel can be selected to result In the best 
drixirig ai'i'angomcnt. This eoinpany also 
<*;ills uttentlon to the revised edition of 
ealalog .1X0, whieh Is iiow' off the press 
.**ml available for di.‘?trlbiiHon. This 96-p.age 
blink eovers the Tdnk-ltelt line of standard¬ 
ized monorail elef*lrlc huist.«i, as well as 
ovi'iliead cleetrie traveling eranes In ra- 
p.*ieitlc.s of i to 3 tons Irielusive. Tt eom- 
pli'tely de.sei'ibes these maelilnos, giving 
t.-ibles of weights, eli*.*iraiic*i* ditnensions and 
speeds, togetliei* wlHi Illustrations, wh1i*h iii- 
eludc pliotographs of maelilries in operation. 

Achesov Draphitk Do.. Niagara Falls, 
N. Y., annoutiee.s a new publication on 
Hra.ss Melting. This booklet pr«‘si>rits In¬ 
formation In regard to the electrie melting 
of non-ferrous met.:il.s w’hleh Is bused upon 
statements by leading engineers of the 
industry and upon artlc*1es appearing in 
trade periodU*ai.s and the proeeedings of 
te<*hr)ieal soeielles. Short descriptions of 
\.*ii*ious designs of an* and resistance fiir- 
n.'iees iiavi* been I'ontrlbuted by the milkers 
and lire given In their own xivords. 

Haiiiikr-Dreenk Do., Aurora, 111., an¬ 
nounces a new cnt:ilog. No. 1, on H-G 
.standardized Material If.*im11ing !Vfaf*hlnes. 
wlileii eonsist of .self-feeding bucket lond- 
ers, portable bell coiive>ors, ainl pi*rmanent 
b«*It e*>nveyor.s for tin* handling of all kind.s 
of bulk material. Many interesting lllus- 
tr.'itions are givi'ii, logoHiiT wMHi de.scrlp- 
llvi* matter. 

X'lKi.K. Hlackwei.t. & HrcK. New York. 
Ii.*is piibli.sheil Hull, 11, on Acids. This 
bulk'tin Is an .'itternpt to set up in con¬ 
venient form <les(*riptioiis of Hie acids •wbl»*h 
constitut** a v**ry birg** proportion of those 
eninmoi'eially in;imif.*i(*tui*ed and exported. 
togi*Hiei with mention of a fi'W of the 
.prineipal uses of eaeli of Hu* aeitls in oril**r 
to a.ssi.st foreign purch.*i.sers in Hie develop¬ 
ment of business. 

('L'TI.ER-HAMMKR iXlANrEACTURINa 
.Milwaukee. \\Ms., bus issued five new book¬ 
lets on; The Value of Aei'urato Mensuro- 
ment.s of (4.*ises and Air: Electric ITeallng 
of \Vat**r; ('barging Equipment for Mlneifa 
Damp H.-itterles : Metal Molting Pots; Hat- 
l**i*y Dh.'irglng Equipment.^ 

.XrM STRONG (YiUlt & iNHULATlNa (Y>., 
Hittsburgh. I'a., has piibllslmd two boukl(‘ts. 
".Xrmstrting’s Dork Tile” glvt's llliislratlons 
ami deseriiitions of til*' suitable for banks, 
*iinees, librarU*s, nut.Heums, residences, stores, 
hotels, ete. The other booklet describes 
“Idnotile Floors," suitable for ofllces, 
ebiirchi'S, biinks, libraries, kitchens, pantries, 
theatres, .stores. mus<>ums, elevators, sun 
rooms, cte. Many lnt(*resting llliistratlonfl 
ni*<* given in color, showing actual floors 
of IdnotiUv Anyone interested In flooring 
miiterials will bo furnished copies upon 
rec|ii«*st. 

E. T. Di? Pont de Nemours ft Co., Wil¬ 
mington. Del., has published an attractive 
booklet on Dyestuff Intermediates. 

Norton Co.. Worcester. Mass., has pub¬ 
lished a booklet on Snagging, wddeh deals 
with Hi*' selection, care and use of snagging 
W'heels. 
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The Long Road to 
Scientific Control 

^I^HERE has been organized a Canadian Society of 
X Technical Agriculturists at Ottawa, and at the first 
convention, held in June, Professor W. P. Thompson, 
of the University of Saskatchewan, addressed the mem¬ 
bers on Scientific Research in Relation to Agricultural 
Problems. The address was printed in the October 1 
number of Science, 

The purpose of the association is to foster and develop 
the application of science to agricultural industry. The 
difficulties are many, despite the immense efforts that 
have been made, both here and abroad, to make of farm¬ 
ing a real profession. The public at large, as Professor 
Thompson points out, thinks chemistry, for instance, a 
highly complex and mysterious study, capable of per¬ 
forming all sorts of wonders, whereas nearly every one 
thinks he understands agricultural operations. Now 
agricultural problems are as complex as those of any 
other industry, and progress is possible only through 
the application of scientific facts and principles by those 
who have been properly trained. The scope of necessary 
research is no less than immense. It involves the physics, 
chemistry, biology and geology of the soil, physiology 
and pathology of both plants and animals, systematic 
biology, entomology, foreign plant introduction, genetics, 
bacteriology, mechanics, climatology, sociology and eco¬ 
nomics. It makes the operation of a blast furnace, for 
instance, look like a scientific toy; and nobody complains 
that the operation of a blast furnace is too easy. There 
is so much to do, or to put it a little differently and yet to 
mean the same thing, our present ignorance is so general 
and all-encompassing that a mere list of the sciences 
involved looks impractical. It certainly is enough to 
frighten anybody who owns a farm. 

Nevertheless, the benefits which already accrue a.s 
the result of research in agriculture are not surpassed 
by-those of any other industry, although the real study 
is hardly more than begun. The day may come within 
^e next generation when some other method of settling 
labor difficulties will take the place of the strike, and 
as soon*'as this happens industrial, large-scale farming 
with' its own warehouses, its villages, its transportation 
systems for labor, etc., will probably become profitable, 
because scientific control, properly applied, always pays. 
And scientific control in farming involves the co-ordina¬ 
tion of many trained ntlnds. 

In the meantime other industries less complex in their 
nature and requirements had better provide for scientific 
control—or else look for the road that leads into the tall 
timber. Who would now undertake to produce iron from 
oi^with an old furnace doctor to judge materials by 
**tlm lCK)k of thpm” and to dose the furnace with secret 
niMicines when trouble appears? Where will the auto¬ 


motive industry be unless more liquid fuel of the right 
kind is developed to operate the engines? But cracking 
petroleum is a simple problem compared with the 
long list of things yet to be done on the farm. The 
rubber industry has made a start. Some t inners, but 
far from all, have begun to see the light. A few iron 
founders are scientific, but more are not. Only a few 
years ago makers of brass were enlightened by Egyp¬ 
tian traditions, and they had little inspiration of later 
date. A large part of the ceramic industries is still 
operated under the rule of thumb. The enlightenment 
of science in industry is only beginning; just beginning. 

Metallic Oxides 
Soluble in Steel 

MILE a great deal of the space occupied by 
Messrs. Rawdon, Groeshkck and Jordan in this 
issue is devoted to a study of nitrides in arc-welded 
iron, one very suggestive remark about oxides is made 
which may be worthy of rather more emphasis. Fol¬ 
lowing Miij.kr and Comstock, the present authors have 
labeled “oxide** the small rounded spots occurring in the 
micrographs, which spots, by the way, are identical in 
appearance with those in vacuum-fused electrolytic iron 
of high purity, but oxidized on the surface before 
melting. Whether the spots are PeO—^a compound 
whose very existence is questioned—^higher oxides of 
iron or more complex mixtures of various metallic 
oxides and silicates is not known, nor can such prob¬ 
lems be solved without much more experimental infor¬ 
mation than is available at present. 

The notable fact developed by our present con¬ 
tributors, however, is this: That whenever arc-fused 
iron was heated to 1,000 deg. C. in a relatively high 
vacuum for several hours there resulted a great decrease 
in the number of small rounded inclusions originally 
present, together with a marked increase in size of the 
still remaining ones. Here is the first instance coming to 
attention of the migration* of non-metallic inclusions. 
As pointed out recently in these columns, no one ever 
has affirmed such movements, and many have testified 
they have looked for it without avail. Whitelky, at the 
fall meeting of the British Iron and Steel Institute, 
in vainly attempting to remove deep-seated oxide spots 
from ingot iron by annealing in hydrogen, says: “No 
indication of such migration |of oxide inclusions to the 
surface) wcurring to any appreciable extent was ob¬ 
served in a strip after it had been heated in vacuo for 
three hours at 1,050 deg. C.” Yet Rawdon and his 
collaborators present undoubted evidence of changes 
in the disposition of insoluble oxidized inclusions. Such 
movement, we take it, involves a certain solubility of 
the oxidized particle in the hot solid metal. The authors 
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do not agree to this inference, but their view expressed 
in correspondence, that ^'during the agglomeration of 
the originally small ferrite grains during the stay 
above the oxide inclusions in the various and adjoin¬ 
ing small ferrite grains were in some unexplained man¬ 
ner brought together to form a single and larger in¬ 
clusion,*’ appears to be only another way of saying that 
the grains w6re observed to be larger after heating. 
Mahin’s work also has a tendency to show that non- 
metallic inclusions are slightly soluble in solid ferrite. 

Oxygen has popularly been held to be of utmost 
danger to sound steel. Volumes have been written 
about refining operations in bessemer and open-hearth, 
and about blowholes and dead-melted steel, much of 
which involves the ultimate as.sumption of the presence 
of quantities of oxide in the metal. Yet Rosenhain 
says that it is extremely doubtful whether iron oxide 
is soluble in molten iron—notable constancy of results 
which various investigators have reported for the melt¬ 
ing point of pure iron is strong support of this idea. 
In this connection it may be noted that evidence of the 
insolubility of FeO in liquid iron is pretty good evi¬ 
dence of insolubility at lower temperatures because of 
the well-established rule that “.solubility decreases with 
lowering temperature.’* 

It is quite unfortunate that we have no precise 
quantitative method for determination of oxygen in 
steel, and our knowledge of the nature of non-metallic 
inclusions is but scanty, consequently it has been pos¬ 
sible to infer that iron oxide is in.soluble in solid metal 
only from the fact that oxidized inclusions are un¬ 
affected by ordinary heat treatments. Yet several 
recent researches, including the one printed in this 
number of Chemical & Metallurgical Engineering, 
have thrown doubt upon this popular supposition. 

Thus, Humphrey found that pure iron heated in air 
acquired a superficial layer of oxide but apparently was 
not otherwise affected. If the oxygen pressure was 
reduced to less than 10 cm. the surface was oxidized 
only in spots after annealing at 1,000 deg. C., yet the 
piece acquired great intercrystalline brittleness, a defect 
which could be cured by annealing in hydrogen, or by 
heating above Ar^ and quenching. To explain these 
facta he assumed two kinds of oxides—the ordinary 
scale, which is insoluble, and an embrittling sub-oxide, 
which collects at the grain boundaries—even though in¬ 
visible under the microscope—and which is soluble in 
gamma iron. Miller explains the brittleness of fusion 
welds and its cure by a reducing anneal, by the .same 
“invisible oxides.** Le Chatelier and Hogitch more 
recently maintain that the^ macrostructure revealed by 
SjEAD’S reagent is due to oxygen distribution rather 
than phosphorus, while McCanck goes further and 
ascribes the micro-ghost lines to oxygen, since this 
appearance can be desti-oyed by hydrogen at 1,000 to 
1,100 deg. C. (supposedly without difficulty), yet the 
phosphorus analysis shows no difference. Whitelky has 
also proved that micro-ghost lines persist in areas 
where uniform distribution of phosphorus has been 
attained, and therefore must be due to some other sub¬ 
stance which diffuses with extreme slowness at tem¬ 
peratures below 950 deg. C. 

These researches all appear to indicate that there is 
one extremely tenuous and extremely dangerous oxide 
commonly observed in steels, besides the well-known 
and relatively less harmful particles of scale, slag 
or mixed reaction products. The latter seem to be 


reduced to metal with extreme difficulty by a hydrogen 
anneal, while the former, either by reason of Ita ex¬ 
istence in solid solution or by reason of a different oom- 
position, reacts much more readily with occluded hydro¬ 
gen. Under certain circumstances the insoluble oxide 
apparently may pass into a soluble modification and 
again revert to insolubility. 

Even though one might disagree with MgCangb that 
much of the bad reputation of sulphur and phoapliorus 
is due to FeO hi the steel, and with GiOLim that the 
phenomenon of transverse fragility is largely enhanced 
by oxidized inclusions in the steel, it behooves all of 
US to turn our attention to the many unsolved problems 
collateral with this recently raised query regarding 
soluble metallic oxides in steel, their origin and pre¬ 
vention, their effect and cure. 

A Thermal 
Flow Sheet 

N CERTAIN industrial operations it is common to 
strike a weight balance and a heat balance at appro¬ 
priate intervals in order to check up on otherwise 
unsuspected losses. However, this program apparently 
is not as widely followed in chemical industry as is 
desirable. If every source of energy is taken into con¬ 
sideration, and the ways in which this energy is used 
or dissipated ineffectively are recorded regularly, means 
are often suggested for correcting losses that have not 
previously been noted. ^ 

One can take as an excellent example of the need^f 
thermal analysis the problems connected with the coking 
of a ton of bituminous coal with production of coke and 
byproducts. The figures reported recently on the coking 
of Illinois coal illustrate the importance of this problem. 
Two thousand pounds of this material averaging 12,500 
B.t.u. per pound gives 25,000,000 heat units to account 
for. Approximately 1,400 pounds of coke of a heating 
value of about 11,000 B.t.u. per pound accounts for 
approximately 62 per cent of the original heat available, 
or, to be exact, 15,400,000 B.t.u. The five and one-half 
“M** of surplus gas formed would account for approxi¬ 
mately 3,100,000 B.t.u. The eight gallons of tar averag¬ 
ing perhaps 140,000 B.t.u. per gallon represents 4i 
per cent of the original heat, or, roughly, 1,100,000 B.t.u. 
Slightly less than four gallons of light oil having about 
135,000 B.t.u. per gallon represents 2 per cent more of 
the original heat, or a little over 500,000 B.t.u. In these 
products and the ammonia we find about 85 per cent of 
the heat originally in the coal. The remainder has been 
consumed in the processes. To be exact, the test^re- 
ferred to showed that 1,430 B.t.u. was used for the cok¬ 
ing of each pound of coal as charged to the battery. The 
analysis of heat dissipated by radiation from the bat¬ 
tery, sensible heat in the gas, sensible heat in the coke 
as pushed from the oven, and heat carried off in the flue 
gases from the heating chambers of the ovens would 
be very enlightening to show what has become of this 
amount of heat, which represents more than 10 per cent 
of the total originally availablS. To a certain extent 
such analyses have been made, but by no means as many 
such studies of the industrial^proceases in general have 
been accomplished as would seem to be well worth while. 

Energy these days costs too much money to waste, 
even if purchased in the form of the cheapest bituminous 
coal. The chemist, being thoroughly familiar with the 
physical changes and thermal relations of various stages 
of the process, may well afiply himself to problems like 
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thifl. In ray industry, that is well standardized, the 
variations in process’are often most clearly pointed out 
by such stu^. In new industries means for improve¬ 
ment in efficiency are quickly discovered. In other 
words, no matter in what stage the industry may be, the 
thermal study will be well worth while. 

In such a study, however, great accuracy may not 
usually be possible. This, however, is no excuse for 
omitting attention to the subject. We need more data 
as to heat conductivity and heat capaci^ of materials 
of construction as well as for materials entering into 
the processes themselves. Without such data an ac¬ 
curate analysis of heat utilization and wastes can, of 
course, not generally be made. Conditions in this re¬ 
spect are, however, continually improving and increased 
attention to the application of thermal chemistry will 
accelerate our investigations of thermal data quite to 
the advantage of both the industry and the investiga¬ 
tions. 

Steel Production 
And Processes 

HE steel production statistics for 1919, just made 
public by the American Iron and Steel Institute, 
furnish some interesting information as to the vogue 
of the various producing processes. The amount of 
production as a whole has been fairly well known 
since the end of the year through the medium of trade 
estimates. The output of ingots was 33,694,795 tons, 
against the record output of 43,619,200 tons, in 1917, 
and against a capacity that may be estimated at about 
52,500,000 tons, which is 50 per cent above the esti¬ 
mated capacity in 1914, when the war began. Thus 
the output was only about 64 per cent of capacity, 
but at that it was 11 per cent in excess of the output 
in 1912 and 1913, the two best tonnage years before 
the war. 

The output of steel castings did not make as good 
a showing as the ingot output, being 976,437 ions in 
1919, against 1,441,407 tons in the record year of 1917 
and 1,020,744 ions in 1913. the best year before the 
war. 

The output of rolled material amounted to 24,042,- 
093 tons of rolled steel and 1,059,451 tons of rolled 
iron, making a total of 25,101,544 tons. The output 
of rolled iron was the smallest for many years, and 
was only half the output in 1905, 1906 and 1907, when 
the wrought iron industry experienced a redivivus. 
It was about the year 1892 that the production of 
wrought iron began to decline, there having been 
growth previously even though the new malerial, 
“soft*' steel or **mild” steel as it was then generally 
called, was making great inroads. 

The proportion of rolled .steel to .steel ingot pro¬ 
duction has undergone some interesting changes. The 
percentage has been as follows: 


I!M»H .77.'. IIMI . ... T.'i I 

niO'l.77.0 IJlir, . 

i‘n«».7ft. 0 . iMifi.... .. .7:'. s 

Iftll.7rt.n Iftl7.71.« 

1'jlJ.7«.n IftlK. 

Ifti:?.76.1 Iftlft.71.5 


A mere scrutiny of the table would suggest that 
American steel manufacturers have grown progres¬ 
sively more wasteful, producing more scrap and scale 
before arriving at the finished rolled material. For 
the earlier years in the table it is to be remarked, 
however, that previous to 1912 the semi-finished steel 


exported was^ not ascertained and thus some steel 
was lost in the statistics, though there was no pecu¬ 
niary loss to the works. The drop in the percentage 
during the war years was doubtless caused by the 
heavy cropping Jnvolved in the manufacture of shell 
steel, and this influence appeared in the l>roduction 
of steel for forged shells, since rolled forging blooms 
and billets are reported as rolled steel .output. As 
for the low percentage in 1919, that is doubtless to 
be attributed to labor inefficiency. A return to approx¬ 
imately a 76 per cent proportion is to be expected. 

The vogue of the duplex process has not increased 
as much as wa.s expected. The tonnage of ''duplex*' 
steel reported, as part of the basic open-hearth out¬ 
put of steel ingots and castings, and the percentage 
the tonnage comprised of the total basic open-hearth 
steel output, are shown below: 
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8.0 

1916. 

..3,436.467 

U.6 
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11.8 

IftlH. 

. . . ;i.870.017 

11.9 

1919.. . . 
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If, however, the steel works had had as much diffi¬ 
culty in the past few years in securing scrap as it was 
predicted years ago would be the case, there would 
have been much more employment of the duplex proc¬ 
ess than is shown, for 11 per cent is no high propor¬ 
tion for the duplex process. 

Electric steel makes an excellent showing for 1919, 
the production, in ingots and castings together, being 
.384,4.52 tons, this being the largest output on record 
outside the 511,364 tons produced in 1918, largely 
against certain .special war reciuirements. 

Two Hundred 

Academic Ambasaadors 

ERMANY is planning to continue her ante-bellum 
practice of exporting scientists stamped with the 
familiar mark "Made in Germany." Dr. CHAIU. 1 KS SOLF, 
after ninety days of Ambassadorship in .lapiiii, has estab¬ 
lished cordial relations and obtained an invitation from 
Marquis Okuma for two hundred Herr Doktors to 
.spend their time in Japan, each receiving $10,000 per 
annum. Two million a year is said to be cheap for the 
.service .lapan expects to receive. Half of the Ph.D.'s 
will be placed in the universities. The others will be 
engaged in industrial research and development work. 

(.•onditions in Germany are without doubt bad. 
Many eminent scientists and engineers there cannot 
obtain remunerative occupation and must emigrate 
either from their profession ^)r from their country. By 
going to .Japan under the able leadership of Dr. SofiF 
they can escape the first alternative and technically 
avoid the .second. They will be part of the German 
p]mbas.sy, so to speak, and will function with due regard 
to the rules of Berlin diplomacy. The doctrine of 
(lerman supremacy will be taught first, last and always. 
Science will be gcsprochen und gelesen while Kultur 
is taking root. Japan may get her two million dollars 
worth of science yearly but if she has to pay the price 
of subjection to a foreign leader in scientific thought in 
addition she will be the loser. However, all other 
nations will owe her a debt of gratitude for harboring 
this horde of academic ambassadors, for they certainly 
will build an undesirable propaganda system wherever 
they go. 
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Notes on French Industries 

From Our Paris Correspondent 

Pansi, France, SepteinJ)er 15, 1920, 

IIF indjjstrial situation in France will continue to 
be precarious as lon^ as the coal question is un¬ 
solved. 

Before 1914 France had to depend on import for 40 
per cent of the needed fuel; today its dependence is 
more accentuated due to the destruction during: the war 
of the greater part of the coal mines in the hKhting 
regions. France needs now annually at least 76,000,000 
tons, this being the tonnage used during 1913. As the 
country' is expected to produce only 24,500,000 tons, the 
remaining 51,600.000 tons—i.e., more than 73 per cent 
of the fuel needed—must be imported. With Germany 
supplying 19,000,000 tons. Great Britain, United States 
and Belgium about 15,000,000 tons and 5,000,000 tons 
from the Saar district, France will have only 63,500,000 
tons instead of the 76,000,000 tons needed. The deficit 
of 12.500,000 tons works great hardship especially on 
the chemical and metallurgical industries. It is hoped 
that the government will find a way to remedy this 
shortage of coal. 

Hydro-Electric Industry 

The chemists and metallurgists have great hopes that 
the development of the French hydro-electric power 
will alleviate the fuel shortage. It is estimated that 
one hydro-electric horsepower is equivalent to five tons 
of coal. The country is very rich in waterfalls, espe¬ 
cially in the regions of the Alps and Pyrenees. It is 
estimateil that there is available 10,000,000 hp., of 
which 5,000,000 might be used for the industries. Of 
this only 2,550,000 hp.—i.e., 1,800,000 kw.- will be in 
use when all the work now under construction is com¬ 
pleted. This figure could easily be doubled if the gov¬ 
ernment would do its share to facilitate development 
by according concessions and ha.stening the reclaiming 
work. 

It is safe to state that the present investment in the 
French hydro-electric industry amounts to over one 
billion francs. Further water-power developments re¬ 
quire vast capital, e.specially wHen it is considered that 
in.stead of the 500 to 800 fr. pre-war cost per horse¬ 
power developed, the post-war cost is from 1,000 to 
1,600 fr. Money is not scarce in the country, but the 
F'rench capitalists are timid and not enterprising. They 
prefer to stick to the old custom of keeping the greater 
part of their wealth in cash and investing the remainder 
in bonds and shares securing them a fixed revenue. It 
is also a fact that the farmers have grown rich during 
the war and still continue to grow' rich. The F'rench 
farmer working his small piece of land by the rudi¬ 
mentary methods of a hundred years ago earns enough 
and docs not care to become interested in the industry 
of the country and in the resulting progress in agri¬ 
culture. 

Alsatian Potash 

The annexation of Alsace resulted in France having 
now the petroleum it needs from the Pechelbrom oil 
field and the rich potash mines of the Mulhouse district. 
The potash lies at a depth of about 600 m. in two seams, 
one of an average thickness of 3.5 m. (about 11 ft.), 
the other of about 1 m. (about 3 ft.). It is estimated 
that there is a reserve of 300,000,000 tons of pure pot¬ 
ash. Unfortunately the working of the mines was not 


as active as it ought to have beei^ due to the difilcultieb 
resulting from the uncertain^, as to the definite allot¬ 
ments of the mines. The soIuAoa. lately arrived at is 
the buying of the mines by the French Government and 
the leasing to responsible persons or concerns. The 
government paid 150,000,000 fr., but this sum is simply 
to mark the entrance in possession; the real value of 
the mines is estimated to be between two and three 
billion francs. The leasers, it would seem, will have to 
abide—in a cei;tain degree at least—by the desiderata 
formulated by the workmen for the nationalization of 
the mines. It is to be hoped that the French adminis¬ 
tration will not lose much time in placing the mines in 
actual and extensive working order. 

Synthetic Ammonia 

Up-to-date agriculture would afford a great market 
for synthetic ammonia. Georges Claude is working now 
on its production by a process' differing from that of 
Haber in that he uses 1,000 atm. pressure instead of 
Haber’s 200. France requires yearly about 100,000 tons 
of ammonium sulphate. 

The French DYhOTiiPF Industry 

The (’ompagnie Nationale des Matieres Colorantes, 
founded with the moral support of the French Govern¬ 
ment, which has put at the disposal of the company the 
powder plant of Oi.ssel (near Rouen), for the first time 
since its foundation in 1917 has declared a 5 per cent 
dividend. The company, with which is consolidated the 
Societe des Colorants Francais, is now capitali'zed at 
71,000,000 fr. 

The nio.st important product manufactured by the 
company is synthetic indigo, the production being more 
than 200 tons per month, of which a great part is 
exported to the United States. 

Other products manufactured are direct cotton dyes 
and acid dyes for wool, and sulphur dyes. The company 
is working on a program for the manufacture of basic 
and anthraquinone dyes. It is expected that this pro¬ 
gram will be in working order by 1921. 

The total production of the French plants of various 
dyes is at pre.sent about 600 tons per month, say in 
round figures about 7,000 tons per year. The French 
consumption, including that of Alsace and Lorraine, is 
estimated to be 12,000 tons per year; this shows that 
much is still to be done in the dye industry to make the 
country independent of foreign dye products. 

The French manufacturers are directing their ac¬ 
tivities toward the production of .special dyes. 

Coal and Coke Production in the Saar District 
During the First Half of 1920 

The production of the Saar mines during the first 
half of 1920 is given in the following table: 

roal. Ookc. 

M etrlo Tons Metric Tons 


.iHiiuary . 727,46.5 18.224 

Feb^uul'^ . 743,063 18.292 

March . 839,874 20,141 

April . 734,66!i 19.099 

May . 709,766 18,571 

.Iiinr . 763,616 19,676 


At the end of June the entire personnel consisted of 
69,056 miners and 2,573 engineers and other employees. 
The net production of coal per man per day reached 
470 kg. (about 1,030 lb .).—Echo des Mines et de la 
MitaUurgie, Sept. 10, 1920. 

'See CHBlf. a Met. Eno., vol. 23. No. 9. Sept. 1, 1920. p. 395. 
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T he American Foundrymen's Association and In¬ 
stitute of Metals Division of the Mining and 
Metallurgical Engineers held their annual joint 
meeting in Columbus, Ohio, Oct. 4 to 8. As is their 
custom, an exhibit of foundry equipment was also held 
at the same place, occupying seven of the group of 
permanent buildings erected on the State Fair Grounds. 
As pointed out by the president in his annual address, 
it has rapidly become a problem how to handle this 
very desirable adjunct to the annual meeting. There 
is a constantly growing number of applications for 
space, and it does not seem possible to restrict the 
amount allotted to each exhibitor. It is the policy of 
the organization to hold the general meetings in differ¬ 
ent cities, so that every so often a meeting is held in 
each section of the country, yet there are few cities 
which have the necessary exhibition space for a show 
such as the Foundrymen now stage. Or, given the 
exhibition space, hotel accommodation for the large 
number of visitors may not be available, as indeed was 
the case at Columbus. Lucky were they who were 
accepted by a hotel—those who came from a distance 
and wished to stay for more than a day had to scurry 
around town for accommodation in a private residence. 

Simultaneous sessions of the two main organizations, 
with a meeting of the Electric Furnace Ass(x;iation and 
a continuous performance at the exhibit, made it rather 
hard for the man in attendance to be in as many places 
as he would like. On page 769 of this issue will be found 
the proceedings of the Electric Furnace Association. 
Hereafter will be given notes on several papers appear¬ 
ing before the Foundrymen and Institute—subsequent¬ 
ly also we hope to give a full account of a very inter¬ 
esting session on Malleable Iron. Little mention will 
be now made of some important papers read before a 
session devoted to metallography and general subjects, 
reserving them for presentation in future issues. 

In general, it may be said that the technical sessions 
were well up to their previous high standard, and in 
many respects excelled. Particularly noticeable was 
the large attendance of interested men at all the meet¬ 
ings. As a guarantee of continued improvement in the 
quality of its transactions, announcement was made at 
the banquet of the establishment of a fund of $21,000, 
presented to the Foundrymen’s Association by tive 
donors, the income of which is to be awarded to the 
authors of the best contributions on certain phases of 
the industry. 

Social events of the sort which have come to be ex¬ 
pected of the annual event—plant visitation, golf tour¬ 
nament, smoker and banquet—^were enjoyed by the 
members journeying to Columbus. Unfortunately, how¬ 
ever, it is a Presidential year, and the committee on 
arrangements Burned to have forgotten that all who 
must listen to the speeches might not be of their politi¬ 
cal faith I <. 


Meeting, American Foundrymen’s 
Association 

T he opening session of the American Foundrymen’s 
Association was to receive a number of ])aper8 on 
Gray Iron, but after reading his short paper giving a 
few experiments using 30 per cent ferrozirconium as a 
deoxidizer, the meeting became a class in elementary 
principles of cupola practice, with Dr. Moldenke as 
instructor, even continuing all afternoon. All his ideas 
radiated from a main thesis that there were three essen¬ 
tials in good foundry practice, neglect of any one l)eing 
fatal to the final result. First, one must start with good 
materials; second, melting practice must be correct; and 
third, proper gating of the molds must be provided. 
Defects not obviously due to slovenly workmanship 
could always be traced to one of these three steps. 

George K. Elliott, of the Lunkenheimer Co., pre.sented 
a brief note drawn from his experience in refining 
cupola-melted iron under a carbide slag in a basic elec¬ 
tric furnace. Sulphur may be reduced from 0.13 to 0.05 
in from forty minutes to one hour, depending upon the 
condition of the slag and the furnace atmosphere. Coat 
is largely for electricity. Current consumption in such 
a run would be from 200 to 350 kw.-hr., depending 
upon the time and superheat required, and the entire 
cost would range from ]c. to Jc. per lb. iron. In 
return for this, the castings, especially if small, machine 
easier with a large decrease in defectives; transverse 
test bars are 50 per cent stronger ftensile tests about 
the same); and carbon is under closer control. Mr. 
Pilliott suggests that a large share of these advantages 
is due to deoxidation rather than desulphurization. A 
sulphur content of 0.05 or even 0.07 is in practice now 
handled so as to be harmle.ss. In other words, one would 
be unable to fix positively any pronounced advantage in 
gray iron ca.stings with 0.03 per cent sulphur, due to 
this low content exclusively. On the other hand, since 
sulphur has such a tendency to segregate, 0.15 per cent 
sulphur will harm cast iron much more than three times 
as much as will 0.05 ■ more*like three times three. So 
well known is this that high-sulphur iron in good serv¬ 
ice is occasion for remark. Extremely low sulphur, 
0.02 per cent, on the other hand, would be chiefly valu¬ 
able in the assurance that one is far below any danger 
from this metalloid. A more natural use for foundry 
duplexing is the production of say 0.06 sulphur castings 
from 0.15 mixes, a practice which is easily and demon- 
.strably economical in these days of poor coke, costly 
freight and high sulphur scrap. Electric-refined iron is 
materially harder than cupola iron from which it is 
made, more especially when made into small ca.stings. 
This is largely due to the fact that the manganese other¬ 
wise used in making sulphide now exists as carbide, 
which is a hardener. “This question of hardness 
is intermingled with the closely related .«(ubjects 
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of the increased attraction of high-manganese irons 
for carbon, and of the protective influence of high 
manganese against oxidation in the cupola.’* 

Castings for Machine-Tool Builders 
Two intei^sting talks on making castings for machine- 
tool builders were given by L. M. Sherwin, of the Brown 
& Sharp Manufacturing Co., and A. N. Kelley, of the 
Modern Tool Co. Such castings are seldom produced in 
large quantity, and, like most others, are made by more 
or less unskilled men, yet they must be of very high 
grade, for they are bought by men who know good 
castings when they see them. A largo proportion must 
be finished all over, so that the slightest porosity would 
be ruinous. Tables, columns and arms must not warp; 
must have a fine grain and take a high finish; must be 
hard to resist wear yet not so hard as to give difHculty 
in machining. Much of the molding—even to the core 
making- -is done by machines. Green sand molds, prop¬ 
erly made of carefully selected sand and faced with 7 to 
1 sand and sea-coal mixture, have been very successful. 
When chills are necessary, they should be sectional, sep¬ 
arated somewhat one from another—large chills warp 
badly and have a very short life. For green molds chill 
blocks should first be washed with linseed oil, sprinkled 
with silica sand, and then baked in a core oven. Cupola 
mixtures must be carefully maintained, and the melting 
so done as to produce hot clean iron. A siphon tap and 
mixing ladle are advantageous, but even then special 
attention must be given to skimming the pouring ladles 
carefully. Long, flat castings may be poured simul¬ 
taneously from both ends through horn gates—such 
rapid filling insures hot iron in all parts of the mold. 
Another method is to incline the mold so that the flat 
surface is tilted at about 6 deg. (gated at the lower 
end). This prevents the iron thinning out and chilling 
in layers. 

Heat Treatment of Steel Castings 



KIG. ‘J. I!ATTKUV <»!•’ THKKK VKIITIOAL F.LECTHIC UTOAT- 
TIIIOATIN*: KrKXA('KS K()K t:i:N KOIIGTXG.^ 


different speeds from different heats—are by no means 
realized as yet, and a great amount of educational work 
on fundamentals will be necessary to establish the heat 
treater in steel foundries. Such papers as that by Fred 
Grotts, of the Holt Manufacturing Co., will therefore 
do much to open the eyes of steel founders to the pos¬ 
sibilities of their materials, and may also cause the 
forge-.shop men to look to their laurels. 

C. H. Gale, of the Prcs.sed Steel Car Co., produced 
some interesting figures on the absorption of carbon 
and sulphur when annealing 0.26 carbon steel castings 
with pulverized coal (2A per cent S). While no details 
of the furnace, method of burning, or analysis of fur¬ 
nace atmosphere were shown, the author gives chemical 
tests tabulated in Tables 1 and TT. 


TAKI.K I rviMKiN AM) Sl I.IMU K n\ \Ti:i) ANNMALTNC; 

< rirnl SiTomt Third 

\iiiii*iil Xiinriil XiiiichI Gnii. 

( iiriuMi 0 2b3 0 291 0 317 0 320 D.0(il 

Sulphur 0 042 0 0S2 0 OSS 0 0S6 0.014 


A meeting devoted to Steel Castings paid considerable 
attention to complex heat treatments to produce special 
qualities. Steel founders in general think of heat 
treatment as meaning annealing to break up ingot struc- 



FiG. 1. test data showing hkat uniformity 
OK ELECTRIC FURNACE 
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('nriioii 
•Sulphur 


i In i 111 In 2 In 

(>riKi(i:tl Dii'p I)ri*p I3ni»p DiM*p 

0 280 0 298 0 293 0 288 0.285 

0 04f> O.OSS 0 0S2 0 049 0.047 


These results were suflicient to convince the author 
that increased tensile strength but decreased duetjlity 
and transverse bending were due to the change in chem¬ 
ical composition.* 

Some data on the operating costs and the temperature 
distribution in vertical furnaces heated by electrical 
resistors of looped metallic ribbon were given by E. F. 
Collins, of'the General Electric Co. Fig. 1 is a sketch of 
a moderate sized automatic furnace of this type, and 
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ture. The possibilities of more complex treatments— a temperature survey given in Table III shows a 
normalization at various temperatures, drawing or remarkable uniformity. Fig. 2 gives a view, with 
tempering at various temperatures, and quenching at copers rolled back, of a battery of three such furnaces 
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6 ft dUunoter fay 26 ft deep. Avenge furnace cherge 
woo eleven tons, ndiidi vras heated unifonnly to 1,460 
deg. F, with the npenditure of ITS kw.-hr. per ton. 
After quawhing, the forgings were dnwn at 1,160 deg. 
F. in similar furnaces with the expenditure of 86 kw.-hr. 
per ton. Both heatings together cost |2.2S for power 
(rate <= $0.0086 per kw.-hr.). Total cost of heat treat¬ 
ment on 24-hr. openting basis for the month before 
the armistiee totaled $2.76 per ton. 


Institute of Metals Sessions 


A STUDY of Brass Foundry Fluxes was presented by 
C. W. Hill, T. P. Thomas and W. B. Vies of the 
Westlnghouse Company. Such fluxes are added to molten 
metals preparatory to casting, in order to remove small 
amounts of impurities introduced by the melting process. 
Popular materials are NH,G1, ZnCl„ NaCl, and borax. 
Chemically the chloride flux is supposed to effect double 
decomposition with dissolved or admixed oxide, or to 
be reduced by the metal itself. However, the authors 
have been able to cause good fluxing of finely divided 
aluminum particles by adding aluminum chloride, which 
is the reaction product of any possible chemical inter¬ 
change with contained chlorides, and which is itself 
without any chemical action on the metal or its oxide. 
Careful tests on molten aluminum have given the same 
chemical analyses both before and after fluxing, yet the 
physical effect is marked and extremely rapid. The 
authors conclude, therefore, that the action is largely 
physical or mechanical, and suggest that perhaps rapid 
evaporation of the flux at the points of contact with the 
surface film may burst this film, allowing the molten 
particles to unite. Gillctt has caused complete coales¬ 
cence of hot particles by pressure and heat, using no 
flux whatever. A secondary action of a flux may also 
be the partial or complete solution of the surface films 
in the flux before its volatilization. 

Fluid covers are supposed to prevent gas absorption— 
borax, in addition, will dissolve metallic oxides which 
reach the metal: flux interface. However, most of the 
common coverings are permeable to hydrogen, which 
indeed easily passes through a hot crucible wall. In this 
connection the same authors have studied the solubility 
of hydrogen in molten copper and brass by bubbling the 
gas through a silica tube for twenty to thirty minutes, 
allowing the molten metal to rest at constant tempera¬ 
ture for ten minutes, then teeming it into a closed cru¬ 
cible and aspirating the gas evolved upon solidification. 
The amount dissolved in copper varies with the tem¬ 
perature, as follows: 


Saturation 
Temp., 
Dea. C. 
1,100 
I.IBO 
1,200 


Hydroffcn 
Bvolved or 


JUVOIVVU on 
SolidlAcaUon 
Ms. per 100 s- metal 
0.60 


Similar tests were made on brasses; plotting against 
composition, the curve has a minimum at 71 per cent 
copper and a maximum at 61 per cent copper, thence run¬ 
ning off to zero at 86 per cent copper. Preliminary 
experiments on CO and CO, show about the same char¬ 
acteristics as were found for hydrogen. 

Since soundness of castings, especially large castings, 
is dependent upon gas evolution during solidification, it' 
is essential to regulate the composition of the flame, even 
in covered crucible melting. Phosphor-copper does not 
remove hydrogen—copper oxide will, but the melt in 
that ease must be further doctored for its oxygen 
content. 4 


Testing of Sands, Gores and Binders 

Recognizing that the ideal test of a new product is 
its actual use in comparison with a satisfactory article 
regarded as a standai^ of excellence, it is also true that 
the personal equation and a multitude of difficultly 
controlled variables make it necessary for such a service 
test to continue for some little time. Preliminary” lab¬ 
oratory examinations are then of value pven if only to 
indicate whether a proposed new product has any reason ¬ 
able chance of succeeding in the plant. F. L. Wolf and 
A. A. Grubb, of the Ohio Brass Co., have therefore 
devised certain tests for foundry sands, cores and bind¬ 
ers. An ideal core, for instance, should be fairly strong 
while green, very strong when baked, easily destructible 
after use, smooth surfaced, permeable, of low gas con¬ 
tent, work easily and pleasantly in coremakers* hands. 
Low-power microscopic examination will give some infor¬ 
mation to the skilled observer. Shape of ^rain is not 
so distinctive as lack of mica, feldspar, calcite, clay and 
loam. Grains covered with dark films may be expected 
to absorb an unduly large amount of binder. Screen 
analysis, up to 200-mesh, will also give considerable 
information. However, the shape of the grain will have 
great influence on the relative permeability of sands of 
similar fineness, even though the percentage of voids is 
little different. Permeability may be measured by plac¬ 
ing a measured amount of sand in a 6-in. U tube. This 
tube is connected to a 400-c‘.c. water column aspirator, 
and the time necessary for this water column to draw a 
measured quantity of air through the sand gives a figure 
inversely proportional to the permeability. Cores may 
also be tested by the same aspirator. A k x 8-in. core 
is dipped in melted paraffine, the ends cleaned and then 
closely fitted into a metal tube connected to the water 
column. Time necessary to draw a measured amount 
of air lengthwise through this core is taken as an inverse 
measure of permeability. Gas content is measured by 
noting the loss in weight after burning a baked core in 
an electric furnace at 1,400 deg. C. Linseed oil as binder 
ordinarily gives less than 1 per cent gas content, and 
the burned core will usually crumble easily between the 
fingers. Strength of green cores can be taken by ob¬ 
serving its self-supported length as a cantilever. Baked 
cores are tested in the standard cement testing machine 
for tensile strength. 

Reclaiming Metal From Slag and Sweepings 

F. L. Wolf and G. E. Alderson described the methods 
used by the Ohio Brass Co. for reclaiming metals from 
slag and sweepings, presenting figures derived from a 
study of a week's operations. A quantity amounting to 
8,666 lb. of “slag** (skimmings) from seventy-one tons 
metal melted was crushed fhrough a 4-me8h riddle, the 
undersize, analyzing about 20 per cent Cu, sent tO a 
feed bin, and the oversize, amounting to 1,967 lb., re¬ 
turned to stock, it being clean metal. Credited at 17c. 
per lb., it represented a value of $336, recovered at a cost 
of $16.50. 

Clean-up from thirty-five molding floors amounted 
in a week to 21,600 lb. of sweepings, consisting 
of heavy metallics, spillings, cores and sand. Undersize 
of 40-mesh screen amounted to 14,060 lb., analyzing less 
than 1 per cent copper, and was wasted. Through 3-mesh 
on 40-me8h amounted to 3,770 lb., analyzing 25 per cent 
copper, and was sent to the feed bin for further con¬ 
centrating. Metallics amounting to 1,296 lb. were picked 
from the oversize, which at 17c. per lb. was alone worth 
$220; recovery cost $41. 
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Brass-castings sweepings represented material result¬ 
ing from clean-up after handling small valve and rail¬ 
way castings poured from seventy-one tons of metal, 
and amounted to 10.000 lb., consisting of light and heavy 
metallic particles, nails, wires, broken cores, and core 
sand. Its treatment is similar to that given for foundry 
sweepings, with the following results: 

Through 10-mesh. 6.620 lb. containing less than 1 per 
cent Cu. to waste. Through 3-mesh on lO-mesh. 2.000 
lb. containing 10 per cent Cu, to feed bin. Metal picked 
from oversize 440 lb. at 17c.; value $75; coat $18. 

Simple screening and hand picking costing $75 has 
thus been able to eliminate 60 per cent of waste, very 
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low in values-- mostly metallic oxides which would need 
elaborate methods for recovery- -with a saving of $630 
worth of good metal, and 12.469 lb. of a byproduct con¬ 
taining 23.6 per cent copper. Almost any brass foundry 
should be able to go this far. Whether this byproduct 
should be marketed or concentrated depends largely upon 
the quantity being produced. At the Ohio Brass Co. it is 
treated according to the flow sheet, Fig. 3. in a plant 
costing about $6,000. with the recovery of 2.300 lb. 
coarse jig concentrate (metal) valued at $391. and 1.665 
Ib. fine concentrates, sold to a smelter for $132. Labor 
and power costs totaled $35 for the wet concentration 
only. Fig. 4 shows one corner of their clean-up de¬ 
partment. 
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Relation of Die-Casting to Foundry Practice 

The Relation of Die-Casting to Foundry Practice waa 
briefly discussed by Charles Pack, of the Doehler Die- 
Casting Co. He noted that the use of permanent molds 
for lead and tin base alloys having melting points below 
650 deg. F. dated centuries back. More recently low- 
melting alloys were produced with a zinc base. By 
adding aluminum and copper, lead alloys having 40.000 
lb. per sq.in. were produced; elongation was controlled 
by adding varyiflg amounts of tin. Upon these alloys 
the present die-casting industry was established. Within 
the last ten years aluminum: copper alloys have been 
successfully produced; aluminum: zinc alloys are not so 
satisfactory, however. 

Die-casting brass is purely a problem of discovering 
metal for the molds. It must not scale at 1,600 to 1,800 
deg. F. It must have a low coefficient of expansion and 
heat conductivity, together with a high elastic limit in 
order to withstand stresses induced by heat. Extraor¬ 
dinarily high strength is necessary in cores. Since it 
took about five years to develop a die steel which could 
be used for aluminum castings melting at about 1,200 
deg. F.. and the difficulties increase enormously with the 
temperature, dies for brass and bronze do not seem to be 
immediate possibilities. Beautiful samples can easily 
he made in so-called permanent molds, but Mr. Pack 
knew of no metal which could be used for rapid repeti¬ 
tive work and not produce defectives within a hundred 
castings. Present experience indicates that die-casting 
is not economical short of 5.000 pieces. 

New Method for Making 16 Per Cent 
Phosphor Copper 

A new method for making 15 per cent phosphor cop¬ 
per was de.scribed by P. E. Demmler. It is thought 
to be safer than commonly used operations w^here 
phosphorus is handled in the open, and to be less waste¬ 
ful than smelting phosphate rock. If copper in the form 
of 1-in. clean scrap is heated to 750 deg. F. in a closed 
retort into which is led phosphorus vapor, there imme¬ 
diately rc^^ults an exothermic combination resulting in 
local fusion to a black, brittle mass. Equilibrium s^ms 
to he reached at 15 per cent P, even though a study of 
the equilibrium diagram reveals no compound of this 
percentage. The resulting mass can be remelted under 
carbon with little loss in phosphorus, and cast in ingots. 
Phosphorus alloys with zinc, tin and cadmium in the 
same manner. The same principle may also be used in 
making such alloys as of arsenic or selenium. Phosphor- 
tin is unstable on remelting if it contains more than 2 
per cent phosphorus, but particles of a crude 13 per cent 
alloy will readily dissolve in molten tin. 

Casting Losses in Aluminum Foundry Practice 

Robert J. Anderson of the Bureau of Mines presented 
general information on Casting Losses in Aluminum 
Foundry Practice, gained from a questionnaire. It ap¬ 
peared that about 10 per cent of the castings made 
were rejected. On the basis of 81.000.000 lb. total out¬ 
put, this waste at 12ic. per lb. involves $1,125,000 money 
loss. Few records are available as to the cause of re¬ 
jection; one large foundry reported 2.3 per cent defec¬ 
tives due to cores, 3.2 per cent due to moldipg errors. 
2.6 per cent due to cracks. 2.3 per cent due to faulty 
pouring or run-outs. 2.4 per cent broken in handling 
and 1.0 per cent due to miscellaneous causes. 
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Refractories for Electric Furnaces 

A n interesting sympoaium on refractories for 
L electric furnaces was held by the Electric Furnace 
Association in Columbus, Ohio, Wednesday, Oct. 6. 
Requirements for high-temperature service were first 
listed, and then stock was taken of our present raw 
materials and finished products, contrasting their good 
points against their shortcomings, with definite recom¬ 
mendations for usage apt to develop thq best service. 
Finally an account was given of some investigative work 
under way from which might be expected the develop¬ 
ment of a more useful refractory for extremely high 
temperatures. 

Superlative Requirements for Electric-Furnace 
Refractories 

A contribution from the Foote Mineral Go. out¬ 
lined the superlative requirements for electric-furnace 
refractories, noting first that refining furnaces, han¬ 
dling metal and corrosive slag at temperatures limited 
only by the melting point of the furnace itself, have 
about reached the limit of their possible development. 
A new, cheap, dependable refractory with a melting 
point higher than 1,750 deg. C. is now required, a 
substance which is highly resistant to sudden temper¬ 
ature variation so as to permit intermittent operation, 
which has been calcined at electric-furnace temperature 
and which therefore may possess reasonable constancy 
of volume. It must resist the scour of slag—or if a 
roof brick, must withstand the action of fume, hot gases 
and splatters of liquid. It must be a poor conductor 
of electricity, else leakage of current may be serious. 
Lastly, it must have sufficient strength at high tem¬ 
peratures so that arches and aide walla may hold up. 

Manifestly none of our present refractories possesses 
all these properties at once, as pointed out by several 
speakers, notably R. M. Howe of the Mellon Institute, 
H. F. Staley of the Bureau of Standards and A. F. 
Greaves-Walker, of the American Refractories Co. Fire¬ 
clay brick are in widest use in the general metallurgical 
industry, and many electric-furnace sidewalls are built 
up with them, but unless the walls are very thin and 
radiate heat very rapidly, or are water cooled, the inner 
surfaces melt down quickly, or soften and absorb quan¬ 
tities of slag and metal from the bath. Silica brick, par¬ 
ticularly from Pennsylvania and Wisconsin materials, 
have given best service in roof arches. Silica brick melt 
at about the same temperature as fireclay, but retain 
their shape and much of their strength to a high tem¬ 
perature. On the other hand, they suffer wide variation 
in size if not properly burned, and in any case must be 
heated or cooled at a low rate. Calcined dolomite, al¬ 
though cheap, air slakes readily, consequently its use is 
confined to making tamped furnace bottoms and for 
patching. 

Magnesite brick appears to be about the best and most 
usable of our refractories. Mr. Walker was loud in 
its praises, and was sure that when the Austrian mag¬ 
nesite re-entered the American market in quantity, much 
of the present complaint against unsuitable furnace 
linings would vanish. While MgO is reduced by carbon 
at 1,800 deg. C., at lower temperatures it withstands 
corrosion from most melts, fireclay and water vapor 
heing its two greatest enemies. For best results its 
lime content should be low, and its tendency to spall 
may be successfully combated by keeping moisture 
away and preventing strong temperature chpnges. 
High lime magnesite or magnesite with 10 to 12 .per 


cent slag admixture is often used for basic furnace 
bottoms. Mr. McCoy reported a microscopic examina¬ 
tion of such a bottom after 200 heats. While the 
material tamped in contained 16 per cent CaO originally, 
it now analyzed but 4 per cent, the remainder having 
been fluxed or worked out. Structurally it was a com¬ 
plex consisting of periclase crystals (MgO) cemented 
by monticellite, the calcium-magnesium ortho-silicate. 
Rockwell called attention to the successful use of steel- 
clad magnesite blocks for bottoms, and particularly 
in panels built in sidewalls at hot spots near electrodes. 
A soft-steel box of brick size, with one end missing, 
is rammed hard with ground dead-burned magnesite. 
These are not burned, but after drying are laid as 
headers; upon heating, the iron case melts and a “joint¬ 
less” surface results which by virtue of its manufacture 
is more porous than the pressed burned brick, and will 
stand more rapid temperature changes with less danger 
of spalling. An instance was cited of a furnace manu¬ 
facturing chromium-vanadium steel. Whereas thirty 
heats were the best record on a brick lining, 111 heats 
were procured from the tamped blocks. 

Chromite brick have also been of unsatisfactory qual¬ 
ity for many years. I.40cal ores contain only 30 to 40 
per cent Cr..O, and brick made of them fail at low tem¬ 
perature. Meantime open-hearth furnacemen have dis¬ 
covered that a layer of chromite is not necessary to 
separate magnesite from silica brick, consequently their 
greatest use has been lost. The brick themselves are 
difficult to make on account of lack of a good bonding 
substance, and they have a high thermal conductivity. 
On account of their resistance to either acid or basic 
baths, however, good chromite brick might be utilized 
for several courses in sidewalls, near the slag line. 

Bauxite is favored as a lining for the hot zones of 
cement kilns. Other metallurgical uses have not been 
so successful. As a brick it is difficult to make because 
of the lack of a desirable binder; it shrinks contim- 
ously under heating unless the raw material has been 
calcined and the brick burned at the most extreme tem¬ 
peratures. After such treatment successful basic bot¬ 
toms of bauxite have been reported analyzing as high 
as 15 per cent SiO„ although 6 per cent would have 
been a much safer figure. Even fused alumina brick 
cannot be used in furnace roofs, since they react readily 
with lime vapors. 

This list about exhausts the common refractories now 
on the market, firebrick which have been in use long 
enough and in such quantity as to be out of the exper¬ 
imental stage. Alundum and carborundum have been 
under examination as furnace refractories for some 
time. Despite their cost, their use may easily prove 
economical; particularly had this been demonstrated 
when used as door jambs. Carbon, either amorphous (fr 
graphitized, also has special applications in furnace bot¬ 
toms. 

Carborundum as a Refractory 

Carborundum as a refractory was discussed at length 
by Dr. M. L. Hartman, in two papers—one at this meet¬ 
ing and the other read before the Foundrymen’s con¬ 
vention. Four t 3 rpes are now on the market: (a) 
Recrystallized carborundum, which are shapes passed 
through the electric furnace the second time, the bond 
consisting of intergrown crystals; (b) three kinds of 
bonded carborundum, shapes composed of small crystals 
bonded with certain refractoiy mixtures; (c) various 
cements for molding shapes directly in furnaces and for 
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patehinff, consisting of carborundum with different 
bonding materials; and (d) flresand, a furnace byprod* 
uct consisting principally of silicon carbide and par¬ 
tially reduced oxycarbides, suitable for rammed-up 
linings. 

From these products a wide variation in refractories 
can be obtained. In general, however, while carborun¬ 
dum has a .ver>' high decomposition temperature, it 
begins to dissociate appreciably under oxidizing condi¬ 
tions at about 1,500 deg. C., and under reducing 
conditions at 1,700 deg. G. Lead oxide reacts with 
silicon carbide very rapidly. Iron, steels and their 
ordinary slags also decompose carborundum. It has 
no softening or transition temperature short of decom¬ 
position ; its thermal conductivity is high, its coefficient 
of expansion is low, it resists non-ferrous metals except 
lead, and it is extremely hard and durable. A bonded 
variety is made with good electric resistivity at high 
temperatures. 

Detailed applications are cited. The Baily furnace 
may have the trough containing the carbon resistor 
molded of Areaand, which has a high electrical resist¬ 
ance, is refractory, and is unaffected by carbon and CO. 
In the General Electric contact arc furnace, the walls 
may be of carborundum shapes, highly refractory and 
with a low coefficient of expansion, thus avoiding metal 
leakage. Arc furnaces in ferrous service may have 
roofs of carborundum held very close to the bath, which 
is desirable, but only if the electrodes enter through 
insulating sleeves. In non-ferrous practice, the rotative 
furnaces are popular, heating the metal largely from 
the lining, which of course must withstand the mechan¬ 
ical wear. To reduce the extreme first cost, an effort 
is being made to develop a composite lining, consisting 
of a thin inner coat of carborundum, a stout backing 
of cheaper refractory, and an outer sheath of insu- 
latpr. As a matter of fact, the discovery of a really 
go^ insulator which stands up and still insulates when 
heated to a high temperature would cause a revolution 
in the use of refractories. At present low-melting 
brick are purposely cooled, wasting enormous quantities 
of heat in order to maintain the furnace structure. 
With an efficient insulator a thin lining of some really 
heat-resistant material could be used, whose present use 
to build walls is prevented on account of its high cost. 

New and Better Refractories 

After this discussion of the natural and artificial 
refractories which are now available in quantity, Mr. 
Stull, of the Columbus station. Bureau of Mines, 
together with H. F. Staley, of the Bureau of Standards, 
pointed out the direction from which new and better 
refractories might be expected. A study of the SiO..: 

equilibrium diagram revealed one compound, 
aillimanite, with a melting temperature about 1,820 
deg. C. This mineral is not available in commercial 
amounts, but a synthetic product of this composition 
has been made and used. For instance, Mr. Berry 
noted that aluminous brick containing high silica had 
proved very good for rocking brass furnaces. Com¬ 
mercially it is manufactured by mixing proper propor¬ 
tions of fireclay and bauxite, grinding, and calcining 
at 2,700 to 2,800 deg. F. in a fuel-fired kiln. The 
resulting clinker is then crushed, bonded with a little 
of the original slurry, slop molded, repressed, dried, 
and burned at the maximum temperature possible in 
the ordinary kiln (2,800 deg. F.—^far below the melting 
poilM of sillimanito). 


A similar compound, spinel (MgO.Al,0,), oeeurs ih 
that system, melting at about 2,180 deg. C. Ldke 
sillimanite, it should remain rigid nearly up to its melt¬ 
ing point—melting at a fixed temperature, and not, 
like a fireclay, through a temperature range. Spinel 
brick have double the life of magnesite when used as 
charging doorsills, and should be no more expensive in 
first cost. 

Zirkite brick, made from calcined zirconium car¬ 
bonate, are also in experimental use. Unfortunately 
the commercial carbonate usually is high in Silica. 
Zirconia also reacts easily, forming carbides at high 
temperatures. The last fault does not apply to alrcon 
brick, made of the mineral Zr 05 ..SiO,. This compound 
melts at about 2,560 deg. C., but it is very difficult to 
make brick with a satisfactory bond. Aluminous 
binders especially must be avoided. Ground ore is the 
best agent, but this requires a burning temperature 
far above the possibilities of any but an electric fur¬ 
nace. Even here the difficulties in getting a uniform 
high temperature throughout a large volume are obvious 
and almost insurmountable. 

Fused zircon, according to Staley, has permanent vol¬ 
ume. it is an acid refractory, being attacked by basic 
slags and hydrofluoric acid, but not by molten silica. 
It has a low coefficient of thermal expansion, but at the 
same time a low thermal conductivity; consequently 
it is liable to check badly on sudden temperature 
changes. It has a high electrical resistance. All in all, 
and especially in view of the occurrence of the mineral 
zircon in quantity, this refractory presents the best 
chances for immediate improvement for acid linings. 

A Rapid Qualitative Method for Nickel in Steel 
By Meiatn B. Danheiskr* 

The method here described was developed as a reliable 
method for separating nickel steel from other steel with¬ 
out cutting samples for a regular chemical test. In 
many cases this test can be used on finished steel parts 
without destroying the piece. The complete test can 
be made in three to five minutes. 

A few filings (about the amount that can be heaped 
on the head of a pin) are placed upon a watch glass 
1 i in. in diameter. A drop of nitric acid sp.gr. 1.42 is 
added irom the end of a glass rod. If action does not 
start immediately, warm slightly. Allow to effervesce 
for one-half minute. Add a drop at a time of the am- 
monia-dimethylglyoxime reagent until action ceasea and 
the solution becomes pink. Allow to stand one minute, 
place under microscope using a 16 mm. objective and 
examine for crystals of nickel dimethylglyoxime, which 
occur as pink needles but when massed have the appear¬ 
ance of a pink pulp. 

With a steel containing no nickel a pink or red. solu¬ 
tion is formed which turns brown on standing. No 
crystals occur until the solution has evaporated almost 
to dryness and then they are brown and distinctly dif¬ 
ferent from the nickel dimethylglyoxime crystab. 

In order to become familiar with this test a small 
crystal of a nickel salt is put through the same pro¬ 
cedure as the steel aind the crystals formed compared 
with the steel under test. 

The aipmonia-dimethylglyoxime reagent is made as 
follows: 5 g. of citric acid is dissolved in 90 cx. of 
1:1 ammonium hydroxide sp.gr. 0.90 and 10 cx. of a 
1 per cent solution of dimethylglyoxime in alcohol added. 

_ .V 

^MMallurslvt, Imperial X>rop Forge Co.. Indianapolis. Ind. 
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Varnish Fume Recovery 


New Methods of Recovering Fume From Three Stages of Varnish Manufacture — Description of Plant * 
at the Arco Co.—Other Installations—^Experimental and Operating Data—Chemistry 
of Gum Distillation—^Possible Future for Recovery Products 

By CHESTKR H. JONES 


AS SO often occurs in other industries, the iieces- 
xA aity fdr the protection of the workmen and the 
X jL neighborhood from objectionable fumes developed 
in the manufacture of varnish has resulted in an ccoii> 
omy for this industry which will go far toward put¬ 
ting it on a scientific basis. It has only been a question 
of months since the making of varnish in all factories 
was simply a cooking operation similar to a high-class 
bakery- or ordinary vegetable cannery. The gums were 
dump^ into open copper or iron kettles in proportions 
dictated by secret “deathbed formulas” and cooked over 
a coke fire to a point where the “expert” varnish maker 
determined the batch to be finished. No chemical con¬ 
trol was used, and as there was little to keep secret, 
deep secrecy was therefore maintained. 

The fumes from the kettles, mingled with those from 
the fire, sometimes passed up the stacks -especially 
when the wind was right—as the builder hoped they 
would, and were dissipated in the form of a disagree¬ 
able “foreign” odor over the surrounding countryside. 
Fig. I shows an installation of this type so common 
today. 

At the conclusion of the cooking the kettles were 
drawn to the cooling shed, thence to the reducer room, 
w'here certain thiiiners such as light oils and turpen¬ 
tines were poured into the warm mass. This was. an 
occasion of more fumes, obnoxious to the workmen and 
incidentally a direct loss of the volatile thinner liquids 
to the manufacturer. 

The foregoing paragraphs should be written in the 
present tense to be strictly accurate, for the descrip¬ 
tion covers the operations in most plants today. The 
old-time stack process will, however, soon be super¬ 
seded in progressive plants. 

At any rate, the method continued in general use 
until the officials of a hospital in Providence, R. I., 
began to complain of the fumes from the plant of the 
U. S. Gutta Percha Paint Co., and after considerable 
study on the part of the technical staff the first modern 
recovery plant was installed there in January, 1918. 
Since that time the engineers, Perry & Webster, Inc., 
have Issued licenses to sixteen different varnish makers 
either for the new type stackless plant or for installa¬ 
tions in old-type stack plants, for the purpose of recov¬ 
ering values from the fumes developed in both the 
cooking and thinning operations. 

Like most chemical engineering work, the new method 
comprises the simple application of well-known mechan¬ 
ical principles to existing chemical processes. One of 
the more recent installations is just going into operation 
at the plant of the Arco Co., Cleveland, Ohio, and is 
therefore most suitable for a detailed description of the 
method. 

The Argo Co. 

This organization is an excellent example of the 
progressive type of paint and varnish manufacturer, as 


evidoncud l)y the employmetil over a number of yeai'H 
of a physical, chemical and japan testing laboratory in 
control of the plant operations* and in research for 
better methods. Fig. 8 shows a section of the chemical 
laboratory. All raw materials are analyzed and samples 
from each batch of finished varnish are held for two 
years against complaint from the consumer. The labo¬ 
ratory work is divided into four departments—namely, 
house paint and enamels, machinery finishes, automo¬ 
bile color and varnish and finishes, and japanning and 
baking enamels. 

Tests are made both at the finish of the batch and 
after thirty days’ standing. If trouble is encountered, 
the goods are returned, but if lalioratory tests prove 
satisfactory, trouble men are sent out to help the con¬ 
sumer. 

Naturally a company pursuing such policies would lie 
among the first to adopt the new recovery methods. 

Varnish Rkcovery Plant 

Fig. 2 is the building at the Arco plant housing the 
new sixteen-fire, iwo-story stackless varnish process, 
ll IS designed for future extension to forty-eight-ftre 
capacity. Note the basement entrance in the foreground 
arranged for trackage to remove ashes. The ashpits are 
all below the operating floor and are so arranged that 
gas or oil firing may be substituted for the coke grates 
at any future time. The large stack has no connection 
with the process. The two steel stacks at the end of 
the building lead from the exhausters which create the 
positive draft on the coke fire. The door on the side 
of the building at the extreme left opens into the 
elevator shaft through which raw materials are lifted 
to the second floor, daily storage, shown in Fig. 4. 

Here the solid materials are stacked in concrete com¬ 
partments, while the various oils are pumped to tanks 
directly above. In charging, the gums are shovded 
into the hoppers appearing in the center on the floor 
and the oils are emptied through a battery of pipes 
terminating near a Kron platform scale in the operat¬ 
ing room. 

Fig. 5 shows the melting or operating floor, Aith 
eight fires on each side. The pair of overhead rails 
carry a traveling weighing hopper which is filled with 
the gums through the spouts leading from the hoppers 
above described and empties directly into the cooking 
kettles conveyed on trucks beneath. When a kettle is 
charged with gums it is wheeled onto the platform scale 
to receive the necessary charge of oils. The traveling 
hopper may also be moved into the cooling and thinner 
rooms on the overhead rails. 

The two Buffalo Forge Go. planing mill exhausters 
for the fire combustion smoke appear on the balcony 
at the extreme end of the room. (Exhauster stacks 
shown outside in Fig. 3.) The positive suction over 
each fire insures sufficient draft to secure nearly perfect 
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combustion with a scarcely noticeable smoke issuing 
from the stacks. These exhausters have no connection 
with the fume-recovery system. 

Cooking Operation 

The charged kettle is placed over the fire and fume 
exhaust cover is lowered as shown in Fig. 5. These 
covers are shown raised in the left hand bank. The 
lids are attached to a collapsible swinging pipe which 
is easily manipulated by hand. Tycos thermometers 
attached to long pipes are thrust through the kettle 
door into the mass as shown in the hand of the operator 
to the left in Fig. 5. 

The cooking time required about an hour and a half 
under the old system, but thirty minutes is sufficient 
with the new arrangement. The temperature varies with 
the formula of the mix, but the maximum requirement 
is about 750 deg. F. (399 deg. C.). The lid and exhaust 
.system minimizes the possibility of a batch flashing or 
burning as under the old method. Screens are inserted 
in the flues to localize spontaneous combustion. Before 
passing on to the fume recovery system compare the 
operating floor with the old method shown in Fig. 1 as 
carried on in the same factory. 

Cooling the Batch 

Because of the high temperature of the melt when 
removed from the Arc it is not possible to add the volatile 
tbinners until the batch has been considerably cooled. 
The kettles are therefore drawn to the cooling room on 
the same floor and placed beneath lids with flues con¬ 
necting to the same fume exhaust recovery system as 
operates in the cooking process. A corner of the cooling 
room appears in Fig. 6. Here the electric switches are 
also located and from this point the operator may con¬ 
trol any motor in the plant, including those in the third 
floor penthouse. 

Varnish Fume REcovi-aiy 

The fumes from the two sources mentioned above are 
drawn through a water-scrubbing tank located in the 
penthouse where the heavy particles settle out and the 
remainder passes through the turbine, Spencer Turbine 
Cleaner Co., to a similar tank filled with lime water, 
where the flner particles are precipitated. The appa¬ 
ratus for one bank of eight fires is shown in the fore¬ 
ground of Fig. 7. 

There are three points of recovery from the fume 
system. First, the product which condenses on the inner 
surfaces of the piping ahead of the water tank and 
which is piped back to the kettles from convenient 
points in the line; .second, the condensate caught in the 
water-scrubbing tank which'settles to the bottom and is 
drawn off to be eventually returned to the kettles; and 
third, the product of the lime water-scrubbing tank, a 
sort of lime soap or emulsion, which is boiled to remove 
the excess lime water and neutralized with acid before 
returning to the kettles. 

The amount of fume which is finally released to the 
atmosphere is so small as to be scarcely discernible to 
the eye and has only a slight soapy odor. The vacuum 
maintained on the kettles is just sufficient to carry off 
the fume and give a minimum amount of work to the 
scrubbing tanks. 

The thinner recovery system operates entirely separate 
from the combusion or fume recovery system. When the 
kettles are sufficiently cooled but still warm they are 
V wheeled to the thinner room, a section of which appears 


in Fig. 8, and placed beneath the movable lids. The 
oils or thinners are added to produce a varnish of the 
desired consistency. These thinners are so volatile it 
is necessary to maintain a suction on the line during the 
operation to carry the fumes into the flues, where they 
are condensed in the cleverly constructed piping system, 
the condensate flowing back to the kettles. A Buffalo 
Forge Co. planing mill exhauster is installed on the roof 
to produce the required vacuum and the air, containing 
less than 2 per gent of the total volatiles used, is carried 
directly to the atmosphere. It is reported by one manu¬ 
facturer that whereas 8 per cent of the total thinners 
employed were previously lost 6 per cent of the total is 
now recovered, giving a net loss of only 2 per cent. 

Clarifying for the Market 

While this completes the description of the new process 
at the Arco plant, it seems pertinent to mention the 
method of finishing the product for the market. The 
varnish is pumped from the kettles in the thinner room 
to large settling tanks, thence through a centrifugal 
separator of the DeLaval type to the final storage. The 
centrifugal method of clarifying as shown in Fig 9 is 
thought much superior to other means involving filtra¬ 
tion. Fig. 10 shows a battery of tanks containing sepa¬ 
rate manufacturing lots ready for the market. 

Other Installations 

Before taking up the economies effected through this 
system it may be helpful to show two other installations. 
The Patterson-Sargent Co., of Long Island City, N. Y., 
installed a six-fire unit several months ago. It has 
operated successfully from the start. Fig. 11 shows the 
building, with penthouse on top and condenser pipes on 
the outside. The large stack has no connection with the 
varnish recovery. The elbow pipe on top of the pent¬ 
house carries the final exhaust from the varnish kettles 
and the square stack emits the combustion gases. Room 
has been provided for installing an additional unit of six 
fires. Connersville blowers were used on the fume 
system. 

Fig. 12 shows the fires in the melting room, and the 
cooling apparatus is seen through the doorway on the 
left. Fig. 13 also shows the cooling room and storage 
with provision for additional units. The building was 
planned to house an old-type stack plant, but during the 
process of erection was changed to accommodate the 
new fume recovery system. This accounts for the un¬ 
necessary amount Qf overhead space in the cooling room. 

Fig. 14 is one of the fires in the original installation 
at Providence, R. I., where a stack plant was changed 
to accommodate the stacklesa system. Roots blowers 
were installed on the exhaust line. 

One of the latest design two-story plants just being 
erected in the West is shown in plan and section. Figs. 
15 and 16. Out of sixteen plants only two have been 
installed for the primary purpose of eradicating the 
nuisance to the neighborhood arising from the escaping 
fume; the benefits of recovery of fume value. Are pre¬ 
vention, increased efficiency and lessened cost of opera¬ 
tion were inducements in the other instances. 

Cooking Losses in Stack Plants 

While operating losses are somewhat hard to deter¬ 
mine accurately on a weight basis due to the fact that 
the blend or mix consists of several gums of varying 
specific gravities and values and to the fact that (here 
are gains in weight through chemical reactions soch as 
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Flff. 1. Common typ<* _, 

8. Section of rliomiral laboratory. 
Iflff. 5. Melting or operating floor. 

Fig. 7. Vurnlnn fume-roc-overy apparatua. 


Fig. 2 . Arco Company plant. 

Fig. 4. Storage room. 

Fig. €. Cooling room. 

Fig. 8. Thinner recovery apparatu.<i. 
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Wk. 9. OiitrlfuKfil flnriniTs. Ki»r. 1«. Storufirr tririk.s for Anlshod products. 

Pig. 12. Mrltlng room. Fig. 13. rooling room and atorago. 


oxidation* considerable data have been prepared by sev- .shows that the over-all loss runs from 12 to 20 per cent 
eral operators. The following from Circular 96 issued and the actual gum loss may run from 30 to 42 per cent 
by the educational bureau, scientific section of the Paint of the amount used in the varnish. 

Manufacturers’ Association of the U. S., in co-operation The figures are all on losses shown by varnish bases 
with the National Varnish Manufacturers’ Association, previous to reducing by turpentine or other thinners. 




lil'.M H»Ss IN KFITI 1. 



t > ‘rall_ 1 OMH 

i.OHH of i lUtll 


hy Weight, 

r«ie(l by Weight. 


ppr fViit 

per Cent 

LoiirOiI Kiiiin Varnifth 

12 4 

30 

.Short Oil Kauri Varnish 

20 0 

34 

I.OIIR Oil Manila Varnish 

16.0 

40 

Short Oil Manila Varni.ih 

20 0 

42 

PUOI^OHTION 

W KICIITOK nil, \\I) i)r fJlM 

IN 1 r.MK 


Oil, 

Ciuiu, 


prrCont per Cent 

l.o.igOil Kauri X'aniihh 

331 

661 

Short Oil Kauri Variiiah 

11 5 

88.5 

hong Oil Manila Varniah 

27.3 

72.7 

Short Oil Manila Varniah 

12.5 

87 5 


This latter table shows that the gum loss is greater in 
weight. If the cash value is considered the proportionate 
loss is even greater, as follows: 


ri:Mi: i.o.<.< i*ii<»i»cn{Ti('N.'; i.N v\m k 


Oil, Ciiim, 

per Out IMT Cent 

Long Oil Kauri VHriiiHh 15 85 

Short Oil Kauri Varuinh 5.4 94.6 

1 o' g Oil Manila Variiinh 24 7 75.3 

short Oil Manila Variii«h II 0 JB9.0 





























Oetob^r. 20 , 1920 


CHBMICAL AND MBTALLUBQIGAL BNQINBBUMO 


776 



KKS. 14. ONK OF THR FIRRS IN THJsl OHKIINAT. INSTATE NA¬ 
TION AT l»llOVIDKNCR, R. I. 

Further tests made on losses in cooking oils alone, 
given in Bulletin 95 isBued by the Educational Commit¬ 
tee are also of interest. 


Kitw LiiiMHHl Oil: 

'jOO di*g. K. <260 dcK. (*.), for 4 hr 
550 ilfg. F. (290 do*. C.), for 4 hr . 

Variiwh Makers* Linseed Oil: 

'#00 doc. F. (260 dec. C.), for 4 hr... 
550 dog. F. <290 dec> C.), for 4 hr... 

Fish Oil (Menhaden); 

500 dog. F. (260 deg. C.). for 4 hr .. 
550 d<^ F. (290dec.C.). for 4 hr... 
SojrBoan Oil: 

500 dog. F. (260 deg. C.). for 4 hr... 
530deg.F. (290deg. C.).fur 41ir. . 

Oriental Perilla Oil: 

500 deg. F. (2M deg. C.), for 4 hr.. . 
550 deg. F. (290 deg. C.), for 4 1u ... 

Sunflower Seed Oil: 

500 deg. F. (260 deg. C.). for 4 hr.. 
550 deg. F. f290 deg. O.), for 4 hr. 



1 fr.'MiltHKc 

1 iT.'i'litAK*' 


Wright 

Viillimr 

.sp.tJr 

Lobh 

l.UHM 

0 9477 

2 90 

4 46 

0.9690 

8.60 

12 05 

0.9482 

2.20 

3.88 

0.9666 

5.40 

8 79 

0.9671 

5.16 

8.45 

0.9800 

9.16 

13.47 

0.9391 

4.52 

5.80 

0 9498 

8 57 

10.81 

0.9560 

4.79 

6 79 

0 9800 

8.73 

12 83 

0.9345 

4 04 

5 12 

0.9430 

9.33 

11 16 


In his bulletin “Fume Control in the Varnish Indus* 
tiy,“ Henry A, Gardner says: “The equivalent of a 
varnish kettle running continuously on one of these tsrpe 
varnishes would thus indicate a yearly fume loss on 
gum and oil equivalent in money to the cost of the prod* 
ucta lost. It should, however, be pointed out that even 
entire recovery of fumes would not necessarily mean 
recovery of the original value of the products from which 
they were derived. This is due to^^he fact that oil and 
gum fumes recovered as condensates by any system are 
of different composition than the materials of their 
origin and of much leas money value. Nevertheless, the 
data show the importance of fume recovery; and it is 
quite possible that certain products might be fractionated 
from condensed gum fumes that would have an even 
greater money value than the original gums.*' 

Those who have witnessed the new plants in operation 
are strongly impressed with the facta that a negligible 
amount of fume is released to the atmosphere, that a 
large amount of material is directly recovered as primary 
condensate and that there is unlimited scope for devel¬ 
opment by research of the products taken in the water 
and alkali scrubbers. Manufacturers using the new 
plant are enthusiastic over this last point. 

C'onaiderable importance is given in Mr. Gardner's 



KHJ. IG. <’l«).S.S-SRc!TION a-STORY. 21-FlHR. ,STA«*KI.BSS 
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bulletin to the work done by 
Smith and dePierres as pre¬ 
sented before the Eighth In¬ 
ternational Congress of Applied 
Chemistry us to autoclave deter¬ 
minations (»f varnish materials. 

Ke(>:nt Data From Actual 
Plant Opkration , 

The following fume loss data 
and calculations taken from a 
manufacturer's factory records 
on four typical high-grade 
batches under go(xl practice 
with kettles covered while melt¬ 
ing the gum and open during 
the cook-out and fini.shing, 
while unconfirmed by the 
writer, may be considered 
authentic. It is nec'essary only 
to figure the materials at pres¬ 
ent market conditions to see the 
large saving effected through 
fume recovery. 
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SIIOKTOIL MANfl.A VAUNISH 


*l'yiM*i 10 Kill, cil to 100 III. atiiii 

Actiiul formula: 

Ki>ttle Ckarse: 

Hard whiA* niaiiilu. . 

W.W. 

Drier ualtN. . 

Treated oil (20 gal.), t. . 


Lb 

. 190 00 

10 00 
6 00 


ISS 00 

Total kettle eliurge . 

riiiriiier tur|M (5 gnl.i 

Tfxaeo (55 gal.) 


. 361 00 

35 00 
357 50 

'Cotal formula 

Oil, IcMH prior treutineiit . 


753 50 
12 00 

I'otnl materiala iiHeil . 

I'ofal yield of variiinh. 


. 765 50 

. 636.40 

Liihm, 20 per ciMit.. .. 


129 10 

I>i''trilMitioii of AImivi' l.ll■>N 

Oil kieh. 

(In pruvioiiN ml trealineiit 18 per i-eiit ol Inilk). 

Drier 1«R*M (tiKiireil at 50 per i-eiitl 

Ineliuliiig IcHiH uf drier iii ml treatiiieiil. 

rill liner loNMe.H- 

'I'lirpN and Texnrn 6 83 pel rent nt iiiiimiiit ii.simI. 

I.b. 

12 on 

(> 00 

27.00 


'I'olul 


45 00 

(iiiiii lomeH (liy dilTereiieel 

42 per rent uf uriKinnl u'eialit id kuiii iihciI 


84 10 

i.(iN(: (III. .\i\.\tia\ vahnisii 

Ty|N', 25 Kul- oil to 100 lli. kuih 

\etiinl foriiiiila: 

Kettle rharge: 

lliinl white iiiaiiilii. 

TreatfHl oil (50 gnl i 


Lli 

200 00 
387 SO 

Total kettle eliiirge 


587 50 

TliiiiiierN: 

TiiriiH (5 gal.) 

Texaeo (55 gal.) 


35 00 
357 50 

Total tliiiiner iiHed 


)92 50 

Total foriniilii 
(>il loHs on prior treutiiieiit 


980 00 
30 00 

Total materiulH iiaed . 

Total yield uf varnish 


1.010 00 
870 00 

fAWfl, 16 per rent 


140 00 

l)e«trilmtimi uf .Above l.u-^.'c 

4 III loHa: 

On DfOvioiiH oil treatment (8 per cent of bulk) 

Drier lofia (at 50 per eent): 

Iiieludiug loHii of drier in oil treiiiiiieiii 

Thinner laMw«M: 

Turps and Texaco nt 7 piT cent of niiimint iiseil 

l.li 

30 00 

) 00 

27 50 




60 50 

(him IcwHCH (b)' ditTereiiec)' 

40 per cent of oriKiiiiil a eight uf gum useil 


79 50 

SHOUT OIL KAI UI VAIIMSII 

Tj'pe, 8 gal. oil to 100 lb gum 

Aetiinl formula: 

Kettle cdiarge: 

Kx. No. 1 Kauri 

TreaUxl oil (16 gat.l 

1 >rying aulta 


Lb. 

200 00 
124 00 
10.00 

Total kettle eharge 
t TliiniierH-. 

Turim (50 gal.) 


334 00 

350 00 

Total forinulii 

Oil loss on prior treatment 


684 00 
8.85 

Total materiala utteil 

Total yield of varnuli: 

78 gal. at 71 lb . 


692 85 

585 00 

l..neH, 20 per eent 


107.85 

Distribution of Above 1aih« 

()il Iona: • 

On previouB oil tn'atnient (8 per cent uf bulk): 

V^iimo loee 1.18 gal. at l.fsih . 

Drier lorn (at 50 |H>r cent): 

Including lose of drier in oil treatment . , . 

'I'hinner Ionkw: 

Turpe at 6.8 per eent of fiinoiint used . 

Lb. 

8.85 

7.00 

24 00 

39.85 

(Juin IcNMee (by differeiiee): 

34 per rent of original weight of gum umhI . 


68 00 


LONG OIL KAl'Rl VARNISH 


Typo. 25 gal. oil to 100 lb. gum 

Actual formula: 

Kettle charge: Lb. 

XX Kauri. 200.00 

Oil not trcatiMl (50 gal.). 387.50 

Drier HaltH . . 4.5 

Total kettle charge. 592 0 

Thin lien: 

Turpif (SOgal.). ’350 

Total fiinniila 942 

Vicki 825 

Iakic, 12.4 |M*r cfMit . 117 

l>ir<trihii(ioii of .Vhcive I.ohh 

Lli. 

(Ill (8 |M*r cent of hulki . 30 00 

Drier ItiHH (at 50 |H>r cent) . 2.25 

Thinner Iohscm: 

TiirpN at 7 per cent of uiiioiiiit umiI. 24 50 56.75 

(iiiin loKH (by ilifTcrencel: 

30 per cent of original aeiglil of giim piirchaaeil. 60.00 


* 

The oil measured and weighed cold at the start 100 
gal. and 750 lb. and at the finish 92.6 gal. and 717.65 lb., 
giving a volume loss of 8 per cent. Previously treated 
linseed oil was used in all cases excepting the Long Oil 
Kauri Varnish in the last batch, on which, being taken 
without previous treatment, all shrinkage occurred in 
the kettle. Where the oil had been previously treated 
the shrinkage on factory practice was 8 per cent by vol¬ 
ume and the weight per gallon increased from 7i lb. 
for the untreated to 7.75 per gal. for the treated oil. 

Drier losses are calculated on basis of one-half of all 
drier salts dropped out or left in filters from batch and 
also from drier used in oil treatment. 

Conclusion 

The new stackless system then is the practical applica¬ 
tion of theories long extant. Its mechanical features are 
such as to secure the desired recovery without radical 
departure from habits of previous operations. A devel¬ 
opment at once extremely beneficial in its chemical ac¬ 
complishments and conservative in its mechanical feat¬ 
ures should be especially valuable for installation in the 
plants of going concerns. As each new industry is 
added to the growing list of those which have entered 
upon the era where economies are effected through tech¬ 
nological considerations, where progress is speeded up 
through scientific control and research, there comes an 
increased inspiration to technical men in every line 
carrying them forward toward the vision where science 
and craftsmanship merge into art. 

In conclusion the author wishes to acknowledge the 
courteous co-operation of Perry & Webster, Inc., and 
ofiieials of the Arco Co. and the Patterson-Sargent Co. 
in supplying information and opening their plants to 
inspection. 


America’s Tobacco Industry 
In the production of tobacco, the United States leads 
all other nations, the annual quantity being estimated 
by the Department of Agriculture at 1,000,000,000 lb. 
British India is second with about 450,000,000 lb. Be¬ 
fore the war, Russia was third with 177,000,000 lb., the 
Dutch East Indies fourth with 168,000,000 lb., and 
Austria-Hungary fifth with 158,000,000 lb. 

Figures for the United States production in 1919 are 
given as 1,389,000,000 lb., which at the present time 
represents more than half of the world’s production. 

Likewise, the United States is the biggest exporter 
of tobacco, having sent, abroad 766.000,000 lb. in 1919. 
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Metallography of Arc-Fused Steel* 


Varions Lines of Investigation Are Utilized to Support the Idea That Microscopic ^Tlates*’ Existing 
in Fusion Welds Are Due to Nitrogen; That the Plates Are Very Persistent, and Are 
Not Responsible for the Low Ductility of the Metallic Piece 

By henry S. RAWDON, EDWARD C. GROESBECK and LOUIS JORDANt 


AN ARTICLE entitled “The Physical Properties of 
uL Arc-Fused Steel,” published in Chemical & 
jL JL Metallurgical Engineering for Oct. 6, 1920 
fvol. 23, p. 675) described the methods used in building 
up blocks of arc-fused metal of size large enough to 
furnish a tension specimen. Fusion welds evidently 
are fundamentally different from other types of joints 
in that the metal at the weld is essentially a casting. 
A preliminary study of a considerable number of 
specimens welded under different conditions confirmed 
the impression that the arc-fusion weld has charac¬ 
teristics quite different from other fusion welds. 

In the present study, of which both the former con¬ 
tribution and the present form a part, two types of 
electrodes, a “pure” iron called “A” and a mild steel 
called were used, in the bare condition, and also 
lifter receiving a slight coating. With these were 
included a set of similar specimenr* prepared outside 
of the Bureau by expert welding operators. During the 
fusion the composition of the metal of the two types of 
electrodes is changed considerably by the “burning-out” 
of the carbon and other elements, the two becoming 
very much alike in composition. A very considerable 
increase in the nitrogen content occurs at the same time, 
as shown by chemical analysis. 

The mechanical properties of the arc-fused metal as 
measured by the tension test arc essentially those of 
an inferior (tasting. The most striking feature is 
the low ductility of the metal. All of the specimens 
showed evidence of unsoundness in their structure, tiny 
inclosed cavities, oxide inclusions, lack of intimate 
union, etc. These features of unsoundness are, seem^ 
ingly, a necessary consequence of the method of fusion 
as now practiced. They determine almost entirely the 
mechanical properties of the arc-fused metal. The 
observed elongation of the specimen under tension is 



FIG. 1 FIG. 2. 

electrode, diam- “B" electrode, A-In. diain- 

Annealed as received. cUt. Cold-drawn. 

Both X 100. Picric acid eUdiiiig. 


*PttbUahed by permission of the Director, Bureau of Standards, 
tnyslolal. Physical Chemist and Associate Chemist. 

Hvehr. Bureau of Standards. • 


due to the combined action of the numerous unsound 
spots rather than to the ductility of the metal. That 
the metal is inherently ductile, however, will bo shown 
by the changes in the microstructure produced by cold¬ 
bending. By taking extreme precautions Turing the 
fusion, a great deal of the unsoundness may be avoide^i 
and the mechanical properties of the metal be consid¬ 
erably improved. The specimens described, however, 
are more representative of actual pre.seiit practice In 
welding. 

Gknkkal Features of Microstructork 
For purpo.se.s of compari.son the microstructure of 
the electrodes before fusion is shown in Figs. 1 and 2. 
The “A” electrocles have the appearance of steel of a 
very low carbon content; in .some cases they were in 



Kir,. ;j. Kir. i 

ri,|iitiiii:ir structure of B» l*:«4Ui-;ixcd .sirin liiif n \ 11, 

nii. Kivf per font plorlf y 20n. Two rwr ••i-ni •l««i 
« i<| ctfhlni;. liollc* ITNOn rtfhliit;. 

the cold-rolled state; all showed a considerable number 
of inclusions. The “B” electrodes have the structure of 
a mild steel and are much freer from inclusions than 
are those of the other type. It is undoubtedly true, 
however, that the condition of the arc-fused metal with 
respect to the number of inclusions is a result of the 
fusion rather than of the initial state of the metal. • 
It is to be expected that the microstructure of the 
material afer fusion will be very considerably changed, 
since the metal is then essentially the .same a.s a casting. 
It has some features, however, which are not to 
found in steel as ordinarily ca.st. The general ty|M' of 
microstructure was found to vary in the different 
specimens and to range from a condition which will lx? 
designated as “columnar” ( Fig. 3) to that of a uniform 
fine equi-axed crystalline arrangement (Fig. 4). This 
observation held true for both types of electrodes, 
whether bare or covered. In the examination ot cronr*- 
sections of the blocks of arc-fused metal, it was noticed 
that the equi-axed type of structure is prevalent 
throughout the interior of the piece and the columnar 
is to lie found generally nearer the .«airface -i.e., L" 






7i8 


CHEMICAL AND METALLI^GICAL ENGINEERING 


Vol. 23 , No. 16 


the metal deposited last. It may be inferred from this 
that the r.:etil of the layers wiiich were deposited 
during the early part of the preparation of the specimen 
is refined considerably by the successive heatings to 
which it is subjected as additional layers of metal are 
deposited. The general type of structure of the tension 
bars cut from the blocks of arc-fused metal will vary 
considerably according to the amount of refining which 
has taken place as well as the relative position of the 
tension specimen within the block. In addition it was 
noticed that the columnar and coarse equi-axed crystal¬ 
line condition appears to predominate with fusion at 
high-current densities. 

Microscopic Evidence of Unsoundness 

In all of the specimens of arc-fused metal examined 
microscopically there appear to be numerous tiny 
globules of oxide as shown in Figs. 3 to 12. A mag¬ 
nification of 500 diameters is usually necessary to show 


needles were found to vary greatly in the different 
specimens. In general, they are most abundant in the 
columnar and in the coarse equi-axed crystals; the finer 
equi-axed crystals in some specimens were found to be 
quite free from them, although exceptions were found 
to this rule. In general, a needle lies entirely. within 
the bounds of an individual crystal. Some instances 
were found, however, where a needle appeared to lie 
across the boundary and so lie within two adjacent 
crystals. Several instances of this tendency have been 
noted in the literature on this subject.* The needles 
have an appreciable width, and when the specimen is 
etched with 2 per cent alcoholic nitric acid they appear 
much the same as cementite—i.e., they remain uncol- 
ored, although they may appear to widen and darken if 
the etching is prolonged considerably. The apparent 
widening is evidently due to the attack of the adjacent 
ferrite along the boundary line between the two. The 
tendency of the lines to darken when etched with a hot 



Firs. 5. SPECIMEN AI^, FIG. 6. SPECIMEN A,® (HEATED 6 HR. IN VACUO) FIG. 7. SPECIMEN ADw 

'*MctalIlc-s:lobuIe'* TnoluMfuns in Arc-Fusod Iron. FIsb. 6 and 7 wJlh' 2 T)er cent alcoholic Bolutlon of IlNOa. Fijf. 6 with 5 

per cent picric acid. X 450. 


these inclusions. In general they appear to have 
no definite arrangement, but occur indiscriminately 
throughout the crystals of iron. 

A type of unsoundness frequently found is that shown 
in Figs. 6, 6 and 7; this will be referred to as “metallic- 
globule inclusions.” In general these globules possess 
a microstructure similar to that of the surrounding 
metal, but are enveloped by a film, presumably of oxide. 
It seems probable that they are small metallic par- 
tfcles which were formed as a sort of spray at the tip 
of the electrode and which were deposited on the solid¬ 
ified crust surrounding the pool of molten metal directly 
under the arc. These solidified particles apparently are 
not fused in with the metal which is subsequently 
deposited over them—i.e., during the formation of this 
same layer and before any brushing of the surface 
occurs. By taking extreme precautions during the 
fusion, a great deal of this unsoundness may be avoided 
and the mechanical properties of the metal may be 
considerably improved. 

The most characteristic feature of the steel after 
fusion is the presence of numerous lines or needles 
within the crystals. The general appearance of this 
feature of the structure is shown in Figs. 8 to 11 
inclusive. The number and the distribution of these 


alkaline solution of sodium picrate, as reported by Corn- 
stock,”* was confirmed. Fig. 10 illustrates the appear¬ 
ance when etched in this manner. The needles are 
sometimes found in a rectangular grouping—i.e., they 
form angles of 90 deg. with one another. In other cases 
they appear to be arranged along the octahedral planes 
of the crystal—i.e., at 60 deg. to one another. This is 
best seen in specimens which have been heated, as ex¬ 
plained below. 

In some of the specimens certain crystals showed 
groups of very fine short needles (Fig. 11). The 
needles comprising any one group or family are usually 
arranged parallel to one another, but the various groups 
are often arranged definitely with respect to one another 
in the same manner as described above. Similar needles 
have been reported in the literature by Miller.” 

*G. F. ComHtock, **Mlrrostructurc of Iron Deposited by Electric 
Arc Welding.** Bull. 145. American Inst of Minins Ensrs., p. 43. 
See FIk. 8. E. F. Law. W. H. Merrott, and W. P. Disby, “Some 
.Studies of Welds,’* Journal. Iron and Steel Inst., vol. 83, (1911—1), 
p. 103. See Flf?. SO. J. Caldwell, ’’Report to the U. .S. Shipping 
Boiird, Emergency Fleet Corporation, on Electric Welding and 
its Application in the United States of America to Ship Con¬ 
struction." (Publfshed by tho EinerKCncy Fleet Corporation. 
1918). p. 351. See Fis. 14B. 

-G. F. Comstock, “Microstructuro of Iron Deposited by Electric 
Are 'Woldlnf?,*' Bull. 145, American Inst, of Mining En^rs., p. 43. 
Sec Fis. 8. 

*S. W. Miller, ’’Path of Rupture In Steel Fusion Welds," Bull. 
146. Amorlenn Inst, of Mining Engrs. p. .311. 
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FIGS. 8 TO 11. CHARACTKRISTFC •‘NKBSDI.ES*’ OR ’TLATES*’ 

X 375. 

Flff. 8. Specimen etched with 5 per cent picric acid In 
alcohol. 

Fig. 9. Specimen BDi after usinf? for thermal analyslfl, re¬ 
heated in vacuo to 900 deg. C. four limes. Picric acid ctchina. 

Flff. 10. Same as Fi^. 9 except etched in hot alkaline sodium 
picrate solution. 

Fifp. 11. Specimen of welded joint between slip-plate. Addi¬ 
tional very small needles are noted. Etching: 2 per cent HNOa 
In alcohol. 

An attempt was made by Dr. P. D. Merica to deter¬ 
mine whether the so-called lines or needles were really 
of the shape of needles or of tiny plates or scales. An 
area was carefully located on a specimen prepared for 
microscopic examination, which was then ground down 
slightly and repolished several times. It was possible to 
measure the amount of metal removed during the slight 
grinding by observing the gradual disappearance of cer¬ 
tain of the spherical oxide inclusions the diameter of 
which could be accurately measured. By slightly etching 
the specimen after polishing anew it was possible to fol¬ 
low the gradual disappearance of some of the most prom¬ 
inent needles and to measure the maximum ''depth’’ of 
such needles. It was concluded from the series of 
examinations that the term "plate” is more correctly 
descriptive of this feature of the structure than "line” 
or "needle.” The thickness of the plate—i.e., the width 
of the needle—varies from 0.0005 to 0.001 mm. and 
the width of the plate ("depth”) may be as great as 
0.005 mm. The persistence of the plates after a regrind¬ 
ing of the surface used for microscopical examination 
may be noted in some of the micrographs given by 
Miller.' The authors are not aware, however, of any 

•S. W. Miller, "Some Structures in Steel Fusion Welds/’ TroM., 
American Inst, of Mining Engrs., vol. 58, p.«700. 


other attempt to determine the shape of these plates 
by actual measurements of their dimensions. 

Plates Probably Dub to Nitrides 

The usual explanation of the nature of these plates 
is that they are due to the nitrogen whic*h is taken 
up by the iron during its fusion. Other suggestions 
which have been offered previously attribute them to 
oxide of iron and to carbide. The suggestion concern¬ 
ing oxide may be dismissed with a few words. The 
plates are distinctly different from oxide in their form 
and their behavior upon heating. It is shown later that 
the tiny oxide globules coalesce into larger ones upon 
prolonged heating in vacuo ; the plates also increase in 
size and become much more distinct (see Figs. 32, 34 
and 36). In no case, however, was any intermediate 
stage betwen the globular form and the plate produced 
such as would be expected if both were of the same 
chemical nature. 

Regarding the assumption that they are cementite 
plates, it may be said that the tendency during fusion 
is for the carbon to be "burned out,” thus leaving an 
iron of low carbon content. In all the specimens, islands 
of pearlite (usually with cementite borders) are to be 
found and may easily be distinguished with certainty. 
The number of such islands in any specimen appears 
to be sufficient to account for the carbon content of the 
material as revealed by chemical analysis. In some 
cases the pearlite islands are associated with a certain 
type of "lines” or "needles” such as are shown in Fig. 
12. These needles, however, appear distinctly different 
from those of the prevailing type and are usually 
easily distinguished from them. 

The fact that the plates found in the arc-fused metal 
are identical in appearance and in behavior (e.g., 
etching) with those found in iron which has been nitro- 
genized is strong evidence that both are of the same 
nature. Fig. 13 shows the appearance of the plates 
produced in electrolytic iron by heating it for some time 
in pure ammonia gas. These plates behave in the 
same characteristic manner when etched with hot 
sodium picrate as do those occurring in arc-fused iron— 
i.e., they darken slightly and appear as finest rulings 
across the bright ferrite. The fact that the nitrogen 
content of the steel as shown by chemical analysis is 
increased by the arc-fusion also supports the view that 
the change which occurs in the structure is due to the 



FIG. 12 

specimen Al> 2 , ftrhed with 2 per cent nlrohollc nitric nold. 
Shows peaiilte Islands, "needles'* and oxide IneluMions. X 750. 
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<'liaractprifltio alMic-tmv nf 
••If* trolytic* Iron hoiitcMl in 
Nila at ono cli'K. (*. l*wo 
lypi's of nih'ldt' plnlp.M. 
IOIoIkmI with U pi-r • 1*111 rilro- 
hoik* lINOa. y :*. 75 . 


KKS. H 

Arc-fuxiMl iron prudiiri'd in 
*'02 alniosphoro. Typo “A”, 
afa-ln. elnotrodos, IHO ampcros. 
I'!trhi*r1 with 5 pt:r ri-nl pit ri« 
'ic'lil in .’ilfohol. y STTi. 


iiitroefcii. The sisitenicnt. has hceii made by Ruder* that 
metal fused in the absence of nitrogen—i.e., in an 
atmosphere of carbon dioxide or of hydrogen- -does 
not contain any plates and hence the view that the plates 


plates*' do not appear to determine to any appreciable 
extent the course of the path of rupture. 

The behavior of the plates under deformation can 
best be seen in thin specimens of the metal which 
were bent through a considerable angle. Results of 
examination of welds treated in this manner have been 
described by Miller.* Small rectangular plates of the 
arc-fused metal, approximately in. thick, were pol¬ 
ished and etched for microscopic examination and were 
then bent in ^e vise through .an angle of 20 deg. 
(approximate). 

In Figs. 18 to 21 inclusive are given micrographs 
illustrating the characteristic behavior of the material 
when subjected to bending. For moderate distortion 
the nitride plates influence the course of the slip-t>ands 
in much the same way that grain boundaries do—i.e., 
the slip-bands terminate usually on meeting one of the 
plates with a change of direction so that they form a 
sharper angle with the plate than docs the portion of 
the slip-band which is at some distance away (Pig. 18). 
When the deformation is greater the slip-banda occur 
on both aides of the nitride plate, but usually show 



KKS. ir». SPECIMEN lU Klfi. 1C. SPECIMEN H. PICI. 17. SPECIMEN 

Elii-li-olytir ('opiii‘ 1 * «l•‘|)•t.sit for |iri>t(Tt lun during polfflhiner- Etchini;: L* pt.*!’ rent TTNO, in alcoliol. X '.2SU. 


lire due to the nitrogen is very much strengthened. In 
Fig. 15 the appearance of specimens prepared at the 
Bureau by arc fusion of electrodes of type “A” in an 
atmosphere of carbon dioxide is .shown. The micro¬ 
scopic examination of the fused metal shows unmis¬ 
takable evidence of the presence of some plates, although 
they differ .somewhat from those found in nitrogenized 
iron and in metal fused in the air by the electric arc. 
[Evidently they are due to a different cause from the 
majority of those formed in the iron fused in air. For 
convenience, in the remainder of the discua.sion the 
•‘plates” will be referred to as “nitride plates.** 

Relation op Microstructtirk to the Path of Rupture 
The faces of the fracture of several of the tensior 
specimens after testing were heavily plated elec- 
trolytically with copper so as to preserve the edges of 
the specimens during the ))olishing of the section and 
examined microscopically to see if the course of the 
path of rupture had been influenced to an appreciable 
extent by the microstructural features. In general, 
the fracture appears to be intercrystallinc in type. 
Along the path of rupture in all of the specimens were 
smooth-edged hollows, many of which had evidently been 
occupied by the “metallic globules'* referred to above, 
while others were gas-holes or pores. Portions of the 
fracture were intracrystalline and presented a jagged 
outline, but it cannot be stated with certainty whether 
the needles have influenced the' break at such points 
or not. Fig. 16 shows the appearance of some of the 
fractures and illustrates that, in general, the “nitride 

■W. S. Rudor, “Metullni'K.v t»f th** Ai-i \V»*lil.’' KlccMc 

I victr, vol. Ill, p. 941. 


a slight variation in direction on the two sides of the 
nitride plate (Fig. 19); this is often quite pronounced 
at the point where the plate is cros.sed by the slip-band. 



FIGS. 18 TO 21 

Rvhavior of “nitride platoe*' during plastic deformation of tho 
Iron. Specimen RP 9 , etched with 2 per cent alcoholic nitrio acid 
before bending. X •'>00. 

«>S. W. Miller, '‘Path of Rupture in Steel Fusion Welds." Hull. 
116. .\nieiican Inst, of Mining Engrs.. p. 811. 
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FICJ. 

“A" (inciiflii'il in 

wMtiM- froiri l.OUU •!<■«:. K.-ilnl mar- 

Irnsltli* inarkitiK:^^, rsiirrlally near siir- 
r.'u-** Ktf'hnl with U |mt orrit 1TN<> 
in aU-nhfil. y HOO. 


fh;. L’I 

Same .i.s FIk. 2.'t, but sliowIriK in 
l«M‘lor iiiai'kiiiKM (vo of ‘'pliilr.s" 

of arc-fusod mctnl. Ktolind with 2 pi‘i‘ 
In .mIi’oIioI X fiOO 


FrC. 22 

Spcclmoii ADio qiifriehorl In t-obl Via- 
ler from l.fJOb ih'n. c\, suppi‘(‘>>siii»: 
nitride platos and di'volofiinfr ninrtoti' 
altic structiii'f. Ftc-hod wltli 5 pt-i 
rent nlroholh* plnir arid. X aOO. 

In a few cases evidence of the “faulting** of the plate 
as a result of severe distortion was noted (Fig. 20). 
Thi.s was a rare appearance, however, because of the 
unsound nature of the metal. 

On account of the inclusions and other features of 
unsoundness, rupture occurs at such points before 
the sound crystals have been sufficiently strained to 
show the characteristic behavior of the plates. Other 
micrographs show the beginning of a fracture around 
one of the “metallic globule” inclusions before the 
.surrounding metal has been very severely strained. For 
this reason the influence of the plates on the mechanical 
properties of the crystals cannot be stated with cer> 
tainty. It would appear, however, that on account of 
the apparently unavoidable unsoundness of the metal, 
any possible influence of the nitride plates upon the 
mechanical properties of the material is quite negligible. 

Some of the same specimens used for cold bending 
were tom partially in two after localizing the tear by 
means of a saw cut in the edge of the plate. The 
specimen was then copper plated and prepared for micro¬ 
scopic examination, the surface having been ground 
away sufflciently to reveal the weld-metal with the tear 
in it. The nitride plates did not appear to have deter¬ 
mined to any extent the path taken in the rupture 
produced in this manner. 

Effect dt Heat Treatment Upon structure 

With the view of possibly gaining further informa¬ 
tion as to the nature of the plates (assumed to be 
nitride), which constitute such a characteristic feature 
of the microstructure, a series of heat treatments were 
carried out upon several specimens of arc-fused elec¬ 
trodes of both types. Briefly stated, the treatment 
consisted in quenching the specimens in cold water after 
heating them for a period of ten or fifteen minutes at 
a temperature considerably above that of the Ac., trans¬ 
formation; 925, 950 and 1,000 deg. C. were the tem¬ 
peratures used. After microscopical examination of the 
different quenched specimens they were tempered at 
different temperatures which varied from 600 to 925 
deg. C. for periods of ten and twenty minutes. The 
samples which were used were rather small in size, 
being only i in. thick, in order that the effect of the 
treatment should be thorough, and were taken from 


tt.st bars A., A . Al)B., R.. and B,. These represented 
metal which had been depo.sited under different condi¬ 
tions cf current density.’ No plates were found to 
be present in any of the specimens after quenching. 
Kig. 22 shows the appearance of one of the quenched 
bars, a condition which is typical of all. The struc¬ 
ture indicates that the material comprising the plates 
bad dissolved in the matrix of iron and had been 
retained in this condition upon quenching. The needle- 
like striations within the individual grains are char¬ 
acteristic of the condition resulting from the severe 
quenching and are to be observed at times in steel of 
a very low carbon content. Fig. 23 shows the appear¬ 
ance of one of the “A" electrodes (V-* in.) quenched 
in cold water from 1,000 deg. (*. Some of the crystals 
of the (pienched iron also show interior markings some¬ 
what similar in appearance to the nitride plates (Fig. 
24). These are, however, probably of the same nature 
as the interior tree-like network .sometimes seen in 
ferrite which has been heated to a high temperature." 
The striations were found to be most pronounced in the 
specimens of arc-fused metal which were quenched from 
the highest temperatures, as might be expected. Braune* 
states that nitride of iron in quenched metal is retained 
in solution in the martensite. The same may he inferred 
from the statement by Giesen” that “in hardened steel, 
it (nitrogen) occurs in martensite.” Ruder” has also 
shown that nitrogenized electrolytic iron (3 hr. at 700 
deg. (\ in ammonia) after being quenched in water 
fnmi temperatures 600 to 9S0 deg. C. shows none of 
the plates which were present before the specimdh 
was heated. 

The sets of specimens (A,, A^ AD,„ B„ B„ and B,) 
quenched from above the temperature of the Ac, trans¬ 
formation were heated to various temperatures, 600, 
700, 800 and 925 deg. C. In all ca.ses the specimens 
were maintained at the maximum temperature for 
approximately ten to fifteen minutes and then cooled 

•Soe Table VI; “Tli** riiyalcal ITopcfrtlca of Are-Kused Steel,'* 
I'liKM. & Mkt. Eno.. Ol. 6, 192(1, vol. 2S, p. 679. 

"FT. S. Rawdon and 11. Scott, Tiureau of Standarde. Technologic 
r.ipcr 356. Fig. 2H. 

‘■*17. Braune, "Influence de I'axote aur Ic for ut I'aclcr," Bdvue 
Ilr Mr.t. MvmoiTB, 1905, p. 497. 

‘"W. (jic'cieii, "Some Notca on the Influence of Nitrogen In Steel." 
Varnvgie ficholarahip Mvmoira, Iron and Steel Inatitute, vol. 1, p. 1. 

>wj. r. (Tomaiocik and W. H. Iluder, "The Bffect of Nitrogen on 
Stppl." A Mar. Bno., vol. 22. p. 399. 
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inos. 2b TO 30. PJFFKCT OF HKAT-TREATAIENT OF ARC- 
FUSED IKON 

All ctclu'd with 2 per cent alcoholic UNO,. X 450. 

FIf?. 25. Specimen ADio dopoflltrd. 

26. Same after qiionelilnf; from above Acg and rohoailnK 
to 650 dog, C, No “platoM” have formed. 

^ FIb. 27. Specimen A Dm after quenching from above Ac* and 
reheating to 700 dog. C. "inatea” beginning to reform. 

Fig. 28. Spi'clmcn Jiu after quenching from above Ac* and 
reheating to 800 deg. C. 

Fig. 20. Specimen 15, after quenching from above Ae* and 
reheating to 925 deg. C. 

Fig. 30. Specimen Aa afttir queniidng from above Aca and 
reheating to 925 deg. C. 

in the furnace. Figs. 25 to 30 inclusive summarize the 
resulting effects upon the structure. Heating to 660 
deg. C. is not sufficient to allow the plates to redevelop, 
but in the specimens heated to 700 deg. C. a few small 
ones were found. The effect is progressively more pro¬ 
nounced with the increased temperature of tempering, 
and in the material heated to 925 deg. G. they are 
as large and as numerous as in any of the arc-fused 
specimens. The heating also develops the islands of 


pearlite which are not always to be distinguished very 
clearly in the simple fused metaL The work of Ruder*' 
referred to above shows that nitrogenized iron which 
has been quenched and so rendered free from the 
nitride plates behaves in a similar manner upon heat¬ 
ing to temperatures varying from 700 to 950 deg. C.; 
the plates reappear after a heating for fifteen minutes 
at 700 deg. G. (or above), followed by a slow cooling. 
The similarity in behavior of the two is a further 
line of evidence that the arc-fused metal contains more 
or less nitrogenized iron throughout its mass. 

Plates Remain After Long Annealing 

The persistence of the nitride plates was also studied 
in specimens heated at 1,000 deg. G. in vacno for a 
period of 6 hr. A set of specimens (one each of test- 
bars AD,, A„ AD^ A.„, B^, B« and BD.) was packed in 

a '*U8alite’’ crucible, and covered with alundum sand; 
this crucible was surrounded by a protecting alundum 
tube and the whole heated in an Arsem furnace. A 
vacuum, equivalent to 0.2 mm. mercury, was main¬ 
tained for the greater part of the 6-hr. heating period; 
for the remainder of the time the vacuum was equiv¬ 
alent to 0.1 to 0.2 mm. mercury. The specimens were 
allowed to cool in the furnace. Ruder'* has stated that 
1 hr. heating in vacuo at 1,000 deg. G. was sufficient 
to cause a marked diminution in the number of plates 
in both arc-weld material and nitrogenized iron and 
that at 1,200 deg. G. they disappeared entirely. 

The results obtained are shown in Figs. 31 to 36 
inclusive. In contradistinction to Ruder’s w*ork the 
plates are more conspicuous and larger than before, 
the oxide specks are larger and fewer in number. Many 
of the plates appear to have been influenced in their 
position by an oxide globule. It would appear that 
the conditions of the experiment are favorable for a 
migration of the oxide through an appreciable distance 
and for a coalescing into larger masses. Figs. 82, 34 
and 36 all show some cementite at the grain boundaries 
which resulted from the ‘•divorcing” of pearlite. The 
oxide, is eliminated entirely in a surface layer aver¬ 
aging approximately 0.15 mm. in depth. Only in pro¬ 
jections (right-angled comers, sections of threads of 
the tension bar, etc.), was there any removal of the 
nitride plates by the action of the continued heating 
in' vacuo. This is shown in Fig. 37, which illustrates 
the removal of the oxide inclusions also. No evidence 
was found that the small amount of carbon present in 
the arc-fused metal is eliminated, particularly beneath 
the surface. 

Fig. 6 (page 778) illustrates an interesting exception 
{o the rule that the nitride plates are flat. The general 
appearance suggests that the “metallic globules” solidi¬ 
fied under a condition of “constraint” and that this con¬ 
dition still persists even after the 6-hr. heating at 1,000 
deg. G. which the specimen subsequently received. 


T I. CHANGE IN NITROGEN CONTENT LT>ON HEATING 


Spprinien 

Wt. of 
Sniiipla 
in GramB. 

Averago 

llnfnre 

llotttiiig 

Nitrciaen Content, 
per Cent 

After Treating 
in Vaouo. 

Loss 

l>*»r Cent 

Aa . 

I 19 

0 127 

0 062 

51 

\u 

6 0 

0 124 

0.078 

37 

HDs . 

... 1 62 

0 140 

0 059 

57 

Mb. 

.... 1 16 

0.121 

0 054 

55 


. “G. F. Oomstook and W. E. Ruder, **The EfTect of Nitrogen on 
Stool," CiJKM. & Met. Enq., vol. 22. p. 399. 

“W. S. Ruder, "Motallurffy of tho Arc Weld,” Qeneral EUctrio 
Uevirvo, vol. 21, p. 941. 
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Several of the specimens which were heated in vacuo 
(6 hr. at 1^000 deg. C.) were analyzed for nitrogen. 
The results are given in Table I. 

The fact that the specimens lose nitrogen upon heat¬ 
ing (although the amount remaining is still many times 
the nitrogen-content of the metal before fusion), 
coupled with the fact that the “nitride plates" are 
larger and iriore conspicuous after heating than before, 
suggests very strongly that these plates are not simple 
nitride of iron. The method used for the determina¬ 
tion of nitrogen gives only the “nitride" nitrogen, hence 
a possible explanation for the change in nitrogen con- 




FIO. 37. EFFECT OF PRONOUNCEn HEATING UPON THE 
STRUCTURE OF ARC-FUSEO IRON 
S|)oc>im«‘n ADto was limttHl for 6 lir. In varno at 1,000 (Icr. C. 
Thp mloroKraph rpproscnts a section of tho sporlinni .at oiio <*ornpr. 
Tho oxide and “nltrlclp plates’* have boon tvinovod In tlie oxposiHl 
tip of the thread. Etching, 2 per iroiit uUoliolir solution of nil lit* 
at'UI. X 450. 

tent is that it has been converted into another form 
than nitride and may not have been eliminated from 
the specimen. 

Thermal Analy.sis of Arc-Fuskd Steel** 



In order to throw further light on the nature of 
the plates (nitride) found in the metal after fusion in 
the arc, the thermal characteristics of the electrode 
material before and after fusion as revealed by heating 
and cooling curves were determined. Samples of a 
irt-in. electrode of type “A" and of the specimen A, 
which resulted from the fusion were used as material 
(composition in Tables III and VI, Chemical & Metal¬ 
lurgical Knginekring, Oct. 6, 1920, vol. 23, pp. 677 and 
678). 

In Fig. 38 are given the curves obtained which show 


I’AULK 11. TIIETlIEH.MALCIIARACTEinSTIC'SOFARC-FUSKl)IRON 


Art 

O 

i 


a 

-a 


879 

879 


820 

822 

821 

816 


* llf'iitifl at r;ito (if 0 16 deg. i'. nrr Her., cooloij 0.1 S deg. (J. per hoc. 

IccI the rate of licaliiiK. 


766 

766 

764 

764 

765 

f64 

For othoi 


FIC..S. 31 TO 3C. EFFECT OP 6 -HR. HEATING AT 1,000 DEG. 
C. IN VACUO 

All otohod with 2 per oont alcoholic IlNOa. X 4-’i0. 

Fler. 31. Initial structure of ADg. 

Fig:. .32. ADs aftc'r heating. 

Fij?. 3.3. Initial structure of D 4 . 

Fl|f. .34. R 4 after hcatinff. 

FIk* 35. Initial atructuro of Au. 

Fi|?. 36. Aio after heatlns. 


tho niti* of roolitig (•(iiinl __ 

t The Bsuiv BpcL'iiiion wan hcati'd four tiincii in HUcciibHioti, um nhown in Fig 38. 

the characteristic behavior of the arc-fused metal upon 
heating. The commonly used inverse-rate method was 
employed in plotting the data; the details of manipula¬ 
tion and the precautions necessary for the thermal 
analysis have already been described.** In Table II are 
summari/.ed the data shown graphically in Fig. 38. 
The principal change to be noted which has resulted 


•’(’ridIt l.s iup to Tfow.'ird Scott, 
work d(.'scril- I In this srclluti. 

i-*!!. Scott and J. R. Freeman, liurcau 
I’.npiT 348. 


ns.sl.st:irit iihyshl.^l. for Iho 
of Stuiidard.s .Scientific 
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from the arc-fusion of the iron is in the A., transforma¬ 
tion. This is now very similar to the corresponding 
^ange observed in a veiy mild steel (e.g., approx¬ 
imately 0.16 per cent carbon). That the difference in 
the A, transformation of the arc-fused metal as com¬ 
pared with that of the original electrode is not due to 
an increase in the carbon content is evident from the 
lack of the sharp inflection of the A, transformation 
("pearlite point”) which would, of necessity, be found 
in a low-<*arbon steel. No evidence of the A, change 
was observed for the arc-fused iron within the range 
of tempeu-ature from 150 to 050 deg. C. The change in 
the character of the A transformation is without doubt 

UK.olNAL MLTAL 


-Ir/ 


Q> 

c 


ings) of 6 hr., the maximum temperature being 1,035 
deg. G. The transformation apparently is unaffected 
by the long-continued heating, thus confirming the 
results described in the preceding section. 

In discussing the properties of steel nitrogenized by 
melting it in nitrogen under pressure, Andrews” states 
that it was found possible to extract almost entirely 
the small quantities of nitrogen by heating a specimen 
at 1,000 deg. C. in vacua for periods of 1 to 6 hr. The 
metal used contained 0.16 per cent carbon and 0.3 per 
cent nitrogen. Thermal curves are given to show that 
there are no critical transformations in the material; 
the nitrogen suppresses them. They gradually reap¬ 
pear, however, as the nitrogen is removed by heating 
the material tn vacuo at 1,000 deg. G. Several days* 
heating was required, however, to obtain an entirely 
degasided product, the carbon being removed also. A 
further statement is made that a steel of 0.6 per cent 
carbon content containing 0.25 per cent nitrogen can 
be brought back to the normal .state of a pure steel only 
by several weeks’ heating in vacuo. 

The results of the thermal analysis add considerable 
confirmatory evidence to support the view that the plates 
existing in the arc-fused metal are due to the nitrogen 
rather than to carbon. 
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ISTIOS OF ARC-FUSED IRON 

'Ch*' of the aiTOw Indicates whether the curve Is a heat- 

Ini? in- ooollni: l•urvf•. 


to be attributed to the influence of the increased 
nitrogen-content of the iron. 

The specimen was maintained above the temperature 
of the A transformation for a total period (four heat¬ 


SUMMARY 

Microscopic examination of bent pieces of arc-fused 
metal show that the metallic grains are inherently 
ductile, even to a high degree. Grosser imperfections, 
however, are entirely sufficient to mask this mark of 
excellence. 

The view that the characteristic features observed 
in the structure of the arc-fused iron are due to the 
increased nitrogen content is supported by several dif¬ 
ferent lines of evidence. These include the likeness of 
the structure of the material to that of pure iron 
which has been "nitrogenized,” the similarity in the 
behavior of both arc-fused and nitrogenized iron upon 
he.ating, the evidence shown by thermal analysis of the 
arc-fused metal, together with the fact that, as shown 
by chemical analysis, the nitrogen content increases 
during fusion, while the other elements, aside from 
oxygen, decrease in amount. The characteristic form 
in whicb oxide occurs in iron, together with its behavior 
upon heating, renders the assumption that the oxide is 
responsible for the plate.s observed in the material a 
very improbable one. 

Judged from the results obtained, neither type of 
electrode appears to have a marked advantage over the 
other. The use of a slight protective coating on the 
electrodes does not appear to affect the mechanical prop¬ 
erties of the arc-fused metal materially in any way. 
The specimens were prepared in a manner quite differ¬ 
ent from that used ordinarily in electric-arc welding 
snd the results do not justify any specific recommenda¬ 
tions concerning methods of practice in welding. 

In addition to the credit given throughout the text 
to those who have co-operated in various phases of the 
investigations, the authors wish to acknowledge the 
help of H. L. Whittemore and R. W. Woodward for the 
aid in the necessary mechanical testing and to F. H. 
Tucker for the general chemical analyses made during 
the progress of the work. 

Bureau of Standards. 

Washington. D. O. 

»H. II. Andrew#, “lioii and Nltios^n," J. Iron and Stet-i tn^t., 
vol. X6 (1912—11), p. 210. 
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The Disk, Plate and Cylinder Processes for the 
Production of Carbon Black 


Description With Mechanical Details of Disk, Plate and Cylinder Process 
Carbon Black Plants — Driving Mechanism and Heat 
Variations—Comparison of Processes 

By ROY 0. NEAL 


T he small rotating disk, ring or Blood process was 
invented by A. R. Blood in 1883 and is extensively 
used at the present time. The disk upon which 
the carbon black is deposited is shown in Fig. 1. It is 
made of cast iron, varies in diameter from 36 to 42 in. 
and has a 50-in. face. The lava tips are set in a circular 
piece of 3-in. standard pipe, which is about 28 in. in 
diameter and contains from eighteen to twenty-four 
tips. The scraper for removing the carbon is in contact 
with the disk continuously and is set over a hopper 
radially with the disk. 

A driving gear bolted on the disk, and a pinion mesh¬ 
ing with the gear, are attached to the drive shaft by 
means of a setscrew. The teeth of the pinion are 
extraordinarly long to allow for expansion and contrac¬ 
tion of the entire length of the driving shaft. A shaft 
base or cap sets in the axis upon which the disk rotates 
and acts as a guide and support for the driving shaft. 
It also makes the pipe, that sets on a concrete base and 
carries the weight of the disk, more rigid and stable. 
I'he gear and pinion actuate the disk, which makes one 
revolution in about 15 min. Details of a wheel, driving 
gear and pinion, and shaft base are given in Fig. 2. 
An assembly drawing of a gear and pinion, shaft base 
and accessories is shown in Fig. 3, although a disk i.s 
used of different design than that above described. 

The disks are arranged in rows having twenty-one 
disks per row, with either two or four rows per building, 
although the latter is the more common practice. One 
unit plant has from sixteen to twenty buildings, so that 
there are eighty-four disks per building and 1,532 disks 
in an 18-building factory. 

Each pair of rows has one conveyor and each row has 
a separate drive shaft extending the entire length of 
the building. The drive shafts are moved by a gear 
and pinion, power being transmitted by a 2-in. shaft 
located in the alley. Fig. 4 shows how the power is 
t ransmitted to a building having four rows of disks. 

The carbon black is delivered from the buildings and 
proceeds the same as in the channel process. No gear- 
shifting machine is employed and the shafting is lighter 
than in the channel system, as the weight of the mate¬ 
rial in the condensing buildings of a typical plant using 
the rotating disk method is about 150 tons. 

The quality and yield of the carbon black made by the 
disk process is approximately the same as that made by 
the channel method.* 

The “Plate” or c:abot Process 

The plate system was invented by Godfrey L. Cabot 
about thirty years ago and has two modifications, one 
consisting of stationary plates 24 ft. in diameter beneath 


by permlflslon of the Director of the Bureau of Mlnra. 
*Soe Phbm. ft Mbt. Bno.. voI. 2», No. 16. Oct. IS, 1920. p. 729. 


which are revolving scrapers and burners that are su])- 
plied with gas, and the other, using revolving plates 21 
ft. in diameter, having stationary scrapers and burner.^. 
The first arrangement is chiefly used and is employed at 
a plant in West Virginia which until recently had the 
largest output of any factory in the world. This plant 
had 113 plates and is shown in Fig. 5. This process 
also used in Louisiana. 

The plates are made of forty-eight segments, .sixteen 
ill the inner row and ihirty-two in the outer row, the 
over-all diameter being 24 ft. The plates are perforated 
with ventilator holes to allow the products of combus¬ 
tion to escape and afford a means of maintaining a 
draft. The plate is supported by guys which are screwed 
into a cap having approximately the .shape of u very 
broad truncated cone. This cap rests upon the top of a 
hollow mast, the joint between the cap and the mast 
being made gas-tight with asbestos. 

The plates are surrounded by a circular building 
made of corrugated sheet iron and are 26 ft. in diam 
eter. Above each plate is a roof made partly of tri¬ 
angular pieces of sheet iron and partly of four-sided 
.sheets of corrugated iron that extends about two- 
thirds of the distance up the 16-ft. mast, leaving, there 
fore, in the center an open space having about one-third 
the diameter of the plate, through which the products of 
combustion can escape. 

The mast stands in a bed-plate, the upper surfai'e of 
which carries a groove in which run steel balls as a 
bearing. Upon these steel bulls rests a casting having 
eight arms projecting outward and upward that fit into 
the lower ends of struts made of 2-in. pipe. On the 
outer end of these struts is an angle easting into which 
the pipe fits, and a horizontal hole which accommodates 
a horizontal guy rod. Each horizontal guy is connected 
at the inner end to an octagonal plate which rotates 
with the burners around the central mast. 



Fin. 1. DI.<9K CARBON DEPO.^lITTNO .STTRFArE 







786 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 23, No. 16 


The scrapers and burners revolve around the central 
mast and the burners fit in a gridiron of pipe lying on 
a circle of 4i x i-in. bar iron which is bolted to the 
vertical face of the angle castings. The lamp is fed by 
two 3-in. holes in the central mast incased in a gas-box 
with stuffing boxes and glands above and below. This 
gas-box revolves around the mast supported on the 



KH;. L*. DKTAILS OF Dl.SK AND DlllVlNG MECHANISM 


eight-horn casting with the burner pipe, radial black 
box, etc. 

The gas line from the regulators is connected to the 
bottom of the mast, this mast closed above by a cap 
from which depend the oblique guys. Slightly below 
the scraper box are the 3-in. perforations that admit 
the gas into the gas-box. To the gas-box are connected 
two l-i-in. pipes feeding a 4-in. main in which are 
screwed the l}-in. burner pipe extending beneath the 
surface of the depositing plate. Each 4-in. pipe feeds 
over fifty ll-in. pipes, equidistant from one another and 
extending to the periphery, the circular depositing plate. 
The 1-in. pipes carry the lava tips, that are the same 
as those in the channel or disk process. The two center 
pipes have sixty lava tips each, and there are 1,265 tips 
under the entire plate. The burners make one revolu¬ 
tion in 8 min. 

The black is removed from the plates by scrapers 
placed radially to the mast. Below the scrapers is a 
collecting box that carries a screw conveyor, the shaft of 
which is actuated by a gq^r and pinion. The gear sits 
pn the mast and the pinion on the end of the conveyor 
shaft. The carbon is carried to the inner end of the 



collecting box and descends through a vertical pipe into 
a circular box that discharges downward into a long 
conveyor which runs beneath the circular boxes and 2 
ft. from the center of the ring. The black is carried 
from several plates by conveyors that bring it to the 
packing house, in which it is elevated to bins, from 
which it is dropped into the packing machines. 

All the machinery at these plants moves very slowly 
so that a surprisingly small amount of power is used. 
Only one 35-hp. gas engine is necessary to operate 
twenty-two plates. This includes power for conveyors, 
packing and bolting machinery. 

The writer is indebted to Godfrey L. Cabot for a great 
deal of the information concerning this system. 

Roller ok Rotating Cylinder Process 

The roller process was first used by E. R. Blood in 
1883, but at first was unprofitable owing to the small 
yield. Later, however, the operation details were im¬ 
proved and a market for this product, which possesses 
valuable properties notwithstanding its inferior color, 
has been created. At the present time this product sells 
for the highest price of any grade of carbon black and 
supplies a limited market, being utilized chiefly in 
making lithographic and embossing inks, and printing 
ink for half-tone prints. 



FIG. DUIVINC. MECHANISM IN DISK I'ROCESS 

The buildings or benches in this method are from 65 
to 100 ft. in length and from 25 to 35 ft. in width, 
being made of 24-gage straight or V-crimped sheet iron, 
and wired to a small angle-iron framework. From four 
to ten buildings are connected to the same driving shaft 
or source of power. 

The gas is reduced in pressure as in other methods 
and led to each set of rollers or cylinders by means of 
a 13-in. pipe. Some manufacturers place a small disk 
in the screw union in each distributing pipe before it is 
connected to the pipe carrying the lava tips in order to 
regulate the flow of the gas uniformly under each roller. 
The burner pipe holding the lava tips is from 3 to 5 
in. below the cylinders and in most cases is lower than 
in the channel system. The lava tips are round and have 
a round perforation instead of a hshtail opening. The 
flame issuing from the tips is cylindrical. The tips are 
separated by I in. to 4 in., as is shown in Fig. 6. 

The rollers are from 3 to 8 ft. in length, having a 
spider bearing for a li-in. shaft. If made of cast iron 
they are about A in. thick and 8J in. (outside diamen- 
sions) in diameter, weighing approximately 100 lb. The 
outside of the rollers is machine faced. Some operators 
use ordinary extra heavy casing in 8- or 9-ft. lengths 
and place spider bearings by means of countersunk 
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rivets in each end in the center for the shafting. This 
arrangement is cheaper and makes the plant more inde¬ 
pendent of the local foundries, although there is a pos¬ 
sibility of the cylinders warping, consequently throwing 
the driving mechanism out of alignment. At a plant 
using, casing no difficulty was experienced due to warp¬ 
ing, distortion or scaling by heat. 

The scrapers for removing the deposited carbon 
black are located at the direct top of the rollers or near 
the top, and run longitudinally the entjre length of the 
rollers. They are in direct contact with rollers and 
scrape continuously. On one design V-shaped blades 



via. 5. PiJVTK ruorKSS plant 


are attached to the opposite ends of downwardly curved 
metal straps. One of the blades is positioned for con¬ 
tact with one of the rollers and one for another roller. 
The weight of the straps and blades is borne by the 
cylinders, and is sufficient to cause the blades to come 
into close contact with the rollers and perform their 
scraping function efficiently. 

Over the cylinders is located a removable sheet iron 
hood, provided with apertures for controlling the ven¬ 
tilation within the roller chamber. This hood also pro¬ 
tects the cylinders against drafts. Arranged below 
the cylinders is a trough-shaped hopper contracted at 
the bottom and designed to shut out the air from the 
cylinders and to collect the black which is scraped there¬ 
from. A screw conveyor is mounted in the bottom of 
the hopper and carries the black to the bolting machines, 
thence to the storage bins, from which it is taken by 
the packing machines. The hood, hopper and conveyors 
are supported by an angle-iron frame. Under each hood 
are nine rollers, three rollers on each shaft. Where 4-ft. 
rollers are used there are only two rollers on each shaft, 
and in some designs there are only two sets of rollers 
to a hopper. There are two rows of hoods and hoppers 
to the building, with the shafting running the entire 
width of the building—^that is, each shaft will actuate 
four or six rollers, depending upon the length of the 
cylinders. The draft is also regulated by slits or slide 
doors in the building itself. A typeial building, then, 
would have from 196 to 288 rollers, 10,000 lava tips and 
about twenty-four to thirty-two hoods and the same 
number of hoppers. 

On each shaft, which is made of hollow pipe, a worm 
gear with about twenty-eight teeth and a pitch diameter 
of about 6 in. is attached by means of a setscrew. 
This gear is actuated by a worm 3 or 4 in. in diameter 
and having about five threads. This makes one revolu¬ 
tion every 15 to 46 min., the grade of black determining 
the rate at which the. cylinders revolve. The worm is 
mounted on a solid steel shaft moved by a chain and 


sprocket transmission from the main power line. The 
conveyors, elevators, bolting machines and packing ma¬ 
chines are also connected from the main power shaft, 
that is actuated by the gas or expansion engine. The 
power requirements are about the same as with the 
channel method. Fig. 7 shows details of this system. 

Gears 

A large number of gears are necessary in the 
machinery for making carbon black. Most of the gears 
used are bevel, since power is transmitted to the con¬ 
veyors by this type, although spur gears are made use 
of in power transmission to bolters, scalpers, etc., and 
worm gears move the cylinders in the roller process 
and transmit power from reversing gear shift to main 
drive shaft, that actuates the rack and pinion in the 
channel system. Fig. 8 shows a typical spur gear and 
pinion. The letters refer to; 

(ifur riiiion Cii>ar I'lnion 


Pilrli* (I'lrrulur) 

» r . 

. . f 

niHiiiritT of hub 

Kill*!* 


/ 

Oiitnide dminotiT 

Won* 

= u .... 

h 

bfiigth of hub 

(li»iiu*t(*r 

= />'.... 

U' 

l*iujoulioii of hub 


* Diniiictral pitrli ih thr iiuiiibtT of tenth to cuch inch of piU‘h diniuutnr. 
Till* wcinl "dmiiirtrr" wh<>ii ufiplicd tu gfjiin is olwHys uiidnrtitfKNl tu iiieitD 
pitrli duiiiiPtcr. 

If the teeth are properly shaped and the linear 
velocities of the two wheels are equal, then the angular 
velocities or speeds of rotation are inversely propor¬ 
tional to the number of teeth and to the diameters. 
Thus a gear that has twice as many teeth as one mating 
with it will revolve just half as many times per minute. 

In ordering standard gears and pinions it is only 
necessary to specify circular pitch, bore, face and ratio 
of number of teeth on gear to number of teeth on 



FIG. e. GAR m^RNRKR TTRUJn TN ROLLER PROOR.RS 


pinion. The width of the faces of teeth is generally 
made two or three times the circular pitch, although 
there is no standard rule. 

A special gear problem characteristic of carbon bfack 
industry arises due to the heat changes. This difficulty 
is solved by using pinions whose facial dimensions arc 
four or live times that of the gears so that should 
sudden expansion or contraction result in shaft the 
gear and pinions will still mesh. Should bevel gears be 
used, contraction might possibly prevent the intermesh¬ 
ing and upon expansion the teeth might break or force 
shafting out of alignment, causing a waste of powder and 
undue wear upon gears and bearings - in fact, some 
bevel gears have worn away as much as 3 in. Irom this 
cause. Quite frequently a device is resort(»d to which is 
not strictly mechanical, but which, nevertheless, gives 
good results under the wholly peculiar conditions of this 
Industry—namely, a bevel wheel is driven with a spur 
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gear. The bevel is very flat, perhaps flve or six times 
the pitch diameter of the spur that drives it. Obviously 
the wear and tear on the cogs is uneven and greater 
than a true bevel properly adjusted would give, but this 
rough and ready contrivance has the great advantage 
that as the *shaft, on which sit the spur gears, comes 
and goes with expansion and contraction the cogs on 
the spur wheels are so long that they always engage the 
teeth of the bevel gear, and as the power re(|uired is 
very small in proportion to the size of the gears and 
the motion very slow the extra wear and friction caused 
by this mathematically inaccurate method are of minor 
importance, far less injurious in actual practice than the 
evils that might otherwise result by the expansion and 
contraction of Ihe driving shaft. Some of the gears 
installed in carbon black factories are not standard, but 
are “bastard” gears and arc cast from special patterns. 

In the disk process especially gears are exposed to 
an intense heat that practically eliminates the possibility 
of lubrication, so that wear and frictional losses 
are nei'essarily large, though maximum service is 
obtainable by: 

1. Correct installation, which must take into account 
that old, badly worn gears will unduly wear new pinions 
and vice versa. 

2. Proper maintenance, which means that gears 
must be kept in mesh on true centers in proper align¬ 
ment. This necessitates proper maintenance of bearings. 

3. Lubrication where possible. 


company is operating on a commercial basis, and this 
concern is decomposing the gas for the hydrogen and is 
not even collecting the carbon formed. 

The carbon black produced by this procedure contains 
adamantine or hard particles, is grayish in color and 
possesses a high apparent specifle gravity. One sample 



4. Inspection at intervals. 

5. Ample strength, ductility and wearing surface, 
hardness in gears and pinions. 


(а) Power escapes in transmission. 

(б) Bearings wear unevenly, throwing shafts out 
of line. This is turn causes gears, bearing and other 
parts to wear faster. 

(c) Vibration is produced in the gears, resulting in 
increased wear and tear. 

Thermal Decomposition 

Several patents have been granted on cracking or 
thermal decomposition methods of producing carbon 
black from natural gas, but at the present time only one 


that the writer examined contained 5.38 per cent mattei* 
that was soluble in chloroform and possessed only one- 
fifth the tinting strength of ordinary carbon black. 

Some of the product showed 
for Shan. ^ fiakes of naphthalene, so that 

its utility in the rubber tire 
industry is very much im¬ 
paired—in fact thus far the 
product made by thermal de¬ 
composition is almost unmer¬ 
chantable and has been used 
successfully only in making 
cheap paints and has sold 
for from Ic. to 2c. per Ib. In 
one process a large pipe with 
walls 1i in. thick is erected in 
a vertical position. The gas is 
introduced in the lower por¬ 
tion of the pipe and ejected 
from a side connection located 
near the top. A temperature 
of 1,500 deg. F. is maintained 
by several circular rows of 
gas torches. The carbon, de¬ 
posited upon the inner walls of the pipe, is released by 
a revolving mechanism. This mechanism consists of a 
shaft to which chains are attached running the entire 
length of the furnace. Upon revolving, the chains 
.scrape the carbon from the inner wall of the pipe. The 
difficulty with this process is the rapid deterioration of 
pipe and the large content of iron scales in the carbon 
black. From 8 to 10 lb. has been obtained per 1,000 cu.ft.. 
of gas, but the product is of no commercial value. 

In another process the cracking chamber is lined with 
firebrick and is heated to 1,500 deg. F. by admitting at 
intervals a blast containing a mixture of air and gas. 
The carbon liberated is carried over by the blast of gas^ 
and collected in separators or bags. 


v>\i| i'StfSertv^ 
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Roller Geoir 
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If the proper attention is not given, the gears soon 
fail to mesh accurately and serious evils result, such as: 
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The channel, rotatini? disk and large plate methods 
give approximately the same yield of black per 1,000 
cu.ft. of gas. The roller system produces considerably 
less carbon than any of the other processes, but the 
resultant product is much more valuable and is utilized 
for highly specialized purposes. Table I shows the 
yield procured by various processes in different fields. 
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The channel system has the advantage that plants 
can be constructed almost entirely from standard forms, 
thus making the enlargement of this type of plant con 
venient. The cost of construction is less than any of 
the other types of factories. 

The large plate method has the disadvantage of 
re(iuiring special castings which are so large as to 
entail a greater initial cost of construction. However, 
they are advantageous when erecting a plant capable of 
producing a large output in that the pow'er reipiire 
merits are le.ss than tho.se of the other methods. 
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The rotating disk process requires a special casting, 
but has the preference over the channel method in that 
the plants arc more elastic. Part of the disk.s in a con¬ 
densing building may be out of order, still the remain¬ 
ing rings will operate and it is not necessary, as in the 
channel method, to eliminate an entire condensing 
building. 

A plant using the roller system produces the smallest 
yield and requires the largest depositing surface per 
lb. of black made and per 1,000 cu.ft. of gas burned 
fsee Table II) of any type of plant. The demand for the 
product made by this process is small and the present 
production is sufficient to supply the present demand. 


Japanese Matches 

The export of Japanese matches, which during the 
war monopolized many of the world’s markets, is now 
steadily decreasing, says the Japan Chronicle, Most of 
the trade now goes to Hongkong and the southern part 
of China. Exports during July reached a value of 
$84,399, which was a decline of $26,693 below the pre¬ 
vious month and of $41,126 below July, 1919. Enormous 
stocks have accumulated on the Kobe market, where the 
prices in August showed a slight increase over July. 


Commercial Retorting of Oil Shales 

By I^uis Simpson 

I T HAS been predicted that within two years gasoline 
will reach the record price of 76c. per gal, 

It is known that there are many millions of tons 
of oil-yielding shales in the United States, disiribiiteti 
not over one or two, but probably over a majority of 
the states and that money to develop those properties* 
and retort the shale should be readily obtainable. 

These premises being admitted, it is natural to ask. 
Why should there be any scarcity of crude hydrocarbon 
oil or of gasoline—a fractionated product of crude 
oil? There can be no elfect without a responsible 
cause ur causes. It is therefore nece.ssary to seek the 
cause or cau.ses. 

When the extent of the wealth of the uil-yieldiiig shale 
deposits began to be a|)preciated by the officials of the 
United States Hureau of Mines, thc.se officials widely 
recommended fho.se intere.sted in the utilization of these 
neglected n:i1ural deposits to use the style of retort that 
for many years had been succe.ssfully operatiMl in Scot- 
laml. This unfortunate advice, given in all good faith, 
has proved to be a veritable stiiinbling block in the 
way of the development of the indii.stry, for the follow¬ 
ing reason: II has been found (anil after years of 
contention it is now generally admitted) that the Scotcii 
.stylo of retort, the result of development influenced 
by local conditions peculiar to Scotland, is not the most 
suitable or the most economical form of retort when 
used under conditions widely and essentially different 
from those existing in Scotland. 

(•LAIMS OF THE SCim il 

The Scotch, becau.se they had made a sijcces.s of the 
retorting of the Scotch oil shales, took every opportunity 
of making it known to the world that the Scotch oil- 
yielding shales were the only true oil .shales, that the 
Scotch retort was the only possible retort and that the 
Scotch-trained shale engineer was the only engineer 
who knew anything aliout the oil-shale business. These 
claims, which have no foundation in anything but in 
the Scotch imagination, have so frightened the cap¬ 
italist that the necessary capital in sufficiently large 
amounts has not been available, capitalists preferriim 
to wait until the retort ((uostion was settled. 

It is now known that Scotch experience, unmodified 
f)y other experience, has in the past proved detrimental 
instead of advantageous when operations had to be 
conducted under conditions greatly different from those 
existing in Scotland. It is now admitted that the chem¬ 
ical principles that underlie the proce.ss of retorting 
oil-yielding shales as c.arried out in the Scotch retefrt 
are correct, but it has had to be granted that, in the 
application of tho.se principle.s, there is much that can 
be improved. 

Moreover, even were the application of the principles 
the best when applied to retorts retorting SeoU'h shales 
under Scotch conditions, such application might not 
and probably would not be the best when the retort is 
required to retort shale of a different character and 
quality under conditions that are different. 

The shale found in Scotland, needless to .say, is not, 
as claimed, the only true oil shale. Any shale that 
contains **kerogen” is a true oil shale. The base of 
such shale may consist chiefly of silica, alumina or 
lime. The shale may contain a small or a large per- 
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centage of fixed carbon, it may contain nitrogen and 
potash in comparatively large or in very small quan¬ 
tities. Hence the variations in quality may be and are 
very wide. 

Further, the oil obtained from the shale may be 
chiefly of a paraffine, or, on the other hand, of an 
asphalt base or it may be relatively free from sulphur 
or have a relatively high sulphur content, all factors 
affecting the value of the oil. 

Differences Affecting Commfjicial Value of 
Oil-Yielding Shale 

To summarize, differences that affect the commercial 
value of oil-yielding shale are: 

1. Base of the sedimentary deposit, whether silica, 

alumina or lime. 

2. Base of the recovered oil, whether paraffine or 

asphalt. 

3. Relative percentage of sulphur in the oil. 

4. Fixed carbon content of the shale, which may 
be less than 2 per cent or more than 20 per cent. 

5. Quantity of oil recoverable, which may be less 

than 10 gal. or may exceed 75 gal. per ton. 

6. Quantity of nitrogen recoverable as ammonium 

sulphate, which may be less than 20 lb. per ton 
and may exceed 100 lb. per ton. 

7. Quantity of potash recoverable. In only a few 

cases will it be found profitable to recover the 
potash content. 

8. Spent shale. This generally is of no value, but 

should the shale be of a lime base it may at 
times be profitably used in the manufacture of 
Portland cement. 

Location and Character of the Deposit 

The location of the deposit may be favorable or 
otherwise. The deposit may be near a railway or may 
be at a considerable distance from any railway com¬ 
munication. 

It may be necessary to undertake expensive pipe 
lines, also wharves, with all the attendant expenses of 
tanks, etc. 

It may be necessary to invest much capital in tank 
cars, while in other cases one or more of these capital 
expenditures may not be necessary. 

As the shale itself differs within wide limits, so 
also may the character of the deposit. 

In Scotland shale has for some years past been recov¬ 
ered by deep mining, some having been mined at a 
depth of 2,000 ft., at a commensurately high cost for 
such mining. 

The deposits as known to date may be divided: 

V Horizontally bedded deposits, being the top strata 
of hills, covered by an overburden that can be 
economically removed. 

2. Horizontally bedded deposits, that can be mined 

from tunnels or adits driven into the hillside. 
These may be subdivided into those where the 
roof is good and those where the roof has been 
badly disturbed, also into those where the shale 
beds are from 3 to 8 ft. thick and those where 
the shale beds arc thinner than 3 ft. or thicker 
than 8 ft. 

3. Deposits more or less horizontally bedded, form¬ 

ing the bottom of a valley. These can be sub¬ 
divided as follows: (a') Those covered by a 
slight overburden. (6) Those where the over¬ 


burden is considerable, yet not too deep to be 
economically removed, (c) When it is more 
economical to bypass certain lean beds. 

4. Deposits, now vertical in position, which are made 

available by the erosion of water, making it 
possible to remove the shale by quarrying or by 
modified shovel work. These can be subdivided 
into those that are covered with but slight over¬ 
burden and those where the overburden is heavy. 

5. Deposits, now vertical in position, appearing as 

bands of shale extending down the sides and 
the bottom of valleys, being the remains of 
synclinals, the anticlinal portions of the forma¬ 
tion having been eroded. 

6. Deposits such as are found in Scotland, that have 

to be recovered by deep mining, these being sub¬ 
divided according to the depth that has to be 
mined. 

Methods-OF Mining 

Deposits 1, 3, 4 and 5 can all be excavated by the 
use of steam-operated, or better still, electrically- 
operated shovels. This method of mining costs con¬ 
siderably less than the method required in deposit 2 
and immensely less than that called for in deposit 6. 
The difference is so great that it is possible that a 
deposit giving a low yield of oil, but which can be 
mined by shovels, will prove more remunerative to 
operate than a deposit which, although it is rich in oil, 
has to be mined as deposit 2, typical of the Colorado 
shales, or as 6, typical of the Scotch shales. The 
difference in the co.st of mining and assembling at 
today’s cost may exceed $2 per ton of shale, which is 
a profit in itself. 

Unfortunately the shovel method of mining cannot 
economically be undertaken unless the daily tonnage 
mined is considerable, hence it is necessary that the 
industry should be undertaken by concerns prepared 
to expend the capital necessary to construct works of 
considerable throughput. 

Expenditures and Returns 

As stated by Martin J. Gavin in his article “Oil Shales 
and Their Economic Importance,” published in Chem¬ 
ical £ Metallurgical Engineering, Aug. 18, 1920: 
“The oil-shale industry will require the expenditure of 
many millions of dollars.” Mr. Gavin, however, is 
not correct when he claims that an investor “will prob¬ 
ably have to wait for a long time for a return on his 
investment and that returns will probably be conserv¬ 
ative.” 

There is nothing to warrant such a statement. Given 
a property, well selected as to location, extent and qual¬ 
ity, not only can the industry be put into operation 
in unusually quick time, but the profits, will become 
available at once upon the retorts being put into com¬ 
mission and the profits may be expected to be very 
considerable. 

It may be that Mr. Gavin may be able to point to 
instances where this has in the past been the case, but 
such conditions have resulted from the attempted oper¬ 
ations of works that were ill planned and not well 
thought out. Plants constructed under such conditions 
were from the first doomed to disaster. 

Plants of small throughput cannot be economically 
operated. A plant to be capable of being economically 
operated must so designed that it can be kept in 
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commission twenty-four fours per day, seven days per 
week and 365 days per year, or as near this as may 
be possible. Such a plant must have a staff of experts, 
competent to at once attend to any difficulties that 
may arise. Only works with a larsre throughput can 
afford to pay the salaries of such a staff. 

A plant of 2,000 tons shale per twenty-four hours 
throughput is the ideal size for most economical oper¬ 
ations. Such a plant when properly designed and con¬ 
structed can be operated at an absurdly low cost per ton 
as regards wages, as is evident from the following: 
Taking wages at the average of the high rate of $6 
per man per eight hours, the cost of mining and 
assembling being excluded, but including crushing, 
retorting, condensing, attendance in boiler and power 
house and for spent shale and oil delivery, including 
also foremen, the total number of men employed per 
day is but fifty-three. This, at $6, gives an expenditure 
of $318 for 2,000 tons throughput, or about 16c. per 
ton. The cost of management, chemists and office will 
require 8c. per ton more, or a total of 24c. per ton. 
The cost of ammonium sulphate recovery is a varying 
charge dependent upon the cost of sulphuric acid and 
upon the yield of the manufactured chemical per ton 
shale. The cost may be less than 9c. per ton shale 
or might be more than 20c. 

Repairs may be taken as costing 3c. per ton, loss on 
packages as 2c. per ton, depreciation as 10c. per ton, 
taxes (not including excess profits tax), insurance and 
sundries 5c. per ton, making a total of 44c. per ton 
plus the coat of ammonium sulphate recovery and the 
cost of mining and assembling. 

As previously shown the cost of mining and assem¬ 
bling depends upon local conditions. It may be less 
than 20c. per ton and it may exceed $3 per ton. Speak¬ 
ing generally, the whole cost per ton, including mining 
and ammonium sulphate recovery, may be less than $1 
per ton, while on the other hand, in extreme cases, 
the cost may exceed $3 per ton. 

As has been already stated, the difference between 
the cost of operating an ideally located and developed 
works, retorting shale in an ideally planned and 
constructed works and one that is not ideally placed, 
planned or constructed is a handsome profit in itself, and 
one that would afford the payment of large dividends. 

Lack of Experienced Oil-Shale Engineers 

There is, however, another reason why capitalists 
have, in the past, looked with small favor upon oil-shale 
propositions. Capitalists who deal largely in mining 
properties are accustomed to employ certain chosen 
engineers who are called upon to report upon any propo¬ 
sition submitted to them. Until within a comparatively 
recent rate there have been no engineers on this con¬ 
tinent who were capable of correctly making a report 
upon an oil-shale property. Even today their number 
is limited. An engineer with a reputation and exper¬ 
ience in gold, silver, copper or iron mining is probably 
about the most unsuitable man to choose to make such 
a report. To ask a man who has, and justly has, a repu¬ 
tation gained in work he understands to risk that reputa- 
tion by giving opinions on work he do'^s not understand 
is not fair, and such men usually find it safer to turn 
the proposition down. In consequence of the lack of 
knowledge difficulties are magnified and reasonable pos¬ 
sibilities are ignored. It is but human nature to listen 
to the old adage and **When in doubt, don't.” 


An oil journal lately published an account of a small 
retort plant which operated for sixteen hours per day 
only, "taking advantage of daylight hours,” it was 
stated. The result was as follows: 
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It is certain that up to date the new business of 
retorting oil shales on the American continent has never 
had a fair chance. It is certain that it never will have 
a fair chance until some strong group of capitalists 
becomes prepared to risk capital in the construction of 
a plant large enough to retort 2,000 tons of shale in 
twenty-four hours. If such a plant be built from 
properly designed and thought out plans it will be 
proved that when operating upon medium- to high-grade 
shales, the return will be very much larger than "con¬ 
servative” and with this additional advantage the return 
will be assuv*ed for many years to come. 

Costs of the Industry 

The costs of the industry should be made out some¬ 
what as follov's: 

1. Removal of overburden or—in case of mining— 

preliminary work. 

2. Drilling and explosives. 

3. Excavating and assembling or loading and 

assembling. 

4. Crushing. 

5. Retorting and condensing. 

6. Power plant, etc. 

7. Removal of spent shale. 

8. Byproducts recovery. 

9. Warehouse and delivery. 

10. Gasoline and lubricants. 

11. Repairs. 

12. Loss on packages. 

13. Taxes, insurance and sundries. 

14. Management. ' 

15. Depreciation. • 

16. Amortization. 

In a great many cases the cash returns from the sale 
of the manufactured byproducts will pay not alone the 
cost of such manufacture but also all the costa of mining 
and retorting, etc. In all cases it is necessary that the 
question of byproduct recovery should be examined 
carefully. This question has already been discu.ssed at 
length in Chem. & Met. Eng., vol. 22, p. 20, Jan. 7, 1920. 

When the whole cost of mining, of retorting and of 
recovering and manufacturing the byproducts can be 
paid for out of the sales of those byproducts, who is there 
that will dare maintain that the production of oil by 
retorting oil-yielding shales is not profitable or at the 
be.st will only yield "conservative” returns? 

OttiiWU. 
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Fuel Symposium at the Sixtieth 
A.C.S. Meetin£r» Chicasro 

T welve papers were presented in the form of Fuel 
Symposium which had been prepared by a com¬ 
mittee of the Division of Industrial and Enprineerinp: 
Chemistry under the chairmanship of A. G. Fieldnkr. 
Four major topics were discussed by the various 
speakers; (1) Carbonization of coal. (2) Liquid 
fuel problems, particularly gasoline. GI) The general 
problem of fuel conservation. (4j The problem of 
sulphur in fuels. This session aroused a great deal 
of interest because of the widespread attention being 
given to fuel matters and urgency of fuel supply in 
ijuhistry at the present time. 

(UlinONIZATION OK LlONITK 

A paper entitled “Carboiiizalion of ('anadian Lig¬ 
nites,” by Edward Stanskikld, was presentod by Mr. 
Frkncit, the engineer who ha.s been associated with this 
investigation, covering the work done jointly by the 
Department of Mines and the Lignite Utilization Board 
of Canada. This report descriiied the early small-scale 
experiments and the later larger-scale tests which have 
led up to the design and construction in southern Sas¬ 
katchewan of a plant which is expected to handle two 
hundred tons of raw lignite per day. The lignites used 
are available at about $1.75 per ton at the mine. A 
typical analysis of the material employed, on a moisture- 
free basis, is as follows: Water of constitution, Ill.8 per 
cent, volatile, 28.9 per cent, fixed carbon, 34.1 per cent, 
ash, 5.2 per cent. The heating value is approximately 
4,260 calories per gram. From this material the fol¬ 
lowing results are rep»)rted: 
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These represent yields of about 3,U>9 cu.ft. of ga.« 
having a heating value of 385 B.t.u. per cu.ft., 5.3 gal. 
of tar, 910 lb. of residue, and 10.2 lb. of ammonium 
sulphate per ion of dry lignite treated. The process is 
developed to a point where the tar is distilled and the 
pitch from this used as a binder for briquetting the 
char. The principal object of this work is the develop¬ 
ment of a solid fuel, therefore le.ss effort has been made 
iipOn gas and byproduct recover>' thus far. The com¬ 
mercial plant is nearing completion, and it is hoped that 
operations will begin within a few months. 

As a contribution to thVs discussion of this report, 
Ki P. Scnocii, professor of the department of chemistry 
of the University of Texas, presented a discussion upon 
the utilization of Texas lignites. The effort in this 
work WHS to obtain a supply of city gas, and the ten¬ 
dency was, therefore, along different lines than had 
lieen described in the Canadian work. Special attention 
was given to operation of the retorts under pressure, 
ft WHS found that this gave a higher yield of gas, but at 
the expense of a lower yield of tar. This result was 
probably caused by the slower elimination of the vapors 
from the retort, causing a greater cracking and, there¬ 
fore, larger gas yield from the otherwise liquid con- 
.stitttents* 

The large percentage of carbon dioxide in the gas led 
to a special effort looking to the removal of this con¬ 


stituent. As a result liquid purification was adopted 
and very favorable results are reported. From 2,000 
to 3,000 cu.ft. of gas per ton of raw lignite was thus 
obtained with a heating value in the gas approaching 
600 B.t.u. per cu.ft. The yield of coke and tar were of 
the same order as those reported on the Canadian 
material. 

The advantages claimed for the method of handling 
recommended were: Coke of a good heating value, gas 
immediately usuble for city supply, maximum yield of 
tar, a cheap retort of large capacity operating under 
conditions that make for long life, and the production 
of coke easily handled in briquetting. 

Fuel Conservation 

H. C. Porter di.scusscd the general subject of present 
and future conservation of fuel supplies. Among the 
means of increasing our fuel resources he suggested 
the following: Increased use of boiler plant accessories 
such as focd-w'ater hcafers, and other efficiency devices, 
use of gas instead of coal'in steel plants; electrification 
of railways; development of superpower electric sta¬ 
tions; carbonization of coal at the mine: increased car¬ 
bonization with recovery of byproducts; alternate C4nr- 
Imnization and steaming of coke in a single machine for 
production of a mixture of coal-gas and blue-gas; use 
of oxygen 1o enrich water-gas blast (the oxygen to be 
made with power used at off-peak hours); a lower 
heating value per foot for city gas supply; elimination 
of beehive ovens; and othe** well-recognized means of 
fuel economy. 

The article by Henry Kreisinger entitled “Byproduct 
Coke, Anthracite and Pittsburgh Coal as Fuel for House 
Heating” was presented by title only. Similarly the 
reports on “The Charcoal Methods for Gasoline Recov¬ 
ery” and the report on “Colloidal Fuels” were not pre¬ 
sented in detail. The abstract of the paper on the latter 
subject by C. A. Sheppard included the following com¬ 
ments : 

Colloidal fuels is a name given to a distinct class of 
liquidyto-semi-liquid blended fuels. They were de¬ 
veloped in this country during and subsequent to the 
last two years of the great war. They are composites, 
in which finely divided carbonaceous solids or semi- 
solidsC—various kinds of coal—are so suspended in and 
blended with licjuid fuel oils as to form readily stable 
and atomizing fuels. They have been developed for 
burning with the regular types of atomizing burners 
using ordinary fuel oils, but have also possibilities for 
use in internal combustion engines of the Diesel and 
semi-Diesel type. 

The machinery for compounding these fuels is 
simple; it consists of a suitable mill for pulverizing 
coal, coke, etc., storage and blending tanks for the oil 
base.s, and mixing kettles for compounding the com¬ 
posite fuel. Little modification in existing types of 
machinery is necessary, and the process is readily made 
continuous. The cost of manufacture may be reckoned 
at approximately $1.50 per ton, inclusive of the fixateur 
—a substance used in small quantity to stabilize the 
colloidal fuel. 

The following is a brief summary of the properties 
of colloidal fuels: 

1. They are liquid and handle and atomize for oom- 

biistion Uke fuel oils. 

2. They contain more heat units per gallon than fuel 

oils. 

3., They contain very little moisture and ash. 
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4. The temperature at which they take Ore (flash 
point) is above 200 deg. Fi They are immune from 
spontaneous combustion. 

6. Not only are they vaporless up to high temper¬ 
atures, thus avoiding explosive mixtures with air, but 
they may be flreproofed by a ‘‘water seal” of an inch 
or more of water, owing to the fact that they are 
heavier than water. 

6. Hence also th^ will sink if spilled blazing on the 
surface of water—f.e., they are self-quenching. Their 
fire risk is as low as anthracite coal, and far less than 
bituminous coal or ordinary fuel oil. , 

7. They are the most compact fuels known. The 
advantages of this are obvious: increased radius for 
.<hip8, lessened storage space in crowded cities. 

Byproduct Coking 

F. W. Sperr. reviewing the byproduct coke situation, 
summarized the present status of work in this field. 
He emphasized particularly the trend toward byproduct 
gas manufacture and away from the production of water 
gas. The lesser labor requirement per ton of coal handled 
in byproduct ovens as compared with coal gas plants 
handling the coal at smaller units is also a factor at 
present tending to increase byproduct oven operations. 
The relative economy of beehive and byproduct oven 
operations was emphasized and the trend for many 
years past toward byproduct coke for blast-furnace use 
was pointed out. It was urged that further study should 
be given to additional applications of coke so that more 
of our bituminous coal could be handled with byproduct 
recovery. Utilization of coke breeze 'by stokers was 
pointed out as one important contributing factor to the 
success of coking at the present time. Other factors 
mentioned were producer gas firing of ovens, use of 
silica refractories in place of fireclay materialsi; the 
extensive application of tar as a metallurgical fuel, etc. 
It was pointed out that recent byproduct ovens provide^ 
for steaming of coke in the oven, thus arranging that 
almost complete gasification of the solid fuel may be 
accomplished in what is practically a single operation. 

Low-Temperature Carbonization 

S. W. Parr presented a discussion of low-temperature 
carbonization, by which he meant treatment of fuel 
at temperatures below 760 to 800 deg. C. He indicated 
that up to this temperature he considered essentially 
only primary products of distillation; secondary prod¬ 
ucts of high-temperature decomposition do not enter 
materially until higher temperatures are reached. The 
usual method of rating coals as to cokability depending 
upon the ratio of oxygen content to hydrogen content 
is criticized by this author. He pointed out that con¬ 
ditions of treatment of the coal were of greater impor¬ 
tance than this ratio, for if temperature is properly 
controlled the interaction of the oxygen compounds 
with those compounds which afford the binder for the 
coke is prevent^. He presented one example of a coal 
badly weathered which was still suitable for coke pro¬ 
duction by proper temperature control. He advanced 
the theory that those constituents which are soluble in 
phenol react upon heating with oxygen compounds to 
give compounds of variable composition and prevent 
coking. He emphasized particularly that the sulphur, 
nitrogen, and oxygen compounds formed seemed to vio¬ 
late the laws of definite compounds as the percentage 
composition of these compounds varied by small steps, 
in a way inconsistent with our usual concept of definite 
composition. 

Because of the low heat conductivity of the coke mass 


through which heat must be transferred by ordinary 
systems of coking, this author has undertaken to use 
the exothermic heat of reaction during coal carboniza¬ 
tion to furnish the bulk of the heat required for coking. 
He refers to the reactions thus as proceediob ‘*autog- 
enously.” He expresses two of his conclusions in this 
particular as follows; 

“It is possible to utilize the exothermic reactions 
inherent in high oxygen coals in such a manner as to 
secure the autogenous transmission of heat to the center 
of an otherwise non-conducting mass and under condi¬ 
tions wherein the ultimate temperature attained at any 
point of the coal mass is not in excess of the prescribed 
limit. 

“The time for autogenous transmission is governed 
by the speed of the exothermic reactions involved and is 
estimated to be approximately one-fourth of the time 
required for heat penetration as obtained under high- 
temperature conditions.” 

At the present time Dr. Parr has not preposed any 
definite industrial processes, but is working on a basis 
of a discontinuous operation with 35 lb. samplc.«i—i.e. 
on a commercial laboratory scale. 

Gasoline Losses . . 

A. C. Fieldner and associates reported upon extenelive 
tests of motor vehicles for efficiency in gasoline u^e. 
These tests make clear the very large losses of gksoline 
which result from improper carburetor adjustment and 
careless driving. These tests were those carried out ifi 
connection with the investigation of poisonous gAses 
from automobile exhaust which must be cared for in the 
proposed vehicle tunnel utider the Hudson River. 


be permitted to sell natural gas as such but should c^on- 
serve it for the city supply to supplement the 'manu¬ 
factured gas production for these purposes. 

Commercial Realization of Low-Tkmfbrature 
Carbonization 

Dr. Harry A. Curtis, chief chemist of the Interna¬ 
tional Coal Products Corporation, reported on the 
Carbocoal process, which has been developed to the point 
of the installation of a plant having a daily capacity of 
350 tons of product, using 600 tons of coal per day. This 
process was described in Chem. & Met. Kng., vol. 23, 
No. 10. Sept. 8. 1920, p. 499. 

SuLriiUR IN Furls , 

The report of Alfrkd R. Powell diacusaed the factors 
which affect the sulphur content of coke and of gaa 
produced by the carbonization of bituminous coala. The 
significance of the different sulphur compounds in the 
coal upon the distribution of the sulphur in the prod¬ 
ucts is pointed out. 

A report on a similar subject was presented by 
H. F. Yancy and Thomas Fraseb, entitled “The Dis¬ 
tribution of the Forms of Sulphur in the Coal Bed.” 
The relations between the relative quantities of pyrite 
sulphur and organic sulphur were discussed. This work 
represents a report on a largp number of mine samples, 
particularly those collected in southern Illinois and 
western Kentucky. 


Mixture of Natural and Manufauturep Gas' 

f 

J. B. Garner urged the use of natural gas for the 
enrichment of manufactured gas supplies, statiilg that 
in his opinion natural ga.s companies should no longer 
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Dr. Allen Roarers Receives the 
Grasselli Medal 

A t the joint meetinir of the American Section of the 
L Society of Chemical Industry and the New York 
Section of the Soci4t6 de Chimie Industrielle, Friday 
evening, Oct. 8, the Grasselli Medal was presented to Dr. 
Allen Rogers of Pratt Institute. 

Presentation Address 
By Marston Taylor Rogert 

The Grasselli Medal was established by the Gras* 
selli Chemical Co. of Cleveland, Ohio, to be awarded 
annually for the paper presented before the New York 
Section of the Society of Chemical Industry which shall, 
in the opinion of the medal committee, filTer the most 
useful suggestions in applied 
chemistry. The committee of 
award, at its meeting Sept. 17, 

1920, voted unanimously to be¬ 
stow the medal for this year upon 
the honorary secretary of the 
American Section, Dr. Allen Rog¬ 
ers, for his paper entitled “Indus¬ 
trial Uses for the Shark and Por¬ 
poise,” printed in the Journal of 
this society for Jan. 31, 1920 (vol. 

39, No. 2, pp. 9.10T). 

As a personal friend both of the 
donors and of the recipient of the 
medal, it will be understood how 
pleasant I find my task this eve¬ 
ning as the official to make the 
formal presentation. 

Dr, Rogers was born in Hamp¬ 
den, Me., May 22, 1876, and was 
graduated from the University of 
Maine in 1897 with the degree of 
B.S. in the chemistry course. 

In 1900 he received the degree 
of M.S. from his alma mater and 
in 1902 the degree of Ph.D. from 
the University of Pennsylvania, where he remained for 
two years as senior fellow and instructor in organic 
chemistry. 

In June, 1904, he abandoned this temporarily, to enter 
the employ of the Oakes Manufacturing Co., Long Island 
City, N. Y., as research chemist, where his investiga¬ 
tions on problems related to the leather industry led 
to several patents being taken out by the company. 

In September, 1905, he withdrew from the Oakes 
Manufacturing Co. and .returned to the ranks of the 
teachers, as professor in charge of industrial chemistry 
*at Pratt Institute. Brooklyn, N. Y., the position he still 
occupies. 

For many years Dr. Rogers has made a special study 
of leathers and tanning, until he is now widely recog¬ 
nized as one of our foremost experts in this important 
field. Patents have been granted to him for various 
processes of treating leather, and other patents are 
pending. His most interesting work in this direction is 
that recorded in the paper for which the medal is 
awarded. 

In the time of our country’s need he promptly and 
patriotically sacrificed all personal selfish interests and 
volunteered for military* duty, being commissioned 
Major in the Chemical Warfare Service, where he was 
put in charge of the industrial relations branch. 


Dr. Rogers is the author of a Manual of Industrial 
Chemistry, in preparation of which' he was aided by 
over forty distinguished collaborators. 

It therefore gives your host of friends particular 
pleasure, Major, to see this medal awarded to one who 
has for so many years labored so unselfishly for others 
and who has devoted himself so assiduously and so suc¬ 
cessfully to the development of that branch of chemical 
industry to which the paper relates. May it bring to 
you much happiness, and may it prove an inspiration 
to yet further achievement! 

.\cceptance of the Grasselli Medal 
By Allen Rogers 

My dear Colonel Bogert: I certainly appreciate your 
kind words and hope that I may be worthy of all the 
good things you have said. It was 
a great surprise to me, I assure 
you, when I received the informa- 
lion that my paper on ^Industrial 
Uses for the Shark and Porpoise” 
had been deemed of suflfeient 
merit to warrant recognition for 
the award of the Grasselli Medal. 
'Fhe commercial utilization of the 
.shark is a matter that has inter¬ 
ested me for several years, and if 
I have done anything to interest 
others in my friends of the deep, 
it is of course very gratifying. 
Sharks have always been consid¬ 
ered as scavengers and of no bene¬ 
fit to man. My work, however, has 
shown me that they have some 
good points in their favor, and if 
we take advantage of them I feel 
confident that a great industry 
may eventually be establfaOied. 
Already much has been accom¬ 
plished in this direction. A fairly 
large plant is in operation at 
Morehead City, N. G., where the 
fish are taught, the skins removed, the livers rendered 
tor oil and the flesh converted into fertilizer stock. 
Another plant is located at Sanibal Island, Fla., and at 
the tanneiy in Newark, N. J., about one thousand skins 
are being treated each week. Plans are now under way 
for establishing other stations at various points along 
the Atlantic and Pacific coasts, while the existing plants 
will be greatly enlarged. 

As lime goes on and we learn more about these 
despised creatures we will no doubt discover new uses 
for the various parts of their anatomy, and who can 
tell what benefit may then be derived? 

I am sorry not to have been able to show some new 
motion pictures recently taken at the various plants, 
but hope to do so in the near future. At that time I 
may have some results of investigation to present. I 
have, however, a few samples of leather and oil and will 
be glad to answer any questions after the meeting. 

In accepting this medal I wish to thank the Gras- 
.selli Chemical Go., through whose generosity the award 
is made possible. I desire to express my appreciation 
to the members of the medal committee for their con¬ 
sideration, and I want to thank you personally for the 
friendship you have manifested and the inspiration you 
have given to me in making the presentation of this 
beautiful medal. 
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Synopsis oT Recent OiemiGal 
^MetaDui^cd literal 


ManufacturinK Pig Iron From Pyrites Cinders in 
Electric Furnaces. —In the manufacture of sulphuric 
acid from pyrites a byproduct rich in iron is obtained 
which up to now is of very little use due to its high 
content of sulphur, making it unfit for use in the blast 
furnace as an iron ore. Marckl Gui^dras gives a de¬ 
scription of manufacturing pig iron from pyrite cinders 
in electric furnaces in the July, 1920, issue of Techmqnv 
Modeme, pp. 801-304, of which the following is an 
abstract: 

The average composition of the pyrites cinders is: 

l'<T ( Vllt 

SK»t .. i 

Fea'»4 .. <)4 

(66 pi‘r rent iriiii) 

S .. i 75 ii» 4 > 

This 18 evidently a very rich ore if it could be used. 
In collaboration with M. Duina, the author has devised a 
process for the manufacture of pig iron from c'inder in 
the electric furnace. 

In the blast furnace the use of pyrites is limited to a 
maximum of 10 per cent of the charge. It has been 
possible to increase this percentage after scorifying by 
a German process which consumes a relatively great 
amount of fine coke or coal, but the porous cinders 
obtained still contain 0.5 to 0.45 per cent sulphur. 

A more rational process for treatment is by reduction 
in the electric furnace, a practical and advantageous 
process when considering the richness of the cinders in 
iron and the small content of silica. 

A very important point, which formerly has not been 
duly considered by metallurgists, is the physical state 
of the roasted pyrite. This pulverulent material is 
spongy and by this fact absorbs great quantities of 
water. Quite often pyrite cinders after standing .some 
time contain as high as 20 to 22 per cent of moisture. 

To obtain a normal and regular treatment of pyrite 
cinders it is absolutely necessary first to dehydrate them 
completely, combining this operation with a partial 
desulphuration; to be later completed by chemical re¬ 
actions in the reduction furnace. This point constitutes 
one of the principal specifications of the Guedras-Duina 
process. 

Desulphuration and dehydration is to be followed by 
agglomeration, since it is necessary that the cinders 
shall not be charged into the electric furnace in a 
pulverulent state, as the fine material would sift through 
the other constituents of the charge, partially e.scape 
reduction and, therefore, be lo.Ht with the slag. The 
combined operations of dehydration, desulphuration and 
agglomeration take place in a gas heated rotary 
Breuill^ kiln. Temperature rcHpiired is from 1,000 to 
1,200 deg. C. 

Pyrite cinders with a sulphur content of 2 to 8 per 
cent when charged into the furnace leave the furnace 
with a sulphur content of 0.1 to 0.2 per cent; the nodules 
are strong, but highly permeable to gases, a very u.seful 
duality for the subseciuent reducing operation. 

Reduction takes place in an open top electric furnace, 
but cab^also be done in an electric hla.*«t furnace when 
the gases are to be used. 


The desulphurating reactions which take place during # 
reduction are: 

(a) A reaction which is proper to aU electric fur¬ 
naces—namely, the action of lime carbon with the 
formation of calcium carbide. Carbide and lime then 
react with iron sulphides thus: 

3FeS -i- 2CaO + CaC, 3Fe + 3CaS + 2CO 

(b) Calcium chloride is also added to the charge, and 
it intensifies the desulphuration of the molten bath as 
given by the equation 

FeS i CaCl, + CO - Fe + CaS + COCl, 

When the formed carbonyl chloride comes in contact 
with moisture in the furnace atmosphere or after escap¬ 
ing to the air it is rapidly destroyed according to the 
equation 

COCl, f H,0 2HCI + CO, 

<r) Adding manganiferous minerals or manganif- 
erous slag to the charge for the intcuduction of 
manganese into the pig iron is also of help in desulphuri¬ 
zation. 

The technique of this prcM*ess is liased upon two dis¬ 
tinct ideas: 

(1) Absolute necessity to eliminate the moisture 
completely in a preliminary roast. 

(2) Utilization of the desulphurizing action of the 
electric furnace, which action is increased by the pres¬ 
ence of a calculated amount of calcium chloride in the 
molten bath. 

Due to the high content of .sulphur in the original 
material it is practically impossible to have a complete 
desulphuration by chemical processes only and it is 
therefore necessary to have a preliminary desulphuration 
in conjunction with the dehydration. 

Calcium sulphide formed in the furnace is very un¬ 
stable. This instability is correlated to the question of 
molecular eciuilibrium l^etween the constituents of the 
slag. 

The miscibility of sulphur in the metal depends upon 
the concentration of sulphide in the .slag and on the 
tension of the sulphur. 

Very little research has been done upon the vapor 
pressure of sulphur in hot sulphides, and the data re¬ 
ported usually present great discrepancies. A fact >vell 
determined is that when a certain quantity of sulphur 
has passed into the state of calcium sulphide the equi¬ 
librium ratio between iron sulphide in the slag and that 
in the metallic bath is changed and a certain quantity 
of sulphur passes into the slag. This action is much 
more pronounced in continuous pig-iron furnaces than 
in electric-steel furnaces, due to the continuous addition 
of the .slug-forming lime. 

The role of carbon oxychloride is of great importance. 
This is best shown by Michal.ske*.s reaction, which t^kes 
place even in molten baths: 

( aO \ CaCA. f 4C 1 2(;o 2CaC 
f COCl. \ CO, 

Chlorine in the COCl. thus formed displaces sulphur 
in iron sulphide 

2C()C1 -f 2FeS 2FeCl \- 2S f 2CO 

;u:OCI 1 2FeS - 2FeCl \ 2S + 8CO 

The advantages of elimination of sulphur by substi¬ 
tution are that the limit of CaS .saturation in the slag 
cannot be exceeded and complete desulphurization of the 
metallic bath can be realized. 

A desirable slag would be calculated to correspond to 
the formula S10 . 2CaO—i.e.. a basic silicate, in which 









79a 


GHBMICAL AND HKrALLUBGlGAL ENGINBEUNG 


Vol 28; Nq. 1« 


«will be- found a certain quantity of CaC,, considered in 
itself a very basic substance. However, to lower the 
meltinsr point <tf the slag it is advisable to incorporate a 
certain proportion of alumina and thus figure to an 
alumino-calcic silicate of the formula SiO,. Al,0,. 2GaO. 

The reducing agent used may be coke, charcoal or a 
mixture of charcoal and anthracite. 

To produce a ton of pig iron 380 to 400 kg. of coke is 
required, which corresponds to 218 kg. of carbon, plus 
what is needed for carburation. 

The consumption of energy may be tabulated as 
follows: 


Hiiduction of 
UcMluotion of 
Kcdurtion of 
VaiKirifEiion of 
Funion of 
Fusion of 


930 kg. iron 
10 kg. Si 
5 kg. .Ml) 

I6S kg HtO 

1,000 kg. pig irn 
400 kg. NiBg 


CalorioH 

1 . 734.910 

78,300 

8,650 

255.585 

300.000 

200,000 


aramplA 100 kilos tar oil 18 stirred for aboat ivi hour 
with bichromate mixture, and allowed to stand until 
atmospheric temperature is reached. The supernatant 
oil is separated frmn the resin deposited, refined with' 
2 to 3 per cent of 66 per cent sulphuric add, washed, 
and distilled in wusuo. In a second example, 100 kilos 
tar oil is dissolved in 100 kilos benzine and treated at 
0 to 6 deg. C.; the solvent is distilled off, and the oil 
treated as in the first example. (Br. Pat. 148,19^- 
1919., M. Melamid, Breslau, Germany, July 21, 1920.) 

Synthetic Ammonia Analysis.—In-the synthetic pie* 
duction of ammonia, the gases circulating in the system 
ate, for determining their ammonia content, paswd 
through an absorbent of ammonia and the electrical 


Tdtal hrat sppnt.. 


Ili-iit fpcoivpfl: 

( 'onibuBiiim of 212 I g ot rnrhiin y 8,133 


I l>v ri>oliiig iiiul piiliutiuii 

llciit It) be liirni.s)ie(l by tin* fiirri'nt 


That is to say, 1,322 kw.-hr. The actual consumption 
is on the average 2,200 kw.-hr.; the furnace has, there¬ 
fore, a power factor of 0.6, which .is low. 

Pig iron obtained by this process analyzes 0.001 to 
0.03 per cent sulphur, which of course is excellent. The 
consumption of electrodes is 14 kg. per ton of pig iron 
produced. • An industrial plant of 3,000 kw. can produce 
11,000 tons of pig iron per year and reciuires 16,060 
tons of pyrite cinders. 


Recent Qiemical 
oMctalhii^^cnllhtent^ 

British Patents 

Ooliipif'te speflflratlons of any British p.-Uont may be obtained 
by rnnlttlrig 25c. to the SupLM'intenr1i>nt Krltlsh Patent Omce, 
Sduthampton Buildings, Chancery Tiniic. J^otidon, England. 

Hardening liion and Steel.- An aniline dyestuff 
such as auramine and methyl violet is used in hardening 
wrought iron and steel. The material in powdered form 
may be mixed with rock salt, saltpeter and carbon, etc., 
and spread over the article to be hardened; or a solu¬ 
tion in ammonia water may be used for quenching. (Br. 
Pat. 143,510—1919. W. Kaiser, Frankfurt-on-Main, 
July 21, 1920.) 

Sqlphonic Esters.—Resinous compounds are pre¬ 
pared by the reaction of phenolalcohols with aromatic 
sulphochlorides containing hydroxy or carboxylic 
groups or both these groups; mixtures of two or 
more such sulphochlorides may be used; the reaction is 
effected in presence of alkali, preferably in slight ex¬ 
cess. The products can be converted into soap-like 
products which can be used as emulsifying agents, or 
in the manufacture of lubricants from tar oils. Br. 
Pat. 143,186—1919. See also 143,187—1919. B. 
Melamid, Breslau, Germany, July 21, 1920.) 

Transformer Oils.—Tar oils dissolved or not in an 
inactive solvent are oxidized as by bichromate or per¬ 
manganate mixtures at low temperatures to obtain 
fluid oils capable of use as transformer oils. In an 


a- 





conductivity of the resulting solution measured. In a 
suitable apparatus, the gases pass through a regulating- 
valve e and a flow-meter d, f to an absorber a supplied 
with water at a predetermined rate from a vessel 5; 
the solution then passes into an electrolytic cell g having 
electrodes h, i of platinum, etc., and in circuit with 
suitable apparatus for measuring the conductivity. (Br. 
Pat. 143,341—1919. E. K. RiDEAL and A. G. Tarrant, 
University College, London, July 21, 1920.) 

Glucose.—One part of wood is first dried, treated 
with 1 to 2 parts of 35 per cent hydrochloric acid, and 
supersaturated with gaseous hydrochloric acid until 
the acid concentration reaches 41 per cent, the tem- 
peraturq being maintained between 0 and 26 deg. C. 
It is then allowed to digest at a slightly higher tem¬ 
perature, and finally the surplus acid is removed and 
. n the glucose purified by 
^ ^washing and filtration. 

treatment is 
conducted in a series of 
externally - cooled c o n- 
^ I ft* I JW nected tubes A, each pro- 
vided with a mixer and 
M mt conveyor b, liquid acid 

" being introduced into the 

upper vessel and gaseous acid- into the lower vessels 
through pipes F. The mseh is digested tot two to 
eight hours in drums adapted to turn on hollow axes, 
through which water is circulated so Uiat the tempera¬ 
ture is maintained between 8 and 80 deg. C. Excess 
hydrochloric acid is then wittidrawn from the mass, 
which contains a mixture of ifiucose and dextrin, by 
placing the drum in communiestion with a vaennm 
vessel containing dilute acid kept at 10 to 16 deg. C. 
Sufficient water is added to the maab to allow it to be 
filtered, and the filtrate is concentrated in vaeuo to fPee 
it entirely from hydrochloric acid, which is collected in 
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the ueuisd manner. The dextrin may be converted into 
glucose by boiling for about an hour with diluted 
hydrochloric acid. Specification 107,219 is referred to. 
(Br. Pat. 143,212—1919. L. Tebrisse and M. Levy, 
Geneva, July 21» 1920.), 

Treating Hides and ^ins, Electric Endosmose.—In 
tanning or impregnating materials, they are first im¬ 
pregnated with the tanning, etc., liquor by electric 
endosmose, and are then treated with preferably 
stronger liquor without electric current, to complete the 
tanning, etc. The electric treatment may be carried out 
as described in Specification 19,849—1914, with liquor 
of density 2 to 3 B4., and may last 2 to 3 hours. The 
non-electric treatment may be effected with liquor of 
density 10 deg. BL, and its duration may be two days. 
Suitable tanning material is extract of pine bark, oak, 
or chestnut. The invention is applicable to the impregna¬ 
tion, with chromium or other metal salts or colloids, of 
fabrics which have been treated with glue or gelatine. 
(Br. Pat. 143,921—1919. Elektro-Osmose Akt. Ges., 
Berlin, Aug. 6, 1920.) 

Copper Sulphate.—Copper sulphate is obtained from 
raw copper carbonate ore by treating with dilute sul¬ 
phuric acid until the solution becomes sufficiently rich 
in copper, and then neutralizing the solution by some 
untreated copper carbonate ore, and heating to boiling 
point until its density is about 52 deg. Tw., it being 
meanwhile maintained in basic or neutral condition, for 
which purpose copper oxide may be added and air or 
steam may be forced through the solution to facilitate 
separation of the precipitated impurities on cooling. 
The precipitated matter is separated, and, if any im¬ 
purities remain, the solution may be again boiled and 
cooled. (Br. Pat. 143,973—1919. J. S. Ross, West¬ 
minster, Aug. 6, 1920.) 

Purifying Rock Salt.—Hock salt is purified for table 
use by first comminuting it into grains of about 1 mm. 
in size and sifting, and then grading the grains in 
saturated salt solution according to their specific grav¬ 
ity. By the process of comminution, the more brittle 
impurities, such as anhydrite, are broken down into fine 
powder, which is sifted away; while in the grading 
treatment, the heavier particles, such as the sulphates 
of calcium and magnesium, collect in the lower part of 
the grading device and the pure salt in the upper part. 
The grading devices are of the kind in which an inclined 
sieve is agitated in salt solution, or in which the com¬ 
minuted salt is moved against the flow of strong brine. 
(Br. Pat. 144,022—1919. L. W. Damman, Zwolle, Hol¬ 
land, Aug. 6, 1920.) 

Treating Yams and Fabrics.—Cotton yarn or cloth 
is treated for rendering the surface thereof smooth, 
lustrous, soft, suitable for dyeing and incombustible. 
The material is immersed for from one to fifty minutes 
in sulphuric acid of 52 to 60 deg. B^., washed in water, 
shaken, beaten or stretched to remove adhering or pro¬ 
jecting fibers, and immersed for ten to fifteen minutes 
in caustic soda having a specific* gravity of from 8 to 16 
deg. BA It is then treated with a 3 per cent solution of 
borax to render the material incombustible, and after¬ 
ward with a 6 per cent solution of glycerine or with a 
solution of calcium chloride, glucose or soap. (Br. Pat. 
144,083—1920. S. Kashitani, Osaka-fu, Japan, Aug. 
6, 1920.) 

I'urifying Oils and Fats.—Animal and vegetable oils 
and fats, such as whale oil and maize oil, are freed from 
fatty acids so as to give directly and quantitatively a 


neutral oil or fat free from soap and a dry alkali soap 
ready for use, by treatment with dry caustic alkali or 
calcined alkali carbonate and removal of the water pro¬ 
duced by the reaction, as by heat and agitation under 
reduced pressure or by the addition of calcined sodium 
sulphate, and taking up the oil in dry solvents such as 
methylal, ether, methyl acetate, acetone and carbon 
disulphide, that dissolve only the oil. The solvent may 
be added at the start or after removal of the water 
formed. Thorough bleaching of the oil or fat and the 
soap may be effected by using peroxide or percarbonate 
in place of caustic alkali or carbonate. (Br. Pat. 144,- 
176—1919. A. G. Bloxam, London, Aug. 5, 1920.) 

Obtaining Textile Fibers From Papyrus.—In the 
preparation of textile fibers, which may be used as a 
substitute for hair, from papyrus, the material, after 
soaking or retting, is subjected to sligl.t mechanical 
pressure and to an alternating simultaneous right and 
left hand torsional or twisting movement, in pairs of 
rollers so arranged that adjacent pairs move axially in 
opposite directions. The fibers are dried and the 
loosened incrusiing material is removed and may he 
used as a carrier for the exciter.s in the fermentation 
process. To obtain a cleaner fiber, the fibrous material, 
either before or after the mechanical treatment, may be 
.subjected to a short fermentation. (Br. Pat. 144,249— 
1919. J. J. G\]1LER Herisau, Appenzell, Switzerland, 
Aug. 5. 1920. 

Triphenylmethane Dyes. — Triphenylmethane dyes 
are obtained either by condensing sulphonated aromatic 
aldehydes with o-nitraniline or derivatives thereof hav¬ 
ing a free p-position, or by condensing unsulphonated 
aromatic aldehydes with o-nitraniline or derivatives 
thereof having a free p-position and sulphonating the 
product. In the second case, the condensation product 
is a mixture of the product from one molecular part of 
aldehyde and two molecular parts of o-nitraniline with 
other products which probably result from further re¬ 
action of the aldehyde; the crude mixture can be sul¬ 
phonated or can be separated into its constituents—e.g., 
by means of hydrochloric acid—before sulphonation. 
According to examples: benzaldehyde is condensed with 
o-nitraniline and the product is sulphonated, or the 
product is separated into its constituents by hydrochloric 
acid, and the separated constituents sulphonated; ben¬ 
zaldehyde m-sulphonic acid is condensed with 3-chlor-6- 
nitraniline. The products dye wool yellow shades. (Br. 
Pat. 144,658—1919. Badische Aniun und Soda- 
FABRIK, Ludwigshafen-on-Rhine. Aug. 11, 1920.) 

Ammonium Chloride; Alkali Manufacture. — Syn¬ 
thetic ammonia is used In the ammonia-soda process, 
and the ammonium chloride liquor produced is* not 
treated for the production of ammonia, but is evapo¬ 
rated to obtain a separation of sodium chloride at a high 
temperature, such as 100 deg. G., and then cooled to 
obtain a separation of ammonium chloride at a low 
temperature, the heating and cooling to obtain these 
salts being repeated if desired. The final mother-liquor, 
which is a cold solution saturated with ammonium and 
sodium chlorides, may be added to the liquor to be treated 
for the production of ammonium and sodium chlorides 
as above described. It is stated that it is advantageou.s 
to oxidize a portion of the synthetic ammonia to nitric 
acid and to use some of the bicarbonate of .soda ob¬ 
tained from it to absorb the acid. (Br. Pat. 144,659— 
1919. Badische Aniun und Soda-fabric, Ludwig¬ 
shafen-on-Rhine, Aug. 11, 1920.) 
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t\iiiiplcti* NpcciflcfitioMM of .*in.\ li'nltcMl SlnltM piitfiit Im 

i*bliiint'fl b.v ri'nifttinK lOi*. to th»‘ i*oiriiiil.MHlori«‘r of 
WriNhlnKton. D. CV 

ProccMH for TroatinK Complex Zinc Ores. — The 
treatment ofVomplex ores containing both volatile and 
non-volatile constituents, such as lead-zinc ores with 
which are associated copper and precious metals* is a 
difncult metallurgical problem. Both wet methods of 
treatment and smelting methods have been proposed. 
When smc'lting lead ores containing zinc in a blast 
furnace it has been necessary to keep the zinc content 
of the slag below 8 per cent as a maximum and this, 
together with the building up of zinc oxide accretions in 
the cooler portions of the furnace shaft when treating 
ores high in zinc, has limited the zinc content of the 
charge to about 7 per cent. 

L. B. Skinnkr of Denver, Col., proposes to treat this 
type of ore in a reverberatory furnace in such a way 
that a greater portion of the zinc is volatilized from 
the charge and subsequently recovered as fume. Ores 
high in zinc can thus be treated without difficulty. The 
method consists in preparing a mixture of an oxidized 
siliceous ore containing iron and .sulphur to form a 
matte from the non-volatile constituents of the ore with 
an excess of solid carbonaceous material over that 
necessary to effect the possible reductions of the charge 
and treating this mixture on the hearth of a reverbera¬ 
tory furnace by the combu.stion of fuel with a moderate 
excess of preheated air. The volatile constituents of the 
ore are reduced in situ by the reducing agent and the 
gaseous products are passed through a regenerative 
stove to preheat the air used for the combustion of the 
fuel and the fume recovered in a bag house. (1,350,286; 
Aug. 17* 1920.) 

Process for the Extraction of Lead From Its Ores. 
—Several methods have been suggested for the hydro- 
metallurgical treatment of ores for the recovery of 
lead and silver, and that more generally termed the 
*‘brine process,'* or ''acid brine process/’ has been used 
on ores, concentrates and for the recovery of lead and 
silver from electrolytic zinc plant residues. 

F. E. Elmore of Boxmore, England, has been 
granted a patent on a modification of the "brine proc¬ 
ess" which has for its object the economical use of 
reagents. In some ores lead occurs as a sulphate or 
can be converted into a sulphate by roasting and in this 
form can be separated from gangue material by leaching 
with a hot brine solution. If the lead occurs as sulphide 
a hot brine acidulated with sulphuric acid will produce 
a solution containing the lead. Under either condition 
a pertain amount of sodium sulphate and sodium acid 
.sulphate is produced, and the solution becomes, on 
repeated use, less efficient due to the accumulation of 
sodium sulphate and to the depletion of the sodium 
chloride. Further, lead salts are produced containing 
varying proportions of the sulphate and chloride which 
under certain conditions is a disadvantage. The pro¬ 
posed process consists in the crystallization and separa¬ 
tion of the lead salts from the leach solution and then 
crystallizing sodium sulphate from the lead-free solu¬ 
tion by further cooling to about zero deg. C. The 
sodium sulphate is separated from the brine and dis¬ 
solved in hot water. This sodium sulphate solution is 
used at about 100 deg. C. to treat the lead salts obtained 
from the first crystallization and thus change the lead 
chloride to sulphate with the regeneration of sodium 


chloride. The lead sulphate is separated from this solu¬ 
tion also by crystallization. It is possible to obtain a 
lead sulphate practically free from chlorides by control 
of the operation. In case the lead salts contain silver, 
these after separation from the brine are boiled with 
.sufficient water to dissolve the lead chloride; an insoluble 
residue remains containing practically the whole of the 
.silver. The lead chloride solution is separated from the 
residue and treated with hot sodium sulphate solution 
for conversion into lead sulphate. (1,350,969; Aug. 24, 
1920.) 

Ammonium Sulphate.—A simplified procedure for 
the recovery of ammonia from coke-oven gas has been 
devised by Bates Torrey, Jr., of Syracuse, N. Y. The 
hot gases are sprayed with water in the hydraulic 
main and the hot water thus obtained is separated 
from the tar in settling tanks. The gases are further 
cooled in a scrubber and the residual tar is removed 
in a tar extractor. The gases now pass through 
another scrubber which is sprayed with the hot water 
recovered from the hydraulic main. During this treat¬ 
ment the gases take up the free ammonia in the wash 
water and carry it along to the saturators. The un¬ 
vaporized water from the scrubber is pumped back to 
the hydraulic main to be used in spraying the raw gas. 
After a time, due to the repeated circulation of the 
water, the concentration of fixed ammonium salts in 
the solution approaches saturation. Provision is there¬ 
fore made for the periodical removal of a portion of 
the concentrated solution. This is treated with lime 
in an ammonia still. The liberated ammonia passes to 
the saturators. (1,349,393; assigned to the Semet-Sol- 
vay Go.; Aug. 10, 1920.) 

Purifying Magnesium Compounds.—Magnesium ox¬ 
ide may be separated from many impurities by treat¬ 
ing with a boiling solution of ammonium sulphate. 
Magnesium sulphate is formed, with the liberation of 
ammonia, which, when passed into a cold solution of 
MgSO„ precipitates an equivalent amount of mag¬ 
nesium hydroxide. The reaction is thus cyclic. 

MkO + (NH,).SO, + aq. ^ MgSO, + 2NH. + aq. 

(Hot) 

MgSO^ -I- 2NH, + aq. Mg(OH). + (NH,)^0, + aq. 

(Cold) 

The reaction may also be applied to magnesium car¬ 
bonate, in which case ammonium carbonate is liber¬ 
ated and the final precipitate is a basic carbonate of 
magnesium. (1,348,933; CLINTON E. DOLBEAR of San 
Francisco, Cal.; Aug. 10, 1920.) 

Treating Waste Pickling Solutions.—Waste pickle 
liquor (from sheet, plate or wire mills) is forced 
through spray nozzles into a furnace so heated that 
the temperature at the top is about 1,200 deg. F., while 
at the bottom it is about 1,500 deg. F. The vapors, 
which result from the evaporation of the solution and 
the decomposition of the ferrous sulphate, pass 
over a catalyzer which converts any SO, to SO,. 
They are then condensed in the form of sulphuric. 
The iron oxide deposited in the furnace is in an ex¬ 
tremely fine state of subdivision and hence is of un¬ 
usual value as a pigment or filler. (1,348,462; Albert 
T. Weaver of Joliet, Ernest W. D. Laufer of Arling¬ 
ton Heights, and Eberhard von Wintzingerode of Chi¬ 
cago, Ill., assignors to the American Steel A Wire Go.; 
Aug. 8,1920.) 
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Current Events 

in ilie Chemical and Metallurgical Industries 


Meeting of the Rochester Section, A. C. S. 

Saturday afternoon, Oct. 2, the Rocheifter Section of 
the A. G. S. held its first meeting of the year. The 
event was celebrated by a visit to the New York State 
Agricultural Experiment Station at Geneva. Here about 
one hundred chemists from Rochester, together with 
those of Geneva, listened to a very interesting address 
by Dr. L. L. Van Slyke, head of the chemistry depart¬ 
ment of the station. 

Dr. Van Slyke gave a r^sum^ of the work of the sta¬ 
tion, which consisted largely in its early days of routine 
analysis, but which has since been enlarged in its scope 
to cover investigation in milk and milk products, animal 
nutrition, plant foods, soils, fertilizers, insecticides, etc. 
Special inspection and research work on milk and 
its products has resulted in bringing this industry to 
a very much more efficient and higher plane. The first 
work in chemistry at the Geneva experiment station 
was carried on by Dr. Stephen M. Babcock, who is now 
director emeritus of the Wisconsin Experiment Station. 
The name Babcock is familiar to agricultural chemists 
the world over. The name Van Slyke is equally well 
known. 

After Dr. Van Slyke’s address Richard F. Keeler pre¬ 
sented an outline of a method proposed by Dr. Hobart 
H. Willard and himself for the determination of alumi¬ 
num in the presence of a relatively large amount of 
magnesium by measuring the hydrogen ion concentra¬ 
tion. He gave a description and demonstration of an 
apparatus designed for a plant control laboratory by 
the use of which the amount of aluminum in from four 
to six samples of magnesium aluminum alloy can be de¬ 
termined definitely by one operator in less than an hour. 

An inspection of the laboratories and farms, followed 
by a dinner at Hotel Seneca, at which there were talks 
by Dr. L. L. Van Slyke, Dr. R. J. Anderson, Dr. C. E. 
Kenneth and Byron Grimes completed the day’s program. 

Industrial Cost Association Meets in New York 
The Industrial Cost Association, the object of which 
is **the standardization of accounting and cost termi¬ 
nology; . . . interchange of average experience be¬ 
tween representatives of manufacturers and dealers 
engaged in similar activities; . . . to act as a clear¬ 
ing house in distributing to all members the develop¬ 
ment in cost practices to the end that uniformity, once 
established, may be maintained,” held a meeting in New 
York City, Sept. 27. This organization is one of in¬ 
dustrial executives rather than of professional cost ac¬ 
countants. Membership is held by representatives of 
a wide range of industries; including many which may 
be classified as chemical and metallurgical. The officers 
of the organization are M. F. Simmons, of the General 
Electric Go., president; G. H. Smith, of the Westing- 
house Air Brake Co., first vice-president; Roland H. 
Zinn, of the Tanners’ Council, second vice-president, and 
A. A. Alles, Jr., of the Fawcus Machine Go., secretary- 
treasurer. These officers, with the following, comprise 
the directors: Walter Rantenstrauch, Spencer M. Duty, 
W. H. Moore. W. E. Hundley and G. K. Wilson. 


Evaporation Losses in Gasoline 

While engineers, chemists and automobile men 
throughout the country have been bending their best 
efforts toward developing some liquid fuel as a sub¬ 
stitute for gasoline to meet the ever-increasing demands 
of the fast-growing automotive industry, the United 
States Bureau of Mines comes forward with the dec¬ 
laration that the entirely preventable losses in the 
evaporation of gasoline from crude petroleum from the 
time the petroleum leaves the wells until it arrives at 
the refineries reaches a total of more than .300,000,000 
gal. each year. 

These are merely the preventive losses from evapora¬ 
tion alone and do not take into consideration other 
los.ses, many of which in part may be avoided. The 
total loss from evaporation amounts to more than 600,- 
000,000 gal. of gasoline for the country, one-half of 
which, or 200,000,000 gal. of ga.soline, may be saved. 

The worst feature of this loss is the fact that the 
gasoline wasted is the most volatile and consequently 
the best quality. It follows that the prevention of this 
loss, which is economically possible, would not only in¬ 
crease the gasoline supply materially but would also in¬ 
crease the general standard of the gasoline. 

The bureau shortly will issue careful directions to 
the oil men as to how this situation may be remedied. 

It is estimated that the 600,000,000 gal. of gasoline 
lost through evaporation each year is worth as a na¬ 
tional asset about |160,000,000. 


Bureau of Standards Loses Many Scientists 
The Bureau of Standards during September lost sixty- 
three members of its scientific staff through resigna¬ 
tions. These resignations included such men as Mayo 
D. Hersey, physicist, in charge of the aviation instru¬ 
ment section; Ghristian Nusbaum, associate physicist 
of the magnetic measurement section; A. H. Taylor, 
associate physicist, in charge of the photometry and 
illuminating engineering section; Samuel R. Parsons, 
associate physicist, of the aeronautic power plant sec¬ 
tion; Victor R. Gage, mechanical engineer, of the aero¬ 
nautic power plant section; G. M. Williams, associate 
engineer, of the cement, sand ^nd stone section; William 
B. Brown, associate physicist, of the aiironautic poweib 
plant section; Herbert M. Freeman, associate physicist 
of the radio section; and Albert B. Peck, associate physi¬ 
cist of the cement, stone and sand section. 


Citations by the Federal Trade Commission 

The Federal Trade Commission has recently cited 
the following firms for unfair competition: The United 
States Color & Chemical Co., Inc., Boston, Mass., for 
giving cash commissions to employees of its customers 
to induce their employers to purchase respondent’s prod¬ 
ucts; the Seymour Chemical Co., Providence, R. I., foi; 
giving to boss finishers in textile mills cash commis¬ 
sions to influence such finishers to induce their em¬ 
ployers to purchase the products of the respondent and 
refuse to buy competitors’ goods. 
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Industry and the Tariff Commission 

Need for careful study of industries and commerce 
before tariff rates are fixed was pointed out with 
unusual clearness in an address before the Southern 
Tariff Congress at New Orleans on Oct. 12 by William 
S. Culbertson, a member of the U. S. States Tariff 
Commission. *Tn our complex industrial system,” said 
Mr. Culbertson in his address, “literally thousands of 
products, many of which are unknown to the average 
man, are affected by tariff legislation. Unless the data 
regarding them are gathered by specialists working day 
after day away from the stress of tariff hearings there 
can be no adequate understanding of the problems which 
they raise, either in detail or in their larger bearings 
on our national welfare.” 

Since the chemical industries are very vitally con¬ 
cerned with the tariff, a considerable portion of Mr. 
Culbertson’s address dealt with chemical matters. 
Extracts from his remarks are as follows: 

The elimination of Germany from the world’s 
markets by blockade, the diversion of the productive 
capacity of the Allies to war needs, and the interruption 
of shipping-—each had its constructive effect on our 
industries. 

You may read in the reports of the Commission the 
records of this progress—of the production of surgical 
instruments, optical glass, laboratory glassware, scien¬ 
tific instruments, knitting-machine needles, potash, war 
metals such as tungsten and manganese, and thorium 
nitrate and incandescent gas mantles. You will find 
that while some crude barges was produced in Missouri 
before the war, the Eastern manufacturers of litho- 
pone—an important paint pigment—imported at that 
time this raw material from Germany. High prices 
opened additional barytes deposits in Georgia, Ten- 
nesee and Kentucky, which are now supplying not only 
the Eastern lithopone plants, but also the new barium 
chemical industry—another child of war conditions. 
You will learn of the rapid development of the ferro¬ 
alloy industries in the United States and of the com¬ 
petition which they are now facing from British sources. 
You—at least some of you—will no doubt be more in¬ 
terested in the story of vc^getable oil production. The 
increase in the production of peanut oil is most strik¬ 
ing. Domestic production increased from 60,53.3 gal. 
in 1912 to 12,791,200 gal. in 1918. Most of the imports 
since 1915 have come from the Orient. Peanut oil, 
however, is properly considered as a part of the larger 
roblem of vegetable oils, of which there are, as you 
now, many. Cottonseed oil, coconut oil, soya bean oil 
and corn oil are only a few of the products that come 
in more or less close competition with peanut oil. We 
have attempted to analyze the whole situation in a sur¬ 
vey as yet unpublished. 

The coal-tar chemical industry may be discussed at 
greater length as an example of these new develop¬ 
ments, partly because it is the most striking and also 
because of its vital relation to our industrial and mili¬ 
tary security. 

In the meantime the American dye industry was be¬ 
ginning to grow. It was given a stimulus by the tariff 
act of Sept. 8, 1916, and from that time on until we 
^ entered the war the American consumers* needs of the 
simpler dyes were gradually met. The tariff law of 
Sept. 8, 1916, served its purpose in encouraging capital 
to enter the industry. The entrance of the United 
States into the war brought far-reaching changes in 
the dye business. On the one hand it restricted the 
supply of certain raw materials which were comman¬ 
deered for munition purposes, and on the other hand 
it forced the dye industry to supply an unusual amount 
of dyes for the khaki uniforms and thereby decreased 
the supply of the ordinary colors used by civilians. The 
industry, however, continued to develop. The produc¬ 
tion of dyes had increased from about 7,000,000 lb. in 
1914 to a total output in 1918 of 68,464,446 lb., valued 
at $62,026,.390. The growth of this industry reads like 
a fairy tale. 

The signing of the armistice brought new problems 
for this new industry. During the war the German in¬ 
dustry continued partial production and with its pro¬ 
ductive capacity intact was ready to attempt to regain 


its lost markets. The industry had grown in Japan, 
Great Britain, F^'ance and Switzerland. Competition of 
a serious character threatened the American industry 
from abroad. Congress has been urged to grant the 
industry additional protection, not merely because ^e 
industry is desirable in a diversiffed industrial nation, 
but also because it is vitally ccmnected with the progress 
of medical science and with the problems of national 
defense. 

The foreign coal-tar dye industry is obviously only one 
phase of the larger question of the competitive status 
of foreign industries which we are t^ing to define. 
The chief competition with our industries will come in 
the future, hs it has in the past, from Great Britain 
and continental Europe, but in many lines it will be 
some time before competition will reach its maximum 
strength. Speaking generally, wafi[es in Europe, while 
still lower per man than in the United States, have in¬ 
creased relatively more. The difficulty of obtaining 
adequate fuel and essential raw materials also contrib¬ 
utes to the abnormal cost of production. Transporta¬ 
tion is demoralized. The advantage which depreciated 
currency gives the European producer in selling his 
goods abroad is very largely offset by the necessity of 
paying an exchange premium on imported products— 
coal, raw materials and semi-finished products. 


Non-Metals Experiment Work 

A limited amount of non-metals work is to be done at 
the new Bureau of Mines experiment station at Tusca¬ 
loosa, Ala. The principal work of the station is to be 
on byproduct and ferrous problems. The hope is ex¬ 
pressed at the bureau that this station will be the nu¬ 
cleus of a much larger station which can give really 
comprehensive attention to byproducts. 

The fear has been expressed that if any non-metals 
work were done at the Tuscaloosa station it would mili¬ 
tate against the chance of securing a non-metals .station 
next year. There was great disappointment among the 
chemical industries, which are large consumers of the 
non-metals, that they did not secure one of the experi¬ 
ment stations established this year. They are pointing 
out that the very limited amount of non-metals work 
being done at Tuscaloosa is not commensurate with the 
needs. Attention is being called to the fact that Tusca¬ 
loosa is just on the fringe of non-metals territory and 
is not the logical location for a non-metals station. The 
idea seems to be very generally held that Knoxville is 
a well-situated point for a full-fledged non-metals 
station. 

A.*S.M.E. Organizes Materials Handling Section 

Four hundred members of the American Society of 
Mechanical Engineers have organized themselves into 
a Professional Section on Materials Handling and will 
provide primarily a common channel of intercourqp 
among all the technical and industrial organizations 
co-operating in the solution of engineering problems 
connected with the handling and distribution of mate¬ 
rials and products. 

Probably the greatest 'economic need of civilization 
today is the devising of means and a more intelligent 
application of proper and co-ordinated methods whereby 
materials of one kind or another may be handled more 
swiftly and to better advantage. 

This Section will aim to be a bureau of information— 
complete in its scope, specific in its knowledge of the phys¬ 
ical and economic conditions and unbiased in its conclu¬ 
sions. This will be done by having special meetings 
on particular subjects, meetings jointly with other sec¬ 
tions, other organizations or associations, and by taking 
part in all local and national problems relating to the 
purpose of this Section. 
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Imports and Exports of Chemicals 

Exports of chemicals during August were prac¬ 
tically in the same volume as the exports in August, 

1919. On the other hand, imports of chemicals were 
nearly three times as great in August of 1920 as they 
were in August of 1919. Figures just compiled by the 
Bureau of Foreign and Domestic Commerce show that 
chemicals to the value of $21,189,777 were imported in 
August of this year. The imports in August, 1919, 
were valued at $7,964,651. The value of chemicals ex¬ 
ported in August was $11,296,042. This compares with 
$11,121,681, the value of exports in August of 1919. 
For the first eight months of 1920 chemicals were ex¬ 
ported to the value of $117,929,208. This is materially 
in excess of the value of chemicals exported during the 
first eight months of 1919, when they amounted to $86,- 
850,699. The imports during the first eight months 
of 1920 reached the large total of $147,634,259. This 
compares with $73,112,471 in the first eight months 
of 1919. 

The total imports of coal-tar products during August, 

1920, were valued at $1,608,672. Switzerland continues 
to be the heaviest exporter. During August the colors 
and dyes imported from Germany were valued at only 
$54,115. The imports of gums were high in August, 
amounting to 12,182,391 lb., as compared to 5,513,559 
lb. in August of 1919. The same is true of potash. 
The imports in August of 1920 amounted to 3,889,114 lb. 
In August of 1919 the imports totaled only 757,102 lb. 

The exports of acids were much lower in August of 
1920 than they were in the preceding August. The 
value of the acids exported in August of 1920 was 
$365,639. In August the year before the exports of 
acids were valued at $519,871. There was a marked 
increase in the amount of dyes and dyestuffs exported 
in August, 1920. The total was $2,111,095. In August, 
1919, the total was $1,172,087. In this particular China 
was our best customer, with the United Kingdom and 
Canada in second and third places respectively. The 
exports of soda in August, 1920, were valued at $2,156,- 
643. This compares with $1,771,283 in August, 1919. 

Imports and exports of certain chemicals which do 
not move in large volume are shown by the following 
table: 


E\IM)I{TS<’IIKMICAI.S 


r'oppor, nulphuto uf niliii* vitrifil), Ih 
Formalclohyilc (forinuliii), valup . 
(ilyrprin, lb . 

Hal Hoda.lb . 


IMI’OKTS CIIKMKTALS 


Ammonia, muriate of, lb. (iltity).. 

Fiiiu!l nil, or arnylir alroliol and biitylalfoliul, lb.(cliit>) 
Indinr, rrudp, or rcaubliiiicd, lb. (rri‘p).. . 

Limp, ritratp of, 1b. (duty) . 


Aiir., I9|Q 

Xnu . 

1920 

904.110 

$122,976 

391,154 

1.196,758 

58.429 

$329,146 

257.057 

643.121 

Auk., 1919 

Auk . 

1920 

213.076 

461.443 

72,555 

262.483 

734.361 

355,133 

96.528 

444.692 


Apparatus Standards and Reagent Packages 

Gas analysis apparatus standards and uniform pack¬ 
ages for guaranteed reagents were discussed by two 
important conferences held in New Yoiic during the 
week of the Chemical Exposition. The .committee on 
guaranteed reagents and standard apparatus appointed 
by the American Chemical Society is working actively 
under the chairmanship of W. D. Collins, and just now 
is giving particular attention to these subjects. 

The appropriate size of units for purchase of reagent 
chemicals was discussed at a conference attended by 
representatives of manufacturers of guaranteed re¬ 
agents and members of the committee. A plan was 
outlined by which the committee will take steps toward 
greater uniformity in ordering reagents. A tentative 
list of suggestions along this line will be drafted in 
the near future and submitted by publication for the 
criticism and comment of all interested parties. 

The committee also called a special conference on gas 
analysis apparatus which was attended particularly by 
representatives of laboratory groups which make many 
gas analyses, both research and routine in nature. A 
program was adopted tentatively for preparing a set 
of uniform specifications for certain much used types 
of gas analysis apparatus. Tentative specifications will 
be adopted by this sub-committee and submitted to 
the main committee, which, it is expected, will publish 
them for comment and criticism before they are rec¬ 
ommended for adoption. 

Leather Waste for Heels in Germany 

Commercial men who are interested in the leather 
trade are bringing out of Germany samples of a sole 
leather made from waste leather which is suitable for 
the manufacture of heels for shoes of all kinds, reports 
Consul-General Anderson of Rotterdam. The samples 
produced show a very firm, hard sole leather at first 
appearance suitable for any purpose for which sole 
leather is required. It is found upon close examination, 
however, that the leather is made up of pieces of waste 
leather which are likely to come apart when wet. The 
leather is manufactured from waste and scrap leather 
from old shoes or any other kind of leather waste, and 
is cleaned and soaked in water and then rolled into 
sheets and subjected to high pressure. The product has 
the appearance of a hard, dry, closely pressed sole 
leather, and for all purposes in shoe-making, when it can 
be protected to some extent from soaking or can be 
fastened together as in the nailing of a heel, it gives 
promise of being useful and economical. The leather 
can be had at the present time at 17 German marks per 
kilo, which at present exchange figures out roughly at 
about 12ic. gold per lb. * 


Disabled Ex-Service Men Take Up 
Chemical Engineering 

Disabled ex-service men to the number of 107 are 
pursuing courses in chemical engineering under the 
vocational education statute. At the end of August 
there were 1,949 disabled ex-service men taking engi¬ 
neering courses. This instruction is being given under 
the direction of the Federal Board for Vocational Edu¬ 
cation. 

The work in chemical engineering is divided among 
forty-six schools, of which four are in New England, 
thirteen in the East, six in the South, fifteen in the 
Middle West, and eight in the West. 


Manufacture of Superphosphates in Uruguay 
The Administrative Council in Uruguay is consider¬ 
ing a project for the establishment of a factory for the 
manufacture of superphosphates for use as fertilizers. 
A cheap supply of acid is guaranteed, and there is a 
great abundance of bones which are being exported at 
present at a low price. The project would prohibit the 
exportation of bones, but this is strongly objected to by 
the majority of the council, who are in favor of placing 
a high export duty on bones rather than prohibiting 
their exportation. 
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Swedish Market for Soda Sulphate 

There is at this time a demand in Sweden for soda 
sulphate, the paper manufacturers generally being in 
need of supplies, reports Consul-General Murphy of 
Stockholm. If American manufacturers of chemicals 
can promptly satisfy the present demand at reason¬ 
able prices a steady market will be assured. The 
Swedish Paper Mills Association of Stockholm uses 
on an average 40,000 tons of soda sulphate a year, and 
the managing director states that orders will undoubt¬ 
edly be forthcoming as soon as sure sources of sup¬ 
plies are located. 

The manufacture of paper in Sweden dates back to 
the year 1673, when the first mill was established at 
Klippan. There are at this time eighty mills making 
all kinds of paper and pasteboard and 171 allied in¬ 
dustries. The export of paper from Sweden in 1910 
was 139,449 tons, as compared with 128,119 tons in 
1918 and 189,612 in 1913. 

Wood pulp for paper manufacture is likewise an 
important and flourishing Swedish industry, its fu¬ 
ture being assured by the vast timber supply of the 
country. In 1919 there was 807,761 tons of wood pulp 
exported from Sweden, the value of which was $13,- 
649,000. The wood-pulp industry is likewise in need 
of a steady supply of soda sulphate, the home manu¬ 
facture being by no means sufficient to supply the <le- 
mand. 


Fertilizer Imports Large 

More fertilizer materials were imported in August 
of 1920 than were brought into the country during the 
first eight months of 1918 and nearly as much was 
brought in in that single month as was imported during 
the first eight months of 1919. The following figures 
are those of the Bureau of Foreign and Domestic Com¬ 
merce. They show the value of fertilizer materials im¬ 
ported in August of 1920 to have been $8,953,898. In 
the preceding August these imports amounted to only 
$934,493. These imports were made up largely of bone 
dust, calcium cyanamide, guano, kainit, manure salts, 
and muriate and sulphate of potash. 

There was some increase in the exports of fertilizer 
materials. The value of these materials exported in 
August, 1920, was $2,967,610. In August, 1919, these 
exports were valued at $2,318,420. Phosphate rock led 
the list of exports, with sulphate of ammonia in second 
place. 


Shale-Oil Prospects in New Brunswick 
As the demand for mineral oil is increasing, the 
visible supply diminishing * and the oil companies 
scouring the world for new sources of supply, interest 
in oil shales has been revived, reports Consul Ras- 
musen of New Brunswick, Canada. The oil-shale 
areas of Albert County, New Brunswick, have re¬ 
cently been inspected by representatives of both Brit¬ 
ish and American interests. According to the Domin¬ 
ion Department of Mines, samples taken from Albert 
County have yielded 60 imperial gal. to the ton. The 
concession for the development of natural gas in this 
same area is held by the New Brunswick Gas & Oil 
Fields (Ltd.), of Moncton, whose activities are con¬ 
fined to the development of natural gas, but it is pos¬ 
sible that shale-oil production will be attempted in 
the near future either by this company or by other in¬ 
terests. 


Decree Modifying the Price of Alcohol in France 

The French Ministry of Industry, Labor and Pro¬ 
visions, in accord with the excise administration and 
the Minister of Finance, has just issued a decree mod¬ 
ifying the prices of alcohol. The new prices, as from 
Sept. 1, are: 

For motive power, manufacture of artificial silk and 
other use in which alcohol is entirely denatured. 100 
deg., 3 fr. the liter (1 liter —^ 1.057 qt.). 

For anatomical or scientific preparation, antiseptic 
and medical use, manufacture of pharmaceutical prod¬ 
ucts, antiseptic and medicated cotton, felt and hats, 
manufacture of peptone, fulminate of mercury, collo¬ 
dion, artificial flowers, transparent soap, imitation 
leather, tannin, pyroiechnical products, smokeless 
powder and aniline colors, 100 deg., 5 fr. 20 centimes 
the liter. 

F'or the manufacture of vinegar, to Oct. 31, 1920, 
7 fr. 60 centimes; from November, 1920, 5 fr. 60 cen¬ 
times the liter; manufacture of varnish, 5 fr. 72 cen¬ 
times; perfumery, 13 fr.; university laboratories and 
oificial establishments, 21 fr. 80 centimes. For lab¬ 
oratories other than official, medical and pharmaceuti¬ 
cal use, use in hospitals and clinics, and for fruits and 
confectionery and other uses, 21 fr. 85 centimes. 


British Firm Makes Grant for Scientific Education 

At a recent general meeting of the firm of Brunner 
Mond & Co. (Ltd.), chemical manufacturers, held in 
Liverpool there was passed a resolution '*that the di¬ 
rectors be and they are hereby authorized to distribute 
to such universities or other scientific institutions in 
the United Kingdom as they may select for the further¬ 
ance of scientific education and research the sum of 
£100,000 ($486,650) out of investment surplus reserve 
account.” 

Personal 

i-Z-ii:".■ —._ \ 

W. M. Bittlb has accepted the position of chief chemist 
of the Dnratex Co., Newark, N. J. He was formerly in 
charge of pyroxylin investigations. 

Harry A. Deuel, assistant to the manager of the Min- 
nequa Steel Works and for nineteen years in the employ 
of the company at Pueblo, has resigned to become chief 
engineer of the Atlantic Steel Co., Atlanta, Ga. 

E. H. Frantz, who for the past two years has been plant 
chemist with the Combination Rubber Co., Bloomfield, N. J. 
has joined the chemical laboratory force of the Duratex Co., 
Newark, N. J. 

Benjamin Richard Jacobs has resigned from the Bureau 
of Chemistry, U. S. Department of Agriculture, to become 
director of the National Cereal Products Labs., with offices 
in Washington, D. C. 

Dyke V. Keedy has returned from a six months' trip to 
Europe, visiting Italy, Dalmatia, Bosnia, France, Holland, 
Belgium and England. 

Dr. Arthur I. Kendall, dean of the Northwestern Uni¬ 
versity Medical School, spoke recently before the Chicago 
Section of the American Chemical Society on ''Bacteria as 
Chemical Reagents.” 

Dr. Vernon K. Kriebu:, assistant professor of chemistry 
at McGill University, succeeds Dr. R. C. Riggs as Scoville 
professor of chemistry at Trinity College, Hartford, Conn. 










October 20 . 1920 


GHBlflQAL AND MBTALLUIQIGAL BNGINEBUNQ 


80:^ 


Wilson H. Low. formerly head chemist for the Cudahy 
I’ackiniT Co.. Omaha. Neb., has removed to Los Angeles, 
where bis address is 532 South Lorraine Blvd. Mr. Low 
and his former head assistant. John H. Show, who was a 
pioneer in the Nebraska potash industry, have opened an 
industrial laboratory in Los Angeles. 

C. W. Neusbaum has resigned as chemist at the Holland 
plant of the American Radiator Co. to accept a position as 
assistant chemist for the Beech Nut Packing Co., Roches¬ 
ter. N. Y. 

Walteb Dill Scott has been unanimously elected presi 
(lent of Northwestern University. Prof. Scott has previ- 
()usly held the chair of psychology at Northwestern since 
1905. He served as Colonel on the General Staff during 
the war. being director of the committee on classification 
of army personnel. He was awarded the Distinguished 
Service Medal for this work. 

Dr. P. W. Traphagbn, professor of metallurgy in tlu* 
Dakota School of Mines, has returned to Rapid City, S. D.. 
after spending the summer in metallurgical research work 
for the Denver Metals Co. at its plant at Utah Junction, Col. 

Dr. G. S. Whitby and Dr. R. M. McLean have been ap¬ 
pointed joint professors of chemistry in the faculty of 
applied science, McGill Univer.sity. Montreal. 

__ 

Clniciit Maiket Beports 


The Iron and Steel Market 

Pittsburgh, Pa., Octobfir /5, J9s!u. 

It is now universally admitted that the iron and steel 
market is marked for a general readjustment. The pros 
pect is accepted with much satisfaction by the majority 
of consumers, and with philosophic resignation by the pro¬ 
ducers. most of whom probably feel that they have had 
artificially high prices for a longer time than could reason¬ 
ably have been expected. 

While ^'readjustment** is universally admitted as being in 
prospect, or rather as actually begun, there are some diver¬ 
gences of opinion as to the character or course of the read¬ 
justment. A greatly decreased demand is admitted, but 
there is a difference of opinion as to what will follow in 
the matter of prices. It is all a question of prices of the 
independent steel producers, since no one suggests that the 
Steel Corporation's prices, which have been held to the 
Industrial Board schedule of March 21, 1919, will decline. 
Some steel producers insist that the independents will 
pursue the policy of filling the orders they now have, not 
seeking additional orders at cut prices, whereby the inde¬ 
pendent output is predicted to drop for the winter to a 
relatively low rate, possibly 60 per cent of capacity. Those 
who take what has already occurred in the market as in¬ 
dicative hold the opinion that independent prices will con¬ 
tinue to sag. whereby in a few weeks or a very few months 
at the outside thpy will be down practically to the Steel 
Corporation level. 

Illustrative of declines that have occurred and of the gaps 
between Steel Corporation and independent prices, it may 
be noted that plates, until recently held by independents at 
3.26c. as minimum, have lately sold in small lots at 3.10c. 
and in at least one case at 3c.. while the Steel Corporation’s 
price is 2.66c. Structural shapes were held rather uni¬ 
formly by independents at 3.10c. as minimum, but have re¬ 
cently sold first at 3c. and then at 2.90c.. the Steel Corporation 
price being 2.46c. Merchant steel bars present a different 
case. Until lately there were some sellers at 3c., but 3.26c. 
seems to be the regular independent quotation now. mills 
having advanced their asking prices to protect contracts. 
The Steel Corporation price is 2.36c. In the past three or 
four weeks sheets have declined about half a cent a pound, 
the independent market being now approximately as fol¬ 


lows: Blue annealed, 6c. to 5.25c.; black, 6.76c. to 7.26c.; 
galvanized, 8.50c. to 8.75c. The Steel Corporation’s prices 
are 3.66c.. 4.36c. and 6.70c. respectively, so that while 
sheets have declined very considerably they would still have 
a long distance to travel to meet the corporation* level. In 
pipe there is a divergence of only about $7 a ton^ the Steel 
Corporation having a 67i per cent basing discount and the 
independents a 64 per cent basing discount. 

Production Decreasing 

The September report of steel ingot production, presented 
by the American Iron and Steel Institute, shows a raU* 
for the month of about 42.700,000 tons per annum, or pre¬ 
cisely the rate shown for August, that rate having repre 
sented an increase of 7 per cent over the July rate. The 
increase then was due to improved transportation and other 
physical conditions, and there was a similar improvement in 
physical conditions for September. The failure of the sta¬ 
tistics to reflect increased production in September confirms 
reports circulated in the month that some works were 
already curtailing output on necount of lessened demand on 
the part of contract customers. This trend is mure .lecided 
now, and it is regarded improbable that October will show 
as high n rate of production as September. Such a .showing 
would be impressive, because normally October is a particu¬ 
larly good month for tonnage outputs on account of weather 
conditions. 

Pig Iron Weak 

Pig iron has just given a remarkable exhibition of weak¬ 
ness after a display of strength in August that was plainly 
seen at the time to be largely artificial. In all districts 
except Chicago and Birmingham pig iron prices advanced 
in August, but there was nothing like the usual amount 
of buying and it was clear that prices were being pushed 
up by what might almost be called a mere whim of the 
fumacemen. consumers making purchases only for immedi¬ 
ate requirements. September was a dull month in the mar¬ 
ket. and since the end of September it has been almost im¬ 
possible to sell pig iron at all. A steel works that had been 
particularly provident in not buying ahead has been in 
the market for basic iron, which was firmly established by 
the August advances at $48.60 valley, or $50.46 delivered 
Pittsburgh. Its first purchase was at $46 valley, from a 
middle interest, and since then it has bought 1,600 tons, also 
from a middle interest, at $41.96 delivered, equal to $40 
valley, while three producing interests had quoted on the 
basis of $42. In determining what is “the market price” 
the trade is usually disposed to ignore “resales” and from 
that viewpoint the market has not declined to $40. though 
the middle interest that sold 1,600 tons at $40 had 3,600 
tons it was willing to sell at the figure. Certainly the 
market cannot be quoted at over $42 valley, when producers 
quote that price to a prospective buyer and do not effect 
sales. It was as late as last January that basic, on its 
upward movement, reached $40 valley, and thus there has 
been the abnormal experience of pig iron declining more 
rapidly than it had previously advanced. Bessemer iron 
remains nominally quotable at $48.50 valley, though a recent 
resale, of iron bought at $47. was at $46. Foundry is 
nominally quotable at $47 valley. 

Declines in pig iron arc susceptible of different interpret 
lations. Pig iron had advanced more, relatively, than steel 
products, and thus a decline in pig iron might be regarded 
merely as a step towards equalization. The pig iron decline 
is notable on the other hand in that it occurs while Con- 
nellsville furnace coke for spot shipment is still $17. Such 
a price would justify a very high price for pig iron, and 
while it is eleven times the average price in May, 1916, and 
twenty times the price in 1894, it shows no definite signs 
of being about to recede, and it is, indeed, supported by the 
coal market, since coke at $17 repre.sents little more than 
the market price of the coal involved plus a charge for 
conversion. 

The Steel Corporation’s unfilled obligations decreased 
during September by 430,234 tons to 10,374,804 tons, equiva¬ 
lent to about nine months of production at 90 per cent of 
capacity. The August decrease had been 313,430 tons. 
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The Chemical and Allied Industrial Markets 

New York, October 16, 1920. 

The dullness which has become almost habitual in this 
market continues uninterrupted, despite the unloading of 
small loti\ on the market that have been held in reserve. 
Buying interests, as in every other industry, are marking 
time and the period of this waiting having extended into 
weeks it seems as if steadiness is looked for rather than 
an advancement of price. The 1921 contract prices being 
put in effect by producers verify the opinion that there 
cannot very well be a general price recession for two reasons 
— (1) the cost of production has increased so much that 
an increase is inevitable; (2) in the two years of peace pro¬ 
duction has not even approached consuming demand, which 
will prevent the flooding of the market in the event of a 
surplus. The small amount of business transacted is mostly 
on odd lots for which concessions are being granted by 
second hands in order to clear their stocks. 

Heavy Chemicals 

All grades of alnm remain firm, as very few offer¬ 
ings are being made. Awmonia lump, 5@6c., potash lump, 
8i(id9ic., and chrome lump, 16@>18c. per lb., are all pro¬ 
ducers' prices and have not changed for some time. One of 
the items receiving a sharp increase over 1920 contract 
prices is soda ash, which will be sold on a basis of 2c. per lb. 
f.o.b. works, compared with former manufacturer's price of 
l}@lic. per lb. The spot market on the other hand de¬ 
clined sharply and the demand is not as keen as it was 
during the previous week, the new level being around 
$2.26@)|2.60 per cwt. The new price on caustic soda for 
1921 delivery is $4 per cwt. Inquiry has also fallen off on 
the spot material, which is available at 44.26@$4.60 per cwt., 
with no anxiety evidenced on the part of buyers to take 
advantage of these unusually low prices when compared 
with the recent $6.60@$6 price. The pres.sure being relieved, 
sodium nitrite is being offered around 12@14c. per lb. with 
enough material in the hands of producers to meet the 
rather low demand, which is especially felt in the spot 
market. 

Coal-Tar Products 

The crudes are the one sustaining branch of this market 
and the firmness which is noticeable in these items is caused 
by a shortage of material. The market in general remained 
quiet; among those to recede was aniline oil, now listed at 
28@33c. per lb. The salts also dropped off Ic. to a low 
figure of 33c. per lb. Both grades of beta naphtkol under¬ 
went a change during the period. Sublimed, which has been 
scarce, was hard to find under 90c., while the technical, with 
little or no interest displayed, fell off 5c. to 60@70c. per 
lb. The crudes have all remained firm, phenol being still 
available at Government price of 12c., while producers are 
quoting Ic. per lb. higher. Considerable quantities of 
naphthalene, flake and balls, having arrived from abroad, the 
recent high levels have dropped to lOftc. for flake and 12ftc. 
for balls, with a very slow demand for both grades. 

Crude Rubber 

The consistent dullness of this market is occasionally 
^broken by spasmodic activity which arises from the small 
demand for immediate requirements—^but even these short 
interludes are not sufficient to make a favorable impression. 
The basic cause of this is the absolute lack of demand from 
tire manufacturers, who have been kept out of the market 
for the past few months by the acute conditions in their 
own industry. London reports some buying but also, as 
here, it is confined to small lota. The revival of the tire 
industry would certainly check the steady drop of all grades 
of rubber from a 54c. level for plantation to the present 25c. 
per lb.—^but this is not expected for some time, and as a 
result the recession is nominal, as it is difficult to obtain 
figures on actual transactions. 

Naval Stores 

No improvement over last week’s decidedly dull market 
has been noticed. In fact still lower prices are being heard, 


and despite this condition the local market has shown no 
tendency to buy. Turpentine fell off 10c., to $1.20 per gal., 
which practically amounts to a nominal figure, as there is so 
little material being sold. Hostna also fell off slightly, the 
cheaper grades being listed at $12.90 and WW at $18.25. 
This condition cannot go on much longer, as the supplies are 
not too plentiful and a general rise throughout the naval 
stores is looked for soon. 

Oils 

Linseed oil js the item of particular interest on the list, 
since it seems that it cannot be disposed of at any price. The 
new level of $1 per gal. is attracting as little interest 
among buyers as did the less favorable prices of recent 
dates. Chinawood held firm during the period and an in¬ 
crease in demand would help greatly to raise the current 
quotations of 17ft@)18c. per lb. 

The Chicago Market 

Chicago, III., October IS, 1920. 

The long-continued period of weak prices shows no sign 
of an end, although frequent mention is made of the opinion 
that things will be better after election. In view of the 
fact that the present depression in all lines is the effect of 
powerful economic forces rather than political manipulation 
the correctness of this opinion is questionable. Steadily 
increasing imports to the extent that America's favorable 
trade balance was only $65,000,000 for the month of August 
indicate measurably reduced industrial activity for some 
time to come. It seems that the chemical industry can 
reasonably expect to share in this reduction of activity. 

Purchasing is on a hand-to-mouth basis. The consensus 
among the members of the Purchasing Agents’ Association, 
now in session here in Chicago, indorses this plan, on the 
ground that a general price reduction of from 25 to 50 per 
cent is in sight. Consideration must be given to the fact 
that the chemical industry has already had its shrinkage 
in most lines, and that but little further drop is economi¬ 
cally possible. 

Heavy Chemicai^ 

The long-awaited announcement of contract prices on 
caustic soda and soda ash was forthcoming this week, the 
future of sal soda and bleaching powder being still in the 
dark. Spot offerings of soda ash range from $2 to $2.25 per 
cwt. with the few holders of second hands being forced to 
make offerings at a low figure by the reluctance of buyers. 
Contracts for 1921 are offered on a basis of $2.42 per cwt. 
for 58 per cent. Caustic soda contracts are announced at 
$5.06 per cwt. on 76 per cent. This is almost a dollar above 
current price, recent transactions in a dull market being 
repofted at $4.16@$4.26. Some of the returned goods from 
Japan are going at $3.85 or lower. The scarcity of bleach¬ 
ing powder has been materially relieved and the price has 
abruptly declined to 6t@6|c. per lb. Sal soda, unchanged at 
$2 per cwt., is in reasonable supply. 

The market on alcohol begins to feel the effect of 
heightened production in that supplies are easier. Prices 
are unchanged, ethyl grade, 190 proof, being quoted at $6.65 
per gal., methyl, 97 per cent, at $3.40 per gal., and denatured 
at $1.12. Iron sulphate (copperas) is easy in the hands 
of dealers at about $2.25 per cwt. for spot. Makers report a 
heavy volume of advance business at 2c. per lb. Sodium 
bicarbonate, under materially reduced demand, is going for 
$2.80 per cwt. or less, transactions being limited to small 
lots. Chlorine in liquid form is firmly held by spot traders 
at 9k. per lb. Some contracts are being closed for 1921 
at figures ranging around $8.76 per cwt. 

Coal-Tar Products 

Quiet prevails and, in general, a weak tone is felt in 
prices. Aniline oil, which felt a temporary strengthening 
a short time back, is again off, 27c. per lb. or less being the 
prevailing price. Amlins salt has also receded 2c. in the 
past three weeks, 84c. being today’s price. Phosgene, for 
no apparent reason, has recently fluctuated sharply, the 
range being $1@)$1.26 per lb. 
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Vdobtabli OiiB 

Lmseed oil shows the effect of the constantly increasing 
visible supply of flaxseed by steady declines, the much* 
lalked-of bogey of |1 having been reached. Spot carloads 
.ire offered at |1.06 and jobbers are selling small lots to the 
trade at |1.25, in barrels, 20c. lower than a fortnight ago. 
The resumption of production by some of the com otl pro- 
.lucers was immediately reflected by reductions in the niar< 
ket, offerings at 10c. per lb. for crude f.o.b. works going 
begging. Some business was closed at l@ic. less. The 
L*’eneral condition of the com products markdt is shown by 
recent reductions in the price of eom sirup, now being 
offered at $4.66 per cwt., against $4.90 at the opening of the 
season. Peanut oil slumped further to 11c. for Oriental, 
in tanks f.o.b. coast, and 16c. for edible, out of Chicago 
warehouse. Low market on competitive oils has driven 
the soya bean product to cover, coast quotation in sellers’ 
tanks being only 9c. and small lot spots 13c. 

Fbrtiuzer Materials 

Lower prices on live stock have materially reduced stock* 
yards receipts, thereby decreasing production of fertilizer 
products. This is fortunate, as unusually warm October 
weather has forced demand to a low level. Few price 
recessions have been permitted by producers, and buyers 
arc content to await developments. It seems probable that 
some further cuts must be made to induce trading. High- 
grade ground blood is quoted at $7.16 per unit, high-grade 
ground tankage at $6.86 and Tenderer^s unground tankage 
:it $6.60. Ground steamed bom is $35@$:i8 per ton, and 
ran' bone meal about $60 

The St. Louis Market 

St. Tjouis, Mo., October 12, 1920, 

The last two weeks have seen several fluctuations in the 
St. Louis market, some items advancing and other items 
•lec-lining slightly. Producers say that these changes have 
been brought about merely by the normal course of busi¬ 
ness and that they do not presage much of a change in the 
genera] tone of the market. 

The market continues in good shape all around. Produc¬ 
tion is normal, demand continues satisfactory and stocks 
are .such that practically all orders can be taken care of 
on norma] deliveries. Contract business is moving along 
^satisfactorily, numbers of contracts having been renewed 
since Oct. 1. Spot business is fairly strong. Producers are 
confldent that the heavy chemical market is well under their 
control. 

There has been a slight slackening of the demand for 
the 66-dcg. tsulphurio aoid, but prices remain firm and pro¬ 
ducers look for an improvement shortly. This has been 
caused by closer buying on the part of the oil refineries. 
The 60-deg. grade is stronger and some lots have been 
quoted at as high as $16.60 per ton and Iftc. per lb. in car¬ 
boys. The average price ran between $16 and $16.60 per 
ton. The 66-deg. is quoted at $24 per ton and 19c. per lb. 
in carboys in carload lots. The 98 per cent acid remains firm 
at $26 per ton, f.o.b. works, with the market for it quiet. 
Oleum has registered an advance to $28.60 per ton from 
$27.60 and is in good demand. 

Demand for muriatie add continues very good, but due 
to liberal stocks the quotation on carload lots in carboys 
has dropped to 2@21c. per lb., a decline of about ic. The 
price on lots in bulk remains at $26 per ton. 

Sodium bieulphate is in good supply, prices remaining 
unchanged. The demand continues, at from $6 to $6 per 
ton. Steel plants are said to be buying in this market 
freely and large orders have been received also from makers 
of animal foods. 

Producers report a steadily increasing demand for nitric 
odd, but no increase in price has been registered. The quo¬ 
tations are $7 per cwt. on the 36-deg. atid $10 on the 42-deg. 
Standard mixed acid, consisting of 86-deg. nitric and 61-deg. 
sulphuric, is firm at lie. per lb. of eacli acid. 

Zinc chloride remains at $4 per cwt. Phenol is still 
quoted at 12c. per lb. in lots of fifteen tons or more. 


General Chemicals 

CURRENT WHOLESALE PRICES 1\ .NEW YORK MARKET 


Aottie anhydride.lb. 

AoeCone. 


LCHi, arecir, per ocn«. 

Aeetip, 56 p|er cent. 

Acetir, glacial, 99| per ««nt, carb^*-. 

Boric, cryatiila. 

Boric, powder. 

Cilric. 

Ilydrochlorio (nominal). 

Ilydrufluoric, 52 per cent (nominal)_ 

Lactic, 44 per cent tech.lb. 

Lactic, 22 per n-nt tcch. 

MolylMlic, C. P. 

Muriuti«% 20 deg. (itee hydrnchlnrio). 

Nitric, 4d dog. 

Nitric, 42 deg. 

Oxiilir, cry at Ilia . 


Sulphuric, 60 dog , tank rara... 

Siil|ihiiric, 60 dog , driiina. ton .. 

Siilpliiiric, 66 deg , tank oara.ton 16 

SiiJpliurjc, 66 deg , drums.ton 26 

Siiltiliuric, 66 deg , onrboya.ton 

Sulphuric, fuming, 20 per rent (olciiin) liiiik 

earn . ton 27 

Siil|ihuiic, finning, 20 |n>t rent (oleum) 

dnima. tmi 28 

.Miil|iliuric, fuming, 20 |M'r cent (oleum) 

riirlHiya.ton 32 

'|•||lllIic, IT. .S. P. lb. 1 

'raiiiiic (tech.). lb. 

'riirluric, eryatiilH. lb 

Tuiigatie, per Ib. of WO.lb. .. 

Alcoliiil, Ethyl inominnl).giil. 

\lriihol. Methyl lsi>e iiiothiiiiol). 

Aleohol, demitiired, 188 proof (iioiiiiiiHl). .giil. 
Alcoliol, ileiiiiliired, 190 proof (nominal). .gnl. 

Alum, aiiiiiioiiin lump.111. 

Aliiiii, potiiHJi lump. Ib. 

Aliiiii, chrome liiinp. Ib. 

Aluniiiiiiiu hiilphate, comiiiorciul . .Ib. 

Ahiiiiimiiii Hujphiite, iron free. Ib. 

A«iua aiiiiiioiiiii, 26 deg , druina (750 Ib ).. Ib. 
Ainmoni;i, iiiiliyilrouH. cylindera (100-150 lb )lb. 
Amiiioniiiiii eiiilioiiiite, powiler . . lb. 

Amtiioiiiiiiii eliloride, giiiiitiliir (uhite aiilnni- 
iiiiiiiifii-) (nniiiinal) Ib. 

Aniiiioiiiiini cliloiiile, gniiiiilnr (grny aiilnni- 

iiinninr) . Ib. 

Amnioniiini nitrate. ... Ib. 

Amiiioiiiiiiii Hiilpliiite. Ib 

Afiivhieetiite. gnl. 

Amvl.'icctiitc Iceh .gal. 

Arsfiiie, oxiilc, liiiiipH (uliitc iiraeiiic) . . Ib. 

Ann-nie, Hiilphide, powilereil (red araeiiic).. Ib. 
R.'iiiiini chloride. .... (onl20 

Maiiiiiu ilioxiile (fMToauli'). .. Ib 

Itaiiiirii nitrate . Ib. 

Muiiiiin aiilphate (piecif)) (bliinc fixe) lb. 

nieucliuig fiowiler (aee culciiiiii liyporlilorite) . . . 

Mine vitriol (aee cooper niilphnte). 

Borux (wo aoiliiiiii ooratc) . 

Miimatono (aec Hiilphiir, roll). 

Bromine. Ib. 

Calriiim acetate.eat. 

r*alciun» earbiile. 

Calciiiru ehloriile, fiia<‘d, lump . . 

Cal'Miiiii elilorifle, griiiiiilatffl. 
r'lilciiiiii li.vpochlorite(b1cnching poa'dcr) .ewt 
f'uleiiiiii pcroxiiie " 

r'ali'iiiiti plioaphiite, nionnbaaie 

t'ali-iiiin Hiilpbate, pure. 

('illbon biHiilpliide. 

C'arbon tetroi'lilonde, (IriitiiH . ... 

Caibimvl chloride (Iihoagcne). ... 

('auntto potash (aee potnaaiiiiii liyilroxidc) . 
Oituatic HOfla (ace aodiuni hydroxide)... 

(Chlorine, giia, liquid-eyliiidera (lOOlh) 

Chloroform. Ib. 

Cobalt oxide.lb. 

CopperHS (sec iron sulphate) . 

CopiMT carbonate, green precipitate.. 

CoppcT cyanide. 

(^>p|>cr Hulplinte, cryatiila. ^. 

Oeaui of tartar (aee tM»laaaium hitartrate)... 
E|i8om aalt (ace fiiagni*aiiitii aiilphatc). . 

Ethyl Acetate Com. 85% gal. 

Ethy Acetate pure (acetic ether 98% to 100%) 

roriiialdehyde, 40 per cent (noiiiiniil) . .. Ib 

Fua^ oil, rH. . 

Fimel oil, crude (nominal) 

(llttiiber'asalt (see aocjiiim aiilphate).. . 

(tlycerine, C. P flriims extra .... 

Iixline, reoublim eil. 

Iron oxide, red. 

Iron <nilphate (eopperaa). 

I<cad acetate, normal. 


Carlots 

. lb. . _- 

Less Carlota 
to 65 - to 75 

..lb. $0.15 - 

$0.20 

.21 - 

.22 

.owt. 1.50- 

3.75 

4.U0 - 

4 50 

.cwt. 6.50 - 

7.50 

6.50 - 

9 SO 

cwt. 14.00 - 

16.00 

16.25 - 


..lb. .151- 

.16 

.I6i~ 

.19 

..ib. .151- 

.16* 

.17 - 

.20 

..Ib. .78- 

.00. 

.82 

.84 

.owt. 2.00 - 

2.50 

2.75 - 

3.00 

..lb. .15- 

.16 

.161- 

.18 

..lb. 10- 

■ Ilk 

.12 - 

16 

..lb. .041- 

.05* 

.06 - 

.07 

..lb. 4.00- 

4.50 

4.50 - 

5.00 

..Ih. .06 - 

.07 

.07* 

.08* 

..Ib. .071- 

.08 

.08]- 

09{ 

..Ib. .45- 

.50 

.52 

55 

1 .lb. .18 . 

.21 

.24 - 

.25 

..lb. .28- 

.15 

.40 - 

.50 

..Ib. 2.10- 

2.55 

2.60 - 

2.65 

.toii 12.00 - 

16.00 




00 -17.00 
00 -28.00 


00 10.00 

00 - 10.00 

00 15 00 

45 1 50 

bO - .70 


18.00 - 20.C 


5.50 - 5.75 


.05* 

.081 

17 

.101 

.15] 

16 


05 - 

Ib - 

06 

09) 

15 

16 - 


.I5J- .16) .17 

.13 - 


17.00 - 

18.00 

40.00 
1.55 
.80 
.74 
I 20 
6.00 

1.12 - 
1.05 - 
05« 
09 

.18 - 


.11 

.36 

.17 


07 


13) 
. 10 
07* 


13 - .14 

16- .17 

00 1)0 0(1 
21 .23 

10 - .12 
04)- .05 


•!P 

.08) 

5 00 
4 75 
.15 
. 18 - 

.24 - 
.124- 
.051- 


42.00 
42 00 


I 65 
90 
.77 
I 40 
7.00 

I.IS 
1.10 
.06 
.09* 
.19 


'.18 

;!? 


- 5 


25 
. Ib 
. I'» 

“.25 

.131 

.Ob 


.. Ib. 

.70 - 

90 

1.00 - 

1.05 

.eat. 

3 50 - 

1 55 

- 


. . Ib 

.1)4*- 

044 

041- 

.05* 

.ton 

(M) 

M.OO 

35 00 

45 00 

. Ib 

.02 - 

.021 

.03 - 

.03* 

.ewt. 

Ib. 

. 111. 

7 25 - 

7 50 

8.00 

1 50 - 
.75 - 

8 50. 
1.70 

.80 

.. Ib. 

- 


.25 

.10. 

.. Ib. 

.08 - 

.09 

10 

.11 

. Ib 
..lb. 
•). . 

. 14 - 

. 15 

. 16 - 
1 25 

.17 

1 50 

■ Ib. 

’.09 - 

.091 

.10- 

. 10* 

.. Ib. 

.40 - 

.41 

.44 - 

.47 

.. lb. 

- 


2 00 - 

2 05 

lb. 

.27 - 

.28 

. 29 - 

ir 

...11*. 



.65 - 

.70 

.. III. 

.08 - 

.09 

.09 - 

.09* 


I 10 
50 


1.40 
I 75 


\fagneaium carbonate, technical.. 
Magneaium aiilphate, U. S. P..... 
Magneoium sulphate, commercial. 

Methanol, 95% . 

Methanol, pure . 

Nickel salt, double. 

Nickel salt, single. 

Phosgene (see carbonyl chloride).. 


Phnephnrue, yellow.. .. 
P itnsniiim bichromate.. 


g6L 



5.25 

6 00 

gal 





lb. 

_ 


\ 26 i-' 

!28i 

. Ib. 

4.10 - 

4.15 

4.40 - 

4 45 

... lb. 

. ... - 


.03 - 

.20 

. cwt. 

2 00 - 

2 25 

2.35 

2.75 

...Ib. 

. - 


13| 

. 16 

... lb. 

II - 

12 

.13 - 

17 

....Ib. 

. - 


.90 - 

1 00 

...Ib. 

.14 - 

15 

.154- 

. 16 

... Ib. 

_ 


1 50 


... Ib. 

ill- 

m 

15 ^ 

16 

100 Ib. 

1.50 - 

1 90 

4.00 

4 so 

1001b. 

- 


3 50 

1 60 

gal. 



3 25 

3 30 

gal 



3 50 

4 50 

. . lb. 

- 


. 14 - 

.16 

.. lb. 

. - 


. 11 - 

.14 

. . .Ib. 

50 - 

m’ 

“.60*- 

.65 

.. Ib. 

- 


.15 

-.37 

. Ib. 

!14 - 

!i6 

.39 - 

.40 
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'LeraCarlot* 


PotJMiiviii bromidpi KraniilHr. 
PotaHHiuiii ourhonatf, IT, S. P 
PotsMiiuiu pnrboiiatr, rriiik.. 
PotaHpiiiin chlorate, cryatab... 


PotnNHiiini iiijirlc. 

PotaHHjiim nitrate. 

P<»tnM«iiini pcrnianennntc. 

Potnaaiiiiii iiriiiwiiitr, red. 

l*otiuiftiuin priiHHintc, yellow.., 


) lb $0 

52 

$0 56 

$0.57 - 

fO 58 

Ib. 



.70 

7? 

Ib. 

50 

55 

56 

60 

. . lb. 

20 

21 

.23 

25 

. ..Ib 

.18 

- 181 

19 

20 

.... lb. 

27 

- 28 

.29 

13 

. lb 


- 

V35 

1 60 

. . Ib. 

17 

-■ \ 7 \ 

.19 - 

.21 

.lb 

75 

80 

.85 - 

.95 

.... Ib. 

.85 

.95 

1.00 - 

1 05 

. . .111. 

.32 

.36 

.35 - 

.40 

...tunS24».00 

255 00 




Miilfiiriiiiniiiiir (hcc aiiinifiiiiuiii chloriiic). 

SalHCMla (Hcf himIujiii corboimto). 

Salt cuke . . ton 

Silver cvaiiiiJc (nominnl) .ox 

Silver nitrate ^nominal).oa 

Soila n(«h,lii(ht. 100 lb. 

S^n nnli| cIcnNc . 100 lb. 

Sodiuin :i«:ct4Lii!. lb. 

Soiliiiiii bicarbonate. 100 lb. 2. 

.Sodium bifliroiiiutc. lb. 

.Sodium hiau1|iliatc (nit re rake).ton 7. 

S^iiini hMiilphife Powered, I\S.P.lb. 

Sodium borate (borax).lb. 

.Sodium carbonate (huI mnIu) .100 lb. 2 

.Smliiim chl»rat4*. lb, 

Soilium f‘yanide, 96-98 percent.lb. 

Sodium fluoride.lb. 

Sodium hydroxide (cauatic soda).100 lb. 4 

Sodium hypoaulphite.lb. 

Sodium molybdate. lb. 2. 

.’^lium nitrate.100 lb. 3. 

Sodium nitrite.lb. 

Sodium peroxide, powdei^.lb. 

Sodium phemphato, dibaaie.1b. 

.Sodhiin potasaium tartrate (Rochelle aalta) lb. 

Sodium prunaiate, yellow. lb. 

.*Miuiiiailicate, aoliition (40 deR.).lb. 

SodiumaUicBte, aniution (60 dea.).lb. 

SodiumBiilphate,cryH(nlH ((ilauiMT'aHHlt) cwt. 2. 

SodiumnulnhideferyMtal.60-62pf*reent(niinc)lb. 

Sodium Hufphite, cryatafa.lb. 

Strontium nitrate, powdered. lb. 

Sulphur chloride rra . .... lb. 

.Sulphur,crude. ... ton 16. 

Sulphur dioxide, lifiuid, cylindera. lb. 

.Sulphur (atihlimed), flour.100 lb. 

Sulphur, roll (brlmatonr).100 lb. 

'Pin bichloride (Mtuunoua).lb. 

'Pinoxide.lb. ... 

Zinc oarbonate, preeipit ate.lb. 

ZIno ohiorirle, gran.1b. 

Zino cyanide.lb. 

Zineefuat.lb. 

Zinc oxide, U.H.P.lb. . 

Zineaulphate. . ..Ui. 



_ 


1.25 - 


. .os 

_ 


.60 - 

62 

. 100 lb. 

- 


2.25 - 

7.50 

. 100 Ib. 

- 


3.25 - 

3.50 

. .. Ib. 

10 - 

15 

20 

25 

. lOfllb. 

2.85 - 

2 95 

3.00 - 

3 50 

.. Ib. 

.22 - 

.24 

26 

.27 


7.00 - 

8.00 

•(.OO - 

11.00 

.Ib. 

.081- 


10 - 

II 

.Ib. 

09 - 

. 10 

.11 

12 

..100 Ib. 

2 00 

2. 10 

2.15 

2.25 

_ Ih. 

II 

12 

121 

.14 

.Ib. 

25 

.30 

.32 

.35 

.Ib. 

. 18 -. 


.19 - 

20 

..100 Ib. 

4 25 - 

456 



.Ib. 



.03 

.04 

. 111. 

2.50-! 


3.251- 

... 

..100 III. 

3.00 - 

3.25 

3.75 

4.00 

.Ib. 

13 - 

.14 

.15 ■ 

16 


.25- .27 

.011- .018 
.021- .03 

2.25 - 2.50 


00 - 20.00 
09 -. 


16- .18 
13 138 

45 .49 


Coal-Tar Products 

NU’PK—liicfolliiaiiiic iirici'H arc for uriuiiial puektiecH in birge i|iiHiititiea. 

\lpha-Baph11ml, crude. lb $1.25 - $1. 

Alpha-naphthiil, refined. .lb. I 50 — I. 

Alpha-naphthy Inn line.lb. .45 — 

.\iiilinnoil, drumaexirii.lb. 28 


Beiiaaldehyde (f.f.c.).. 

Ib-naidiiie, buae... . .... 

Henxidine Hiilphute. . 

Itenaole acid, IT S.P. 

llenaonte of afaln, IT.S.P.. . . 

Reiixciii-, pun*, wntcr*\\hitc, in driiine < 100 gal) 

llcuaeiie. 9(F;„ ill flriiine (100 gal). 

Ilenxyl chloride, 95-97';, rcliiii'il. 

Hi*niyl clilfiridc, Icrh. 

Ileta-iiiiphtliol benaoute (noniiiiidi. ... 

Iletii-nuphthril, aublimed (nominal I. 

Iletn-iinphthol, tccli (nnminah . 

IMaFiiiiphlhyliiminc, Niiblimcil. 

('n’Bi)l, II. S. I*., in driitiiH ( lOfl lb ). 

(Irtho-crcaiil, i n driiina (100 lb ) . 

('nwylie ucid, 97-99^^, Htnm cnlui, in ilnima.. . 

(*rcaylic neW, 95-97%, dark, in driiiue.. 

('’iraylic acid, 50%„ nrat f|iiHlil>. dniine. 

Dic.hlrirliciiBeiif. 

Dii-tliylaiiiliiic. 

nimcthvhiiiiliiic.?. 

DinitroiM-iiBcnc. 

l)initroi‘lorlN'nicnc. 

Dinitmiinphthidcnc. 

ninitroplicnol. . 

Diiiitrutoliiciic . 

I3ip oil, 25'’,', tiir liritla, ciir IoIk, in dniniH. 

f^iphcnylaiiiinc (nominal). 

Il-acid (nnndniil) . . 

Mctn-plii*nvl('ncdiiiiiiiiic. ... 

MonochlorlN'iiBciic. 

MoiMN*thylaiiilinc. . . . 

Naphthfilcnc criiHbcd, in bble. (250 lb ). 


Na^thionlc, ucid, crude. 

Nltjtibenacnc. 

Nitro-naphthnlcne. 

iNItfO-tolucne. 


Ortlio-dichlor>bi*naeni* 
lOrtho-nitro-phcnol... 
'<3rtho-nitro-lolucnc... 


fHa-a-amidophenol, bi^. 


Para-d^lorbenaene. 
.Paranitmaniline. 


iranitmanUine.1b. 


Ib 

$1.25 

_ 

$1.35 

Ib. 

1 50 

— 

1.60 

Ib. 

.45 

— 

.50 

Ib. 

28 


.33 

Ib. 

.33 


.36 

Ib. 

.90 


1.00 

lb. 

2.00 


2.10 

lb 

1.35 

— 

1.40 

lb 

1.15 


1 25 

Ib. 

.85 

— 

.90 

Ib 

.80 


9f| 

gill 

35 

— 

401 

gill 

. 33 


.381 

II. 

35 


.40 

Ib 

.25 


.35 

Ib. 

3 50 


4,00 

Ib. 

90 


9i 

Ib 

60 


.70 

Ib 

2.25 

- 

2.40 

Ib 

. 18 


19 

Ib 

.23 


.25 

gill 

1 10 


1.15 

gill 

1 05 


1 10 

gill 

.65 


75 

lb 

.07 


in 

lb 

1 50 


1.60 

Ib. 

.00 

— 

1 no 

Ib. 

.30 


37 

Ib 

.32 


35 

Ib 

45 


55 

lb 

40 


.45 

Ib 

38 


.40 

gill 

38 


40 

Tb 

80 

- 

AS 

lb. 

1 90 


2.05 

Ib 

1.25 


1.30 

Ib 

18 


.20 

lb. 

2.00 


2.40 

Ih 

.12 

- 

14 

Ib. 

.101 

- 

.11 

Ib 

121 


13 

lb. 

75 

- 

.85 

Ih. 

14 

— 

.19 

Ib. 

40 

— 

.50 

lb. 

.18 


.25 

lb. 

3.25 


4 25 

Ib. 

.15 


.20 

Ib. 

80 


.85 

Ib. 

.25 

— 

.40 

lb. 

.35 

— 

.38 

Ib. 

2.50 

— 

3.00 

lb. 

2.50 


3.00 

Ib. 

.00 

— 

.12 

Ib. 

1 10 

- 

1.15 


Parapnitrotoliiene.lb. 1.28 

Para-phenylenmKamine. lb. 2.51 

Para-toliddine. lb. 2.08 

Phthalie anhydride. lb .60 

Phenol. U. S. P., dnima (dcat.), <240 lb.). 1b. .12 

Pyridine. gal 2.00 

Rranrcinol, technical. fb 4.25 

Itcaorcinol, pure. lb a 25 

Salicylic arid, tech., in hbla (110 lb.). lb .45 

•Salicylic acid, U. S. P.11. .45 

Salol. ». .90 

Solvent naphtha, water-white, in clruma, 100 gal. gal 10 

Solvent naphtha, crude, heavy, ill druma, 100 gal gni .20 

Suljphanilic acid, crude. lb. .12 

Tondine. lb 1.70 

Toluidine, mixed. . lb .43 

Toluene, in tank care. gal .15 

Toluene, in druma. gal 18 

Xylidinea, dnima, 100 gal. 1b .50 

Xyliriic, pure, in dnima. gal. . 47 

Xylene, pure, in tank can. gal. .45 

Xylene, commercial, in druma, 100 gal. gal .32 

Xvlenc. eommercial, in tanl . gal .1(1 

Waxes 

Prii’eti baoeil on tinginalpackages in large iiuantitiea. 

beeswax, rcliiicd, dark. .. . lb. $0.33 

Beeswax, refined, light. lb. .34 

Beeswax, white pure. lb. .60 

Camauba, No. 1. (nominal i. lb. .90 

Camauba, No. 2, regular (niiiiiinul). lb. .85 

Camauba, No. 3, North Country. lb. .35 

Japan. lb. .18 

Montan, mule. . fb. 14 

ParafBne waxes, crude match wax (white) 105-110 

m.p. lb. .05 

Paraffine waxes, crude, scale 124-126 m.p. lb. .09 

Paraffine waxes, refined, 118-120 m.p. lb. .11 


. lb. 

$0.33 - 

$0.38 

.. lb. 

.34 ~ 

.37 

.. lb. 

.60 - 

.65 

.. lb. 

.90 - 

.95 

.. Ib. 

.85 - 

.86 

Ib. 

.35 - 

.36 

.. Ib. 

.18 - 

.20 

fb. 

14 — 

.15 

10 



.. Ib. 

.09 - 

.091 

.. Ib. 

.09J - 

.10 

.. lb. 

.11 

.111 

. Ib. 

12! - 


.. Ib. 

.13 - 

.1$ 

.. Ib. 

.16 - 

.17 

.. Ib. 

.121 - 

181 

.. lb. 

.20 -- 

.21 

.. Ib. 

.22 - 

.23 

.. Ib. 

.24 -- 

.25 


Paraffine waxes, refined, 133-135 m.p. lb. . 16 - - .1 

Paraffine waxes, refined, 135-137 m p. 1b. . I7| — I 

Stearie acid, single prea^. 1b. .20 — .2 

Stearic acid, double preaaeti. 1b. .22 — .2 

Stearic acid, triple preaaed. lb. .24 - - .2 

VOTE—Paraffine a-axer very senree. 

Flotation Oils 

.\11 priri'B lire f.o b. New York, iinleaH nthennim' atuled, and are brueol ^ 
carload lota. The oila in 50-ga1. bbla., groaa weight, 500 lb. 

Pine oi1,8tcaiii dial., a(». gr., 0.93(b0.940.gal $2.1 

Pine oil. pure. dcat. diat.gal I. 

Pine tar oil, ref., ap. gr. 1.025-1.035.gal 

Pine taroil.crude.ap.gr.l.025-l.035tankcaraf.o.li..lackaoiiville,Fla.gal 

Pine tar oil,double ref., ap.gr. 0.965-0.990.gal. 

nne tar. ref., thin, ap. gr.. 1.080-1.960.gal. 

Turpentine, crude, ep. gr., 0.900-0.970.gaL I. 

Hardwood oil, f.o.b. Mich., up. gr., 0.960-0.990.gaL 

Pinew nod rreo.Hote, ref.^. gal 

Naval Stores 

The tullawiiig pniiCN are I u.li.. New Vurk, for einloud lots 

Rosin B-D, bbl. 2801b. $12. iO 

Rosin K-1. 2801b. 12.90 — 13.2 

RoaiiiK-N. 2801b. 13.15 — .... 

Roain W O.-W. W. 280 Ih. 13.25 — . . 

Wo^ rosin, bbl . 280 lb. 12.50 — 


Pine tar pitcli, bbl. 

Tar. kiln burned, bbl. (50( 

Retort lor, bbl. 

Roain oil, first run. . .. 

RosIb oil, second run_ 

Rfiain nil, thirfl run 


Solvents 


. 280 lb. 

$12.90 



280 lb. 

12.90 

— 

13.25 

. 280 lb. 

13.15 



. 280 ll>. 

13.25 

_ 


280 lb. 

12.50 



. gsl. 

1.20 



. gsl. 


— 


gsl. 




. 200 lb. 


— 

8.50 

. bbl. 

I4!50 

— 

15.00 

500 lb. 

15.00 


15.50 

. gal. 

.72 

— 


gsl. 

.73 



. gsl. 

.92 

— 



7V76 deg , sici!l bblh (851b.i ... . . . 

70-72 deg., atoci bbla. (85 lb.). 

6^70 deg., ateci bbla. (85 lb). 

V. M. and P naphthn. steel bids. (85 Ib). . . 


Crude Rubber 

l*Rra—Upriver fine. III. $0.26 —$0.26l 

Upriver cnarac. lb. 17 — .18 

ITpriver caiicho ball. lb. .171 -- .18 

Plantation—First latex cn*pc. 1b. 25 — ... 

Ribbed smukeil aheets. Ib. . 241 — 

Brown crepe, thin, dean . Ib. . 22; ~ 

tmber crepe No 1 lb. .22 — 


VEIJKTABI.K 

TliL fi>llowiiig prices aie f.u.b.. New York for mrltisd lots. 


Corn oil, crude, in bbls. 

Cottonseed oil, crude (f.o.b. mill). 
CottoBseed oil, summer yellow.... 


... Ib. 

$0.lsi 

10.18 

... Ib. 

. 17 - 

.17 

Ih. 

.17; - 

.18 

.. Ib. 

.161 - 

.16 

K. Ib. 

.171 - 

.17 

... Ib. 

.12 - 

.13 

... Ib. 

.101 — 

.11 

... Ib. 

.13 ^ 

.14 

... lb. 



. fal. 

i.*07 — 


... gal. 

l.00->w 


... gal. 

1.09 - 
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Palm! MSht .. 
Palm, Nlffr....... 

Peanut oi4rrude,1 


Soya bean oil (ManehuriaD). in bbla. N. Y.'! 


r pretaed 1 
r Ueached 


Menhaden. 


.. gal. 

3.00 

_ 

3.50 

.. lb. 

.10) 

— 

.10! 

.. lb. 


.... 


lb. 

';69j 


!i6 

.. lb. 

.io{ 


.12) 

.. lb. 

.17 

... 

.18 

gal. 

1.30 


1.45 

.. gal. 

1.60 

.... 

1.70 

.. lb. 

.14 


14) 

.. lb. 

.10 


.11 

gnl- 

$0.85 


$0 90 

.. RAl. 

.87 


.90 

.. gal. 

.90 

.... 

.92 

.. gal. 

1.05 

— 



Miscellaneous Materials 

All f. o. b. New York Unlean Otherwise Stated 

Italyground, white, f.o.b. KiiiRS Creek, S. C. not ton 122. OU 
liaryti'a, ground, off color, f.o.b. Kinm* Creek not ton 18.00 

Barytes, crude, 88%(tA94% ba., KiiigN Crook not ton 8.00 

Barytoa, ground, white, f.o.b. CarterMville, Oa. not ton 23 00 

Barytes, ground, ciff-eolor, f.o.b. Cartomvillo not ton 16.00 

Baiytns, crude, 88%((d94% ba., Cartcravillo. . net tun 12.00 

Barytes, floated, f.o.b. St. Louis. not tun 26.50 

Barytes, crude, min. 98% ba., Missouri. . not ton 11.00 

Blanoflze, dry. lb. .05) 

Blanc fine, piup. net ton nO 00 

Casein. lb. 15 

Chalk, domestic, extra light. lb. .05 

(7halk,domestin, light. lb. .04) 

C'^halk, domestic, heavy. lb. .04 

Chalk, English, extra light. lb. .05 

Chalk, English, light. lb. .05 

Chalk, English, dense. lb. .04) 

China clay, fKaolin) crude, f.o.b. minos, liourgia net ton 9.00 

China clay (Kaolin) washed, f.o.b. Cioorgia_ m*t ton 12.00 

China clay (Kaolin) powder^. f.u.b. (ioorgia.. net ton 18 00 

(?hina day (Kaolin) orude f.o.b. Virginia points. net ton 8.00 

China day (Kaolin) ground, f .o.b. Virginia potiits. net ton 15.00 

CSiina clay (Kaolin), imported, lump. net ton 25.00 

CHiina clay (Kaolin), imported, powflored. not ton 30.00 

Feldspar, eruile, f.o.b. Maryland and North 

Caraina points. grrsiB ton 7.50 

Feldspar, orude. f.o.b. Maine.. net ton 7.50 

Feldspar, ground, f.o.b. Maine.. net ton 21.00 

Feldspar, ground, f.o.). North Carolina... net ton 17.00 

Fddspar, ground, f.o.b. N. Y. State_ net ton 17 00 

Feldipar, ground, f.o.b. Daltimoro... net ton 30.00 

Fullers osHh, granular, f.o.b. Fla.,. net ton 25.00 

Fuller's earth, powderod, f.o.b. Fla ... net ton 18.00 

Fuller's earth, imported, powdered. net ton 35.00 

Craphite (dust pdish gme 30^.) Ashland, Ala. lb. 

Graphite (dust facing grade 50^) Ashland, Ala. lb. 

Graphite, erueible, 80% carbon Ashland, Ala . lb. . 

Grai^itah erueible, 90% ear^n Ashland, Ala... lb. .... 

(jraphite, erueible, 85^0 carbon. lb. 

Graphite, crucible, 88% carlaiii.. lb. ... 

Graphite, crucible. 90?^ carbon. lb. 

Pumice atone, import^, lump... lb. .04 

Pumioe atone, domestic, lump. lb. 06 

Pumice stone, ground. lb. 04 

Quarts (acid tower) fist to head, f.o.b. Baltimore net ton 
(Juarts (acid tower) lif^2 in., f.o.b. Baltimore... net ton 

Quarta (add town) rice, f.o.b. Baltimore. net ton .... 

(fuarta, lump, f.o.b. North Carolina. net ton 5.00 

Shellac, orange fine. lb. I 15 

Shellac, orange superfine... lb. I 10 

Shellac, A. C. garnet. lb. .90 

.Shellac, T.N. lb. .85 

Soafutonc. ton 15.00 

Talc, paper-making gradiu, f.o.b. Vermont. ton 12.00 

Tale, roofing grades, f.o.b. Verniont. ton 9.50 

Tale, rubber grades, f.o.b. Ve niont. ton 12.00 

Tale, powdered. Southern, f.o.b. ears. ton 12.00 

Tale, imported. ton 60.00 

Tal^ Oatifomla Talcum Powder grade I <iii 20.00 

Refractories 

Bauxite laiok, 56% Al., f.u.b. IHltsbtirgh 1.000 

Chrmno brick, f.o.b. Eastern shipping pniiitH net ton 

Chrome oeinoiit, 40-45% CnDs ... net ton 

Chrome oement, 40-45% CnOi, sacks, in oar lots, f.u.b. 

Eastern shipping points.. . lu't ton 

Fire clay bridi. 1st miality, 9-in. shapes, f.o.b. J’enri- 

Mylvania, Ohio and Kentucky works . 1.000 

Fire clay brink, 2nd quality, 9-in. shaiN's, f.o.b. Ponn- 

sylvaiila. Ohio and Kentucky works . 1,000 

Magnesite lirick, 9-iii. straight ... net tun 

Mogneaitu lirick, 9-iii.,amhes, wedges and keys. net ton 

.MognositB brick, aoapa and splits. .. . net ton 

Silica bricki 9-in. bimmi, f.n.b. (Chicago district. . 1.000 

Silica brick. 9-in. siics, f.o.b. Birminglmin district 1,000 

.Silkm bridle ^in. siies, f.o.b. Mi. rnioii. Pa. 1,000 

Ferro-Alloys 

All f.o.b. Wnrk, 

Ferro-carbonHitaniuni, 15-10%, f.o.b. Niagara 

Falla, N. Y. .. net ton $200.00 

Femxnrama, per lb. of Cr. eontained, 6-0% 

cbiImii, eariota. lb. 18 

Ferro-chrome, per lb. of Cr. contained, ^4% 

caibiNH oariola. lb. 2! 

FttTO-niuigBiiese, 76-8i0% Mn, domesfio.grosaion 170.00- 

PciTMiam^iieae, 76-i^Mn, Enriich.gross ton I70.M 

Flwfn riHnon! 75%.gross ton 150.00 

Fiarro4w«rienr%*8^,piirlb.ofooBtaiiicd W... m. .90 • 

Ferro-iawiium,3S-50%orU,jperlb.of Ucontent lb. ''9!' 

Fhm^vaiiadiiim,30-4(%perlh. ofnnntsmcd V... 1b 6.50 ■ 


net ton 

8.00 — 

10.00 

net ton 

23 00 — 

75.00 

not ton 

16.00 — 

19 00 

net (on 

12.00 -- 


net tun 

26.50 

28 00 

net ton 

11.00 

II 25 

lb. 

.05) - 

.06 

net ton 

nO 00 - 

FO.OO! 

1b. 

15 - 

.18 

lb. 

.05 - 

.06 

lb. 

.04) 

05S 

lb. 

.04 - 

05 

lb. 

.05 — 

.07 

lb. 

.05 — 

.06 

lb. 

.04) - 

.05 

net ton 

9.00 -- 

12.00 

m*t ton 

12.00 - 

15.00 

net ton 

18 00 

22 00 

net ton 

8.00 

12.00 

notion 

15.00 

40.00 

net ton 

25.00 — 

35.00 

net ion 

30.00 — 

60.00 

grrsiB toil 

7.50 - 

8.00 

net ton 

7.50 

10 00 

net ton 

21.00 

23.00 

net ton 

17.00 

21.00 

net ton 

17 00 — 

21.00 

net ton 

30.00 

35.00 

net ton 

25.00 — 


net ton 

18.00 — 


net ton 

35.00 — 

40.00 

lb. 

... — 

.01 

lb. 

— 

.02 

lb. 


.05 

lb. 

.... — 

.10 

lb. 

_ 

.08 

lb. 

... 

09) 

'?6 

lb. 

— 

lb. 

;64 - 

lb. 

06 - 


lb. 

04 

.07 

net ton 

— 

10 00 

net ton 

— 

14.00 

net ton 

, . — 

17 00 

net ton 

5.00 — 

7.50 

Ih. 

1 15 — 

1.30 

lb. 

1 10 

1 20 

lb. 

.90 

95 

lb. 

.85 - 

95 

ton 

15.00 — 

25.00 


1.000 

IbO 

net loll 

100 NO 

net ton 

55-60 

net ton 

60-65 

1.000 

55-60 

1,000 

45-50 

net tun 

no 

net tr»n 

121 

net ton 

134 

1.000 

bS'70 

1.000 

56-61 

1.000 

55-60 


Ores and Seml-finislied Products 

All t.o.b.i Mines, Unless Otherwise Stated 

j 

Bauxite. 52% Al content, lesn than 2% FetOi. up 
to 20l%Bi]iaa, not more than 114% moisturp. groil^ ton $10.01 
Chrome ore, Calif, concentraies, 5(r£ min.. . 

CnOi. . unit • .7( 

Chrome ore. 50%, max, CraOa f.o.b. Atlantic 

Seaboard.unit 73 

*Coke, foundry, f.o.b. ovena. net ton 

'^ke, furnace, f.o.b. ovens.-. notion 16.5( 

^oke, potmleum, refinerw Atlantic ScaMnl. net tom . 24.01 

Fluorspar, lump, f.o.b.Tonucn, New Mexico . net ton 17.5( 

Mnpr spar, stan lanl, doiiirstic nasliid gravel 

Kentuckvand lllimiiH minos. not. ton 80.(N 

flmenite, M'fiTiOxjM'r'b. ore .... . lb. ,01 

Manganese (iro, 50% Mii, c i f. Atlantic soapnrt unit 6( 

Manvancseore, chemical (MnOg). grosaion 80.0( 

Molybdenite. 85% MoS,, jx't lb. of MoS„ \ . Y. lb. .71 

Mmaiiie, per unit of Th(3,.unit 42.01 

Pyrites, Sp-inish, finra ,c.i.f., Atlantic seaport unit 1 1 

Pyrites, Spanish, furnace sixe, c.i.f.. Atlaiitii 

seaport. unit |(i 

Pyrites, Spanish, run of mines, fi..f , .Atlsiitic 

seaport,. unit G 

Pyrites, domestic, finiw. unit .12 

iluUle. 95% TiOa per lb. ore. H>. . 13 

Tungsten, Bcheelite, 60% WO. and over, p«T unit 

of WO,. unit b.OI 



. unit 

42.00 

r(' ‘' 

unit 

12 - 


unit 

16)- 

lie 

unit 

12 


unit 

.12 - 


lb. 

.15 - 


unitof WO,.N.Y.r .* 

IJraiiium Ore (Carnotiti*) iht lb. rf Tj Oa 
Uranium oxide, 96% per lb. contained 1*3 On 

Vanadium pentoxide, 99%. 

Vanadium Ore, per lb. of Vi t>s contained 

Zircon, washed, iron free. 

•Nominsl ^ 


... unit 

b.OO 


per 

unit 

4.5u 

5 00 

lb 

2.75 

3 00 

lb 

2.75 - 

t.OO 

. lb. 

12.00 

14.00 

... lb. 

1.25 - 


lb. 

.05 



Non-Perrou8 Metals 

New Y«»rk MsrlteiN 


Copper, electrolytic. 

Aluminum, 98 to 99 per cent. 

Antimony, wholesale lots, Chinene imd Jiipanesc 

Nickel, crainary (Ingot) . 

Nickel, electrolytic. 

Tin, 5-ton lots. 

Lead, New York, spot. 

licad, E. St. I^uis, split. 

Zino, spot. New York. 

Zinc, spot, E. St Louis . 


OTHKB MITAI.!^ 


Silver (Coninieii'iHl I. ... 

Cadmium. 

Bismuth (500 lb. lots). 

Cobalt. 

Magnesium (f.o.b. Niagara Falls) 

Platinum. 

Iridium. 

Palladium. 

Mercury.... 


IIMSIIKI) MKTAi. 


{ 'opp«'r sliueUi, hoi rollnl 
Copper bottoms. 


(?o|M>er r^B. 

High brass wire and sheets... 

High brass rods. 

Iaow brass wire and sheets... 

IjOw brass rods . 

Brased brass tubing. 

Hraied bronxc tubing. 

Seamliwa copfier tubing. . 
Seamless high brass tubing. 


Onla per 1 b 

16.50 
34.80 

7 I2l(d7 25 
4100 
45 00 

19.50 
8 . on 
8 on 

8.50 

7.70(fT8.0> 


. us. $0.91) 

.. .lb. I 40riti|.50 
. . lb. 2.55 

... 111 . 6 00 
. ..lb. 1.75 

... cw. 110 00 

. .. .os. 400 00m 450 00 
... OB. 100.00 

.75 1b. 00 


15 archiHiaK rrii'i 

(Vrite per Lb. 
29.50 

37.25 
38.00 

30.25 
27.00 
28.50* 
29.00' 

38.25 
41.75 
34.00 
33 00 


OLI> METAL.S—The lullnHiiiK sm Hu- •iitili-r-' purcliiiMiig price** :ii eeiili* per 

poilllfl 

-New Y ,Ik — 

• 1 tiio 


('npIMT, lii-iix y mid crucible 

('upper, liciivy iiiid win* 

Cnpncr, light and bfdtniuH 

l,ead. Iiciixy 

Lead, («'ii 

Brass, heavy 

Brass, light 

No. I yellow briios tiirniiig.s 
Zinc 


'urreiil 

3 ear .Ago 

('1i*veluiid Cliii’iig* 

14 00 

17 00 

13 00 

14400 

13 50 

lb 00 

12 50 

13 50 

12 00 

14 00 

11.00 

12 00 

b 75 

4 75 

6.00 

6 50 

4 50 

1 75 

4.00 

5.50 

7 00 

10 50 

9 00 

14 00 

b 00 

7 50 

b 00 

7 50 

7 OU 

10 00 

7.00 

7 SO 

4 50 

5 00 

4 00 

5 50 


Structural Material 


The following I m<*c prici-* fw-r 1001b. arefor struotural i in. Uy I in. and 

larger, and plates ) in. aiiii heavier, from jolibcrs' w.in‘liiiUM‘H in flic eitiiw iiained- 


.Structui 111 HliaiM'H $4 58 

.Soft atoel bars 4 73 

Soft steel bur sha|ii*s 4 73 

Soft steel bands. . 6 43 

Plat s, i to 1 ill thick 4 78 


- - N 

fiw York 
()iie 

One 

.—rlwi 

•laiul - 
One 

- ( hicagis 
On 

'urreiit 

Month 

Year 

('iirniii 

Year 

( lurrenl 

Vi-i 


Ago 

\go 


Ago 


\g> 

$4 58 

$4 47 

$3 47 

$5 00 

$3 37 

$4 08 

$3 47 

4 73 

4.62 

3 37 

4 50 

3 27 

’•25 

3 37 

4 73 

4.62 

3 37 


3 27 

3.98 

3 37 

b 43 

6 32 

4 07 

6 25 




4 78 

4 67 

3.67 

4 50 

( 57 

4 28 

3 67 
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CominsT Meetinsrs 
and Eyents 

AMBBICAN ABBOCIATION FOB TBB ADTANGB- 
MBNT or SciBNCB wlU hold lU 1920 DieetlnK 
Dec. 27,1920, to Jan. 1,1921, at Chicago, IlT 
Ambbican Abbociatiom or XInoiiibbbb 
will hold a meeting on enmlorm^t and 
education In the Congress Hotel, Chicago, 
on Nov. 12. 


Construction and 
Operation 

Connecticut 

ANSONlA — The Amor. Brass Co., 68 
TJberty St., will build a 1-story. S40x400-ft. 
copper wire mill. Estimated cost, 9725.000. 
Work will be done by day labor. Noted 
Oct 15. 

NEW HAVEN—The New Haven Pulp & 
Board Co., Green and East Sts., plans to 
build a 2^tory factory addition. Estimated 
cost. 50.000. Fletcher Thompson. Inc., 
1087 Broad St. Bridgeport, engr. 

Ulinois 

CHICAGO—^The By-l’rodurta Cak« Corp. 
plans to build several buildings between 
noth and 111th Sts. and Bnltlmore Ave. 

Iowa 

CEDAH RAPIDS—^The Concrete Prod¬ 
ucts Co. has aw.*iraed the contract for the 
construction of a f-story factory and office 
building to the John Klepach C''onstr. Co.. 
1128 South 3d St. Estimated co.st, 9G0.000. 

Maine 

GREAT WORKS—^The Penobscot (".hem- 
Ical Fibre Co., 49 Federal St.. Boston, has 
awarded the contract for the con.structlon 
of a 84x45xl09-ft. addition to its pulp and 
paper plant to the Aberthaw (^onstr. Co.. 
27 School St., Boston. Esti muted cost, 
$125,000. 

Massachusetts 

FITCHBURG—The Falulah Paper ro.. 
Fnlulah Rd., has awarded the contract for 
the construction of a 1-story, 40xl00-ft. 

g ipor factory addition to S.’imiiel M. Green 
o.. 293 Bridge St., Springfield, Mass. Es¬ 
timated Cost. $26,000. 

WESTFIEIaD—T he Vitrified Wheel Co. 
Emery St. will soon award the contruid 
for the conatriietlon of a 2-«tor.v. 60x102-ft 
kiln building. Estimated eo.st. $30.00i) 
Frost B. Chamberlain. 390 Main St. Wor» 
cester, archt. 

Michigan 

JIAMTRAMCK (Detroit P. c).)—The .Jef¬ 
frey Dewitt Co., Butler Ave. along tin- 
tracks of the Grand Trunk H.R., plans to 
build a 6-story factory for tho manufac¬ 
ture of porcelain ware on Butler Ave. EstI' 
mated cost, $200,000. 

Minnesota 

CHISHODM — Tho Bd. Educ. has pur¬ 
chased a site on 3d Ave. and Chestnut St 
and plans to build a S-story, 150x225-ft 
vocational school on same. A chemical 
laboratory will be Installed. Estimated cost, 
$2.50.0001, Joseph Austin, pres. 

New Jersey 

GARFIELd—^T he Dn Mattla Bros, plan 
to teild a 90x200-ft. rubber mill here. Esti¬ 
mated cost, $200,000. B. Do Mattla, secy. 
J. F. Kelley, P. O. Bldg., Passaic, engr. 

TRENTON—The New .Tersey Tllo Co., 
Mulrheld Ave., plans to build a 60x200-ft. 

R iant, to Include 3 kilns, press room, slip 
ouso, etc., on Brunswick St Estimated 
cost. $80,000. Karno Smith Co., Broad St. 
Bank, engr. 

New York 

BROOKLYN—^Tho Amer. Marine Paint 
Co.. Inc,. 176 Dwight St., will build a 
2-story factory on Richards St Estimated 
cost, $76,000. 

SYRACUSE — The Crown Oil Ca, 310 
West Jefferson St, Is building a l-stc^, 
SOxllO-ft. gasoline and oil building on Van 
RensBelaer St. Estimated oost. $80,090. 


Ohio 

CLiEVELiAND—The Brass Co., c/o Allan 
Sogg, archt^ 819 Hippodrome Bldjt, planB 
to build a 1-Btory, 75xl00-ft founOiw ud 
machine shop. Estimated cost. $100,00^ 


Pennsylvania , 

nSTHlvEHIlM—The Traveler Rubber Co. 
plans to build a 1-story, 25x36-ft pumping 
station and a l-story, 20x80-ft. cement 
house. Estlmatcid cost $10,000. J. O. Hunt, 
114 North Montgomery St. Trenton, N. J.. 
archt. 

PHILADELPHIA--Tho Staybestoa Mfg. 
Co., Linn and Armat Sts., has awarded .the 
contract for tho construction of a 2-story. 
60xl20-ft. factory for the manufacture of 
asbestos products on Berkley St and Ger¬ 
mantown Ave., to R. M. Peterson & Son, 
.'>114 Germantown Ave. Estimated cost, 
$75,000. 

Rhode Island 

PROVIDBNCB—^The Rovere Rubber Co.. 
355 Valley St, has awarded the contract 
for the construction of a 3-story addition 
to its rubber factory on Valley and Hem¬ 
lock Sts., to tho Cruise A Smiley Constr. 
('o.. East Ave., Pawtucket Estimated cost, 
$50,000. 

Texas 

TERRELL—^The Chairman of tho City 
Comn. will receive bids until Oct 25 for the 
construction of a filtration plant capable 
of purifying 1,000,000 gal. of water every 
24 hours. 

Wisconsin 

MILW AUKEE — Peter Bogenskl. 1139 

<,i'ovo St, plana to build a 1-story, 70x172- 
fl. factory for the manufacture of water¬ 
proof cement brick. 

MILWAUKEE—The Red Star Yeast & 
I'roducts Co., 27th and St. Paul Sts., will 
Hoon award tho contract for the construc¬ 
tion of a 2-atory. 30x96-ft. yeast house. 
E-stlmated cost, $25,000. E. K. TJebort. 
University Bldg., archt. and engr. Noted 
Oc*t. 6. 

PORT WASHINGTON—The Turner Mfg. 
«.*o. will soon receive bids for the construc¬ 
tion of a 1-story, 60xl80-ft. foundry, ma¬ 
chine shop, etc., on Main St. Estimated 
cost, $15(1.000. W. A. Englehardt, mgr. 
I'\ D. Chase, Michigan Ave., Chicago, arcfit. 
and engr. 

WAIJWATOS—The Milwaukee Co. Bd. 
Ilf Administration received bid for rebuild¬ 
ing the sewage disposal plant from the 
l.lpprnann Stone Co., 449 Clinton St.. Mil- 
v.iukce. $27,904. Noted Oct. 6.' 

Wyoming 

CASPER—^The city plans to Install a 
manual-controlled chlorination system In 
the pumping house here. EstlfUatod cost 
$1,600. F. S. Knlttle, City Hall. engr. 

New Brunswick 

GRAND FAI^LS—^The International Paper 
Co.. Three Rivers, will recelvo bids In 
November for the construction of a pulp 
and paper plant hero. Estimated cost, 
$1,Q00.0(>0. 

Nova Scotia 

SYnNRT—The Dominion Iron ft Steel 
Co. w'lll soon award tho contract for the 
construction of a brlck-maklng plant. 

Ontario 

PORT ARTHURr—The Provinclel Paper 
Mills, Ltd., has purcdiased the Port Artnur 
Pulp A Paper Co. and plans to expend 
$1,000,000 to Improve and build additions 
to same for Its own use. Noted Sept. 16. 

TORONTO—^The Anthes Fdry Co., Ltd., 
64 Jofferaon Ave., has awarded the con¬ 
tract for the construction of a l-story foun¬ 
dry on Jefferson Ave» to the Ramsay Contg. 
Co., 20 Indian M. Estimated cost, $20,000. 

Quebec 

MONTRBAl.—The SherwIn-WUUom, Co.. 
Ltd., Centre St, has awarded the oontraot 
for the construction of a 8-story addition 
to Its plant to Angli Noreress. ZAd., 06 
Victoria St Estimated cost, - $8d,000. 

THREE RIVBIRS —The dty will submit 
a bylaw to .the ratepayers for the construc¬ 
tion of a filtration fOant and aqu^uct Es¬ 
timated ooet, $826,000. z. Lambert, engr. 


AMBBICAN CBRAMIG SOCISTT Will hOld itS 

annual meeting the weds of Feb. 21, 1921, 
at Columbus, Ohio, with headquarters at 
the Deschler Hotet 

Amjbrican Enginbbrxno Coungzl of the 
Federated American Engineering Societies 
will hold a meeting Nov. 18 and 19. 1080, 
In Washington, D. C. Headquarters will 
bo at the New Willard Hotel. 

American Institutb op CKBMZCAXf.ENCU- 
NBBRS will hold Its winter meeting at New 
Orleans, Dec. 6 to 9. Headquarters will 
be at the Hotel St. Charles. 

Amrrican Mining Congrbss will hold Its 
next convention In Denver Nov. 16 to 10. 

American Physical. Sogibtt will hold a 
meeting Nov. 27 at the Case Sbhool of Ap¬ 
plied Science. Cleveland, and the annual 
meeting, beginning Dec. 28, at Chicago^ the 
latter being the occasion of the special 
quadrennial meeting of the American Asso¬ 
ciation for the Advancement of Science and 
the Affiliated Societies. 

American Society of Mechanical Engi¬ 
neers' 1920 annual meeting will be held 
In the Engineering Societies^ Building from 
Dec. 7 to 10 inclusive. 

Canadian Jnstititte of Mining and 
Metallurot will hold Its second annual 
Western meeting In Winnipeg. Man., on 
Oct. 26, 26 and 27. Headquarters will be 
at the Hotel Fort Garry, 

Engineering Council will hold Its next 
meeting in Chicago, Thursday, OcL 21. 

Society of Industrial Engineers will 
hold Its fall national convention at Car¬ 
negie Music Hall, I'lttsburgh, Pa., Nov. 10. 
11 anil 12. 


Industrial Notes 

The jRr<mEY Manupacturinq Co., Colum¬ 
bus, O.. has opened an office at 1108 Marine 
Trust Bldg., Buffalo, In charge of H. W. 
Scott, formerly of the Columbus. O., office. 
In order to render more efficient service to 
western New York customers. 

The Et^ectric Furnace Gonbtrugtion 
Co., Philadelphia, Pa., announces that Its 
first electrically heated core and mold dry¬ 
ing oven has been put Into operation at the 
Emery Steel Castings Co.. Baltimore. Md. 
It Is also announced that orders were re¬ 
ceived for the following Greaves-Etchells 
electric furnaces: Jollette Castings ft Forg¬ 
ings, Ltd., Jollette, P. Q., 1 ton; Brennen 
Steel Castings Co., Cleveland, O., I ton. 
The furnace for the Bird-Archer Co., 
(Tnhocs. N. Y.. for making special steel 
cast!rigs, has also been succassfully started 
up. 

Monsanto Chemioat. Works announces 
the establishment of a Chicago branch In 
the Marino Bldg.. 209 North LaSalle St. 
This branch Is opened with a view of serv¬ 
ing Its customers and friends in Chicago 
and surrounding territory more efBclenfly 
than could be done from St. Louis. A com¬ 
plete stock of the products manufactured 
by Monsanto Chemical Works will be car¬ 
ried at this branch, which will be managed 
by W. L. Fllmer, who previously had 
charge of the flavors and condiments divi¬ 
sion of the St. Louis sales department. 

A group of prominent steel foundries com¬ 
prising : Electric Steel Cp^ Chicago, IlL; 
Fort Pitt Steel Castings Co., MAeesport, 
Pa.: Isaac G. Johnson Co., Spuyten Duyvll, 
N. T.: Liehanon Steel Foundry Ca, IftSbu- 
non. Pa.: Michigan Steel Castings Co.. 
Detroit, Mich., and the Slvyer Stem Cast¬ 
ings Ca, Milwaukee, Wls., have organised 
for the purpose of developing and perfect¬ 
ing higher standards In the production of 
steel castings. R. A. Bull, formerly vice- 
president of the Duquesne Steel Foundry 
Co., resigned from that position and has 
been appointed consulting metallurarlst for 
the group mentioned. He will devote his 
entire time to preliminary research. Kls 
connection with the foundry industry covers 
a period of over twenty years, during which 
he has held Inmrtant positions In foundries 
In St. Louis, Chicago, Kew York and Pitts¬ 
burgh. The new organisation will undoubt* 
edly be a vital factor In the further Im¬ 
provement of the strength and quality of 
steel castings. 
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Shall the Government Patent and Develop 
The Inventions of Its Employees? 

U nique in the cordial relations existing between 
Government officials and industrial scientists and 
engineers was the meeting held at the Chemists' Club 
in New York on the evening of Oct. 15 to discuss 
certain plans for patenting and developing the inven¬ 
tions of Government employees. Under the auspices 
of the American Institute of Chemical Engineers, the 
New York sections of the American Chemical and 
American Electrochemical societies, and the American 
Section of the Society of Chemical Industry, Dr. 
Frederick G. Cottrell, Director of the Bureau of 
Mines, and Dr. CARL L. Alsberg, Chief of the Bureau 
of Chemistry, explained their problems in disposing of 
inventions of Government employees, made in the course 
of official duties, and advocated legislation for dealing 
with these “byproducts" of regular work. A full report 
of the meeting, prepared from stenographic notes, is 
published elsewhere in this issue. 

We regard the subject as of the utmost importance 
to industry, because it involves the question of the 
encroachment of Government on private business. It 
involves also a new departure in developing patentable 
inventions made by Government employees, .and thus 
vitally affects the future relations of Government and 
industry. For these and other evident reasons we 
commend to the chemically-controlled industries a care¬ 
ful study of the plan outlined by Dr. Cottrell, as all 
of them may be concerned in the course of time. 

Briefly stated, the thesis of Dr. Cottrell is this: 
In the course of their official work in fundamental 
research, industrial investigations or for the purpose 
of law enforcement, Government employees inevitably 
make discoveries and inventions which have actual or 
potential commercial value, provided they are devel¬ 
oped and brought to the point of industrial application. 
Lacking any suitable machinery for this purpose, these 
inventions are lost to industry and a valuable byproduct 
of Government research is neglected. Dedication of 
the patent to the public is claimed to be futile as far 
as further development of the idea is concerned, because 
private industry will not take up and develop an inven¬ 
tion on which it has not the protection afforded by a 
patent or by a license from the patentee. 

The remedy proposed is to authorize the F'ederal 
Trade Commission to accept assignment of such patents, 
license their use and collect royalties which are to be 
paid to the Treasurer of the United States, excepting 
a part which is to be paid to the inventors whose 
patents are thus handled. Legislation to this effect 
has already passed both houses of Congress, in slightly 
different form in each, and is now in conference com¬ 
mittee pending action at the forthcoming session. 


It may be surmised that industrial scientists are not 
pleased with the prospect of thus injecting a new and 
unknown element into the already highly competitive 
state of private business—and for a variety of reasons 
which we believe will increase as knowledge of the 
plan becomes more widespread. For ourselves we see 
in the proposal an experiment in economics and patent 
administration which is not justified in the light of 
present industrial conditions, and one which is almost 
certain to lead to friction between Government and 
business and in many cases an abrupt termination of 
the cordial relations now existing between certain 
industries and Government bureaus. While the plan 
admittedly has not had wide circulation in business and 
industrial circles, we have failed to find an advocate 
outside of Government or quasi-public institutions. Is 
it not a significant fact that the industries which are 
to be affected in a practical way by this legislation will 
have none of it, being quite willing to take chances 
with competitors in developing business but viewing 
with apprehension the entrance of a third party into 
the field on a basis which, in the nature of the case, 
can scarcely be impartial? The whole subject is one 
that needs more counsel between Government and busi¬ 
ness before it is finally settled by legislation. 

Examination of the bill suggests to us the follow¬ 
ing objections to its passage: In the first place, rightly 
or wrongly, business has no confidence in the Federal 
Trade Commission; and any proposal which places in 
the hands of that body the power which the present 
bill confers will be regarded with suspicion. Power 
once acquired by a governmental agency is not lightly 
abandoned. More than that, it is likely to be extended 
as time passes, until the original purport and inten¬ 
tion of even an acceptable measure are lost and for¬ 
gotten. In the present case the success of the plan 
depends on its administration, and there is no certainty 
that that would be in accordance with the good inten¬ 
tions of its promoters. Although the latter argue that 
the bill is an enabling act and not mandatory, and 
that therefore it will fail if* not wisely administered, 
it would still appear that under its terms the President 
has the power to direct that all patentable matter 
resulting from research work in any Gov'-rnment depart¬ 
ment be patented and administered uy the Federal 
Trade Commission. Thus the United States could 
become a vast holding company, owning patents affect¬ 
ing practically every branch of private industry. 

But granting that the act is wisely administered, we 
still have the necessity of partiality in its administra¬ 
tion, for unless licenses are restricted in number there 
is no gain over dedication of the patent to the public 
in the first instance. Thus we will be confronted 
with the delicate decision as to how many licenses shall 
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be issued, and still more important, to whom. If such 
a situation can be handled by the Federal Trade Com¬ 
mission with satisfaction to all concerned an unexpected 
measure of success will have been achieved. No one 
believes it is possible. By the terms of this bill the 
Government is committed in advance to the principle 
of participation in private business on a selectively com¬ 
petitive basis. Its patented discoveries and inventions 
will not flow to industry as a whole, but to such units 
thereof as may be selected. Its non-patented, and 
presumably inconsequential, discoveries will be open to 
all as heretofore. It is quite conceivable that the Fed¬ 
eral Trade Commission, in order to protect its favored 
licensees, will have to conduct a lively legal business in 
suits for infringement against concerns which see fit 
to ignore the discriminative policy. 

In the meantime what about the effect of the bill 
on the employee in whose interest, in part, the measure 
has been drawn? Dr. Cottrell rightly minimizes the 
reward to the employee as a feature of the bill, and 
lays principal stress on the benefit to the public by 
bringing inventions into practical use. But the em¬ 
ployee is to profit nevertheless, and we may well inquire 
into his attitude if the bill becomes law. Will it be 
humanly possible for him to forget that then there 
will be some incentive for him to produce patentable 
inventions? Will there not be the temptation, which 
may even become an established tendency, to pursue 
those lines of industrial investigation that will lead to 
immediate reward, and neglect more fundamental 
research that could benefit the whole industry without 
profit to the individual? Putting these questions to 
a man recently resigned from Government service, he 
admitted that the existence of such a law would be 
bound to affect his attitude somewhat. How shall we 
commercialize the inventions without at the same time 
and in some degree commercializing the inventors? 
And how will the scheme be regarded by that employee 
of the Government whose work is outside the field of 
patentable invention? Ability and meritorious service 
are not confined to the scientific bureaus alone; and 
yet the bill would discriminate between those employees 
who, as a class, may make and receive reward for 
patentable inventions and those who, from the very 
nature of their work, may not. Certainly no private 
industry would deliberately inject so disquieting and 
disturbing a factor into its organization, and there is 
no reason to believe that its effects will be less bane¬ 
ful inside the Government than without. 

The measure is admittedly an experiment in eco¬ 
nomics in order to solve a problem arising in certain 
Government bureaus. We doubt if the experiment is 
called for either on account of an accumulation of valu¬ 
able inventions in those bureaus or for the benefit 
of the public. Government inventions probably are 
no better or worse than the average run emanating 
from industries having research laboratories, and we 
know that most of them are inconsequential as far as 
practical development is concerned. If anyone thinks 
that valuable and practical patents are numerous let 
him study the patents expiring, say in 1920, which are 
pertinent to his industry, and see how many he will be 
inclined to adopt. Those on which he would spend 
much money will be a surprisingly small, if not frac¬ 
tional, percentage of the whole. 

As for the argument that patents dedicated to the 
public will not be accepted by industry on account of 


lack of protection during the development period, there 
may be another way to make such inventions effective— 
viz., by promulgating such industrial regulations as 
will call for the patented article or process. This could 
be done consistently in the interest of the public, and 
more impartially than the Federal Trade Commission 
could grant licenses. 

In addition to the foregoing there are many other 
objections to the legislation, which will be found in our 
report of the n^eeting. The subject is a large one and 
no attempt has been made to exhaust it. We believe 
that one of the parties at interest—^industry—^has not 
been fully advised of the purport of the legislation and 
consequently has not fully conceived its effects. ‘ The 
printed hearings on the bill reveal no witnesses from 
industry or from any other source appearing against 
the measure. Immediate steps should be taken by indus¬ 
trial organizations to inform themselves fully in the 
matter and to urge rehearings if such are possible. 
No emergency exists which could be met by immediate 
passage of the bill, and surely it would be better to 
have all elements harmonious if such a thing were pos¬ 
sible. If industry does not take advantage of this 
opportunity to make itself heard and felt, then it will 
have no fault to find with those who, from altruistic 
and sincere motives and as a result of long study and 
deep thought, propose experiments in patent adminis¬ 
tration in the interest of the public. The matter has 
now received more publicity than all that has gone 
before and those who will be adversely affected will 
proceed with their eyes open. They should not only 
marshal facts in opposition to the plan, but should if 
possible suggest alternative methods of solving the 
problem encountered by Government officials. Imme¬ 
diate action is necessary if anything is to be accom¬ 
plished. 

Thoughtless 

Legislation 

T WILL BE recalled that one of the aims of the 
national prohibition act as set forth in its title was 
*'to insure an ample supply of alcohol and promote its 
use in‘scientific research and in the development of fuel, 
dye and other lawful industries.** In spite of this, the 
regulations issued by the Bureau of Internal Revenue 
have tended somewhat to hamper the legitimate use of 
non-beverage alcohol. When, therefore, additional bur¬ 
dens are imposed upon the user and distributor of non¬ 
beverage alcohol through state legislation, the industry 
cannot be expected to thrive. 

Such is the condition in New York State at the present 
time. The liquor tax law (Chap. 911, Laws of New 
York) imposes a tax of thirty cents upon each gallon of 
non-beverage alcohol manufactured or sold within the 
State of New York. Alcohol manufactured outside of 
the state is not subject to tax unless resold within the 
state. I'he result is that the legitimate consumer of 
non-beverage alcohol is forced to pay a premium of 
thirty cents a gallon unless he is in a position to buy 
directly from a producer outside of New York State. 

Were this a new measure, we could indicate only the 
possible consequences. As it is, the law has been in 
effect since May 24, 1920, and we have only to point 
to the actual results. Those manufacturers who have 
been producing alcohol within the state have closed their 
plants and some of them have moved to other states. 
Large dealers and distributors of alcohol have refused 
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to do business within the state and their premises have 
been closed to such an extent that it is almost impossible 
to buy alcohol in the State of New York. Some of the 
larger dealers have been incorporated in other states and 
even though the law be repealed their business will be 
lost to the State of New York for many years. 

Surely a little intelligent forethought would have pre¬ 
vented the drafting of a measure which discriminates 
against legitimate business interests of the state 
wherein the legislative body convenes. • As the situation 
stands, it is clearly the duty of the New York Legis¬ 
lature to repeal or amend the offending sections of the 
liquor tax law. 

Education by Myth 

And Verbal Subtleties 

NE of the most distinguished of British scientists, 
Frederick Soddy, attacked the old-time classical 
education in a recent number of Nature. He charged 
that the classical or arts college educates by **myth and 
verbal subtleties,” arguing, as Huxley did before him, 
that science is slighted for “mediaeval and drawing-room 
studies.” Continuing, he said that “the tpraditional edu¬ 
cation given to the ruling classes trains them to be 
impervious to new knowledge and able only to find in the 
old and dead past ideals for imitation and reverence.” 
Science has produced most of our material wealth and 
has “demolished the cobwebs of traditional economics 
and finance,” giving laws based on fundamentals and 
truth. According to Professor Soddy, who has had ex¬ 
cellent opportunity to observe classical education at 
Oxford, where he has studied and lectured, much of the 
. world’s trouble today from war and industrial discon¬ 
tent is the consequence of the wrong education of the 
ruling class. 

This is a striking indictment of classical education, 
all the more so because of Professor Soddy’s concise way 
of stating it: “myths and verbal subtleties.” He is ob¬ 
jecting to the emphasis that arts colleges place upon the 
vast literature of old customs and traditions, upon seem¬ 
ingly aimless folk-lore, and upon elaborate myths such 
as those told by Homer and Virgil. Such studies make 
attractive the circuitous and wasteful methods by which 
man has drifted from one thing to another, the inex¬ 
plicable obsessions under which he has labored, the blind 
ignorance that has made progress so difficult and the 
obstinacies and loyalties that blend so curiously in 
human nature. Professor Soddy in speaking of verbal 
subtleties is objecting to the hair-splitting and the 
mechanical trifling that have characterized universities 
since their founding, and that still persist—strange 
mediaeval relics in our modern times. 

In H. G. Wells' “Outline 6f History” he points out the 
development of the pedant among the philosophers of 
the Alexandrian period, after that Egyptian city ceased 
to draw men like Euclid, Archimedes and Heron. Says 
Mr. Wells, speaking of Alexandria's famous museum 
(or university) as it existed about the time of Christ: 
“Wisdom passed away from Alexandria and left pedan¬ 
try behind. For the use of books was substituted the 
worship of books. Very speedily the learned became a 
specialized queer class with unpleasant characteristics 
of its own. The museum had not existed for half a 
dozen generations before Alexandria was familiar with 
a new type of human being; shy, eccentric, unpractical, 
incapable of essentials, strangely fierce upon trivialities 
of. literary detail, as bitterly jealous of the colleague 


within as of the unlearned without, the bent scholarly 
man. He was as intolerant as a priest, though he had 
no altar; as obscurantist as a magician, though he had 
no cave. For him no method of copying was sufficiently 
tedious and no rare book sufficiently inaccessible. He 
was a sort of byproduct of the intellectual process of 
mankind . . . We have still to discover how to pre¬ 
serve our centers of philosophy and research from the 
caking and darkening accumulations of narrow and 
dingy-spirited specialists. We have still to insure that 
a man of learning shall be none the less a man of 
affairs.” 

This habit of strange devotion to “trivialities of liter¬ 
ary detail,” as Mr. Wells puts it, is the fault that 
Professor Soddy condemns as “verbal subtleties.” Hair¬ 
splitting of this sort was one of the principal activities 
of the medieval universities, and undoubtedly, as Pro¬ 
fessor Soddy says, education of this kind for the ruling 
class of any country unfits them to appreciate the value 
of modem science for solving the world’s problems. 

However, though the arts-educated man is out of date 
in his thinking and painfully exasperating in his inabil¬ 
ity to understand the possibilities of the science-edu¬ 
cated man, the lessons of the past should not be dis¬ 
paraged so much as Professor Soddy apparently would 
have us. Education by myth seems the wrong method 
for young men who must cope with the insistent realities 
of modern times, but there is much of tolerance and 
understanding to be gained by an acquaintance with the 
ancient world. When myths were the only literature 
of man, the human mind was being impressed in 
indelible ways that remain unconscious but potent fac¬ 
tors in our nature. Habits of thinking that were formed 
in the childhood of the race determine our decisions 
today. If, as Kant said, the human mind is like a jelly- 
mold which transmits our experiences, much of its 
shaping was done in that prehistoric period when myths 
were current. It is not a knowledge of myths that is 
harmful to our ruling classes, but over-emphasis of the 
purely literary part of the myths and under-emphasis 
of the history of science in those early times. A study 
of the historical development of the human intelligence, 
with suitable stress upon the growth of knowledge in 
natural science, would teach a ruling class to be open to 
new knowledge of all kinds. The reading and discussion 
of man’s early struggles with nature from the point of 
view of modern science would lead students to respect 
scientific enlightenment as nothing else can. The his¬ 
tory of mediseval times—when science was so much 
hindered by superstition and narrow prejudice- if 
taught to show how science gradually lighted the way in 
spite of all opposition, woulc} induce college-trained men 
to give every opportunity to science as an alleviator ,of 
man’s burden —which is how so distinguished a philos¬ 
opher as A. J. Balfour regards it. 

The proper combination of modern science and the old 
humanities in education was suggested by the late Sir 
William Oslfji, himself a great scientist and classicist. 
He pointed out that the old philosophers, who are usually 
studied with no idea of the growth of natural science, 
were themselves keenly interested in physics, chemistry, 
mathematics, biology, geology, etc. Aristotle, for 
instance, was primarily a biologist; Plato was deeply 
interested and impressed with geometry; the old Hindus 
mixed up mathematics and mysticism, but were able to 
grasp the idea of negative numbers before the Grcek.s 
did; such a historical personage as Pythagoras was 
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convinced that the science of numbers explains the 
secrets of nature—^an idea to which the atomic theory of 
chemistry ^ives some credence today. 

The point ihen is that myths and a general classical 
grounding are not in themselves bad influences, as per¬ 
haps Professor SoDDY's address would suggest, but that 
a study of the ancient world should include the history 
of science, and should indicate how man's blind fum- 
blings for fundamental truths were clearcl up by such 
scientists as Democritus, Roger Bacon, Copernicus, 
(fALiLEO, Dalton, etc. The man who has been educated 
merely in the conventional studies of the old-time arts 
college is as narrow as the engineer who knows nothing 
of the old humanities. As Sir William Osler advo¬ 
cated, the improved education of the future should com¬ 
bine the old and the new, the humanities and the sci¬ 
ences. 

Iron and Steel 

Conditions in (Germany 

FIAT the chief difficulty in the re-establishment of 
the (Jernian iron and steel industry is not a short¬ 
age of raw materials is made evident by the course 
of market prices in Germany. Scrap, which can be 
used very largely in lieu of iron ore or pig iron, has 
had a sensational decline, from a high point of 2,100 
marks last March to a price of HOO marks in August, 
as just reported by our correspondent in Berlin. On 
account of the inflation in Germany and the very low 
rates in international exchange ordinary price compari¬ 
sons arc diflicult, but there is a separate way to obtain 
information, that being to compare prices. The August 
price of billets is quoted at 2,805 marks, and thus we 
have scrap quoted at 21 per cent of the price of billets. 
That is an absurdly low relation, for if it obtained in 
the United States we should have scrap at $8 a ton 
on the basis of the Steel Corporation’s billet price, or 
at about $12 on the basis of the billet price of the 
independent mills. 

Making a comparison along another line, we have 
it that prices of semi-finished steel and finished rolled- 
steel products reached a high point last May and have 
since greatly declined, the declines running between 
20 and 25 per cent. This seems to suggest that the 
iron- and steel-producing industry is finding itself able 
to function better than its customers. 

Viewing the matter from still another angle, with 
the further decline in exchange, German iron and steel 
prices are attractive to outside buyers. At this writ¬ 
ing we do not have available exchange rates between 
Germany and foreign countries, but a comparison by 
way of the New York ratfe will suffice. With the 
maAc at 1.46 cents, the billet price just quoted is 
equal to about $85 per gross ton, while the plate price 
of August is equal to 2.88c. per pound, these being far 
below any prices in our own domestic market, yet we 
have been able to do a good export trade at prices 
w'ell above our domestic prices. 

Thus the internal position of the German iron and 
steel industry is not wholly bad. There is opportunity 
for exports, while there seems to be more need of the 
domestic demand being increased than of the ability 
to produce being increased. 

The great shortage of coal in Germany is usually 
stressed, and it is quite true that the shortage is 
acute. We are so easy-going here that we are apt to 
lose sight of the fact that our own conditions are very 


far from reasonable. For several months past the 
price of Connellsville furnace coke for spot shipment has 
averaged eleven times its price in May, 1915, and twenty 
times its price in 1894. In the past fortnight there has 
been a tremendous decline, from $17 to $15 per net ton 
at ovens, so that the price now is only ten times the 
price in May, 1915. Coal has been selling at about 
ten times the price to which it occasionally declined 
at times within a few years before the war, or at 
twenty times the price some mines accepted in the 
late years of the last century. We have seemed to 
think nothing of this, but really Germany has no 
monopoly of having affairs out of joint. Germany has 
plenty of chances to recover, and there is no occasion 
to waste any sympathy. It behooves us rather to set 
our own house in order, w^elcoming all readjustments 
that may tend to produce a .stable basis upon which 
we can conduct safe and sane business. 

Cottonseed Investigations 
Urgently Required 

OME months ago certain representatives of the 
cottonseed industries discussed with Dr. C. L. 
Alsberg of the Bureau of Chemistry the problems of 
steaming cotton.Meed. Strange as it may seem, appar¬ 
ently no one has ever studied the effect of time and 
temperature of steaming cottonseed upon the yield and 
quality of oil and cake obtained. The industry is 
beginning to realize that there may possibly be some 
need for sound fundamental information on this impor¬ 
tant part of the plant process. As a result of the early 
conferences, it lyas decided that a co-operative arrange¬ 
ment could probably be made whereby the Bureau of 
Chemistry would work on these problems, advising in 
some of the investigations which are necessary upon a 
semi-commercial scale. The design of cottonseed 
machinery is involved and the co-operation of manufac¬ 
turers of this equipment was fully assured. It seemed 
that the problem could be undertaken at an early date 
and valuable results could be expected almost from the 
start. However, there now comes a hitch. It is the old 
problem of the want of a few dollars, resulting in 
neglect and delay of the invesigation. 

It seems that this industry can ill afford to permit 
even a month to pass without starting these studies on 
so promising a basis as has been proposed. Funda¬ 
mental research, such as this, if guided and assisted 
by an experienced research organization, is almost 
certain to succeed. The expense would be nominal. 
One may properly ask why does not the industry get 
busy and at once provide the funds to engage a well- 
qualified man to take charge. If the industry as a whole 
cannot arrange for this work it would doubtless be 
profitable enough to warrant a single company in under¬ 
taking the problem. 

The plant facilities required for the tests, the 
laboratory work for . control purposes, and all the rest 
can easily be provided if adequate supervision is assured 
through the designation of the proper individual in 
immediate charge of the work. The industry cannot 
afford to let another season pass without starting these 
.studies. The action of steam on both the cell structure 
of the seed and the glycerides is of the fundamental im¬ 
portance and is known only in a general empirical way 
at present. Solution of the problem will benefit the 
cotton planter, oil refiner and consumer. 
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Readers’Mews and G>minents 


A Plea for Education of Promoters 

To the Editor of Chemical & Metallurgical Engineering 

Sir:—T he extremely rapid development durinK the 
last few years of the industries in which chemistry 
plays an important part has brought into our field a 
type of citizen long known to us in other lines—namely, 
the promoter. Oil shale and platinum from “any old 
sands*’ come in for their full share of attention from 
this fellow, who formerly flourished in the mining game. 
p]ven the clay-working business is “honored” by his 
attention. I recently received an invitation to invest 
“with a chosen few” in a clay-working plant. 

Excerpts from the prospectus as follows may be 
worthy of note at least from an illiterary angle: 

“Are you willing to provide some of the $200,000, or 
more, with others in this plant?” One is intrigued by 
the “or more.” 

“My developments carry the saving in bad places 
farther than anyone else in the world, making it a safe 
business for Americans to go into—under my methods.” 
There is some satisfaction in knowing that one’s saving 
or savings would go far even in bad places with the 
methods guaranteed. 

And here is another economist who settles our indus¬ 
trial problem, for he says: “The Government reports the 
immigration is landing at the rate of over 10,000 per 
week—this settles the whole industrial trouble—with a 
provision made for returning the Radicals and others.” 
Will Emma Goldman be here soon? 

And further on he advises: “The selling to retailer is 
the same here as everywhere, which shows a difference 
of there fstcl price from my cost of over 200 per cent 
while these people in this country that have grown, who 
have the better quality, show a difference of 100 per 
cent to 140 per cent and they all, here, and in Germany, 
sell wares that have these defects and losses ...” 
But why continue? If the Dorr Company or others who 
have equipment for clarifying sludge on a large scale 
want to get in touch with this chap, T will gladly 
furnish his address. 

Mr. Editor, I call this to your attention with the 
thought that you may sec fit through your columns to 
implore the more highly educated type of promoter to 
give some thought to the possibilities for gain in the 
chemically controlled industries. Do you not know a 
college president or two who may be interested? As 
long as we have “little saving to carry in bad places” 
we may gain much enjoyment from the post of 
observation. _ F. Giston. 

Future Rubber Research 

To the Editor of Chemical & Metallurgical Engbieering 

Sir:—I n connection with the suggestive article on 
Future Rubber Research on pages 449-450 of your 
journal for Sept. 8, I wish to point out that although 
the adjectival description of the manager of the British 
Rubber Research Laboratory is correct, the writer has 
by mischance given my name instead of that of B. D. 
Porritt, who holds the responsible appointment in 
question. D. F. Twiss. 

Dunlop Rubber Co.. Ltd.. 

Fort Dunlop. Dlrmlngham. 


The Oil-Shale Industry and the Necessity for 
Common Sense 

To the Editor of Chemical & Metallurgical Engineering 

Sir:— The issue of Chemical & Metallugical 
Engineering of September 8 contained two valuable 
articles, both treating upon Hydrocarbon Oils and Oil- 
Yielding Shales. William A. Hamor’s writings upon 
hydrocarbon oils are always worth reading, but at 
times, when he refers to the nascent oil-shale industry, 
he is liable to become pessimistic. Effects often fol¬ 
low very closely after the cause, so it may be claimed 
that so long as petroleum experts thus continue to 
“knock” the new industry, it will be found diflicult to 
secure the funds without which a really commercial 
plant cannot be constructed. But despite the knocker 
such plants will be constructed. The plants that up 
to date and upon this continent have been con.structed 
and operated do not even begin to give the industry a 
fair show. The industry is one that, to be operated 
economically, has to be operated upon a large scale, 
with every process well planned. 

Martin .F. Gavin, who wrote upon “The Nece.ssity for 
Research in the Oil-Shale Industry,” has evidently lately 
visited Scotland and has returned so filled with Scotch 
methods that it would almost appear from his article 
that the “necessity for research” no longer existed. It 
is to be feared that any research undertaken by a mind 
so full of Scotch practice will not yield economic results. 
It may reasonably be advanced, from reading Mr. 
Gavin’s article, that his visit to Scotland has, to .some 
extent, impaired his reasoning and observation powers. 
Mr. Gavin states: “The Scotch retort, when carefully 
examined, is found to be admirably suited for its tasks.” 
If this be so, where then is the need of research? It 
would be regrettable were Mr. Gavin to be taken off the 
research lately placed under his direction because of Mr. 
Gavin having already ascertained that “when carefully 
examined, the Scotch retort is found to be admirably 
suited for its ta.sk.” It may, however, reasonably be 
asked. What can any reasonable man expect from the 
operations of any machine than that it should be found 
to be admirably suited for its task? Fortunately for 
Mr. Gavin and for his research, his opinion, so given, 
of the Scotch retort will not be accepted as correct by 
tho.se interested in the oil-.shale indu.stry. 

In the consideration of fhis most important subject, 
a question that probably is the most important that Will 
come up for .solution at the hands of industrial chemi.sts 
and engineers during the nineteen hundred and twen¬ 
ties, let common sen.se be exercised from the com¬ 
mencement. 

It is admitted that the oikshale industry has for many 
years been very prosperous in Scotland. It is admitted 
that the Scotch retort, when operating in Scotland 
under the local conditions there exi.stent during the 
last thirty years, has given the Scotch inve.stor .satis¬ 
faction as an excellent money gainer, but is it not a 
matter of history that the Scotch retort and proce.s.s, 
used in other countries, where other and dissimilar con¬ 
ditions existed, have proved to be a failure, in one well- 
known case a most disastrous failure? It is advanced 
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that it would have been more worth while, more sensible, 
tf» have visited the scene of that failure and to have 
“carefully examined** into the causes of that failure 
than to have visited Scotland to witness the successful 
operation of the retort process, workintj under condi¬ 
tion.^ known*to be very different to those that exist on 
thi'' continent. Many years* experience in planning, 
construction and management of large industries has 
satisfied the writer that it is the failures that call for 
the clgsest examination, not the apparent successes. 

Should it be impossible for Mr. Gavin to visit the 
works of the defunct Commonwealth Oil Shale Co. in 
Australia, let Mr. Gavin set down and collect all the 
information he can concerning the most disastrous fail¬ 
ure f»f the Scotch retort and process, operating under 
Scotch management, constructed under Scotch direction 
from Scotch plans, and then let him reason the whys 
and wherefores of the failure. If Mr. Gavin will do 
this, he will arrive at the conclusion arrived at by the 
writer—viz., that there are certain serious defects in 
the Scotch retort and process which, although not seri¬ 
ously operative when working under the conditions that 
exist in Scotland, yet under other conditions become 
active and dangerous. 

It is admitted that the chemical principles that under¬ 
lie the method of educing the oil contents of the shale 
(and which are employed in Scotland for that purpose) 
are substantially correct. It is, however, advanced that 
the applications of these correct principles have been 
in the past and are today made most uneconomically, 
not only in the actual applications but also as to the 
operation, and that under certain conditions that are 
known to exist the applications are unworkable. To 
illustrate, the following statement shows the quantity 
of coal used in eight Scotch oil-shale retorting works 
prior to the war. These works are numbered by the 
writer as from 1 to 8, as the management of the several 
works might resent having these particulars made pub¬ 
lic were the names of the works or of the firm operat¬ 
ing also made public. In certain cases full particulars 
are not available, but such particulars as are available 
are sufficient lo prove the contention that the Scotch 
retort i.s uneconomic in its operations. 


(X)Ai.rt)NsrMi*Tici\ i»i;n nw i\ hktout works 


WorkB . 1 

Shill c duily n*- 
t o r 1 0 d. Ions 

2 

3 

4 

5 

6 

7 

8 

ToUl 

toiiH. 500 

Tjong toriH of coal imchI : 

500 

1.000 

720 

1,008 

850 

764 

590 

5,932 

In gua produtMim 18.55 
Vndnr Htcaiii 

4 50 

8 57 

10.07 

* 

* 

* 

11 


hoilt'ni ... bit 40 
'I'otHi roal 

30.60 

57 0 

♦ 

80 0 

72 0 

If 

* 


iiml ... 85 

Tons cif coal UMf>d 
pc*r day for 
throiiRliput of 

35 

65J 

• 

80 0 

72 0 

* 

♦ 


1,000 tons Hlialr 170 70 65 j * 80 i 

quantity of coal icied wiih not kivcii, 
t Quantity of coal usimI under Hlciini hoili'rH unly 

721 

4- 

4: 



Therefore in Scotland from 66* up to 170 long tons 
of coal was used per day for each 1,000 tons of shale 
retorted. This, at $10 per ton, means that these perfect 
retorts burned up not less than $655 worth and up to 
$1,700 worth of coal per day for each 1,000 tons of 
shale per day, or, reckoning 300 working days, from 
$106,500 to $510,000 per year for fuel. Most, if not 
all, of this fuel, if the retorts had been properly con¬ 
structed or had been the wonderful machines claimed 
by Mr. Gavin, would not have been required. But to 
these very large annual totals must be added the cost 
of firing the coal, consisting of wages and repairs, the 


total being amply sufficient to pay a large dividend upon 
a good capitalization. 

Mr. Gavin seems to have been filled up with claims 
as to the superiority of the crude oil obtained from the 
Scotch retort. The writer has no knowledge of the oils 
educed from American shale, which were compared by 
Mr. Gavin with the Scotch crude, but he is convinced 
that crude oil of as good a quality can be produced on 
this continent without using the Scotch retort as can be 
produced in Scotland when using the Scotch retort. 
However, capitalists do not invest their money in the 
oil-shale business for the honor of besting old Scotch 
operators, but for the purpose of securing a return from 
their investment, and if it is found to be more profitable 
to produce an oil somewhat inferior in quality, it is 
very certain that investors will desire that quality of 
oil to be produced. Research work should be directed, 
at first, toward the economical production of such a 
quality of oil as is salable at the greatest profit. 

It is to be deplored that Mr. Gavin should have per¬ 
mitted his mind to be thus influenced before he com¬ 
menced upon his research work, because it will take 
just so much longer to convince him of the incorrect¬ 
ness of the Scotch claims. 

The principles that underlie the eduction of oil-yield¬ 
ing shales are simple, though the economic application 
of those principles is difficult. Oil-yielding shales, 
broken into pieces as small as the requirements of the 
circulation and of the exhaustion of the educed gases 
will permit, are heated in a closed chamber and the 
gases educed are drawn off and are passed through 
condensers to recover the oil. The gases are then 
washed in scrubbers to recover the naphtha and the 
ammonia contents. 

Temperatures that are higher than the maximum 
absolutely necessary for eduction must not be used if 
the maximum recovery of oil is desired, and the educed 
gases should not be exposed to a temperature higher 
than that at which they are educed. 

These governing principles are very simple, but their 
economic application to retorts is a matter that requires 
much engineering knowledge and experience. This eco¬ 
nomic application is encompassed by many difficulties 
and too often we escape from one only to be met by 
another of even more importance. These difficulties 
are noV only .scientific in their character, but they are 
also economic, hence there should be associated with the 
research chemi.st an engineer. 

The WTiter claims that under American conditions 
the Scotch retort And process are unduly costly to con¬ 
struct and to keep in repair, that they are immensely 
w'asteful of heat units, that they cannot be operated 
without the use of large quantities of steam and that 
there are localities where the necessary water is not 
available. In such localities, were the Scotch retort to 
be used without steam, the resultant yield of oil would 
be comparatively small and the quality poor. In fact 
the Scolch retort is unworkable without the employment 
of large quantities of steam. The retort, as it is now 
operated, seeks to recover, in one operation, a full yield 
of oil and also of ammonia and it is a well-known and 
admitted fact that dual purpose machines are never 
noted for maximum yields. Maximum yields require the 
employment of two specially designed machines. 

Let the deadly parallel apeak. I^t it be seen how 
far the Scotch retort that is claimed to be *‘so admir¬ 
ably suited for its task** conforms to the standard of 
perfection. 
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Standard of Perfection 


Scotch Retort 


Construction Should be so designed that it is capable of being 

quickly constructed. The material required for 
construction should be readily procurable on the 
American continent. 'It should be capable of 
being constructed by such labor as is available 
at or near the locality where the retort is to be 
erected. 


Requires very considerable time for construction. 
Much of the material required is special and may 
have to be imported, at great cost, from Europe. 
The labor also will, to a certain extent, have to 
be imported and is hard to secure even in 
Scotland. 


Cost of 
Construction 


Should cost per ton throughput as little as 
possible. 


Exceeds many times, per ton throughput, the cost 
of several of other designs of retorts. 


Production or To secure economy in the cost of the construction 

Throughput of the retort it is imperative that the shale should 
not require to remain in the retort too long a 
time. It has been demonstrated that the oil can 
be educed when the shale is exposed to heat for 
only one hour. 


Very slow throughput. The Scotch retort requires 
the shale to remain in the retort from twelve to 
eighteen hours. 


Feed Into Retort 


Discharge From 
Retort 




Intermittent 


Intermittent 


Application Should be arranged so that each and every par- 

of Heat tide of shale being retorted shall receive identic 

cally the like heat treatment. 


Shale located next to the walls of the retort ia 
subjected to much higher temperatures and for a 
much longer time than is the shale located in the 
center of the retort. To subject the shale in the 
center of the retort to the required temperatures, 
the shale located at the sides of the retort must 
be overheated and burned. 


Removal of the 
Educed Gases 


The educed gases should be removed from the 
retort as soon as educed and in no case should 
they be subjected to high temperatures. 


The educed gases before removal have to be 
exhausted through the whole length of the retort. 
It is because of this that steam is required to be 
used so that the removal of the gases may be 
accelerated. 


Yield of Oil Should be the economic maximum. It is seldom 

commercial to secure the maximum. 


Claims to recover the economic maximum, but no 
proofs have ever been advanced that it does so. 


Quality of 
Oil Yield 


Should be as high as possible without interference 
with economic results. 


Claims to recover oil of high quality, but no 
justification has yet been advanced which war¬ 
rants the presumption that oils of as high quality 
cannot be educed fibm the same shales when 
using other makes of retorts. « 



The condensation of the gases exhausted from the 
retort should be so arranged that the conditions 
under which condensation takes place are the 
same during the night as they are during the day 
and the same during the coldest day in the winter 
as they are during the hottest day in the summer. 
In Canada the difference between minimum 
winter temperature (that is, more than 32 deg. F. 
below zero) and the maximum summer tempera¬ 
ture (that is, over 95 deg. F.) is over 127 deg. F. 
While the differences of the temperature in Colo¬ 
rado may not be as great as that experienced in 
Canada, yet they are much greater than in 
Scotland. 


In Scotland the educed gases are condensed in 
condenser-s using atmospheric air condensing. In 
Scotland the variation of the temperature of this 
atmosphere i.s probably within 80 deg. F. Con¬ 
densers u.sing atmospheric air condensing arc also 
very irregular in their operations, through the 
constant variations in the strength, humidity and 
direction of the air currents. With such variation 
of temperature and of air currents, how is it 
pos.sible to .secure satisfactory condensation? 
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THK PARALLEL—Continued 



Standard of Perfection 

Scotch Retort 

Heat 

Conservation 

Should be most carefully considered. The retort 
should be designed and operated so that perfect 
heat efliciency and heat conservation can be 
.secured. The retort should be so operated that 
the forced gases produced will be sufficient to 
provide the heat required to heat the retorts and 
also required to produce the power to operate the 
works. The efficiency possible from the combus¬ 
tion of washed gases is so much higher than the 
possible efficiency from the combustion of coal 
that there is no economy in most cases in purchas¬ 
ing coal to use in place of fixed ga.ses. 

Heat conservation is almost entirely ignored. The 
losses--avoidable losses—of heat are very great. 
The heat efficiency of the gases burned in the 
combustion chambers of the retort is very low, as 
is also’ that of the coal burned under the steam 
boilers. All the heat contained in the educed 
gases is lost. As an example of wasting heat, 
nothing more wasteful can be instanced than the 
Scotch retort and process. 

Area Covered by 
Works- 
Cost of Wages 

It is an axiom with industrial works planners 
that the works shall cover as little ground as may 
be possible providing fire and transportation 
requirements are consideretl. 

The Scotch works, etc., cover several times the 
ground area necessary, thereby inereainng the 
labor and overseeing charges and increasing 
largely the cost of pipes. 

Durability 

The works should be so designed that the cost of 
repairs, and the loss of operating time consequent 
to such repairs, shall be reduced to a minimum. 

The Scotch works are generally not good examples 
of works planned so as to require a minimum of 
repairs, but as each works would require to be 
criticized separately, it is not possible to partic¬ 
ularize. 

Regulation and 
Flexibility 

The retort and other machinery should be .so con¬ 
structed that the application of meters, thermom¬ 
eters and pyrometers (plain and recording) and 
of pressure gages and gas recorders may be 
possible. Nothing should be left to the personal 
factor or other “rule-of-thumb” method, as is 
largely the case in Scotch practice. From first to 
last the process should be precise and yet capable 
of variations, as required to retort economically 
the variations in the quality of shale that from 
time to time have to be retorted. 

In the Scotch retort and process the success of 
operations is left to the judgment of one or more 
men who have to rely upon their eyesight, their 
judgment and their experience. Such a system of 
operating may be possible but never desirable in 
locations where operations have been carried on 
for a long term of years, but such a system would 
not be economic when operating a new industry 
located in a new country, nor would it be possible. 

Topping 

Although topping is not a process that is a paH 
of retorting, yet as topping may be a process that 
may be required under certain local conditions to 
be added to retorting, it cannot be ignored. 

With improved methods of retorting and condeAs- 
ing it is possible to make alterations in the pres¬ 
ent method and for topping that not only save 
expense but will produce better fuel oil and a 

The Scotch process is governed by their methods 
of condensing which prevent the employment of 
certain economical methods of “topping.” 


larger yield of gasoline and kerosene. 



To illustrate the objectibn made to the Scotch retort 
because its operations are regulated by the human fac¬ 
tor, the followinsr anecdote current in dairy farming 
circles is given. 

A certain dairy farm manager, who rightly had a 
reputation of being a good judge of milking cows (he 
was Scotch) resented being obliged to weigh the milk 
given by his herd of cows every night and every 
morning. 

After three months’ experience of the proper record¬ 
ing of the milk given by each cow, the expert volun¬ 
tarily owned up that he had been wrong. He was frank 
to acknowledge that he had believed he could judge 
a milch cow and that he knew for certain which of 
his cows yielded the most milk, but that since the milk 
had been weighed night and morning he had found 


out that certain cows he had judged to be his best 
were not his .best and that certain other cows he 
had esteemed but lightly had shown up to be among 
his best cows. So much for the human factor. 
Personal observation and experience are valuable, but 
the results obtained by the use of the personal factor 
cannot be compared, for accuracy, with the results of 
regulation by exact measurements. 

In concluding, it is to be hoped that Mr. Gavin will, 
at first, confine his research work to the determination 
of essentials and will leave the "'frills” for investigation 
when the difficulties that concern the essentials have 
been elucidated. His program is a large one, so large 
that it is important that today's practical problems 
should first be investigated. Louis Simpson. 

Ottawa, Ont. 
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What Shall the Government Do With Its 
Employees’ Inventions? 


An Explanation by Dr. Alsbera and Dr. Cottrell of the Conditions in Government Laboratories Which 
Led to the Drafting of Senate Bill 3,223 Authorizing the Federal Trade Commission to License 
Patents Granted to Government Employees—Objections Brought Out in Open Discussion 


T he following report is a selection of the salient 
statements made at the meeting at the Chemists’ 
Club, New York, called on Friday evening, Oct. 
15, to discuss H.R. 11,984 and S. 3,223, bills for granting 
the Federal Trade Commission the power to receive 
assignment, administer and license patents on inven¬ 
tions made by Government employees. The original 
bill has passed the Senate, and can be brought up in 
the House on the call for the report of the committee 
at any time, placed on the calendar, and acted on— 
passed or turned down entirely or amended; it can be 
amended in exactly the form it stands as having passed 
the Senate the second time, and then if it is passed 
just as it stood in the original measure, it will go 
to the President, having passed both houses. The 
Federal Trade Commission was chosen because it was 
felt that this body was already in a position to handle 
such matters, while the creation of a new agency would 
involve duplication of effort. 

David Wesson presided and opened the meeting with 
one of his characteristic bearing-on-the-subject stories. 
He then drew an analogy between the Government and a 
corporation, which he noted could not handle its busi¬ 
ness like the former and survive. He continued: 

Attention has been called to two plans for improv¬ 
ing the financial conditions of Government scientists. 
Perhaps we have not been correctly informed about the 
details of these plans, but as stockholders in our great 
United States Government corporation we are very 
much interested in them. As the matter has been put 
to your chairman, it would appear there is a proposal 
on foot to allow scientists in the employ of the Govern¬ 
ment to have the opportunity of working with the Gov¬ 
ernment’s resources and on the Government’s time to 
develop inventions at the expense of the stockholders 
of this great corporation about which we have just been 
speaking. It also seems to have been understood that 
the Government proposes to take out and control patents 
for the benefit of the employees of this big corpora¬ 
tion in which we are all stockholders. If these are the 
facts, they are certainly very objectionable for various 
reasons. In the first place, it is well established by de¬ 
cision and precedent under the U. S. patent law that 
inventions by an employee using information and facili¬ 
ties of the employer belong to the latter. This, of 
course, would put employees of our great United States 
corporation in a separate and privileged class. 

'’Again, the Government employees who are scientists 
would naturally have privileges which those who are 
not scientists cannot possess. 

"There is no doubt that a law permitting individuali¬ 
zation of Government-made inventions would make 
Government service very attractive and it is possible 
to conceive that the old saying 'a public office is a 
private snap’ would become truer than ever." 


The Problem of Dealing With Government 
Inventions 
By Carl L. Alsherg 

It has always seemed to me a great pity that so many 
of the things that are done in the Bureau of Chemistry 
and in the Government services generally incidental to 
other work lie unused in the archives of the scientific 
press or in Government bulletins, and I cast around for 
a way to make such work really useful to the people 
of the country. Analyzing the situation from day 
to day, in the course of years I began to realize that 
the average research man, in the Government service 
at any rate—it may be different in the industries—is 
a rather impractical sort of person. 

The Office of Development Work 

It seemed to me that the only thing to do was what 
was being done very largely in industry, to separate 
to a certain extent the development and practical appli¬ 
cation from the research, and for that purpose I grouped 
together a few young engineers who had been in the 
service of the bureau for quite a while and who have 
made good in a great variety of ways during the 
war, and called them the Office of Development Work. 
Their job is to take anything that happens to turn 
up in connection with the research work or other work 
of the bureau that looks like a useful discovery and 
that might have some practical application, and in the 
language of our present secretary, who is an advertis¬ 
ing man, sell it to somebody. 

It is not proposed, as the press has stated, to take 
up anybody’s invention and develop it, nor is it pro¬ 
posed to do any work for anybody excepting the Bureau 
of Chemistry’s technologists, and possibly for certain 
other scientists in the Department of Agriculture. 

Should Chemical Work Be Centralized? 

Now, any organization by fundamental sciences— 
and I take it that Dr. Wesson’s suggestion that all the 
chemical work be grouped together in one organization 
is a suggestion in that direction -in the Government 
service, in my judgment, is just as wrong and impos¬ 
sible as the organization of research in a large indus¬ 
trial corporation by fundamental sciences. Congress 
does not appropriate money to advance human knowl¬ 
edge. If we advance human knowledge in the Govern¬ 
ment service it is incidental. Congress appropriates 
money for the solution of certain very definite and prac¬ 
tical problems. It may be a problem involving the 
utilization of waste land, it may be a problem involving 
the utilization of some waste agricultural product, it 
may be a problem involving the prevention of disease 
and the improvement of the public health, but it is 
always a practical object, and the Congressman sees 
in terms of practical things. 
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That being: so, the purpose for which money is ap¬ 
propriated by Congress, the objects for which we work 
being thus, what would happen if you grouped all the 
chemical work in one place? This would happen: You 
would expect a mining engineer to send his work, his 
chemical analyses, to a central laboratory. He does 
not know who does the work, he cannot be sure that 
it is going to be done by a drst-class man; it might 
be done by a second-rater. The man who wants the 
chemistry of a serum studied, or the chemistry of 
bacteria in connection with the public health problem, 
has got to send his work to the same place. Fertilizer 
work has got to go to the same place; paper and pulp 
and metal and steel; and it has all got to be done with¬ 
out any special reference to the particular object in 
view. 

Government Inventions Are Incidental to Research 

You must not go away with the idea that we people 
in the Government service are at work for the purpose 
of making inventions. Most of the work that is going 
on is of two types; it may be research designed to ad¬ 
vance the enforcement of some statute, as for example 
the enforcement of the food and drug act—^we are car¬ 
rying on in the Bureau of Chemistry a great amount 
of work on methods of analysis of foods and drugs, in 
order that we may be able to detect sophistications of 
various kinds. At the same time our people are in con¬ 
stant touch with these industries; they see problems 
that the industry is not aware exists; they see in¬ 
efficiencies and wastes that the men in the industry, be¬ 
cause they are so close to them, do not see. They may 
in that way develop processes or inventions that are 
of benefit to the industry, incidental to their law en¬ 
forcement work. 

There are other inventions that are made which are 
purely incidental to fundamental research. A man 
is engaged upon some fundamental research, and inci¬ 
dentally, as a byproduct, develops something of use. 
And there are inventions that are made in connection 
with what I call the small industries, industries like 
farming, canning and making turpentine, which are 
small and must remain small, must be broadcast over 
the land; inventions which are absolutely necessary and 
which would be done by no other agency. 

Example of Calcium Arsenate 

Take, for instance, the discovery of a new insecticide. 
I have in mind, for example, the use of calcium arsenate 
in combating the boll weevil, for it seems that thus we 
have a means by which the boll weevil may be kept 
down. Such an invention would certainly never have 
been made by any manufaoturer. In the insecticide 
anc^ fungicide industries the manufacturers have, and 
have always—and I can say that with some knowledge, 
for my father was a manufacturer of insecticides— 
trailed the agricultural experiment stations and the 
agricultural colleges. 

Now, we took out some patents on calcium arsenate. 
We applied for a patent for every conceivable method 
that we could figure could be used to make calcium 
arsenate, and we did that very deliberately. We did 
not care whether a patent was granted or not, we wanted 
to prevent somebody else from getting it, because we 
did not wish to have repeated the experience with lead 
arsenate, which was discovered by scientists in the 
Government and state services as valuable for insecti¬ 
cidal purposes, and the manufacture of which, a rather 


simple matter, was patented. We wanted to prevent 
some one coming along and patenting the method of 
making calcium arsenate, the real discovery not being 
how to make calcium arsenate—anybody can do that 
—but the discovery being that calcium arsenate is a 
valuable insecticide. 

Most of the applications were thrown out by the 
Patent Office, just exactly as we anticipated, but having 
made the record we don’t care. Actually the calcium 
arsenate is now being made by one of the methods that 
have been patented under Dr. Haywood’s name, and 
of course everybody is using the method and nobody 
is paying tribute for the use of the patent. 

So that, at least in the Bureau of Chemistiy, is the 
way moat of these inventions develop. There is not a 
deliberate attempt on the part of anybody, or has not 
been in the past, to invent something; but a man is 
engaged in some law enforcement work that deals with 
some industry, he sees an inefficient method or a waste 
in that industry—and there is an awful lot of it in the 
food and drug industries—and he has an idea how that 
inefficiency may be rectified or how that waste may 
be used. He does some work which leads to an in¬ 
vention; but he is engaged upon fundamental re¬ 
search, and incidentally he runs into something of 
value. 

What Is to Be Done With Thf.se Inventions? 

For example, one of the chemists in the bureau was 
interested in the organic chemistry of xylose, and he 
looked about for a convenient and cheap source of 
xylose. He found that he could get very easily 15 per 
cent of xylose calculated on the dry weight of corncobs. 
He made a little of it, he made the derivatives that he 
was interested in, and incidental to that work discov¬ 
ered that there were a number of useful things which 
you could get out of corncobs, such as 3 per cent of 
acetic acid and 2 per cent of furfural, and 80 or 40 
per cent of an adhesive as good as many grades of 
dextrine. What would you have him do with it? 

Explanation of the Bill 

By Frederick G. Cottrell 

The bill has appealed to the public very largely as a 
bill to provide compensation for Government employees 
who may take out patents. It has appealed to the public 
in many cases as that being its prime object. That is 
rather a natural way for it to appeal to the public, 
because the public* thinks of patents in general in that 
personal way, of the effect on the patentee, the inventor; 
that is, as a means of rewarding the inventor as the sole 
object of the patent system. I have tried to develop, 
in what I have said tonight, a sense of the other point 
of view, that the really important thing, the thing that 
justifies our patent system today, is not so much the 
return to the inventor, no matter how laudable that is 
and how important that is, but the thing that affects 
the public as a whole with me is the efficiency that the 
patent system has attained in getting new things 
through to the general public and reaching a far larger 
number of people, and more effectively, more powerfully, 
than it possibly can the small group of inventors. In 
other words, from a public standpoint the patent system 
is justified not by what it returns to the inventor pri¬ 
marily, but what it does for the public in getting things 
through more efficiently, and representing greater 
progress to society as a whole. 
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Just so in this bill there is an element of possible 
reward to the inventor, but the important thing in it, 
to those of us who had to do with its framing and its 
carrying through to the present point, is in making 
more effective the material that is developed primarily 
ill the Government service, in the Government labora¬ 
tories, bringing that thing through to the public, so 
that the public at large will stand a better chance of 
getting material benefit in their everyday life event¬ 
ually from those discoveries. Incidentally, if we can 
encourage the workers in the Government service to 
keener efforts in that regard, and give them a fairer 
(leal in that, so much the better. But of the two points 
the first one is by far the more important, and I for one 
should be perfectly willing to see the return to the 
inventor entirely wiped out of that bill rather than see 
the other sacrificed, because there are other ways in 
which that can be done, through recognition in promo¬ 
tion, salary and so on, as it is now. I have looked upon 
that as a very small incidental to the whole matter. 

I was not surprised that that point of view was 
missed, as I say, because it has been so much the habit 
of the public to look at the individual effect; the inven¬ 
tor stands up in patent work as an interesting factor, 
he is always a rather picturesque character which 
appeals to our emotional side, and is played up in every 
story of invention; whereas the humdrum working out 
of the invention in the multitudinous fields of industry 
and through those channels is a thing that is so gen¬ 
eralized that it does not make very good material for 
the popular writer, and we are not so apt to think; we 
do not think in generalities quite so much. We think 
in personal terms much more easily. 

Perhaps I might read the bill, with that much intro¬ 
duction, so that you will get the text of it, at this point. 

The following shows the text as passed by the Senate 
March 22, 1920, and as amended by the Senate in Sec¬ 
tion 10 of H. R. 11,984, June 4, 1920. 

Matter in brackets is matter cut out June 4; italicized 
matter is matter added June 4 by the Senate. When 
read, by ignoring bracketed matter and reading itali¬ 
cized matter, you have the bill as it will go to conference 
in December, 1920: 

Section 10—That the Federal Trade Commission be, 
and hereby is, authorized and empowered to accept 
assignment of, [or license or other rights or powers 
under, to develop, to issue or refuse to issue licenses 
under, to encourage the industrial use and application 
of, and otherwise administer,] on behalf of the United 
States under such regulations, and in such manner as 
the President shall prescribe, inventions, patents and 
patent rights which said commission deems it to the 
advantage of the jjublic to be so accepted, as these 
may from time to time be tendered it by employees of 
the various departments or other establishments of the 
Government [or by other individuals or agencies;] and 
to co-operate, as necessity may arise, with scientific or 
other agencies of the Government in the discharge of 
the duties herein set out, and the Federal Trade Com¬ 
mission is hereby authorized and empowered to license 
and collect fees and royalties for licensing said in¬ 
ventions, patents and patent rights in such amounts and 
in such manner as the President shall direct, and shall 
deposit the same with the Treasurer of the United 
States; and of the total amount of such fees and 
royalties so deposited a certain percentum, to be deter¬ 
mined by the President, shall be reserved, set aside, and 
appropriated as a special fund to be disbursed as 
directed by the President to remunerate inventors for 
such of their inventions, patents and patent rights 
contemplated by this section as may prove meritorious 
and of public benefit; provided, that nothing herein 
shall he construed to give said eommiasion or any other 
governmental agency any authority to -engage in the 
manufacture of any such invention or patented article. 


The Commissioner of Patents is hereby directed to 
grant all patents and record all assignments and 
licenses contemplated by this section without the pay¬ 
ment of any fee. 

You will notice that the Federal Trade Commission 
IS not obliged to accept all that is presented to it. It 
can simply choo.se those that are worth while. In that 
way it can reject and leave out those patents that it 
thinks can run on their own feet, the things that do 
not need nursing to go through into the industry. 

There is nothing in the bill making it mandatory 
that any department or any individual shall turn these 
things (inventions, patents, patent rights) over. 

It says various Government departments, ‘‘or by other 
individuals or agencies.’’ That “other individuals or 
agencies’’ has been adopted, too, as broadening the 
scope beyond the Government field; the reason for that 
being put in in the original bill was to give an oppor¬ 
tunity to carry out in this same way the work that Is 
often done between Government departments and pri¬ 
vate industries, in co-operation. 

L.EGAL Side of the Patent Question 
The clause “and to co-operate as necessity may arise 
with scientific or other agencies of the Government in 
the discharge of the duties herein set out’’ means simply 
that it is not intended that the Federal Trade Gommis- 
.sion shall go to work and build up, within itself, a great 
system of scientific bureaus developing new inventions 
or carrying them on beyond the point. They shall ad¬ 
minister simply the legal side of the patent question, the 
side of the business economics of it. In the Bureau of 
Mines we are interested, for example, in developing cer¬ 
tain technical results. When we get the technical results 
we want that to go out into the industry. We are willing 
to follow the technical results and help the industry in 
the technical details, but we do not want to have to go 
out also and build up a legal bureau to study the proper 
relationships of these patent regulations. That is a 
function directly of the Federal Trade Commission, 
and there is where we can co-operate to a very great 
extent to avoid this duplication that we are speaking of. 

ALL Patent Receipts to Be Pooled 
The matter of licenses, fees and royalties is a subject 
that cannot be worked out on the fioor of the houses 
of Congress by general discussion; it is an economic 
study, it is the same sort of thing that they come to 
in the bureau matter, of referring that sort of study 
to a man who can sit down in quiet and study it as a 
scientific problem, and arrive at scientific methods of 
distribution. This is intended to indicate clearly that 
the return to the individual inventor is not necessarily 
in proportion to the amount of royalty received on that 
particular patent; the funds from all patent receipt 
are pooled, you notice. It goes into the general treas¬ 
ury, except for a certain percentum of the whole that 
IS set aside for a reward. The only thing that la 
determined there, in the early part of the procedure, is 
what proportion of the total receipts from all the 
patents is a fair thing to be set aside as a stimulation 
fund for the inventors, as a recompense for this sort 
of work. 

My own feeling is that the distribution of that par¬ 
ticular percentum among those who receive it should 
be placed in the hands of an entirely separate body from 
the Federal Trade Commission, and should be disasso¬ 
ciated from the body which actually does the business 
work. 
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For example, suppose somebody invents or works out 
and patents a therapeutic serum or other medical prep¬ 
aration, that from the very nature of the case is 
produced and sold and carried through at a minimum 
of cost, and reaches a comparatively small number of 
cases, from which the monetary reward is very small, 
but the saving of life and the effect on the nation is 
tremendously important. And alongside of that comes 
somebody who incidentally invents some little part of 
a piece of farm machinery, perhaps, in the regular 
course of his duties in road work or dairying or some¬ 
thing of that kind, but that happens to be handy and 
convenient but of no immense significance, but hap¬ 
pens to go into a large manufacturing field, and from 
the initial license happens to develop a very much larger 
fund than was expected from that. Fundamental jus¬ 
tice in that thing, view^ed broadly, would sanction the 
distribution of the reward between those two inventors, 
from this general pooled result, in entirely different 
proportions from the actual returns derived from those 
particular patents. 

Another thing, if you pool them in that way, it takes 
away largely this feeling of fear that the Government 
employee will be apparently dominated by a commercial 
spirit to run after the things that are going to make 
money. 

Discussion 

Discussion was opened by R. P. Perry, who spoke in 
part as follows: 

Dr. Cottrell and Dr. Alsbcrg have outlined in a very 
interesting way an explanation and some justification 
of the proposed departure. 

One ostensible purpose of this departure is to aid 
chemical industry by Government co-operation. My own 
analysis is that it will do just the reverse—that is, it 
will hurt chemical industry by Government competition. 

Our genial speakers have told us that we are mis¬ 
taking their purposes and misunderstanding their aims-. 
Perhaps so, but it is rather surprising that we who 
have made chemical industry our life work should not 
be able to understand a plain proposition even if the 
somewhat devious ways used in securing authority and 
appropriations from Congress surround the plan with 
considerable haze. 

Disregarding the very real political difheulties which 
are bound to develop when the Government enters the 
commercial field even in a developing or advisory ca¬ 
pacity, I make the point that the proposed departure 
takes the Bureau of Chemistry from its proper sphere 
of standardizing materials and methods of testing. 

Development Work JiKADs to Manufacture 

*The first step did not look very far reaching, but see 
how it led to the next. A Bureau of Chemistry em¬ 
ployee patented a process and the bureau consented to 
license manufacturers to use the process, as to which 
license I will say a word in a few moments. They found 
that a laboratory process did not get very far, and so 
it is now proposed to have a small experimental plant 
and an engineering force. They will next find, as we in 
industry know, that small experimental plants do not 
go very far and they will want a larger scale operation. 
This will inevitably produce material in commercial 
quantities, and may be expected to lead to sales of the 
products to other Government departments, and perhaps 
to the public in competition with private manufacture, 
and the proceeds used to extend the work. 


Such a development of semi-commercial or commercial 
manufacture may also be expected if the bureau finds, 
under the necessary surrounding conditions, that chemi¬ 
cal concerns are loath or slow to co-operate on the Gov¬ 
ernment terms, and the bureau may then feel itself 
driven to save the industry against itself by not only 
showing how it can be done but also doing it—at the 
taxpayer’s expense, including of course the chemical 
industry’s tax contribution. Mark, too, that the public 
notes say, naively, that ‘Tor the present the work will 
be confined to discoveries made in the Bureau of Chem¬ 
istry." A later logical step would be to extend the work 
to many other lines. 

It seems to me clear that by this departure the Gov¬ 
ernment will lose its position of impartial judge and 
compete with business. Being supported by the tax¬ 
payers, it will compete on an unfair basis, and, wishing 
appropriations from Congress, it may be led to show or 
attempt to show fictitious profits. 

The Case of Phthalic Anhydride 

Speaking of fictitious profits, CHEMICAL & METAL¬ 
LURGICAL Engineering of Oct. 6 quotes from a recent 
address of the Secretary of Agriculture, telling of the 
large savings to American industry due to a single dis¬ 
covery in the Color Laboratory, "the catalytic oxidation 
of naphthalene to phthalic anhydride," which it is stated 
results in a saving of $700,000 per year compared to the 
old German process. We in the industry have tried to 
figure this saving of $700,000 per year, but cannot 
come within a mile of it, but that is not the whole 
story. 

I do not wish in the least to detract from the work 
of Dr. Gibbs and the Color Laboratory in discovering 
this process, but it is not a fair statement to set out 
this process and the alleged saving as a justification of 
the proposed line of development work. It may interest 
some of you to know that two other parties apparently 
made the same discovery considerably before publica¬ 
tion of the Bureau of Chemistry results, one a German 
of the Badische company and the other in our own 
laboratory. This important process would not have been 
lost to the United States if it had not been for the work 
of the Color I^aboratory. Do not misunderstand me. I 
do not wish to belittle in the least their work, but I do 
say private industry was on the trail and found the 
same process about the same time. 

Difficulty op Licensing Patents 

And this phthalic case brings up another point which 
shows the difficulties bound to develop when the Gov¬ 
ernment tries to go into the licensing of patents. It 
endeavored, undoubtedly in good faith, to develop a 
fair license to secure the co-operation of private com¬ 
panies in manufacturing phthalic, and offered a form 
of license to us. The form which I have here is too 
long to analyze in detail, but it contains, among other 
things, a provision which requires any concern taking 
a license to turn back to the Department of Agriculture, 
and indirectly to the public, any new and patentable 
process developed during the course of the co-operative 
work. We criticised this clause as being manifestly 
unfair, and although two new editions of the license 
form have later been submitted to us this clause remains 
the same; and yet it appears that in one case at least 
the department waived this clause to another concern 
without notifying us of its change of base. A slip, 
you may say, but it is a very bad thing for the Gov- 
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, riiment to slip when setting out to deal with the public 
on one uniform set of terms. 

There are many other objections to specific features 
of the plan, but I have already taken more time than I 
would wish and will gladly leave it to others to develop 
the subject further. I do hope that all will grasp the 
significance of the proposed departure and what it will 
logically lead to—the Government in competition with 
private industry. I know industry does not want it 
and I do not believe the American chemists, or the 
American people, want it. 

K. A. Sperry said: “I think that any such proposi¬ 
tion will grow on and on in point of socialistic control, 
which 1 very much hate to see advanced in the slightest. 

1 hope it will die in committee good and dead, I am 
sure.*' 

Mr, Husted, Dr. Weston, Mr. Deppe and I)r. H. E. 
Howe also joined in the discussion. 

Reply by Dr. Cottrell 

In replying Dr. Cottrell said in part: 

I do still feel that work of this kind has a distinctly 
constructive point of view, and the big things that 1 
should hope would gradually come out of this bill -not 
immediately, but in the long run—^would be a careful 
study and clarification of the whole patent administra¬ 
tion, from a bigger and broader standpoint than per¬ 
haps it has been approached from today. 

1 do not feel that the knowledge or the judgment, in 
the application of these matters, of those who have it 
in charge, those who are working with the problem now, 
is by any means infallible. We are learning as we go 
along. 

This whole bill was framed as carefully as we knew 
how to frame it, as an enabling rather than a man¬ 
datory act, so that those mistakes would correct them¬ 
selves as rapidly as possible, and as much pressure 
could be brought from the outside in trimming up and 
working with that as possible, [f there is any way that 
that can be put into safer and more guarded terms 1 
hope you will work with us. 

1 am glad that one of the speakers brought out, or 
suggested, a point that I forgot, or at least a point that 
should be mentioned, as one of the dangers not only in 
this bill but in connection with Government work in 
general. That is the research bureau’s tendency to 
work in too close to what we may call the normal ad¬ 
vancing front of industry, a tendency that is very 
naturally human, to look for credit and the easiest 
credit, to try, sometimes unconsciously, to reach for 
the thing that is just going over the hill, it is just 
going to succeed, and grab it before it goes over and 
let it tow you through. That is a tendency that we 
have got to fight all the time, and we have got to rely 
on the people of bigger vision to try to inspire that 
sentiment in the worker. 

Somebody spoke of this bill authorizing the Govern¬ 
ment employee, in getting in and co-operating with the 
industry, to take the results of what he found in indus¬ 
try and come out and patent it in the Government 
service. I fail to see, frankly, just how that applies 
to the concerns that we are working with in our 
Government work. We find where we have worked with 
them pretty closely that there is a certain large group 
of patents that they are quite willing to co-operate 
with us on. There are certain others that they do 
not want to co-operate with us on, and very properly so. 
Now this bill is not intended necessarily to apply to 


every patent that is ever taken out or that might he 
taken out. You have got to realize that no piece of 
legislation of this kind is universally applicable. There 
is another reason why we made it simply a permissive 
measure; where the thing fits in and will help to for¬ 
ward an industry, everybody has a chance to set down 
and work that out. If somebody wants to co-operate 
with a Government agency in doing this work, in some 
such form as this, quite well and good. If they do not 
w’ant to, there is no reason for bearing down. Yet it 
is the permissive feature of the legislation that I would 
like to emphasize. It is a question for experimental 
work. It gives us a chance to try the thing out and 
determine in actual practice what is possible. 

Reply by Dr. Alsberg 

Several important points were brought out in Dr. 
Alsberg’s reply. 

If we have some men at work on fundamental prob¬ 
lems and if they are any good they are going to get 
things that will have commercial value, and you cannot 
stop them. What will we do with those things? Pub¬ 
lish them? Patent them and forget them? Patent 
them and endeavor to have them used? And what is 
the machinery that should be devised to have them 
used? 

1 quite agree with those who have said that we 
should not turn the Government into a machine for 
doing industrial research, but I believe firmly that too 
much fundamental research cannot be done, and that 
there cannot be too many places in which fundamental 
research can he done. The industries do not do it. Tell 
me, how many chemical concerns in the United 
States have done fundamental research that has been 
published for the benefit of scientists generally? You 
can count them on the fingers of one hand. There are 
such places; there has been some wonderful work done 
in two or three; but that is all there are. The funda¬ 
mental research, the research that makes new indus¬ 
tries possible, real progress possible, is not being done 
in the industries themselves, and it should not be done 
there, as a rule. It is being done in universities, it is 
being done occasionally in the Government service, in 
this and in other countries. 

Further Discussion by Dr. (Cottrell 

In conclusion. Dr. Cottrell added a few points which 
he felt had not been made sufficiently clear. 

It is recognized that on those things that are natural 
monojMilies you have got to figure for control, and 
work it out as a public .service matter. There are not 
a great many patents, I grant, you that, that meet that 
condition; that need this regulation, need that applica-^ 
I ion of this law. There is a great deal of material that 
can be handled just as we do now, by publication with¬ 
out patenting, or we may go a step further and use 
our present method of patenting and dedicating it to 
the public, where we know that the thing fits into indus¬ 
try so well, without any further or any new risk of 
capital, that all you need to do is to get it well on the 
market, and see that there is no monopoly, and every¬ 
body will go ahead and use it. Rut there are a great 
many things that need a certain degree of protection 
in order to carry them through the first stage, and this 
bill is primarily to work upon that material. Now if it 
is too broad, if there is danger of other things, let us 
try to define that and try to educate the people up in 
administering to that. 
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American Iron and Steel Institute 


Account of the Eighteenth General Meeting Held Oct. 22, 1920, With a Review of the Technical Papers 
Presented—Blast Furnace, Basic Open Hearth, Residual Manganese, Copper Steel 
and Alloys for Automobile Construction Were Discussed 


J UDGE GARY addressed the usual large assemblage 
of men interested in iron and steel, at the 
eighteenth General Meeting of the American Iron 
and Steel Institute, held in New York City, Oct. 22. 
The greatest part of his address covered an account 
of a recent trip through Belgium, France and Spain. 
After paying a glowing tribute to the American soldier 
and his effective aid in ending the war, prompted by a 
pilgrimage in the path of the American Army, Mr. Gary 
gave his impression of the industrial outlook in France 
and Belgium. Generally speaking, he said, the people 
there were extremely industrious, grimly determined 
and making good progress toward rehabilitation, indeed 
much better than one would expect, despite the fact 
that from one-half to two-thirds of their young men 
are gone, victims of German kultur. 

Then passing briefly to the business outlook in Amer¬ 
ica, Judge Gary said that as far as he could see there 
were no clouds in the sky at the present time nor were 
there any dangerous storms to be predicted in the near 
future. The decreasing volume of sales and lowering of 
selling price he regarded as an extremely good indica¬ 
tion, inasmuch as nearly every line has been up to now 
unable to supply the demands for its product. Prices 
in general are outrageously high, especially as regards 
middlemen and some classes of employees. Mr. Gary, 
however, made it very plain that this statement should 
not apply to the wages paid to the average workman. 
Consequently, in his opinion, the average of the general 
scale of prices ought to be reduced, and the present 
tendency is toward a lower basis, notwithstanding the 
fact that every individual is willing for all others, 
besides himself, to make large reductions in their ask¬ 
ing price. 

Recent Developments in the Iron and 
Steel Industry in India 

C. P. Perin discussed “Recent Developments in the 
Iron and Steel Industry in India.” In ancient times 
India produced a considerable quantity of extremely 
high-grade iron and steel products, but until within 
very recent years no modem developments for com- 
ipercial output of these products have been successful. 
About fifty years ago a steel plant was erected in 
Bengal, which at the present time is operated by the 
Bengal Iron & Steel Co. Its steel plant and rolling mill 
have been down for several years, but the company is 
making cast-iron pipe and track chairs with the prod¬ 
uct of four 80-ton blast furnaces. 

About fifteen years ago some Indian capitalists 
headed by Mr. Tata became interested in the possibility 
of developing an Indian iron industry and instituted 
a survey to determine just what the country’s resources 
were. Extraordinary quantities of the highest grade 
iron ore have since then been located. Over 20,000,- 
000,000 tons of iron ore has now been located with 
a fair degree of probability, within an average of 


about 150 miles of the coal regions. Unfortunately, 
however, coal has not been located in sufficient quantity 
to smelt nearly this amount of iron, coking coal being 
especially rare, only 2,000,000,000 tons of this having 
been found. 

The coals are low in sulphur but high in phosphorus 
and ash, the best coals running 12 per cent of ash 
and this ash analyzing 1 per cent of phosphorus. At the 
present time, for instance, the Tata Works are using 
Coppe non-recovery ovens, the coke running from 17 
to 20 per cent ash—a fuel which would not be looked 
upon with favor in America. However, a reasonable 
blast-fumace production is possible on account of the 
extremely high grade of iron ore, it containing little or 
no silica. The plant comprises two blast furnaces 
which were expected to prepuce 250 tons of iron per 
day, but actually are turning out 875 tons. The com¬ 
pany has also constructed four 40-ton open-hearth fur¬ 
naces, a combined railroad and structural mill, and 
several merchant bar mills. This plant was operating 
successfully in 1913, after several years of construction 
and preliminary operation. 

A company called the Indian Iron & Steel Co. has 
two modern blast furnaces under construction. Its ore 
deposit contains 100,000,000 tons of 65 per cent ore. 
There are also two other iron companies in the 
formative stage at the present time. In view of the 
astounding reserves of exellent iron ore and cheap labor, 
available at from 20c. to 30c. per day, there seems 
little reason to doubt that within the next decade India 
will be able to export iron and steel products to many 
part? of the world. 

The Basic Open-Hearth Process 

“The Basic Open-Hearth Process” was discussed by 
F. L. Toy, superintendent of the open-hearth depart¬ 
ment of the Homestead Works, Munhall, Pa. Mr. Toy’s 
paper was a general discussion of the furnace and its 
construction from an operating standpoint, and a con¬ 
sideration as to whether it could not be largely improved 
from both a mechanical and a metallurgical standpoint. 
It was pointed out by the author and others speaking 
afterward that the present construction is far from 
efficient; and is largely the evolution of years of exper¬ 
ience. Changes have been slow, in a few cases the 
result of engineering analysis, but in the great majority 
of cases as a result of “cut and try,” consequently the 
final result is due more to the operator than to the 
engineer. 

An approximate heat balance of a modern open-hearth 
furnace is as follows: 

Per Cent 

In the melted metal. 14.0 

In molten hIhi?. 3.3 

Absorbed in reduction and other chemical reactions 2.8 

Radiation loss. 17.8 

Going to the checkers. 62.6 

This gives a net over-all efficiency of slightly over 
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20 per cent. Of the 62.6 per cent heat going to the 
regenerators, 4.6 per cent is lost between the checkers 
and stack, while 34 per cent goes up the stack. 

Efflciency in regenerators as ordinarily constructed 
is much lower than the thermal efflciency of blast¬ 
furnace stoves, ranging from 20 to 38 per cent. 
Extremely low efflciency in checker work may be 
expected where the furnace layout is built to lit a site 
rather than vice versa. Mr. Toy was understood to 
advocate a change in regenerator design to approximate 
that of a blast-furnace stove,, but some of his critics 
took sharp issue with him, holding that the extreme 
high temperature and dust content of the gas entering 
the open-hearth checker work presented so much more 
severe conditions that a blast-furnace stove would need 
to be modified to a point where it could hardly be 
recognized. 

Residual Manganese 

A comprehensive discussion of the use of high- 
manganese iron in basic open-hearth practice was 
given by E. A. Wheaton, superintendent of the open- 
hearth department, Bethlehem Steel Co. The whole 
discussion revolved about the greatest problem now 
before the American steel maker—namely, a sullicient 


TABLE I. LOSS IN SULPIIUK BETWEEN BLAST KLKNArE AM) 
OPEN IIEAHTH 



Average Mil 

Average S 

Average .S 

Per Cent 

No. of 
ToBta 

at. 

at 

at 

T<oh 8 in 

Blaiit Furnace 

HluHt Furnace 

Opcn>ncur1li 

S 

21* 

1.39 

0.09 

0 04 

53 

89 

1.72 

0.07 

0.035 

50 

26 

2.13 

0.07 

0.031 

57 


•Contains a numbor of hiirli-aulphur casts. Ijow manffancse must be 
held longor in tho ladle to effect desulphurisatlon. 


supply of low-sulphur fuel. Mr. Wheaton’s contention 
was that iron high in managanese could come from 
the blast furnace high in sulphur and yet produce 
open-hearth steel containing residual manganese, low 
sulphur and oxygen, and excellent in quality. Bethle¬ 
hem Steel Co.., in an effort to solve the sulphur prob¬ 
lem, operated its No. 3 open-hearth for several months 
on material which must undergo the severest inspec¬ 
tion, and records for this furnace have furnished in¬ 
formation for Mr. Wheaton's paper. 

When a blast furnace works on an ore which will 
furnish hot metal containing 2 per cent manganese, 
sulphur may run as high as 0.1 in the pig iron without 
danger. This means that lean slags may be run with 
a correspondingly low coke ratio, which in itself is a 
considerable advantage. High manganese causes an 
elimination of at least one-half such sulphur during 
the 80 min. the hot metal is en route from blast furnace 
to open hearth. Figures covering over 100 tests are 
accumulated in Table I. 

Silicon must be .low, below 1 per cent, for this 
elimination of sulphur, since apparently in high-sili¬ 
con irons manganese sulphide reacts with FeO.SiO.^ 
MnS 4- FeO.SiO. ^ FeS -f MnO.SiO, 

If SiO,:MnO — 0.8 in the mixer slag, good removal of 
S in the mixer will occur; in these tests it averaged 
0.006 per cent. 

Open-hearth operators are opposed to high-man¬ 
ganese charges on the ground that they decrease the 
tonnage of the furnace, decrease the percentage of 
ingot production, and badly scorify the furnace banks 
and the ladle linings. Experience at the Bethlehem 
plant seems to controvert all of these contentions. 
Since August, 1920, No. 3 furnace (60-ton capacity) 
was able to tap 70 tons of alloy ingots at an average 


time of ten hours and fifteen minutes, the shortest 
on record. During this time the slags were notably 
easy to work. Ingot yields were found to be very good 
if no run-oif slag was used. Iron oxide in the slag 
will average around 9 per cent with high-manganese 
pig and from 16 to 20 per cent with low-manganese 
pig. Several months’ experience with this furnace 
shows that scorification is not severe. A bottom delay 
of eleven minutes per heat was recorded. As for ladle 
linings it was possible to get eighteen heats per ladle, 
using one of ninety tons capacity and teeming through 
a li-in. nozzle. 

In discussing the action of sulphur on finished steel 
Mr. Wheaton pointed out that all metallurgists agree 
that both sulphur and oxygen give much trouble in 
.subsetiuent working, and then proceeded to argue that 
residual manganese reduces both of these harmful 
elements. A steel bath has a tendency to absorb sul¬ 
phur from a furnace atmosphere in the fdlowing 
manner: Sulphur in the fuel is distilled as such in 
the gas-producer or burns to oxide. At any rate, the 
gas when burning in the furnace produces a consider¬ 
able quantity of SO„ a little of which may be further 
oxidized to SO,. The latter gas coming in contact with 
the slag forms calcium sulphate with the free lime, 
and this salt later comes in immediate contact with 
hot iron, is reduced by the metal, and iron sulphide 
eventually absorbed. The reaction is 

CaSO, 4- 4Fe = FeS 4- CaO 4- 3FeO 
Manganese sulphide appears to be soluble both in the 
slag and the metal and manganese in the bath acts 
as a continual carrier of sulphur from metal to the 
atmosphere. Table II shows results from about 200 
heats, and on the whole shows that final sulphur in 
the metal decreases as the residual manganese in¬ 
creases, and also that the elimination of sulphur in the 
practice under consideration varies directly with the 


TABLE II. IlKLATION OF JIJ^SIDIJAL MANGANESE AND SIILPIIUH 


No. of 

Mn in 

Residual 

S in 

Final 

ilcaU 

enlarge 

MangancHo 

Charge 

8 

40 

0.75 to 1.00 

0.15 

0.052 

0.046 

40 

1 to 1.5 

0.22 

0.053 

0.043 

40 

1.5 to2 

0.26 

0.055 

0.041 

40 

2 to 2.5 

0.38 

0.061 

0.038 

15* 

0.66 

0.17 

0 034t 

0.038 

15 

2.35 

0.28 

0.039t 

0 029 

* Nickel-bearing scrap used, 
t In pig only. 





amount of manganese in the charge and the residual 
manganese in the metal. 

Unfortunately we have no method of analyzing steel 
for oxygen, but it is generally considered that under 
certain circumstances iron takes up so much oxygen 
that the combined action of such deoxidizers as carbon, 
phosphorus and silicon cannot eliminate it all. 

Red-shortness probably results when oxygen combined 
with iron is as low as 0.01, while five times as much 


TABT.E III METAL AND SLAG ANALYSES FOR TYPK'A L HEAT 


Tents 

'Slag Analysis— -■ —> 

Fe() MnO 

Mil in 
Metal 

1:00 p.ni. 

19.95 

10.06 

0 26 

1:30 

11.09 

12.64 

0 22 

2:00 

9.46 

9 68 

0 32 

2:30 top 

9 20 

9.93 

0.32 


makes metal unusable. Red-shortness is apparently 
reduced by manganese; the iron oxide is perhaps not 
removed, but its bad effects are certainly neutralized. 
A residual manganese of 0.40 has been found very 
effective in this respect. Table III shows metal and 
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sla(? analyses for one of Mr. Wheaton’s typical heats, 
lie holds it to be almost self-evident that a heat which 
for more than two hours contained an increasing 
quantity of manganese in the metal certainly cannot 
be sufferinij from an overdose of oxygen. 

Observations of ingot from this furnace during 
jbheir passage through the rolling mills showed much 
less tearing while blooming, and the billets required 
one-third less chipping for surface defects. Total 
yield equaled 103 per cent of comparative low-man¬ 
ganese rollings. 

Corrosion Resistance of Copper Steel 

li. M. Buck presented “A Review of the Development 
of Copper Steel,” in which he cited a long list of 
investigations, made since 1900 both in the laboratory 
and under serviccM'onditions, showing that normal open- 
hearth steel is corroded at a much higher rate than 
when it contains 0.15 to 0.30 per cent pure copper. 

Storey* investigated a large number of samples of 
fence wire which had been in actual service for varying 
lengths of time, comparing the analytical results with 
the history and length of life of the wires, and from this 
very carefully conducted piece of work states: ‘Tt has 
been definitely established that the durability of old steel 
fence wire is due to the presence of copper. Hoyt* in 
1919, from an extensive series of careful experiments 
states: “The general conclusion which, it is believed, 
may be drawn from this exposure test is that the so- 
called copper-bearing steel, in which the copper content 
is about 0.20 to 0.25 per cent, offers the greatest resist¬ 
ance to corrosion of the common sheeting materials.” 
The Raibvay Age for July 23, 1920, describes a series 
of tests conducted by the New York Central Lines on 
the influence of copper in the reduction of corrosion of 
steel tie plates. Standard steel tie plates showed ap¬ 
proximately eight to ten times the loss as for the special 
copper treated ones. As a result of these experiments 
the New York Central has placed an order for 650,000 
tie plates, or 4,000 tons, to be rolled according to the 
railway’s standard specifications, with the addition of 
0.25 per cent of copper. 

The author also makes brief allusion to the results of 
tests by the American Society for Testing Materials.* 
“At the inland industrial location, out of 146 sheets 
of 22-gage copper-bearing materials (0.15 per cent cop¬ 
per or over), forty-one sheets, or about 28 per cent, h^ 
failed after forty-one months exposure, while out of 
eighty-four non-copper-bearing sheets eighty-one, or 97 
per cent, had failed after forty-one months exposure. 

“With this overwhelming mass of evidence, we may 
consider it as proved that by.alloying a small copper con¬ 
tent (0.15 to 0.25 per cent) with normal open-hearth or 
bessemer steel the corrosion rate is enormously reduced 
wherever the products are exposed to alternate attack of 
air and moisture, which conditions prevail in practically 
all characters of atmosphere. It is certainly very con- 
seiwative to estimate that the life of sheet metal is 
doubled by this treatment. 

“The manufacture of copper steel has heretofore been 
largely confined to sheet metal, and the product has 
been tremendously improved. The usefulness of this 
discovery may readily be broadened by the use of 
copper in" other steel and iron sections, and their life 

*0. AV. storey, “The Corrosion of Fence Wire.” Proceedings 
Am. Klectrocheni. Soo., 1917. 

“S. M. Hoyt, “ExpuAiire Teste of Sheeting Materials.” Chbm. ft 
Mrt. Enu., Aug. 1, 1919. 

H^hrm. ft Mrt. Eno., vol. 23. p. 1189, June 30, 1920. 


thereby greatly increased. To mention a single example, 
steel freight cars, especially those of the open type, suffer 
greatly from corrosion. If the life of the thousands of 
such cars that have passed out of the field of usefulness 
during the past few years could have been increased 
only 20 to 25 per cent, the result would have gone far 
toward relieving the severe car shortage which has 
recently existed.” Several hopper-bottom and gondola 
cars were made six years ago for the Bessemer & Lake 
Krie Ry., onc-half the sheathing of each being ordinary 
plates and the other half of copper-bearing steel. Recent 
inspection shows much better paint adherence, and less 
than half the loss due to corrosion and abrasion. 

“We have a simple, easily controlled, and compara¬ 
tively inexpensive method of improving all of our 
T)roducts that are called upon to resist the attack of air 
and moisture, thus greatly increasing their period of 
service and at the same time effecting an immeasurably 
important step in the conservation of our natural 
resources.” 

Alloy Steels for Automobiles 

Discussion of the proper heat treatment for auto¬ 
mobile steels was presented by R. R. Abbott of the 
Peerless Motor Car Co., Cleveland, Ohio. In view of 
the fact that a great deal of research on many 
different lines had failed to produce an alloy steel 
markedly superior to any of those which have been 
known and manufactured for several years past, it 
appears that the art of manufacturing alloy steels for 
high strength is quite well established. On the other 
hand, not nearly so much is known about the correct 
methods of heat treatment. 

Eventually, it will be possible to calculate critical 
temperatures, merely by knowing the chemical compo¬ 
sition. At the present time a few laboratories do this 
for some of the steels which they control in great 
quantity and which do not vary much in percentage 
of the principal alloying elements. 

Mr. Abbott was under the impression that no one 
alloy was superior to all the others now on the market. 
Consequently, he was of the opinion that personal 
preference of the user was largely responsible for 
his choice. Personal preference, of course, is based 
upon certain facts, and in this case they may be 
grouped together in two classes: First, the user may 
have been purchasing a certain brand or analysis of 
steel for many years and have found it to give him 
consistently good results, consequently he will swear 
by that particular alloy. Second, not all heat-treating 
departments are as well equipped with scientific infor¬ 
mation as they should be, and consequently they do 
not vary the heat treatments corresponding to differ¬ 
ent steels. Consequently one steel matches best the 
common heat treatments and that particular steel is 
the one which they like. 

Future progress may be looked for by refinements 
in heat treating even more than in the introduction 
of new alloy combinations. To support this statement 
the author has cited the tremendous amount of re¬ 
search work which went on during the war tq produce 
light armor plates of better quality than that speci¬ 
fied during pre-war times. After doing a large amount 
of work on extremely complex alloys, just at the end 
of the war it was discovered that a very simple and 
old-fashioned 3} per cent nickel steel after a suitable 
but simple heat treatment was far better than any¬ 
thing which had been produced up to that time. 
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An Improved Greaves-Etchells Electric 
Furnace Installation 


A Description of the Greaves-Etchelb Electric Furnace and of the Arrangement of the Electrical 
Equipment as Installed at the Plant of the Halcomb Steel Co. 

—^Records of Operation 

s 

By EDWARD T. MOORE 


D uring Septcmher, 1918, the Halcomb Steel Co. 
placed in operation two .'Mon Greaves’Etchells 
electric furnaces, constructed and supplied by 
the Electric Furnace C'onstruction Co., of Philadelphia, 
which were the first 3-ton furnaces of this type to be 
.started up in this country. 

'rhese furaaces are used exclusively for the manufac¬ 
ture of alloy and hiah-speed steels, and therefore much 
attention was driven to details of design, as operating 
conditions are much more severe in the refining of 
high-grade steels. In passing, it might be I'emarked 
that this company was the pioneer in the manufacture 
;»f electric furnace steels, having installed the first elec¬ 
tric furnace in this country in 1906, this original 
furnace being still in daily operation. 

Some years ago H. A. Greaves in collaboration with 
Harry Etchells realized that in the first place indepen¬ 
dent regulation of the electrodes was desirable. Secondly, 
that whenever a short circuit occurred on one arc of 
an electrode, the surge should be distributed if possible 
over all the primary supply phases. Thirdly, means 
should be taken to check short circuits and surges with- 
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out impairing the permanent |Kiwer factor nf th** 
furnace by introducing extra reactance. 

To fulfill the first two conditions they decided that 
the furnace must have a conductive hearth, but to assist 
in fulfilling the third requirement they decided that this 
hearth should have a certain degree of electrical resist¬ 
ance and should thus act as a resistance check on short 
circuits. If they could have made the ohmic value of 
this hearth resistance equal to that of one arc gap. 
all would be simple and they could have used a three- 
phase system with two phases applied through separate 
suspended upper electrodes and one phase applied to the 
hearth of the furnace. Such a scheme was impracticabU* 
for many reasons, but they succeeded in elaborating 
something which at first sight appears very similar. 

In effect throe transformer windings are usimI, th«* 
three primary windings being connected in “delta** !«■ 
the three phases of primary supply. 

The secondary windings are connected in “star,** two 
legs being connected to the two upper electrodes and the 
third leg to the hearth. The third leg, however, whii-h 
is connected to the hearth, maintains a lower voltage 
than either of the other two—for instance, the lower 
leg maintains approximately 27 volts, while each of the 
upper legs of the “star” transforms to 60 volts. We 
believe this latter voltage has been standardized at 65 
volts. For refining voltage the values are 22 and 45. 
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FIG. 3. ARRANGEMENT FOR T1L.T1NG 


The resistance bet\veen the two upper electrodes will 
be equal to that of two arcs, and the resistance between 
either upper electrode and the lower electrode will be 
equal to that of one arc, plus the resistance of the 
hearth; so that, in order that the system may be 
balanced, the resistance of the hearth must be equal to 
that of one arc to brin^ the total resistance to that of 
two arcs, and this results in nearly one-third of the 
energy being distributed by the hearth. Now a basic 
hearth is a conductor of the second class, and the 
resistance decreases as a function of the rise in tempera¬ 
ture. The resistance of the bottom material near the 
hearth surface is made very high, but decreases rapidly 
toward the bottom of the lining, so that the heat 
generated in the hearth, through its resistance, is 
principally toward the top, which is in nearer con¬ 
tact with the steel. In proof of this theory, the 
temperature of the bottom of the furnace shell and the 
copper electrode in contact with it is such that the 
hand may be held comfortably in contact with them. 
This bottom source of heat undoubtedly assists in the 
circulation of the bath and accounts for the rapid 
deoxidation of the metal. This circulation has a still 
more important function in making alloy steels where 
rapid assimilation of the alloys and a homogeneous bath 
are very essential. 

Description op the Greaves-Etchells Furnace 

In general, the furnace is composed of a rugged 
rectangular boiler plate .shell of ’f in. thickness mounted 
upon rockers which roll upon a toothed guide bolted to 
the concrete foundation (Fig. 1). Rising vertically 
from the furnace shell, and securely riveted at their 
lower ends to the shell, are four 10-in. channels. The 
tops of these channels are tied together with two 3-in. 
angle irons (Fig. 2). These channels serve as a support 
for two electrode holders and for two worm shafts 
which are used to raise and lower the electrode holders 
(Fig. 1). Two 2?-hp., d.c. motors, totally inclosed, 
furnish the motive power for raising and lowering the 
electrodes. 

The method of tilting, Figs. 1 and 2, is by the 
balanced rocker type first adopted by the Electric 
Furnace* Construction Co. for this installation, with the 
object of requiring a minimum effort to tilt the furnace, 
while the furnace remain safe in any position, accom¬ 
plished by having the center of radius of the rockers 


always above but very close to the center of gravity of 
the furnace in any position, thereby avoiding the exces¬ 
sive effort and heavy structure of the fulcrum type. A 
5-hp., three-phase, twenty-five-cycle, 220-volt, slip ring 
motor situated in a pit remote from the furnace through 
suitable gearing and a long bronze nut operates an 
Acme threaded screw, which being fastened to one end 
of the furnace tilts it through an angle—^for normal 
operation—of 30 deg. forward for teeming and 15 deg. 
backward for slagging. The tilting screw lies in an 
oil bath for ideal lubrication and freedom from dirt. 
The controller for operating the tilting motor is located 
on a pulpit (Fig. 3) on the melting floor. Automatic 
limit switches limit the travel of the furnace in both 
directions, but should special occasion arise, the forward 
tilt may be exceeded by raising the limit switch. 

The electrode holders (Fig. 1) each have a carriage 
provided with four flanged wheels which roll oil the 
edge of the upright channels and also four pins which 
slide thereon. 

Electrodes of amorphous carbon 14 in. diameter are 
held into the holders by a series of twenty-eight copper 
blocks which extend around the electrode, and outside of 
these blocks are wrapped two thicknesses of 6 x }-in. 
copper bus with their ends bolted to the main con¬ 
ducting bus. Outside the copper bus is placed a flexible 
supporting chain so arranged that it can be tightened by 
a draw bolt, thus pressing the copper bus and blocks, 
and clamping the electrode into position. 

A new type of cooling ring has recently been added 
to the furnace which cools the gases escaping from the 
furnace between the roof ring and the electrode. The 
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gases generated in an electric furnace during operation 
are combustible only at high temperatures and nearly 
all the present-day cooling rings have for their principal 
object the cooling of the electrode and the port holes of 
the roof, which means that if these gases escape to the 
atmosphere, they are hot enough to burn and in doing 
so burn up part of the electrode itself, also having a 
very objectionable effect on the electrode holder. 

In this new cooling ring, the roof port holes are kept 
cool, also the electrode, and still further the gases 
leaving the furnace are cooled to a temperature at 
which they will no longer bum when they meet the 
oxygen of the atmosphere. 

The furnace is equipped with separate teeming and 
slagging spouts. 

Linings of the Furnace 

As previously mentioned, the hearth lining is 
especially graded as to resistance and composed of 
approximately equal quantities of magnesite and 
'^syndolag'* mixed with pitch and tamped into a thick¬ 
ness of 22 in. at the bottom. The bottom is burned in 
by starting a coke fire and gradually bringing up the 
temperature over a period of thirty-six hours. This 
method produces a firm bottom, which is necessary when 
the hearth is used as a resistor. The brick portion of 
the original bottom of one furnace—^that is, the brick 
lining immediately above the furnace shell—is still in 
service after having supported 1,047 heats and when the 
furnace was last relined with the magnesite and 
*'syndolag’’ an inspection of the brick work revealed a 
satisfactorily working bottom. 

For the very high grade of steels made we insist 
upon our furnace linings being in perfect condition and 
for this reason we have made a practice of repairing or 
renewing the top layers of magnesite-syndolag about 
once a month, which is approximately after 100 to 115 
heats. 

The side walls are composed of chrome brick from 
the hearth to well above the slag line and from this 
point to the roof with silica brick. The roof is also 
built of silica brick. In order to permit as near perfect 
metallurgical conditions as possible the roofs are also 
changed about every sixty-five heats. 


As shown in Fig. 8 the electrical equipment is 
mounted in a separate building, but adjacentt'to the 
furnaces. The primary power used is 11 kv., three- 
phase, twenty-five-cycle, and is brought to the furnace 
substation in a No. 0000 B. & S. gage, three-conductor, 
paper-insulated, lead-incased cable placed in* a subway. 
This cable is terminated in a pothead in the sub-station 
at a three pole double throw disconnecting switch, and 
then carried to a 300-amp., Type K-12 oil circuit breaker 
equipped with inverse time limit overload relays. From 
the main breaker the three conductor cable is No. 0000 
B. & S. gage, varnished cambric, lead-incased and 
placed in a 3 in. sherardized conduit, the cable terminat¬ 
ing at the top stud of two sets of three pole discon¬ 
necting switches mounted on the wall, 17 ft. from the 
floor. From each set of disconnects a No. 00 B. & S. 
gage, three-conductor, varnished cambric, lead-incased 
cable in 3 in. sherardized conduit extends to each of the 
furnace oil circuit breakers, 300-amp., Tyne K-12, 
equipped with inverse time limit overload relays and 
set to trip on 900 kw. load in fifteen seconds. From each 
furnace breaker a No. 2 B. & S. gage, three-conductor, 
varnished cambric, lead-incased cable in 3 in. sherard¬ 
ized conduit extends to the transformers. All cables 
are terminated in potheads. 

Each bank of three single phase transformers is com¬ 
posed of two 300 kva. and one 200 kva. transformers, 
manufactured by the General Electric Co., and they are 
of the self-cooled circular coil, core type. On account 
of the resistive bottom serving as a current-carrying 
medium, which adds additional resistance in one phase, 
the transformer which is connected to the bottom is of 
smaller capacity than are those connected to the elec¬ 
trodes. The load in all phases on the primary side is 
balanced except for a short time when baking in a new 
bottom. 

The transformers are connected in delta on the high 
tension side and Fig. 4 shows this connection using 
potheads and solderless connectors. The secondary side 
is “star” connected (Fig. 6) so that a load on any phase 
will be borne by two transformers. The units are built 
for 150 per cent load for one-half hour and 200 per 
cent load for five minutes. 

The 300 kva. units have a secondary voltage of 60 
for melting and 45 volts for refining and the 200 kva. 
units have 27 volts and 22 volts respectively; additional 



FIO. 6. TRANSFORMER EQUIPPED WITH *-SAFETT FIRST** 
HIGH-TENSION CONDUCTORS 
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lull capacity taps arc installed to chaiiKe the above 
volta>?e values as required. This lower voltavre increases 
the useful life of the refractories, especially of the roof. 
15 to 20 per cent. The lower voltaj^e durinR refininir 
>rives especially a KJ'oater leni^ih of life to the roof, since* 
the electrodes shield a shorter arc and protect the brick¬ 
work above. Additional taps are provided so that a wide 
selection (»f voltajres for melting and refining are 
available. 

This change in voltaxe for melting and refining is 
accomplished by means of a three-pole, double-throw 
airbreak switch which is manually operated and inter¬ 
locked with the furnace oil circuit breaker so that it 
is impossible to move the lap switch without nr.st o^ieii- 
ing the oil breaker. 

The main high tension conductors to the transformers 



I ’lC V SWITiMIIIOAIM» 

are brought to the transformer bushings through No. 
'J H. & S. gage, two-conductor, varnished cambric, lead- 
incased cable in :1 in. sherardized conduit and terminated 
in two conductor pot heads opposite the transformer 
bushings. (Fig. (5). The tap connections are brought 
to the transformer bushings through No. 2 B. & S. gage, 
three-conductor, varnished cambric, lead-incased cable 
in 3 in. sherardi/ed conduit and terminated in three con¬ 
ductor potheads opi^osite the transformer bushings. 
'Fig. dK The two conductor potheads carrying the 


main leads are placed over the three conductor potheads 
carrying the tap connections in order to avoid placing 
the riser conduits aide by side, as by the method used 
it is possible to remove any transformer from the bank 
without disturbing the others, which would not be pos¬ 
sible were the other method used. The leads from the 
transformers are connected to the cable conductors by 
solderless connectors which have proved very satisfac¬ 
tory for this class of construction. The exposed con¬ 
ductors between pothead bushings and transformer 
bushings are insulated with varnished cambric to with¬ 
stand dve times normal voltage, or 55 kv. By this 
arrangement of connectors a transformer may be dis¬ 
connected from the system in a few moments. 

All high-tension conductors were manufactured under 
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.speciHeation.< made by the Halcomb Steel Co. and ar-‘ 
lead incased and all terminate in potheads, the only 
e.xposed cable being at points where the conductors pass 
into the transformer bushings, the oil breaker bushings, 
the (ap switch lug.s, and the delta connection. In these 
instances the conductors are insulated with varnished 
cambric tape to a thickness to withstand five times 
normal voltage, or 55 kv., then painted with compound 
to render them non-absorplive. 

This method of construction (Figs. 6 and 7), which 
may be called a “Safety First” installation, is the only 
one of its kind, so far as we are aware, in existence, and 
letters patent are being applied for, covering thi.s 
method of construction. With the present types of 
exposed high-tension wiring in use much trouble has 
been experienced from flash overs on insulators due to 
dust, and many accidents, some fatal, from men coming 
into contact with the high-tension equipment while 
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KIO. 10. GRAPHIC RECORD OF KII.OWATT VARIATION OliRING A HEAT 


about their duties. With this improved method it is 
possible to climb all over the equipment without dan^rer 
and since its installation it has not cost a sinsrle cent 
for maintenance or repairs. This “Safety First’* type 
of construction will increase the cost of the electrical 
wiring system about 60 per cent over the regular open 
wiring method, and for a 3-ton installation this 
amounted to $2,200 in 1918. 

From the secondary' coils of the transformers, copper 
busbars extend in interlaced formation to the wall 
which separates the transformers from the furnaces. 
Tn an opening in this wall the “star” connection is 
formed (see Fig. 5), and outside the wall on the 
furnace .side the current transformers are mounted, and 


thereby recording the time a circuit breaker is opened 
or closed and the duration of time in each position. 
From the chart on this meter it is a simple matter to 
count the number of times the breaker is operated, 
which serves as a guide for determining when to change 
the oil in the breaker tank. The potential and current 
transformers on the primary side are mounted on a pipe 
frame behind the switchboard but a sufficient distance 
away to prevent any trouble being communicated to the 
wiring on the back of the switchboard. All meter 
wiring (Fig. 9) is of fire-proof insulation and is suit¬ 
ably terminated on terminal blocks so that tests can be 
made w'ithoiit cutting or opening a circuit. 

The auxiliary hand control panels for o|ierating the 



I IG. II. GRAPHR^ KKGORDOK PnWKK PAPTOR VARIATION ON THE H1GH-TEN.STON SIDK OF TIIK TRANHKOKMEUS 

nniHNG A TIEAT 


the flexible cables, which loop to the furnace in phase 
groups, are attached to the ends of the bus just outside 
the “star” connection. These cables, of which there are 
twelve for the center phase and eight for the outside 
phases, are 600,000 circular mils and composed of 
sixty-one strands—seven wires to the strand and rope 
laid. The groups of cables forming a phase are sup¬ 
ported on wooden grooved drums so as to take away all 
strain and weight from the cable lugs. 

The switchboard (Fig. 8) contains an indicating watt¬ 
meter, watthour meter, low tension voltmeter with 
voltmeter receptacle and plug, two ammeters, inverse 
time limit overload relay, contactors, contact-making 
ammeters, oil breaker operating mechanism and tap 
switch operating wheel. A General Electric automatic 
regulator controls the position of the electrodes, and 
consequently the power input of the furnace. A graphic 
polyphase wattmeter and graphic polyphase power 
factor meter are installed in the substation. A record¬ 
ing thermometer is also installed having two pen move¬ 
ments—one to record the room temperature, the other 
to record the oil temperature in the transformers. The 
oil breaker operating handle is connected to a signal 
switch which lights a i*ed or green signal lamp to 
indicate visually the position of the breaker. The 
signal switch also has a separate contact for connection 
to a recording meter having pens which move laterally. 


elect rode motors by hand are shown in Fig. 8 at extreme 
left and right of cut. (Current for electrode motors is 
furnished by a 20-kw., 230-volt, d.c. compound wound 
motor generator .set located in the substation. 

Fig. 10 is a reproductioti from a polypha.se graphic 
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FIGS. IS TO 18. OSCTL.TX)GRAPH TESTS OP GRBAVES-ETCHB1X.S ELECTRIC FURNACE NO. 6 AT THE HAIXX>MB 

STEEL. CO. PIaANT 


Current waves on furnace Na 6: Plir. IS. Hand control, electrodes puri 
peres) attained: Anim. No. 6. 96.8: Na 4, 4S.7: No. 6, 8V.9. Dea 81, li 

rarrent values: No. 5, 29.6; No. 4, 26.2: Na f, 86.4. Dec. 81, 1918. 1 

Blffhert current values: Na 6, 76.4: No. 4, 70.8; Na 6, 64.6. Doc. 81, II 

run. Htffhest current values: No. 6, 94.6; Na 4, 86.6; No. 6, 60.6. De 


Hlihest 
of cun. 
start of 


run. niffnesi cuijen^ vaiu^ : xvo. e. 94.6; Na 4, 86.6; No. 6, 60.6. Dea 10. 1919. FIs. 17. Automatlo oonVoL High semd- 
ary voltage i^ed during melting. Highest current values: No. 6. 52.8; No. 4, 87.8; No. 6^8.6. Dea 81,1918. Fljr. 18. %itomtlc 
control. Iaow secondary voltage used during refining. Highest conuBt valuig: Ka i, 86.8; Na 4, 14.5; Na 6, loS. 
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wattmeter recording the kilowatt variation during one 
of the heats. The melting period started at 1:38 p.m., 
and by 2:25 p.m. a considerable pool of molten metal 
was formed. At 3:48 p.m. the metal was all melted and 
the voltage was reduced to the low refining voltage with 
an input of approximately 575 kva. At 4 p.m., the load 
input was reduced to 300 kva. and at 4:08 p.ra. was 
further reduced to 230 kva., where it remained until 
the end of the heat at 5:22 p.m., a total length of three 
hours forty-five minutes. The exceptionally low input 
required to maintain the heat balance* during the re¬ 
fining period is worthy of note, and this low input can be 
obtained only by using a low voltage relatively during 
refining. The advantage of the use of a lower voltage 
for refining than for melting was first discovered and 
used in this country by the Halcomb Steel Go., and 
patents were applied for some time ago covering the 
process and apparatus in connection therewith. Fig. 11 is 
power factor chart for above heat, and represents the 
operating power factor on the high-tension side of the 
transformers. 

Electrode consumption over a considerable period was 
30.6 lb. per net ton of steel produced, including electrode 
breakage. Due to “war quality” electrodes, this figure 
is somewhat higher than during normal times, as a con¬ 
sumption of less than 20 lb. per net ton, including break¬ 
age, has been secured over many monthly periods. 


The temperature of the transformers during a day’s 
run varied quite gradually from 32 deg. G. at 9:30 •a.m. 
to 50 deg. C. at 7:30 a.m., the ambient or room tempera¬ 
ture varying during the same period between 12 and 
20 deg. G. The time between heats of the charging 
period causes a small reduction in temperature. The 
room temperature was only 4 to 5 deg. higher than the 
outside air and demonstrates the efiiciency of the 
ventilating system used in the substation. 

In order to determine the maximum overload currents 
which could be drawn by the furnace, instruments 
connected into the circuit with instrument transfbrmers 
as per Fig. 12. The numbers used in the following data 
refer to the corresponding numbers in Fig. 12. 


Primary voltfl, 11,300--! 1,500. SiToiidory voltiii, 59--61—61. 

Meter . Nn. 1 No. 2 Nn. 3 No. 4 No. 5 No. 6 .\ii. 7 No. S Nn.9 

Starting heat. 35.2 24.0 51 2 6 4 31.2 22 8 7,000 2,000 7,000 

( 48.0 36.8 27.2 16.0 27.6 25 21 

1 hr. after start... 33.6 33.6 35.2 14.4 23 4 22 8 3 4,600 5.750 4,200 

36.8 320 37.6 144 27.0 22 2J 

2 hr. after start .. 38 4 40.0 41.6 16 8 27 0 28 2 5.00U 6.500 5,000 

There were swings as follows: 

0 84.0 84.0 

This indicates clearly the bottom of the furnace has 
a very high resistance when cold, although this does not 
prevent an adequate current flowing for rapidly baking 
in a new bottom. 



FIGS. 19 TO 21. OSCILLOGRAPH TESTS OF OREAVBS-BTCHBLLS ELECTRIC FURNACE NO. 6 AT THE HALCOMB 

STEEL CO. PLANT 

Fig. 19. Current and secondary voltage waves In furnace No. 6. Hand control. Start of heat High secondary voltage. Amm. 
Na 6, S1.4 offectlye amperes. Voltage on Nos. 2 and 3. 60 volts, read on portable meter. Vlb. No. 2. volts west electrode to 
bottom. Vlb. Na 8, volts east electrode to bottom. Dee. 81, 1918. Fig. 20. Current and secondary voltage waves In furnace No. 6. 
Automatic control-reflnlng. Amm. Na 6. 19.9 effective ampere's. Voltage on Nos. 2 and 8, 60 volts, read on portable meter. Vlb. 
No. 2 , volts west olectroide to bottom. Vlb. No. 3, volts east electric to bottom. Dec. 31, 1918. Fig. 21. Secondary voltage 
waves In furnace No. 6. Automatic controL 400 kw. In furnace. Vlb. No. 1, volts west electrode to bottom. Vlb. No. 2, volts west 
electrode to east electroda Vlb. No. 8. east electrode to bottom. Dec. 81. 1918. 
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KeferrinK to the oscilloKrains, the following table 
indicates the effective va1ue.s of the Tnaximum currents 
observed; 


)' IK 

300 K 

200 K 
Eff. 

300 K 
Kff 


1) 

Vb R 

43.7 

87 9 
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37 3 

73.6 

\utomatiu control. JliKh *a‘<'oiidiiry voltnic 

18 

2S.3 

14 S 
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20 
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bO 0^ 

60 0* 
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21 
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Vulth 
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to 1 * 1*1111 
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By referring to the oscillograph curves it will be 
noted that during the melting period the load is con¬ 
stantly changing from zero to three to four times normal. 
The frequency of these surges is such that a very few 
seconds may exist between them, although with u properly 
designed installation they are not severe enough to make 
this class of load undesirable to the central station—in 
fact, a furnace load is a very desirable one due to its 
24-hr. use. With several furnaces operating on a system 
the diversity is such that only occasionally are demands 
excessive. There is also some variation in the severity 
of the load with different furnace charges. In other 
words, the position and shape of the scrap metal which 
is next to the electrodes when .starting the heat is such 
that occasionally the initial melting of the charge is 
more severe than at other times. 

These testa indicate that electric furnace loads are 
more severe on transformers than are the usual light¬ 
ing and power loads, first, because breaking the low 
voltage arc on the cold metal may, with the proper 
combination of conditions, set up oscillations in the 
transformers, and second, because subjecting trans¬ 
formers to a severe short-circuit occasionally is a very 
different matter from subjecting it to hundreds of 
partial short-circuits per hour. It is for there reasons 
that furnace transformers should be especially designed 
to withstand the tremendous mechanical stresses pro¬ 
duced. 

Figs. U* and 21 .show evidences of high frequency, 
although not especially high, being between 8,000 and 
9,000 cycles. 

The current records in Fig. 17 are not symmetrical. 
Which would indicate a partial rectification. 

The maximum current values found in the oscillo¬ 
graph tests are not as high as those found in the meter 
test. This is becau.se it was possible to observe the 
meter over a longer period of time and thus determine 
the maximum of many current rushes. The oscillo¬ 
graph measured the maximum current for the particu¬ 
lar current rush for which the him was taken, but the 
one just before or after might have been higher. It 
w’ould be very desirable if a very long film holder could 
be devised so that a reasonably long record could be 
obtained—long enough to cover any reasonable 
observable period—as under operating conditions it is 
very difficult to determine just when the looked-for 
nhenomenon is to occur. 


The phenomena of high frequency and rectified cur¬ 
rents are not peculiar to this type of electric furnace, as 
.similar results have been secured during oscillograph 
tests made on other makes of furnace—in fact, the 
electric arc itself is responsible for whatever currrent 
I'ectification takes place. 

Our experience has been that an electric furnace 
installation when properly designed and constructed is 
a desirable load for a central station and with this type 
of furnace the,fluctuations seem to be such that it has 
proved itself to be an attractive proposition to us as 
steel makers and also to the central station supplying us 
with power. 

Syr:u-u»c*, N. V 

Who Is Your Ross? 

You’re working day after day in the big shop. 

You’re getting a certain amount of money for your 
work. 

You’re either satisfied and happy or else you're sore 
about something. 

If you’re satisfied and know you’re getting along 
all right—fine! 

If you’re sore, I want to ask you one que.stion. 

Do you know who is your boss? 

“Sure, Mike,’’ you say, “I’m working for the man 
who owns this business. He’s my boss!” 

But that’s not so—not on your life! 

You're working for yourself. 

You beteba are! 

Sounds funny, don't it? 

It’s a fact just as sure as you're a day old! 

You’re in business for yourself just as much as the 
big guy who owns the business. 

The big guy isn’t your boss at all. 

He’s your customer, and you’re selling something to 
him, just like he’s selling something to the people. 

The only difference is that he’s got a lot of money 
tied up in the business which he takes a chance on 
losing. 

You’ve got your money in the savings bank where it’s 
safe. 

Npw, the “boss,” he’s selling goods to his customers, 
the people—because the people need them. 

And you’re selling your work to your customer, the 
"boss”—because he needs it. 

Now, supposing the “boss” starts in to make poor 
goods. He don’t give the people full value for their 
money. 

What happens? 

Why, the people find it out and won’t buy his goods. 
They buy some other guy’s goods apd he loses his 
ciLstomers. 

Now, supposing you start in selling your customer, 
the “boss,” poor work. You don’t give him a full day’s 
work for a full day’s pay—what then? 

Why, the boss is going to do the same thing with 
your poor work that the people would do with his 
poor goods. 

He’s going to buy someone else’s work. You lose 
your customer and have to look for somebody else to 
sell your work to. 

The people have got a right to buy the best goods 
they can get for their money. 

The “boss” has got the right to buy the best work he 
can get for his money. 

You've got to look at it this way before you can 
get ahead. 

—Arizona Minina Journal October. 1920. 
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Precautions in the Use of 
Dimethylsulphate 

By Max Mueller, Ph.D. 

A lthough dimethylsulphate is known to be the 
, most convenient methylating agent and is used in 
large quantities in Europe in both the dyestuff and the 
synthetic perfume industries, it has not yet met in this 
country with the attention it deserves. This is due 
principally to the widespread opinion that it is an ex¬ 
tremely dangerous poison. Text books have exaggerated 
its poisonous effects when many things more dangerous 
--things in common use—are not so mentioned. The 
danger with it is not greater than, for example, with 
aniline, provided the proper precautions are taken. 

The reasons why dimethylsulphate should be pre¬ 
ferred to other methylating agents are first, because it 
acts at low temperatures; second, the methylation can 
be conducted at atmospheric pressure. The following 
reactions show the mechanics of the methylation of 
phenols: 

R-OH + SO,(CH,), + NaOH 

R-OCH, + SO,CH,Na + H,0 (1) 

R-OH -f SO,CH.Na + NaOH - 

R-OCH, + Na,SO, + H,0 (2) 

Reaction (1) is complete at ordinary temperature; 
leaction (2) generally requires 100 deg. C. 

The reaction with amines is more complicated since, 
as is the case with all methylating agents, all the pos¬ 
sible methylated products may be formed. 

R-NHa may give R-NHCH„, 

/‘»TT 

R-N(( IL),, and R-N 

By choosing the right conditions, however, the desired 
compound can be obtained in good yield.' As a rule 
the methylation is carried out by adding simultaneously 
dimethysulphate and alkali to an aqueous solution or 
suspension of the phenol or the amine. Sometimes the 
lesults are better when dimethylsulphate is added first 
and then the alkali. The temperature varies from 0 to 
30 deg. C. Also benzine, ether or dimethylsulphate it¬ 
self are used as diluents in some cases. 

Commercial dimethylsulphate is almost chemically 
pure. It is a colorless or faintly yellow liquid of sp.gr. 
1.334 at 16 deg. C. It boils at 188 deg. C. It has rather 
a pleasant etherial odor. It does not contain free acid 
and does not attack metals, and so may be kept in iron 
drums or containers. 

Some danger thus lies in the harmless appearance of 
this compound. Moreover, the danger is increased by 
the fact that it has a considerable vapor pressure in 
.spite of its high boiling point, and that its action on the 
.skin and mucous membrane is not immediate. The 
vapors attack the delicate membrane of the eyes and re¬ 
spiratory organs, while the liquid is readily absorbed by 
the skin and then acts internally. Its poisonous action 
is a combination of the actions of its decomposition prod¬ 
ucts when it reacts with water. 

550, (CH,), + H,0 -rz SO.HCH, + CH,OH 

The action of the methylsulphuric acid is local. It 
blisters the skin and forms sores which take a long time 

^Sec Ullmann, Em:yc‘lopiedio iUt tot:hn. Chemic. vol. 1, pp. 262- 
268; Wcyl, vol. 2. p. 604 ; IJerkor Hnd Koch. Brr. vol. 40. p. 4794 
(1607) ; Werner, J. Chem. Sof, vol. 106, p. 2762 (1914) ; .<«hf'i)nri1. 
J, Ain, Sor.. vo|. 28. i». (1916). 


to heal. The action of the methanol is general, affecting 
the central nervous system and in some serious cases a 
weakening of the optic nerve was observed. 

As pointed out by Weber’ some men died by its action 
in the early days of its use, but during the last ten years 
no fatal accidents have been recorded. * During the 
writer’s twenty years experience in handling dimethyl- 
.sulphate only very few serious cases occurred and these 
during the earlier years. Most of these were due to 
the carelessness of the workmen. 

Its action thus being known, the following precau¬ 
tions should be observed: 

All containers of dimethylsulphate should be kept out 
of doors, but in a dry, cool place. Small bottles for 
laboratory use should be kept in a separate room with 
other dangerous chemicals. Storage tanks for the plant 
^'hould be installed in sheds outside the methylation 
building. The reaction tank should have a tight cover 
and a ventilating pipe leading through the rcof, equipped 
with a steam injector so that a slight vacuum is formed 
in the pipe and any dimethylsulphate vapor escaping is 
destroyed. All transferring of dimethylsulphate from 
one tank to another should be done by vacuum. 

It is not as easy to destroy dimethylsulphate as one 
would think from its reaction energy. It is slightly 
.soluble in water and is not instantly decomposed even in 
presence of an excess of alkali. The decomposition is 
rapid only at about 80 deg. C., but proceeds then with 
.such a production of heat and so quickly that if any con¬ 
siderable amount of dimethylsulphate is present, vapoi* 
produced will project the whole contents of the tank 
through the openings. So if apparatus containing di¬ 
methylsulphate has to be cleaned, the greatest amount of 
it has to be removed. What remains is destroyed b.\' 
adding enough diluted caustic soda for neutralization 
and passing a current of steam through the whole ap¬ 
paratus until its temperature is higher than 80 deg. C. 

Any amount of dimethylsulphate dropped on the floor 
should be covered immediately with dry soda ash or caus¬ 
tic lime and then washed away with water after a few 
minutes. If working in an atmosphere of dimethylsul- 
fihate is necessary, a tight army gas mask should be 
worn. It proves to be efficient for fifteen minutes at 
least. 

The treatment of men gased by dimethylsulphate 
depends on the gravity of the case. If the ey^ are at¬ 
tacked, they should be washed two or three times with 
carron oil. This treatment is somewhat painful, but 
if done in time prevents all serious trouble and gener¬ 
ally allows the man to go back to work the following day. 

In more serious cases dimethylsulphate vapors may 
get into the respiratory organs, provoking an inflamma¬ 
tion of the larynx and brohehial tubes. In this case it 
is best to send the man to the hospital or at least to Ifeep 
him under close observation, as .sometimes breathing 
may become difficult for a few hours and the adminis¬ 
tration of oxygen may become necessary. 

Clothes impregnated with dimethylsulphate must be 
removed immediately and washed with boiling water 
and soda ash. 

With the ordinary precautions of cleanliness and care 
that should be exercised with any organic chemical, no 
serious con.sequences will ever result and the writer 
wishes to impress upon the profession to set aside the 
previous exaggerated conception of the danger of thi.^. 
product. 

AVi'bi'i’. t'htm. t'fiitr nl. 1, |i. I <!' 
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Legal Notes 


Bv Wellington Gustin 

Widow May Not Recover Where Employee 
Assumed Risk of His Employment 
In an action under the common law for damages for 
death of an employee the Court of Appeals of Georgia 
has dismissed the case brought against the Donalson- 
ville Oil Mill by the decedent's widow. It was alleged 
that the negligence of the defendant corporation con¬ 
sisted in not furnishing the deceased a safe place in 
which to work. It was shown that complainant's 
husband had at least equal means with the Oil Mill 
company of knowing that the place in which he worked 
was unsafe and that he voluntarily continued, and with¬ 
out objection, in the employer's service. Therefore, 
said the Court of Appeals, it was not error to dismiss 
complainant’s petition, it showing there is no right of 
action accruing, and judgment was affirmed. 

Meaning of c.i.f. as Distinguished Front f.o.b.— 
Rules Governing Such Contracts of Shipment 
Some interesting propositions of law arise in the case 
of Fred O. Seaver against the Lindsay Light Co. de¬ 
cided for the plaintiff by the Supreme Court for Kings 
County, New York. 

A broker in London asked the defendant in Chicago 
if it had thorium for sale. The broker was referred to 
defendant’s brokers in London, who would quote prices. 
After various correspondence between the two brokers, 
defendant’s broker submitted an offer from the defend¬ 
ant. This was accepted in a cable sent the defendant 
at Chicago, and the defendant’s confirmation of this 
acceptance was contained in a cablegram sent to its 
London agents and transmitted by them to the first 
broker. The acceptance of the final offer showed that 
the goods were being purchased for a corporation in 
Holland. The thorium was to be delivered in six 
monthly installments at the price of $4 a lb. cash in 
advance, c.i.f. Rotterdam. Later, by mutual consent, 
the contract was changed to c.i.f. London dock. A por¬ 
tion of the monthly deliveries was never shipped, and 
this action was brought to recover the damages sus¬ 
tained by the buyer, the plaintiff being its assignee. 

Place of Delivery the Important Factor 
The buyer claimed the contract was made in London, 
the seller claimed it was fkiade in Chicago. The court 
thought the latter contention correct, but held this was 
immaterial, for in an action between buyer and seller 
for damages for non-performance of a contract of sale 
the place of delivery is the important factor. The 
damages are measured by the value of the goods at the 
place of delivery, and not at the place where the con¬ 
tract was made. 

The question as to what was the place for delivery 
under this contract is to be determined according to 
the intention of the parties. 

Ordinarily, in the absence of Special facts, a contract 
to sell goods is completed when the seller delivers them 
to a carrier to be transported to the buyer. That con¬ 
stitutes a delivery to the buyer, and this is true al¬ 
though the goods are not then paid for. 


But this rule does not apply, said the court, if the 
seller agrees to deliver the goods at the buyer's place, 
or makes some other agreement showing a different 
intention of the parties. So, under the common provi¬ 
sion f.o.b. place of shipment, the seller's obligation is 
completed when he ships the goods, and title to them 
passes then, and he is not obliged to pay the freight. 
But if the agreement is f.o.b. place of destination, the 
seller must pay the freight, and may be deemed to have 
retained the title to the goods until their arrival at the 
point of destination. But where the intention of the 
parties is different that will control. Hence the fact 
that the freight was paid by the seller is not conclusive 
that the delivery was to be at the place of destination. 

Meaning of the Term g.i.f. 

The provision c.i.f. seems rarely to have been used in 
commercial contracts in this country, and many text¬ 
books contain no mention of the term. It is defined in 
II Corpus Juris, p. 765, as an expression indicating that 
the price fixed covers the cost of the goods and insur¬ 
ance and freight on them to the place of destination. 
Under a contract containing such a provision, the seller 
must ship the goods, arrange the contract of affreight¬ 
ment to place of destination, and pay its cost or allow it 
from the purchase price, and procure insurance for the 
buyer’s benefit for the safe arrival of the goods and pay 
therefor. When the seller has done this and forwarded 
the papers to the buyer, he has fulfilled his contract, and 
delivery is complete. There is no obligation by the 
seller to deliver the goods at the place of destination. 

The above principle was stated and approved by the 
Supreme Court of the United States in Thames & Mer¬ 
sey Insurance Co. vs. United States, 35 Sup. Ct., 496. 
This is the moaning and effect of the letters c.i.f., in the 
absence of any agreement to the contrary or any pro¬ 
visions showing a different intention. The court was 
convinced no different intention was shown in the cause 
on trial, and this was emphasized by the requirement 
that the seller must procure insurance for the buyer's 
benefit. This indicates, said the court, that delivery was 
to be complete at the place of shipment and that the title 
to the goods was in the buyer from that time. Hence the 
buyer required the seller to secure insurance for him. 
If the goods were still the seller’s until they reached 
their destination, the risk of their safe arrival would be 
the seller's and the buyer would have no concern about 
that. He would lose nothing if the goods did not arrive; 
the loss would fall upon the seller. This and similar 
provisions in coiftracts have been held to be controlling 
factors in determining the intention of the parties. 

If it had been the intention of the parties that deliv¬ 
ery should not be complete until the goods arrived at 
London, an ‘*f.o.b. London” provision could have been 
inserted in the contract. The difference between an 
”f.o.b. London” contract and a ”c.i.f. London” contract 
has been pointed out. 

So there is nothing here to show the parties had in 
contemplation that the value of thorium in London 
should be the measure of damages. The buyer proved 
the value of thorium in London, but offered no proof 
to its value in Chicago. The seller’s proof of the Chi¬ 
cago value plus freight and insurance (barges was there¬ 
fore undisputed, and must be accepted as the basis upon 
which the buyer's damages must be calculated. The 
same rule of damages applies where there is no shipment 
made as where a shipment is made that does not con¬ 
form to the contract. 
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Industrial Excursions of the Chicago Meeting of the 

American Chemical Society 


Notes on and Views of the Doehler, Sherwin-Williams^ Pullman, Fleischmann, Steel and Tube, ^ 
Northwestern Terfh Cotta, Fansteel, Sears-Koebuck and 
Heath & Milligan Plants 


W EDNESDAY afternoon and all day Friday, 
Sept. 8 and 10, of the program of the Chicago 
meeting of the American Chemical Society were 
given over to industrial excursions. The following notes 
and views are offered both by way of report of the 
meeting and as a record for future reference of the 
important plants operating in this district. 

Doehler Die Casting Co. 

While this plant is a small one as compared to some 
•of those visited, it is nevertheless important from the 
point of view of uses of alloys in the construction of 
machine parts. These alloys are made up with a zinc 
base, a tin base, a lead base, an aluminum base and a 
copper base. They are melted in the foundry, a comer 
of which is shown in Fig. 1, and cast in ingots for sub¬ 
sequent use in the die-casting machine. It is not eco¬ 
nomical to make a die casting where less than 5,000 
pieces are required, as the dies are extremely expensive 
to make. 

At the Chicago plant gas is used for fuel and requires 
from li to 4 cu.ft. per lb. of metal produced, the higher 
figure being required in the making of an aluminum 
alloy. A large quantity of compressed air is used in 
the operation of the die-casting machines and is supplied 
from one Tngersoll-Rand and two Sturtevant air com¬ 
pressors at a pressure of about 200 lb. per sq.in. The 
casting operations are extremely interesting from a 
mechanical point of view. As the pieces come from the 
machine they are cleaned, hand filed and often trimmed 
in dies. 

Tin-base alloys are not attacked by organic acids and 
can therefore be used for food containers. They are 
slowly corroded by mineral acids and alkalis but are 
comparatively unaffected by water, neutral aqueous solu¬ 
tions, and damp or warm climatic conditions. 

Lead-base alloys are insoluble in dilute sulphuric 
acids and are consequently well adapted for fire ex¬ 
tinguishers, etc. They are soluble in nitric acid, but 
very slowly soluble in hydrochloric acid. Contact with 
organic acids form, the base of lead salts which are 
I>oi8onous. 

Aluminum-base alloys are readily soluble in alkali 
solutions, but insoluble in nitric acid. They are also 
readily soluble in dilute hydrochloric and sulphuric acids, 
and soluble with difficulty in these acids when con¬ 
centrated. 

Sherwin-Williams Co. 

This plant is one of the largest manufacturers of 
insecticides, paint and varnish and the raw materials 
for these products in the world. It also manufactures 
lithopone pigments, tin cans, dyes, dry colors, wood 
preservatives, tar products, and makes the largest 
amount of acetic acid for its own consumption of any 
plant in the world. The old Dutch process white lead 


plant, which was visited by the members of the society, 
will be described in a subsequent issue. 

The company is just erecting a new quick-process 
white lead plant which will increase the capacity for 
white lead production 15,000 tons per year. This new 
plant under construction is shown in Fig. 2. At the 
same time the company is erecting a plant for the manu¬ 
facture of red lead and litharge. 

The Pullman Co. 

From the point of view of large-scale manufacturers 
the Pullman Co. was one of the more interesting plants 
visited. The underframe of the Pullman car is first 
erected on temporary trucks, the end frames are then 
set on and the next shop puts on the sides and roof. 
When all the heavy steel work is erected the permanent 
trucks are substituted for the temporary trucks and the 
car goes to the yards for a sand blasting. A priming 
coat is put on over the outside and finally the finishing 
coat. 

The first work done on the interior is the construc¬ 
tion of a “chanarc” steel floor over which a cement floor 
is laid. This cement consists of magnesium oxychloride. 
Tho interior finish of the car requires the work of many 
craftsmen, including woodworkers, electricians, plumb¬ 
ers, interior decorators, etc. The completed car costs 
between $20,000 and $50,000. 

The shops cover space i mile wide and li miles long 
and employ 9,000 to 13,000 men in the operation. The 
capacity of the plant is two Pullman cars and four 
coaches per day. These coaches, together with the 
freight cars, are made in a separate shop. 

The company is just putting into operation a new 
freight-car shop which will produce a completed freight 
car every fifteen minutes, the assembly being carried 
on after the manner in which Ford automobiles are 
assembled. 

The work in the chemical laboratory consists mainly 
in supplementing the work of the Committee of Stand¬ 
ards and analyzing material for the purchasing depart¬ 
ment. 

The company is also engaged in the manufacture of 
automobile bodies. 

Fleischmann Co. 

This plant manufactures cider vinegar, malt vinegar, 
white wine vinegar and yeast. The most interesting 
process inspected by the members of the society was 
the manufacture of yeast. 

This is made from a mixture of corn, rye and barley 
malt. The grain, on arriving at the factory, is first 
subjected to a cleansing process by which all dust and 
any foreign substances are removed. Grains are sub¬ 
sequently ground separately in regular milling machines 
of the same type as those used for grinding wheat in 
the manufacture of flour. 
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The preparation of the mash consists of setting the 
ffround grains to soak in filtered water. This has the 
effect of softening the stai'ch, and in order that the 
final solution may contain all the elements for nourish¬ 
ing the yeast cells, the different grains are treated in 
distinct ways. For example, the corn is mashed at a 
high temperature, the rye being put into the mash after 
the com is cooked. Malt at a lower temperature is added 
to convert the starch of the corn and rye into sugar. 
This is accomplished by the diastatic power of malt. 
The mash itself is sweet and contains no alcohol. 

The next step is the addition of lactic acid bacteria. 
During this process the temperature is carefully regu¬ 
lated and within sixteen hours the lactic bacteria have 
multiplied to such an extent that the mash has a dis¬ 
tinctly sour taste. 

Upon completion of the lactic process the mash is run 
into filter tuba having perforated bottoms. The solid 


particles of the grain are held back and a perfectly clear 
extract known as wort is obtained by the filtration. Tnis 
is then heated to a high temperature to remove other 
bacteria besides the lactic ferment. The wort is then 
conducted through pipes into huge copper tanks (fer¬ 
menters). In these tanks specially prepared pure cul¬ 
ture yeast is introduced. Compressed air is forced in, 
the oxygen in the air aiding the growth and reproduc¬ 
tion of the yeast cells from the mother or culture yeast 
first introduced. During this process the temperature 
of the wort is carefully controlled by a system of cold- 
water coils in the fermenters; the yeast cells under 
proper conditions of temperature and aeration multiply 
very rapidly and in about twelve hours a large amount 
of yeast substance is formed. 

Tlie yeast substance is then separated from the liquid 
by means of centrifugal separators- shown in Fig. 5 in 
the same manner that cream is divided from milk. 
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The yeant leaves these separators in fluid form like 
heavy cream and is convey^ by pumps through a cool¬ 
ing apparatus into a receiving tank and from there into 
ji series of filter presses. Here the superfiuous water is 
s<iuees5ed out and compressed yeast remains in the 
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presses. After removal from the presses the yeast is 
thoroughly mixed by machinery, packed by hydraulic 
pressure in 80-lb. boxes, and placed in a large refriger¬ 
ator. A flow-sheet of the complete operation of the 
plant is shown in Fig. 7. 

Steel & Tuhe Co. of Amkkk'a 

This plant is one of the most modern in type of eipiip- 
inent of any in the United States. It has every known 
labor-saving and safety device for increasing the output 
and protecting the workers. About 2,000 men are em¬ 
ployed at the present time and the output is betwi^n 
1.500 and 2,000 tons of steel per day. 

Ore is unloaded from the steamers from the l^ake 
Superior regions by cranes at a point where it can be 
easily transferred to the blast furnaces. Approximately 
100 tons of coal is used at the plant every hour in the 
coking operation. Between 15,000,000 and 15,000,000 
cu.ft. of gas is made every day. This gas is consumed 
in the steel plant. 

A bessemer plant i^ now under construction as an 
addition to these works. Improvements will include a 
cupola, mixer and converter building, bottom hou.se, 
office building, power plant and boiler hou.ses. The 
cupola building will contain three cupolas each having 
a capacity of 40 tons per hour. This is ciuite an addi¬ 
tion to the colonies of .steel mills on the lake .«<hore in the 
Chicago district. 

One of the features of operation of this plant is the 
new town which is being built to hou.se employees. 
.\bout 200 houses have been built, together with a board¬ 
ing house containing fifty rooms. The town is complete 
in every respect, containing garages, stores, sewage and 
water systems with capacity to supply the town. The 
houses are of masonry construction with hollow-tile 
walls, .<«tucco on the outside. 


The Northwestern Terra Uotta Co. 

Ill addition to the brief outline given on page 870 of 
Chemical & Metallurgical Engineering, vol. 23, No. 
9, the most recent development of this large ceramic 
ware plant is the addition of the new 320«ft. Dressier 
tunnel kiln. It is estimated that the efficiency of fuel 
consumption is 75 per cent, against 10 per cent efficiency 
in the periodic type of kiln. Without a doubt the tunnel 
kiln is the coming method of burning in the ceramic 
industries just as the byproduct coke oven has .super¬ 
seded the beehive type for the production of coke. Fig. 
8 shows a car of w^are entering the kiln. Fig. 9 shows 
the exit end. Note the .sheet-iron jacket at this en<l, 
which absorbs the heat in the cooling zone and trans¬ 
fers it to the carrier drive on the upper floors. Fig. 10 
shows the pipe for conveying the heat away from the 
kiln in the cooling section. Fig. 11 shows the w*alls 
and arch of the kiln during process of construction. 
Fig. 12 shows the construction of the .section at the head 
end of the kiln. Fig.s. 18, 14 and 15 are additional 
views of the kiln during the erection. 

While the temperature in the main heating zone 
reache.s 2,100 deg. F., the construction of the brickw'ork 
and car is such that the track and iron trucks of the car 
were so cool a piece of paper laid between the rails would 
not he scorched by the heat above. 

The Fanstkw- Products Co. 

Fig. ItJ show’s a general view* of this plant, and while 
the process of manufacturing tungsten has been de¬ 
scribed in Chemical & Mktallurgic::al Knginkerincl 
vol. 22, No. 1, page 9, the research laboratory of the 
company is now concentrating on improving the process 
for the manufacture of molybdenum mainly because it 
is a more ductile and easily workable metal. 

The company manufactures molybdenum metal prin¬ 
cipally for supplying the electrical trade, and for the 
manufacture of its own electric furnaces used in work¬ 
ing tungsten metal. A very considerable amount of 
molybdenum goes to vacuum tube or auction manufac¬ 
turers for plates in wireless telegraphy. Its low 
coefficient of expansion, which enables it to l>e welded 
to Pyrex gla.ss, makes it extremely desirable in this con¬ 
nection. It has a melting point of approximately 2,500 
deg. C\ and a relatively low vapor pressure. 

Generally speaking, the Fan,stee] company starts from 
commercial molybdic acid, although at present it is run¬ 
ning dow’n a small ciuaiitity of molybdenite, MoS.,, by 
roasting on a cast-iron base. This method is the com¬ 
mercial method and could be worked out to give a very 
satisfactory product. It is also po.s.sible to break up the 
molybdenite with nitric acicl, leaving a molybdic oxide. 
The latter, however, is expefnsive and rmt particularly 
efficient. • 

The product of rousting is dis.solvcMl in ammonia, 
filtered and precipitated with nitric acid. This gives a 
relatively pure molybdic acid which is then ignited at a 
temperature below 1,000 deg. (■. to molybdic oxide, a 
pale yellow’-brown material. 

It is nece.ssary in the purification process to be sure 
that copper and all the alkali earth metals are elimi¬ 
nated. Their p'^e.sence in the actual metal is of little con¬ 
sequence except that they retard seriously the reducing 
of the oxide to metal by preventing the removal of 
ox>’gen. 

Molybdenum is reduced from the ignited oxide in 
nickel or nichrome trays placed in iron tubes. A stream 
of hydrogen previously dried and purified is run through 
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the tubes, which are subjected to temperatures approxi¬ 
mately 1,000 deg. Reduction of molybdenum is ex- 
tremdy difficult as compared with tungsten; it is 
frequently necessary to run a furnace containing trays 
of the oxide^for forty hours before reduction is com¬ 
plete enough* to make a workable metal. 

The metal powder is removed from the boats, screened 
and pressed into bars in a hydraulic press, the process 
varying from that of tungsten only in minor details. 

The pressed sticks of metal are placed between elec¬ 
trodes of an electric furnace and brought up to approxi¬ 
mately 2,400 deg. C. by passing an electric current 
through them. This operation is, of course, performed 
in an atmosphere of hydrogen. The molybdenum shrinks 
very considerably and the follow-up on the electrodes 
must be unusually long in order to develop sufficient 
grain growth in one operation. The ingots must not 
show any cracks except very slight ones at the end, 
unavoidable bccau.se r)f the cooling effect of the elec- 
trcide. 

The material is then rolled into sheets, or may be 
.'^waged round in ordinary swaging machines. The draw¬ 
ing operation in the manufacture of molybdenum wire 
may begin as large as 0.100 in. A piece A in. in diam¬ 
eter may be bent cold in a radius of approximately 3 in. 
'rhe material is machinable and is highly resistant to 
most alkalis and acids. It takes a very high polish. 

The Fansteel company is issuing a series of loose-leaf 
sheets which it is intended will cover the subjects of 
tungsten and molybdenum with some thoroughness. Ar- 
rangements have been made so that copies of these 
.'^heets may be secureil on application. 

The laboratory of the company is engaged in assem¬ 
bling data for publication from its extensive work with 
both metals. 

Sears, Roeuuck & Co. 

Four departments of the plant were visited by the 
members—^namely, the color plant, the paper mill, the 
wallpaper printing mill and the shade-mounting de¬ 
partment. 

The raw material for the manufacture of wallpaper 
is gathered from the waste baskets in Sears, Roebuck & 
f'n.’s large establishment, and in addition is purchased 
from employees at a price of about 2c. a lb. 

All this paper is unbaled on platforms in front of a 
<lust remover, which consists of a revolving screen 
within a chamber where exhaust air is applied. It 
comes from this dust remover onto a belt, where it is 
picked by hand and the various qualities of scrap thrown 
into chutes. From these chutes it is carried by belt 
<’onveyor to the various bins. The company is erecting 
a new plant which will produce forty-five tons of wall¬ 
paper daily, against the pr/sent production of eighteen 
tofis. 

The paper is pulped in hot water at a temperature of 
al)Out 140 deg. F. in a mixer, while color, together with 
a rosin sizing binder, is added. The pulp passes from 
the mixer to a screen, where the heavy particles are re¬ 
moved and returned for further mastication. Material 
which passes through the screen goes to a Fourdrinier 
paper machine, which makes a roll of about 40 in. in 
width. From the Fourdrinier the paper passes through 
a first and second set of pressing rolls and then into the 
drying rolls, thence to large calenders, and finally into 
the slitter and winder, where it is cut to 194 in. widths 

-the standard size for wallpaper. 

The color plant employs vegetable, mineral and coal- 
tar dyes. The individual ingredients are dumped into 


the agitated mixing tank shown in Fig. 17 and various 
colors are drawn off from these tanks into larger vats 
shown in Fig. 18. From these vats they are pumped into 
a filter press shown in Fig. 19. The cake from these 
processes is ready for mixing with the clay base. The 
additional unit which is being installed at the plant, 
instead of a filter pre.ss, includes a 6 x 6-ft. Oliver filter 
wheel. 

The clay, which is a South Carolina kaolin, is beaten 
to a creamy mixture in the apparatus shown in Fig. 20 
and then pumped to mixing tanks on the upper floor. 

In these tanks the ground coat for printing on the 
paper is colored by the material brought from the filter 
presses. The other inks which go over this ground coat 
are mixed by hand with the clay in tanks near by. One 
of the printing machines applies a varnish coat which 
goes on ever the color. It is a cold cut gum spirit tile 
varnish. A specialty oil-color mixing plant is also in 
operation and is equipped with Kestner & Hecht appa¬ 
ratus throughout. The departments auxiliary to the 
wallpaper plant are a modern white tile laboratory, a 
complete machine repair shop, a wallpaper catalog 
printing department and a roller manufacturing de¬ 
partment. 

The rollers from which the designs are printed onto 
the wallpaper are made of wood, the designs being ham¬ 
mered in from cut pieces of brass. After the pattern 
is thus made on the roll the metal is turned down to 
exact diameter for the presses. 

Heath & Milligan Co. 

This is a modern and well-operated plant for the 
grinding and mixing of various paints and colors. Some 
of the raw materials used are English whiting, barytes, 
white mineral primer, arctic zinc, polar zinc. Carter 
white lead and National white lead. The various depart¬ 
ments involve the grinding and mixing of enamels, 
varnish, paint, heavy outdoor paints and diy colors. 

The laboratory of this plant has done a large amount 
of re.search work in the past and is completely equippeii 
for paint analyses and control. 

The company has issued a booklet entitled *'Select 
Methods of Paint Analysis,” which involves methods of 
analysis for mixed paint, white pigments, sulphur tri¬ 
oxide, various color pigments, including red lead and 
orang|> mineral, analyses of Chinese white and blue, 
ultramarine blue, chrome green and many other special 
products. 

Since this company has been recently purchased by 
the Glidden Varnish Co., the re.search work will prob¬ 
ably be carried on elsewhere. 

New Sulphuric Acid Plant for Montevideo 

A factory, equipped with the most modern apparatus 
for the production of sulphuric acid in large quantities 
has been installed recently in Montevideo as an annex 
to the Chemical Institute in that city. It is reported 
by Consul David Myers that the capacity of the plant 
is greater than the needs of the country, and that its 
product, of 66 deg. test, can be sold at 8.5 centesimos 
per kilo (3.98c. per lb.), while the imported article 
is quoted at 10 centesimos per kilo (4.69c. per lb,). It 
is expected^at the loan of 130,000 pesos ($134,420), 
which was made by the Bank of the Republic for the 
installation of the laboratory, will be paid by the profits 
of the establishment within ten years. The name of the 
director of the Chemical Institute, who is an American, 
may be obtained from the Latin American Division. 
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The Manufacture of Lime for Chemical and 
Metallurgical Purposes*—I 


A Description of Shaft Kilns, Their Desiitn, Construction and Method of Operation—An Improved Shaft 
Kiln With Reinforced Concrete Shell—Furnace Box and Arch—Cooling Cone—Distribution 

of Heat—Fuels and Their Consumption 

By RICHARD K. MKADE 


K ilns employed for burning lime may be divided 
into two classes—intermittent kilns and contin¬ 
uous kilns. The latter class in turn may be sub¬ 
divided into rotary kilns and shaft kilns. The shaft 
kilns may be again subdivided into mixed-feed and 
separate-feed kilns. 

The intermittent kilns are usually known as **pot 
kilns” from their shape. They are primitive, uneco¬ 
nomical and are seldom used except for burning lime 
for the farm, where they are employed to some extent 
because they are inexpensive to construct, as they can 
be built of rough local stone. These pot kilns are 
built in the side of a hill in order that the limestone 
may be dumped into the top by means of carts. 

In charging such kilns, an arch of the larger pieces 
of limestone is first built 2 to 3 ft. from the ground 
and the limestone to be burned is piled on top of this, 
using pieces .averaging in size from 2 to 8 in. thick. 
A wood fire is started below the arch and the fiames 
from this pass up through openings in the latter and 
between the atone. The fire is usually maintained for 
about two days, when the kiln is cooled. Old kilns 
of this sort are to be seen along the roads in any lime¬ 
stone country. 

Continuous Shaft Kilns 

As has been noted, the continuous shaft kilns may 
have either a mixed feed or separate feed. Both types 
are used for producing chemical and metallurgical 
lime. In the former class, the fuel comes in contact 
with the limestone; in the latter, the fuel is burned 
on grates and only the products of combustion come in 
contact with the limestone. The common type of 
mixed-feed kiln employed by lime manufacturers is 
similar in design* to a large pot kiln, but is equipped 
with gates at the bottom of the kiln through which 
the lime may be drawn as burned. 

Vertical kilns of mixed-feed type used in chemical 
plants are very similar to the separate-feed kilns de¬ 
scribed further on except that they are not provided 
with fireboxes on the side of the shaft. They consist 
generally of a shaft 40 to 50 ft. high lined with fire¬ 
brick and covered either with a steel jacket or with 
steel bands. They are equipped with gates through 
which the lime may be drawn at regular intervals 
from below. When such kilns are used in the sugar 
and soda industries they are provided with a closed 
top and the products of combustion are drawn off by 
means of a fan in order that the carbon dioxide may be 
utilized. No detailed description of such kilns need be 
given, as in a well-constructed mixed-feed kiln the 

, *Read before the American Institute of Chemical EnKincers. 
Montreal. June 28. 1920. 


structural features are quite similar to those described 
further on for separate-feed kilns. 

In charging such a kiln, the fuel (coke or small 
size anthracite coal) and limestone are added in al¬ 
ternate layers. Fire is started at the bottom and 
works its way up. The process of charging and draw¬ 
ing the kilns is continuous. These kilns are economi¬ 
cal of fuel and for the same size kiln give a larger 
quantity of product than that given by the vertical 
kilns with separate feed. Their exit gases are also 
usually somewhat richer in carbon dioxide. On the 
other hand, the lime is contaminated by the ash of the 
fuel. When such lime is used for building purposes 
or for metallurgical work, it must be carefully sorted 
in order to discard the lumps to which the fuel ash 
has adhered. Where the lime is to be slaked for milk 
of lime, the separation of the ash and the lime can 
usually be effected by passing the milk through a 
screen, or where used to causticize, by placing the lime 
in a wire cloth basket and dipping in the causticizing 
tank. 

Improved Shaft Kiln 

The vertical kiln with separate feed usually con¬ 
sists of a steel cylinder lined with firebrick, into the 
top of which the limestone is charged. The kiln is 
heated by from two to four dutch ovens built into the 
side of this so that the products of combustion pass 
into the latter while the ash of the fuel remains on 
the grates. The burning is done in the zone between 
the ports of the furnaces. The lime is drawn out 
below. 

Fig. 2 illustrates a shaft kiln designed by the writer 
which may be taken as fairly representative of this 
type o^ kiln. There is nothing very original about 
the general design, but the lines have been so worked 
out as to give the proper fuel economy and quality of 
lime. Added to this are certain features intended to 
facilitate the operation of the kiln, cut down repairs, 
cheapen the construction, elc. 

The dimensions of the kiln are altered usually ts 
suit local conditions and the lime to be burned. With 
soft limestone, the kiln is not usually made so high as 
with the hard stone, because the former will not stand 
so great a weight of stone without crumbling. Where 
the limestone is hard to burn, the diameter is usually 
less, while with easy burning material such as dolo¬ 
mite, the diameter is greater. The diameter is also 
increased where gas is used as fuel. ^ 

Generally speaking, the kiln consists of a steel shell 
11 ft. in diameter and about 38 ft. high. This shell 
rests on a solid block of concrete and terminates in a 
steel cooling cone. This shell is divided into two 
parts. The upper 5 to 6 ft. is unlined and forms a 
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bin for the storage of thfc stone so that the kiln does 
not have to be continuously charged. The lower sec¬ 
tion of about 32 ft. is lined with firebrick, and in this 
the stone is burned. 

Furnace and Cooling Cone 

• 

The kiln is equipped with two furnaces, one on each 
side. These are supported on a reinforced concrete 
floor level with the bottom of the shell and 12 ft. above 
the floor on which the lime is drawn. Usually the re¬ 
inforced concrete firing floor is extended from 10 to 
20 ft. beyond the firebox front in order to give ample 
space for the burners to work and on which to pile 
the coal for burning, etc. 

The cooling cone is of steel plate and is so placed 
that the air can circulate freely around it. This cone 
receives the red hot lime from the burning zone of the 
kiln. The function of the cone is to cool the lime. 
The bottom of the cone is closed by means of a pair 
of doors which swing from pivots supported by two 
small I-beams. The doors are pulled outward by means 
of a pair of levers when the lime is to be discharged 
and pushed shut when this has taken place. The cone 
is far enough from the floor to allow a car to be run 
under the doors into which the lime is discharged. 
The levers operating the doors are located outside of 
the kiln and permit the operator to stand away from 
the dust and heat while the lime is being drawn. The 
doors can be adjusted to give a close fit to the bottom 
of the cone. There is a free passage entirely around 
the cone and no blocking up occurs as in most other 
forms of discharge. The cone is provided with a poke 
hole closed by a sliding shutter to be used in case the 
lime does not discharge freely due to arching. In 
some of the writer's newer kilns he has placed a water- 
jacket around the upper part of the cone in order to 
increase the life of this. 

The track by means of which the kilns are charged 
passes over one side of the kiln so that the cars dump 
directly into the center of the kiln, giving an even 
distribution of the charge. The track is supported on 
light steel I-beams and a platform of perforated metal 
supported by brackets and inclosed by railings runs 
around the top of the kiln and between the rails. A 
heavy ring of steel plate protects the top of the brick 
from damage by the falling stone. 

Where these kilns are used for building lime it is 
usual to carry the lime from them by means of bar- 
rows or cars. A more approved method, however, 
would be to place a pan conveyor under the cooling 
cone and draw the lime immediately onto this and so 
convey it to the point of use. 

Reinforced Concrete Shell 

* During the last few years the cost of the steel jacket 
for the kiln has been quite an item and a cheaper ma¬ 
terial which could be substituted for this has been de¬ 
sirable. Having great faith in reinforced concrete, 
this latter material naturally suggested itself to the 
writer. 

As the result, plans were drawn about three years 
ago for two kilns with reinforced concrete shells 
which were built at a small plant in Virginia. These 
have been in use for several years, long enough to 
show that the material and form of construction are 
entirely satisfactory. Since these were built the 
writer has designed reinforced concrete kilns for sev¬ 
eral other lime plants. There are other advantages in 


this form of construction besides cheapness, the prin¬ 
cipal ones being that the shells do not have to be 
painted, as they are not subject to corrosion, and there 
is less loss of heat by radiation. 

The reinforced concrete kiln does not differ very 
materially from that which I have illustrated. Proper 
means are. of course, taken to heat-insulate the con¬ 
crete shell. The cooling cone is made of steel and 
there is the same unlined top serving as a stone bin. 

The arches ^over the furnace ports are a weak point 
in the shaft kiln. These arches are not only subjeet 
to destruction from the heat but they carry the weight 
of the lining, etc., above them. In the reinforced con¬ 
crete kiln, this weight has been taken off of the arch 
by means of a reinforced concrete girder extending 
over the firebox. 

Draft and Distribution of Heat 

With all types of shaft kiln one of the points to 
be watched is the draft. This must be so regulated 
by the design that the contents will be uniformly 
heated, otherwise some of the lime will be overburned 
and some of it not burned enough. In some instances 
stacks are placed on the shaft in order to induce a 
better draft. Induced draft is also employed, the 
products of combustion being sucked from the top of 
the kiln by means of an exhauster. Where this is 




FIG. 2 




Fig. 1. Old fftyle ]K>t kiln. Fig. 2. Shaft kiln with ^vparato 
food. Fig. 3 i’'lo«f»(f top for ahaft kiln. Fig. 4. Producer gas- 
ttrod kiln. 


done it is. of course, necessary to close the top of the 
kiln and to charge the limestone into the latter 
through a door or a charging “bell" somewhat similar 
to that of a blast furnace. Fig. 3 shows such an ar¬ 
rangement. When the Idln gases ai^ dijiwn off for 
their carbon dioxide this bell type is generally em¬ 
ployed. 

A less satisfactory method of artificial draft is to 
force the fire by means of a blast below the grates. 
This usually takes the form of a steam blower. If 
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the fire is blown, there is a tendency for the flames 
to come out around the furnace door rather than to 
pass through the shaft, but the steam itself is bene¬ 
ficial. 

If the kilns are too large in diameter, the heat will 
usually not carry to their centers and so the stone in 
the center of the kiln will not be burned properly. 
The writer has found that, owing to the fact that the 
gases from the firebox show a tendency to hug the 
sides of the kiln, the latter may be *made of greater 
diameter across the center' line of the fireboxes than 
along this line. This makes a horizontal cross-section 
of the kiln at the fireboxes elliptical in shape. Two 
sides of the kiln are straight down to the cooling cone, 
while the other two sides are drawn in slightly as 
shown in Fig. 2. If drawn in too much, and with 
some stone if drawn in at all, the charge will stick 
and hang up in the kiln. 

The lime is usually drawn every three to six hours, 
although a few plants draw oftener and some less 
frequently. Large kilns arc sometimes provided with 
a continuous draw. The objection to drawing too 
often is that each time the lime is drawn cold air 
enters the kiln through the drawing doors and cools 
off the charge. This s .le objection has been raised 
to kilns provided with a continuous draw—namely, the 
continual current of air entering where the lime is 
drawn passes up through the center of the kiln and 
prevents the proper burning of the lime at this point. 

The charge sometimes sticks in the kiln, and open¬ 
ings closed by proper means are usually left on both 
sides of the shaft just above the furnaces through 
which bars may be introduced. It is claimed that 
kilns lined with silica brick show less /‘hanging up" 
than kilns lined with ordinary firebrick, due to the 
fact that the silica brick lining very soon scorifies and 
becomes smooth. 

Fuels and Their Consumption 

This type of kiln may be heated by wood, coal, oil, 
natural or producer gas. Wood is supposed to burn 
a better quality of lime than any other fuel, due to 
the low temperature of the flame and the length of 
this, and for this reason it is sometimes used for burn¬ 
ing building lime; but it is very seldom used for burn¬ 
ing chemical and metallurgical lime owing to its cost. 
The majority of kilns of the type given employ coal. 
This should be what is known as "long flame" coal, 
high in volatile matter and preferably low in sulphur 
and ash. 

Where obtainable, oil makes an excellent fuel. When 
it is used in the kiln described, the burner is placed 
in the door openings of the fireboxes and these are 
bricked in with firebrick, leaving openings for the 
burner and for observing the lime, etc. The grate 
bars, if already in place, are covered with firebrick, 
or if a new kiln, the firebox is simply filled up to the 
point of the grate bars with some suitable material 
and covered with firebrick. 

Natural gas may be used in this kiln and also pro¬ 
ducer gas, but better results can be obtained by mod¬ 
ifying the lines of the kiln to suit this latter fuel. 

Producer gas is quite extensively employed for 
burning lime. Its advantages and disadvantages are 
a matter of dispute. One of the principal good points 
is the fact that very much larger gas-fired kilns can 
be built than is possible with hand firing. Some of 
the more recent gas-fired kilns have a capacity of from 


forty to sixty tons of lime per day each. This in¬ 
creased size of the kiln is made possible by the intro¬ 
duction of gas and air at various points around the 
kiln so as to obtain uniform temperatures through¬ 
out the stack. Fig. 4 shows a gas-fired kiln. 

Producer-gas kiltis are slightly more economical of 
both fuel and labor than grate-fired kilns. . Unless 
carefully handled, however, they give lime which is 
unevenly burned. More skill is required in burning 
lime with producer gas than with any other fuel, and 
considerable experimenting is usually done before 
satisfactory results are obtained. ^ 

In applying producer gas to vertical kilns, the main 
points to be watched are proper mixing of the gas and 
air in the shaft and preventing the accumulation of 
lime in the gas ports. This latter blocks the flow of 
gas, causing irregular distributibn of the heat and 
hence under-burning of the lime in certain parts of 
the shaft. In the type illustrated this trouble has 
}>een avoided by sloping the gas ducts downward 
toward the kiln. The points given further on in this 
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series under "Producers for Heating the Rotary Kiln" 
follow also with the vertical. 

The shaft kiln described, heated with wood, coal 
or oil, will produce from eight to twelve tons per 
day depending on the kiln and quality of the lime¬ 
stone employed. When fired with gas the capacity will 
be from .seventeen to twenty-five tons. 

Quantity of Fuel Required 

The quantity of fuel required varies also and de¬ 
pends on many things, among which may be mentioned 
the kind and quality of fuel, skill of the operator and 
the limestone itself. Magnesian stone burns mAre 
ea.sily than high-calcium stone. The amount of fuel 
actually required is about as follows: 

One ton of good bituminous coal hand fired will 
burn from three and one-half to four tons of lime. 

One ion of good bituminous coal in the gas pro¬ 
ducer will burn from three and one-half to five tons 
of lime. 

One barrel of (uel oil will bum one to one and one- 
quarter tons of lime. 

One cord of seasoned hard wood will burn from 
two and one-quarter tons to two and three-quarters 
tons of lime. 

The problem of carrying the stone to the top of the 
kilns is usually taken care of, where the kilns are lo- 
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cated at the quarry, by means of a hoist and an in¬ 
cline, the latter runningf from the quarry floor to the 
top of the kiln. At chemical plants where the stone 
is brought in by rail the incline may be used, or in 
many cases a platform elevator is to be found more 
satisfactory because of the room saved. 

A plan adopted at one of the plants designed by 
the writer would no doubt be satisfactory in many 
chemical works. In this plant the railroad cars are 
pushed on a trestle over storage bins. Kach bin has 
an iron chute closed by a swinging gate through which 
the stone is discharged. A track extends in front of 
the stone bins and 9 ft. below the bottom of them and 
the stone is discharged through the chutes into small 
side dump cars, which are pushed along the track into 
the lime plant. The track is covered by a shed so that 
the drawing of the stone is not interrupted by bad 
weather. The cars after entering the kiln building 
are carried to the top of the kilns by a platform ele¬ 
vator. 

Fig. 5 shows a battery of shaft kilns. Where only 
eight to twenty tons of chemical lime is required 
one or two shaft kilns will prove the best plant, but 
where larger outputs of chemical lime arc needed the 
rotary plant will prove more economical. 

Parts II and III, dealinu with Rota^nf Kilns and Op¬ 
eration, respectively, will appear in subsequent issues. 

The Camphor Industry in Foochow 

T rees At to be used for camphor distillation must 
be at least twenty years old. When a suitable tree 
is found a crude native distillery is set up at the spot. 
This consists of a boiler, with an iron base and a 
wooden top, connected to a distilling vat partly Ailed 
with water. The camphor upon being conducted to the 
vat precipitates as crystals on the inner walls, while the 
non-precipitable portions drop down as oil, which floats 
upon the water. About 51 lb. of camphor and camphor 
oil, in the proportions of 70 per cent camphor and 30 
per cent camphor oil, can be produced from 240 lb. of 
chips. 

The districts where most of this initial distillation 
is done are Kienning, Yuchi, Yungan, Yenping, Tatien, 
Shaowu, Shahsien and Ningte, reports Vice-Consul E. 
B. Price, in Commerce Reports. 

It is almost impossible to say how many men are 
engaged in the industry, but there cannot be many. 
Their wages are equal at the present rate of exchange 
to about $0.38 a day. 

The crude product is carried by porters to the Min 
River or one of its tributaries, and then carried to 
Foechow by native boat. Boat hire is approximately 
$1 per cwt. from the interior to Foochow. 

How Marketing Is Done 

The marketing of camphor is done very largely 
through brokers in Hongkong. The distilleries seldom 
do their own marketing, with the exception of the 
Japanese and Portuguese. There are also brokers in 
Foochow able to handle foreign orders in the English 
language. 

It should be borne in mind that the camphor market 
is an extremely sensitive and dangerous one for the 
uninitiated. The factors of supply, governmental super¬ 
vision, freights, stocks in Foochow and Hongkong, and 
three markets—Foochow, Hongkong and the foreign 


market—all enter into the situation. Hence no better 
scheme than the brokerage system can be suggested, 
unless the foreign buyer is prepared either to go into 
the producing end of it or into the buying and holding 
of considerable stocks himself. 

Distillation of the Oil 

The product as it leaves the distillery in the interior 
consists of crystals and camphor oil. The ciystals are 
ready for marketing, but the oil is put through a proc¬ 
ess of redistillation at Foochow. This process is a 
simple one, and need not be described here in detail. 
The effect is to distill from the oil all the remaining 
camphor; 133 lb. of oil produces 64 lb. of camphor and 
27 lb. of desolated oil. The camphor derived from oil 
is of a cheaper grade than that derived originally from 
the wood chips. The desolated oil is used as a base 
for dyes and paints. 

There are twelve of these distilleries in Foochow 
which produce camphor from the oil. They are known 
as the Yuan Cheng, Hsing Chi, Cheng Chi, Hsiang Chi, 
Fu Sheng, Hsieh Chi, Kao Fang and Tao Ho—^all 
Chinese; Ting Te—Portuguese; and Mitsui Bussan 
Kaisha and Tai Hua—^Japanese. When working, each 
distillery produces on an average 325 lb. of camphor 
a day. 

The Government Camphor Bureau 

The various districts producing camphor have each 
an official camphor bureau under the control of the 
Provincial Commissioner of Industry. Each bureau has 
the authority within the district it covers to collect 
certain taxes and to buy camphor trees and distill cam¬ 
phor. In American currency the tax is approximately 
$6 on every 133 lb. of camphor in transit. The taxes 
collected and the camphor produced are sent to another 
government bureau called the Fukien Government Cam¬ 
phor Industry, Transportation and Tax Collection Office. 
Its duties are to take in and turn over to the provincial 
government the taxes remitted by the various district 
bureaus and to take in and market the camphor that 
is received. 

There is still a third bureau which has authority to 
buy camphor oil and distill it into camphor, marketing 
its product independently. 

Prii^ate producers must take out licenses and agree to 
pay the taxes hereinbefore mentioned. In'addition to 
this there is a license fee of $2 local currency per 
month per vat. 

Reguijitions for Foreigners 

Foreigners wishing to go or send into the interior 
to purchase camphor under what is known as the 
''transit pass" systeih, permitted by treaty, may still 
do so. Under this system the foreign exporter may 
bring the native product to the seaboard and export 
it to a foreign country by paying the regular 5 per 
cent export duty plus a surtax of half the export duty. 
The foreigner may purchase either ftom the private 
producers or from the government bureau. The effect 
of the government bureau system is to tax the product 
just the same, because the foreigner may not operate 
his own distillery in the interior, and government taxes 
are imposed on the distillery and its product before 
the foreigner purchases the camphor. 

Japanese distilleries operating in the cHy of Foochow 
are not taxed, according to information given by the 
Japanese consulate in Foochow. 
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SyiK^sis qT Recent Qiemical 
&MebDui]^cd Literate 

Titanium Pigment Industry in Norway.—In view 
of the growing importance and increasing output of 
titanium dioxide as a pigment in dctive competition 
with lithopone, the Chemical Trade Journal and Chemi- 
cal Engineer has published (Sept. 25, 1920, p. 407) a 
short account of the process used by the Titan Co. of 
Fredrikstad, Norway. 

Although extensive deposits of titanium ore are found 
in the New World, Africa and Australia, the only depos¬ 
its of any importance in Europe occur in Scandinavia 
and in the Urals, where the titanium oxide is touiul in 
combination with iron oxide, as titaniferous iron ore 
or ilmenite. The most interesting deposits in Scandi¬ 
navia are found in Norway, in Sogndal, south of Uger- 
sund, at Raagefjord, and Jdssingfjord. These are Laxe- 
dalsfelterne, with ore containing about 35 per cent of 
TiOj, in quantity 250,000 tons; Blaafjeldet, with ore 
containing about 40 to 45 per cent TiO,, in quantity 
al)out 100,000 tons; and Storgargen, with ore contain¬ 
ing about 25 to 40 per cent TiO„ in quantity about 
3,000,000 tons. It is from the two latter deposits that 
the Titan Co. obtains its ore. 

The ore is sorted, pulverized, cla.ssified and washed 
over washing boards. The dressed ore is now carried 
seven kilometers by rail to Raagefjord and from there 
shipped to Fredrikstad. After being dried and finely 
ground the ore is thoroughly mixed with sulphuric aci<l 
in a special mixing apparatus, and the mixture is then 
transferred to a decomposition plant, where the reaction 
between the acid and the ore is started by gas heating. 
The apparatus works continuously and delivers the 
decomposed titanium ore and sulphuric jicid mass in 
the shape of cakes, in suitable sizes, which are crushed 
and ground pnd then dissolved in water. The titanium 
and iron solution obtained in this way contains particles 
of non-decomposed minerals. It is necessary to separate 
these particles from the solution. Filtration has been 
tried in every possible way, but the problem could not 
be solved in a practical manner. In the present process 
the undecomposed mineral is separated by settling in 
large vessels. Certain devices are used by which the 
speed of the settling is greatly accelerated. The quite 
clear solution is then electrolytically reduced, whereby 
the ferric iron is converted into ferrous iron. On boil¬ 
ing in a vessel provided with internal steam coils the 
titanium dioxide falls out as a white amorphous powder. 

The elimination of ferrous sulphate and free sul¬ 
phuric acid from this powder constituted one of the 
most difficult technical problems. It was impossible 
to find a suitable filter, both on account of the extreme 
fineness of the titanium oxide particles, and on account 
of the corroding effect of the acid solution. A wash¬ 
ing system was eventually adopted, in which practically 
all the iron is removed. Traces of sulphuric acid are 
eliminated by the addition of barium carbonate, and so 
the final product contains a certain amount of barium 
sulphate. Very, minute traces of iron—0,02 per cent— 
are sufficient to discolor the product, and the details 
of how the last small traces of iron are removed are 
not divulged, although it is suggested that it is effected 


by adding substances which form colorless compounds 
with iron. The product is calcined, ground to such a 
fineness that 99.95 per cent passes through a mesh of 
6,000 to the sq.cm. The pigment is then mixed with 
linseed oil and a little zinc white is added. After 
thorough incorporation in the edge-runher mill, the 
product is ready for use. 

Ah compared with white lead and zinc oxide, the 
advantages titanium-white offers are said to be con¬ 
siderable. It possesses a greater covering power than 
either, is non-poisonous and is chemically inert. Unlike 
zinc oxide, it exerts no saponifying action upon the 
linseed oil. Its low specific gravity (4.0) renders it 
very easy to apply. 

In cxinnection with the experimental w^ork on titanium- 
white, Prof. V. M. Coldschmidt, who micro.scopically 
investigated the differences in covering power of ti¬ 
tanium-white in various states of subdivision, arrived 
at the conclusion that among other things the covering 
capacity of a pigment depends upon the difference be¬ 
tween its own refractive index and that of the binder 
used, and in this connection it is interesting to note the 
following figures: If the refractive index of linseed 
oil be assumed to be 1, then the refractive index of 
zinc oxide 1.34. of white lead 1.3G, of amorphous 
titanic oxide 1.48, and of crystallized titanic oxide 
in the shape of rutile 1.80. This difference in refrac¬ 
tive indices would seem to account for the greater cov¬ 
ering capacily of titanium-white. 

It is interesting to note in connection with the fore¬ 
going abstract that the titanium pigments which are 
being made in the United States by the Titanium 
Pigment (vO. of Niagara Falls resemble lithopone both 
as to barium .sulphate content ami as to specific gravity. 
Thus, HXX Titanox (sp. gr. 4.28) consists of 25 per 
cent TiO, and 75 per cent BaSO, while a well-known 
brand of lithopone contains 30 per cent ZnS and 70 
per cent BaSO, and has the same specific gravity 
(4.28). 

Commercial PoHsibilities of Ctovernment Nitrate 
Plants.—The fir.st issue of Armg Ordnance, the organ 
of the Army Ordnance Officers As.sociation, contains an 
interesting general article on the nitrate situation, writ¬ 
ten by Colonel JAMES H. BURNS, Chief of the Nitrate 
Division. It contains .some new pictures of the Muscle 
Shoals nitrate plant. The author enters into the uses 
of nitrogen compounds in war and peace, the .sources of 
supply and the (iovornment developments in nitrogen 
fixation during the war. After touching upon the by¬ 
product coke-oven supply in peace time he write.s as 
follows: 

“We have made quite careful and thorough analyses 
of the co.sts of producimP nitrogen compounds at the 
No. 2 JMant < Mu.scle Shoals), and as a result theteof 
we believe that the materials can be produced at a price 
that should be .satisfactory to both the Government and 
the consumer . . . and it is our judgment that 

the market can easily ab.sorl> the products without 
appreciably interfering with the present adhrees.'' 

Before outlining the War Department scheme for 
the .solution of the problem of operating the nitrate 
plants as incorporated in, the United States Fixed 
Nitrogen Corporation bill, now enjoying a position of 
pre.stige on the calendar when the Senate again con¬ 
venes, the Government made every effort to lea.se or 
sell the plants to private interests, but met with no 
.success. The article i.s a clear, conci.se and reason¬ 
able exposition of the Government's ca.se. 
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Recent Chemical 
&Meta]liii;giGal Ihtents 


British Patents 

i.'onipI<-iu siirplflcatlons of any JSritlsh iiatfiit may be obtained 
• •y rciiiittinK ‘Jfic. to liu* Su|)crintrni]«iil Brilieh Tateiit Oflloe. 
Soiitbnrripton BiillrlliiKB. Chancory l.nno. r^onrlori. EnKland. 

Trealing Vegetable Fibers.—Vegetable fibers of all 
kimls, whether in the mass or in the form of lap, yarn 
of fabrics made therefrom, are given the character of 
wool and an increased affinity and absorbent capacity as 
regards basic and other dyestuffs, by precipitation there¬ 
on of products resulting from the action of concentrated 
nitric acid upon starch or other amylaceous substance, 
the precipitation being effected either by washing with 
water or by treating with dilute solutions of acids, bases 
or salts followed by washing with water. The fibers 
may be impregnated with the solution of starch, etc., 
in concentrated nitric acid, the excess being pressed out, 
and the nitrated amylaceous substance precipitated upon 
the fibers by washing; or the fibers are impregnated 
with a paste or aqueous solution of starch, etc., dried, 
passed into concentrated nitric acid, and the nitrated 
amylaceous substance precipitated upon the fibers by 
washing. Print effects may be obtained on plain fabrics 
by direct impression or by the use of resists cither by 
means of a solution of starch or other amylaceous sub¬ 
stance in concentrated nitric acid, or by means of a paste 
or aqueous solution of starch, etc., which is treated, after 
drying, with concentrated nitric acid, the fabric being, 
in each case, treated with water or with dilute solutions 
of acids, bases or salts followed by washing with water 
to precipitate the nitrated amylaceous product. In an 
example of treatment, a paste is prepared by heating 
together 40 kilos of maize starch and 75 liters each of 
water and acetic acid. The textile is dressed with the 
paste, dried, treated for three to five minutes with 72 per 
cent nitric acid at a temperature of 15 to 20 deg. C., the 
excess of acid is pressed out, and the material is passed 
through a 10 per cent solution of sodium bisulphate, and 
washed with water. Specification 136,568 is referred to. 
(Br. Pat. 144,204—1919. GiLLET BT Fils, Lyons, 
France, Aug. 5, 1920.) 

ijead and Silver Chlorides.—Sulphide ores and prod¬ 
ucts containing silver, lead and zinc sulphides are par¬ 
tially chloridized, for instance by heating with enough 
zinc chloride to chloridize the silver and lead, and the 
product, from which the excj^iss of zinc chloride may be 
removed by leaching with water acidified with hydro- 
•chforic acid, is then leached- with a solvent such as cold 
brine containing ferric chloride and which may be satu¬ 
rated with lead chloride, so as to extract the silver alone, 
and the residue is then leached with hot brine for dis¬ 
solving the lead chloride. (Br. Pat. 144,260—1919. 
Amalgamated Zing (De Bavay's), Ltd., Melbourne, 
Aujg. 5, 1920.) 

Sodium Hydrate. — Caustic soda is obtained by 
emulsifying a soda solution with lime by means of a 
*‘turbo-mixer’* having at least one turbine-wheel or cen- 
trifugally-acting blade-wheel. The reaction is effected 
in the cold, for instance in about fifteen minutes. (Br. 
Pat. 144,266—1919. SCHWEIZERISGHE SODAFARRIK ZUR- 
ZACH, Argovie, Switzerland, Aug. 5, 1920.) 


Hydrogenating.Oils and Fats.—An apparatus for 
use in the hydrogenation of oils and fats comprises a 
vessel 1 jacketed for heating and provided internally 
with means for converting the mixture of oil and catalyst 
into a mist or rain, and externally with a pump 16 for 
withdrawing the oil from the lower part of the vessel 
and returning it to the upper part for the treatment 
with hydrogen to be repeated; the means for spraying 
the oil comprises a series of buckets 4 mounted on a 
rapidly-rotating vertical shaft 3 and provided on their 
peripheries with sockets in which brushes 9 with short 
flaring bristles are mounted, so that oil delivered into 
the buckets by disk-shaped plates or partitions 6 is by 
centrifugal force caused to travel along the interstices 
of the brushes and to be delivered into the atmosphere 



of hydrogen within the vessel as a mist or rain. The 
shaft 3 is mounted in a steadying plate 11, and below 
this i; a stirring device for the oil that collects, consist¬ 
ing of blades 12 carried by the shaft 3 and blades 13 
fixed to the casing; and below this, also carried by the 
shaft, is an agitator 14 to prevent settling of the catalyst. 
Connections 17, 18 are provided for the supply of oil 
and hydrogen. Specification 1380—1915 is referred to. 
(Br. Pat. 144,478 -1919. Blair, Campbell & McLean, 
D. A. Blair and J. L. Ferguson, Glasgow, Aug. 11, 
1920.) 

Azo Dyes.—Azo dyes are prepared by coupling 
diazo compounds containing a sulphonic or carboxylic 
acid group in o-position with 5 :5‘-dioxy-2 : 2*-dinaph- 
thylamine-7 : 7*-disulphonic acid. According to examples 
there are obtained: A monoazo dye'from 4fthlor-2- 
aminubenzoic acid and the second component; a primary 
disazo dye from two molecules of anthranilic acid and 
the second component; a primary disazo dye from 4 :5- 
dichloraniline-2-sulphonic acid, 4-chIor-2-aminobenzoic 
acid, and the second component; a primary disazo dye 
from anthranilic acid, 4-chlor-2-aminoj[>heno1, and the 
second component; a trisazo dye by diazotizing the 
monoazo dye from anthranilic acid and 8-ainino-4-cresol 
methyl ether and coupling with the monoazo dye from 
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aiithranilic acid and the second component; a primary 
disazo dye from l-naphthylamine-2-sulphonic acid, 4- 
chlor-2-aminobenzoic acid, and the second component; a 
primary disazo dye from two molecules of 4-dimethyl- 
amino-l-amino-benzene-2-8ulphonic acid and the second 
l omponent. The products dye cotton red to blue shades 
fast to ironing and the dyeings may be aftertreated with 
.opper sulphate. (Br. Pat. 144,310—1919. Farben- 
fabriken vorm. F. Bayer & Co., Leverkusen, Germany, 
Aug. 5, 1920.) 

Borneo!.—Borneol is prepared by Keating pinene 
with tetrachlorphthalic acid and hydrolyzing the result¬ 
ing dibornyl ester. (Br. Pat. 144,604 — 1919. Fabriques 
DK Produits, Chimiques de Thann et de Muluouse, 
rhann, France, Aug. 11, 1920.) 

Freeing Anthracene From Carba/ole.—Crude an¬ 
thracene is freed from carbazole by boiling with caustic 
potash in a neutral solvent—e.g., naphtha—^while distill¬ 
ing oiT the water formed. The potassium-carbazole 
formed precipitates and is removed and worked up to 
carbazole. (Br. Pat. 144,648—1919. See also 144,656— 
IDPJ. Kinzlebkrger & Co., Prague, Aug. 11, 1920.) 

American Patents 

Curnpleto speciflcations of any United States i>aletit may be 
oliialnrd by romittlne 10c. to tbo Cnminlsslftner of Patents. 
Washington. D. C. 

Sulphuric Acid Manufacture.—Another sulphuric 
acid plant design which shows the tendency away 
from the lead chamber process is that of Kenneth B. 
Quinan of Somerset West, Cape Province, South Af¬ 
rica. Instead of passing through the customary lead 
chambers, the gases are forced upward through dia¬ 
phragms over which a constant flow of sulphuric acid 
is maintained. Products of the gaseous phase reac¬ 
tions and heat of reaction are rapidly absorbed by the 
circulating acid. It is convenient to arrange the dia¬ 
phragm devices in series or in series-parallel. (1,348,- 
736; Aug. 3, 1920.) 

Barium Peroxide.—^Barium monoxide may be con¬ 
verted into peroxide by treatment in an air-tight ball 
mill with dry ozidizing gas at a pressure of 20 to 60 lb. 
per sq.in. The temperature range for uniform oxida¬ 
tion is from 400 to 600 deg. G. By the use of a revolv¬ 
ing mill of the type referred to, dense as well as cellu¬ 
lar or porous monoxide may be treated with equal 
facility. (1,349,417; Herman Fleck of Golden, Col., 
assignor to the Peroxide Specialty Co.; Aug. 10, 1920.) 

Klectrolytic Chlorine Cell.—^An improved form of 
electrolytic cell for the decomposition of brine con¬ 
sists of a suitable tank, a rectangular box-shaped 
cathode having perforated active end, side and bottom 
walls, a diaphragm covering the inner faces of all of 
these walls, and a rectongular tubular anode. Cer¬ 
tain advantages result* from this construction. For 
example, practically the entire inner face of the cath¬ 
ode, including the bottom, sides and end walls, is 
electrically active, and the exterior faces of the cath¬ 
ode are wholly unsubmerged in any body of electro¬ 
lyte. By liroviding a water-tight and gas-tight pres¬ 
sure joint between the cathode and the free-board sec¬ 
tion, it iMOSsible to build up the column of electro¬ 
lyte in the free-board section so as to secure the de¬ 
sired hydrostatic head as the diaphragm becomes more 
or less clogged with the impurities in the brine, thus 
insuring a longer diaphragm life than would other¬ 
wise be possible. (1,849,597; Herbert I. Allen and 
KenT'R. Fox of Portland, Maine, assignors to Elec¬ 
tron Chemical Co.; Aug. 17,1920.) 


Carbon Disulphide.—A charge of coke is brought to 
a red heat in a tumbling barrel having a refractory 
lining. A current of sulphur dioxide is passed through 
the tumbler forming carbon disulphide according to 
the reactions: 

3C 4- 2SO, == CS, + 2CO, * 

60 -1- 2SO, -= CS, -1- 4CO 

As the action is endothermic, a small amount of air 
is admitted with the sulphur dioxide in order to main¬ 
tain the proper temperature by the combustion of a 
part of the coke. Since the carbon disulphide vapor 
which escapes is mixed with CO and CO, it cannot be 
condensed by simply lowering the temperature but 
must be absorbed in a suitable solvent (such as cer¬ 
tain vegetable oils) from which it can be recovered 
by distillation. (1,350,858; Herbert H. Dow and 
Charles J. Strosacker, of Midland, Mich., assignors 
to the Dow Chemical Co.; Aug. 24, 1920.) 

Extracting Tar From Vapors.—The removal of tar 
from vapors resulting from the distillation of coal or 
wood is accomplished by bubbling the vapors first 
through tar and then through cresol or anthracene oil. 
In the case of wood distillation the process is outlined 
as follows by Emile A. Barbet of Paris,.Franco. After 
passing through the tar, the vapors are at a tempera¬ 
ture of 115 to 130 deg. C. In bubbling through the 
cresol, only the tar will be dissolved since at this tem¬ 
perature the water vapor and acetic acid vapor are 
superheated and cannot be retained bv the cresol. 
(1,361,363; Aug. 31, 1920.) 

Sodium Hydroxide.—The reaction between disodium 
phosphate (Na,HPOJ and milk of lime is utilized by 
Samuel S. Sadtler of Springfield Towmship, Pa., for 
the preparation of sodium hydroxide. 

2Na,HPO. H 2Ca(OH), -- 4NaOH + Ca.H,(PO,), 
2Na.HPO, |-3Ca(OH). -- 4NaOH + Ca,(PO,),-f 2H,0 
The sodium hydroxide solution is separated from the 
insoluble calcium phosphate. Disodium phosphate 
may be recovered by treating the dicalcium phosphate 
with sodium sulphate or the calcium phosphate with 
niter cake. (1,851,693; Aug. 81, 1920.) 

Acid-Roaistant Alloy.- -Considerable interest was 
arou.sed by a note in Chem. & Met. Eng., Nov. 12,1919, 
p. 632, concerning a new Italian alloy, *'biakmetal." 
According to the present specification, this alloy con- 
.sists of: 

Typical 

Kansi> Example 

Per C»*nt Per Cent 

i'oppor .MTi t«» 44 40 

Iron . LR to 4.75. 3 

TuiiKHtcn . :i to 0 . 3 

Nickel .60 5 to 4R.2R. . .54 

Alloys of such composition, hi cast condition, have a 
tensile strength of about 55 kg. per sq.mm, and an* 
elongation of about 20 per cent. They may be forged 
and rolled both cold and hot. After drawing, the ten¬ 
sile strength in some cases exceeds 100 kg. fier sq. 
mm. The alloy is said to resist the action of acids as 
follows: Sulphuric acid, any strength at temperatures 
under 100 deg. G.; hydrochloric, acetic, citric and tan¬ 
nic acids, any strength at any temperature; cold nitric 
acid, up to 1.40 sp.gr. (1,851,811; Arrigo Tedesco, 
assignor to Societa Anonima Stabilimenti Biak, of 
Turin, Italy; Sept. 7, 1920.) 

Ferromanganese.—The manufacture of 80 per cent 
ferromanganese in the blast furnace is made possible 
by using a blast enriched with oxygen. (1,354,490; 
Estate of Joseph E. Johnson, Jr.; Oct. 5, 1920.) 
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Current Events 

in the Chemical and Metallurgical Industries 


American Petroleum Institute’s Annual Meeting 

The American Petroleum Institute will hold its annual 
meeting in Washington, with headquarters at the New 
Willard Hotel, on Wednesday, Thursday and Friday, 
Nov. 17, 18 and 19, 1920. All the general sessions and 
group meetings will he held at this hotel, unless other¬ 
wise announced. (Jroup meetings covering specific sub¬ 
jects such as Statistics, Transportation, Taxation, Re¬ 
search, etc., will be held in the forenoon of each day, 
followed by general sessions on the afternoons and eve¬ 
nings of the three days, with the exception of Friday 
evening, which will mark the Institute's annual banquet 
and the closing of the convention. 

The general topic for consideration on the first day 
will be “The World's Petroleum Problem." Speakers of 
national and international renown will deliver addresses 
covering the relationship of America, Great Britain, 
Mexico and other oil-producing countries to the world's 
petroleum problem. The general topic for the second 
day is “The Production and (Consumption Situation." 

The topic for discussion at the general session Friday 
afternoon will be “The h^iture of the Oil Business.” The 
program as outlined for the general sessions will repre¬ 
sent the last word as to the world petroleum situation, 
the present-day status as to production and consumption, 
and a forecast as to the industry’s future. Specific sub¬ 
jects such as transportation, ta.xation, statistics, re¬ 
search, improvements in methods, etc., will be discussed 
hy experts in the group meetings. Throughout the three 
days' session the emphasis will be upon oil. Because of 
its national and international character, this meeting of 
the Institute will mark a distinct step in the industry’s 
progress and development. 

Remuneration for C.W.S. Consulting Chemists 

Some ditficulty is being experienced by the Chemical 
Warfare Service in finding a basis for the remuneration 
of the consulting chemists who are tt) be appointed. It 
is believed, however, that no legal or other difficulties 
will prevent the payment of a per diem salary, in a«ldi- 
tion to traveling expenses. (leneral Fries is very 
anxious that authority bo secured to pay traveling 
expenses, so that he will feel less hesitant in asking a 
chemist living at a distr4nce to go to Washington. It is 
his intention to have a large number of consulting 
chemists attached to the service, so thcat the list may 
include specialists in a large number of subjects. As 
problems arise, he would like to lie in a position to send 
for the chemist best (jualified to handle each particular 
one. For instance, just at this time, in the study of the 
physiological effect of certain gases, it is highly 
desirable to have the assistance, for a very few days, of 
a chemist in a Western city, That particular chemist is 
thought to be best qualified to be of service in this 
specific juncture. It may be months before his actual 
presence in the laboratory again would be imperative. 
General Fries wants to be in a position to pay this man’s 
traveling expenses and a per diem salary for the time 
he is absent from his office. 


Metric System Advocated at Meeting of 
Rochester Engineering Society 

Members and friends of the Rochester Engineering 
Society heard the affirmative side of the question of the* 
national adoption of the metric system presented by 
Dr. W. N. Souder, of the Bureau of Standards, Wash¬ 
ington, D. C., Friday evening, Oct. 8. At the outset 
Dr. Souder made clear the position of the Bureau of 
Standards by reading a telegram from Director Strat¬ 
ton, which read as follows: “The bureau believes an 
international decimal system of weights and measures 
very desirable. It has never advocated any particular 
method in bringing this about. We believe that the 
time, method and the extent of the change in any par¬ 
ticular branch of manufacture should be settled only 
after a careful consideration of the question by repre¬ 
sentatives of that industry.” 

Dr. Souder’s purpose was not to convert the en¬ 
gineers to the general adoption of the metric system, 
but to point out the drawbacks of the present English 
system and to show the need for a consistent standard 
of weights and measures. The strongest argument 
against the compulsory adoption of the metric system 
was the fact that the changing of the weight and meas¬ 
urement sizes would be costly. However, if in the end 
this resulted in a saving of time and convenience, the 
first expense would soon be absorbed. Dr. Bonder's 
final plea was that “we ought to have some sort of a 
consistent standard of figuring.” 


Nominations for President of the American 
Chemical Society 

At a meeting of the Council of the Pittsburgh Sec¬ 
tion of the American Chemical Society on Oct. 9, Dr. 
Raymond F. Bacon, Director of the Mellon Institute of 
Industrial Research of the University of Pittsburgh, 
w'as nominated for the presidency of the Society. It is 
understood that this nomination has received wide and 
cordial approval throughout the mid-continent sections. 

Dr. Edgar F. Smith, provost emeritus of the Univer¬ 
sity of Pennsylvania, has been proposed by the Phila¬ 
delphia and Delaware sections for presidency of the 
Society. His nomination has received the indorsement 
of the New York Section. Dr. Smith served as presi¬ 
dent in 1898 and his executive accomplishments elicited 
the most favorable commendation. 

Prof. E. C. Franklin was proposed by the Washington 
Chemical Society as nominee for president of the Amer¬ 
ican Chemical Society for the coming year, as a result 
of the action taken at its last meeting, Oct. 14. At 
the same meeting the following four were auggeste<{ 
as nominees for positions as councillors-at-large of thi 
society: George P. Adamson, James F. Norris, Arthui 
M. Comey, and A. C. Fieldner. 

At this meeting of the section a report was given oi 
the proceedings of the council at Chicago, and Dr 
W. M. Clark spoke on “Application of Hydrogen Jot 
Concentration Measurements in Analytical and Biolog 
ical Chemistry.” 
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Division of Technology Discontinued 
Effective Oct. 16 the work heretofore assigned to 
the division of technology, Prohibition Unit, Bureau of 
Internal Revenue will be subdivided and administered 
by two divisions known as the Permit Division and the 
Industrial Alcohol and Chemistry Division. The title 
“Division of Technology” is discontinued. 

Dr. A. B. Adams, former head of the Division of 
Technology, is appointed head of the Permit Division. 

J. M. Doran, assistant head of the pivision of Tech¬ 
nology, is appointed head of the Industrial Alcohol and 
Chemical Division. The change is made necessary by 
the increase in the work devolving upon the Division of 
Technology. The Permit Division will examine and 
pass upon applications for the manufacture of alcoholic 
products; determine all non-beverage uses of intoxicat¬ 
ing liquors and limitations of such uses; fix standards 
for manufactured articles containing alcohol; examine 
bonds; conduct trade investigations to determine 
whether products are bona fide and whether permitted 
articles are manufactured in accordance with approved 
formulas. The Industrial Alcohol and Chemical Di¬ 
vision will have supervision of the construction and 
operation of industrial alcohol and denaturing plants 
and control of the work of the plant officers; develop 
uses of denatured alcohol by laboratory work and re¬ 
search; examine denatured alcohol samples; examine 
.samples of toilet articles, flavoring extracts, etc., and 
report result of analysis to the Permit Division. 

Contribution for Co-operative Research 
From General Electric Co. 

The General Electric Co. has contributed $30,000 to 
extend the investigations of the Committee on Fatigue 
Phenomena of Metals, of the Division of Engineering 
of the National Research (Council. Engineering Foun¬ 
dation Board about a year ago made a grant of $15,000 
a year for a period of two years for the investigation 
of fatigue phenomena in carbon steels. Articles of 
agreement were drawn up among the National Re.search 
Council, Engineering Foundation and the University of 
illinois, whereby the experimental work was to be done 
at the University of Illinois under the direct .supervis¬ 
ion of Prof. H. F. Moore. 

The contribution of the General Electric Co. was 
made in order to extend the work to include 3 per cent 
and 3i per cent nickel steel. This extension is to bo 
considered part of the original program and no restric¬ 
tion i.s placed by the General Electric Co. on the r)ub- 
lication of the results. Although the results of this 
work on nickel steels will be of immediate commercial 
value to the General Electric Co., they will also be of 
value to other manufacturers. 

Quarters Sought for Chemists at Edgewood 

The Chemical Warfare Service not only is having 
difficulty in obtaining civilian chemi.sts at the salaries 
allowed by the Government, but is having trouble in 
keeping such chemists as are obtained, due to the 
absence of proper housing in the vicinity of the ar.senal. 
General Fries has applied to the General Staff for per¬ 
mission to erect twenty-four five-room cottages. The 
General Staff is not inclined to give its permission, as 
it has not been the policy to supply quarters for 
civilians. General Fries states that it will be necessary 
to depart from the rule if chemists and technical men 
are to be induced to stay at Edgewood. 


Merger of Pittsburgh Plate Glass Co., Columbia 
Chemical Co. and Patton-Pitcairn Proposed 

To insure the full requirements of soda ash which the 
Pittsburgh Plate Glass Co. uses in large quantities in 
the manufacture of its products the company proposes 
to acquire the chemical plant and bu.siness of the 
Columbia Chemical Co. This latter company has a 
plant located at Barberton, Ohio, with a proiluctive 
capacity of about 700 tons of heavy chemicals per day. 
Its principal products are soda ash and caustic soda, 
with lime fertilizer as its chief byproduct. The com¬ 
pany also owns a fine lime.stone property near Zanes¬ 
ville which i.s being equipped and will lie in operation in 
November. 

Realizing the advisability and advantages in par¬ 
ticipating in the manufacturing and sale of kindred 
products such as window glass, art glass, paints, varnish 
and dry colors, the Pittsburgh Plate Glass Co. has also 
acquired controlling interest in the Patton-Pitcairn Co. 
and its subsidiaries, thereby securing a la.sting com¬ 
mercial arrangement to participate in the production 
of these products. Consolidation arrangements have 
been approved unanimously by the boards of directors 
and it is expected that the plana will be ratified by the 
majority of stockholders in the near future. 

Dye Bill to Be Pushed 

Friends of the dye-stuffs bill, w»hich pa.ssed the House 
at the last .so.ssion of (k)ngre.ss and now in amended 
form is at the head of the Senate calendar, have been 
busy during the rece.ss of Congre.ss securing pledges 
that this legislation will be pu.shed when Congre.ss 
meets again in December. 

On the other hand, it is recognized that the .short 
session gives great advantage to such experienced oppo¬ 
nents of the measure as are Senators Mo.ses and Thomas. 
It was the Moses-Thomas opposition which prevented 
the bill coming to a vote at the la.st .se.ssion. Since the 
appropriation bills and a vast amount of other legisla¬ 
tion of first importance must be taken care of during 
the short session, there is a general disinclination to 
take up a matter which is certain to call forth pro- 
tracto<l discussion. The opposition to the bill is non¬ 
partisan. Senator Moses is a Republican and Senator 
Thomas is a Democrat. The administration favors dye- 
.stuffs legislation. Most of the Democratic members 
favor such measures as may be necessary to safeguard 
the domestic dye industry. 

W. U. Crane Sent to Tuscaloosa 

W'. R. Crane has been selected as the superintendent 
for the new experiment station of the Bureau of Mines 
at Tuscaloosa, Ala. Mr. Oanc has* been chief engineer 
for the War Minerals Relief Commission for the pa.st 
year. 

Two iion-melallic specialists are to be a.ssigncd to the 
Tu.scaloosa station. One is to t>c engineer whose duties 
will be confined to the laboratory. The other will be a 
field and contact man. 

New C.W.S. Examination 

Thirty Army officers have announced their intention 
to take the examination, late this month, for commi.s- 
sions in the Chemical Warfare Service. 

Examinations will be conducted in November at which 
young men from civilian life wdth some chemical train¬ 
ing may qualify as Second Lieutenants. 
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Chemical Warfare Officers’ Iteserve Corps 

Tentative insjtructiona aoverninR appointments in the 
(Chemical Warfare Ollicers' Reserve Corps have been 
issued as follows: 

Recent lei^islation has made the Chemical Warfare 
Service a permanent branch of the Army, and a Chemi¬ 
cal Warfare Officers’ Reserve Corps is now beini? or¬ 
ganized as per regulations from the Adjutant General’s 
Department. The regulations governing reserve officers 
in the Chemical Warfare Service will be similar to the 
regulations governing reserve officers in the Army at 
large. 

Tn a general way appointments will be made in the 
section for which the officer applies or for which his 
•records show him beat suited. For this reason a number 
of the applications of officers who have applied for the 
('hemical Warfare Service in the past will automatically 
be referred to the Chemical Warfare Service Board. 
The Adjutant General has ruled that all officers now 
holding commissions in any section of the Officers’ 
Reserve Corps and whose records bear notation that 
they are qualified and were appointed for duty in some 
other section, now authorized (such as the Chemical 
Warfare Service), will be transferred to such section 
with their present grade and date of commission. Ac¬ 
cordingly, officers now holding commissions in Engi¬ 
neers, Quartermasters, etc., bearing the notation Chemi¬ 
cal Warfare Section will automatically be acted on by 
the C.W.S. Board. Even though this be more or less 
automatic, it is considered advisable that each one 
resubmit an application through the Adjutant General, 
Washington, D. C., for the Chemical Warfare Service 
Reserve. 

Pending the promulgation of regulations governing 
appointments in the Officers’ Reserve Corps under the 
provisions of the act of June 4, 1920, the following 
tentative instructions governing appointments are pub¬ 
lished for the information and guidance of all concerned: 

Who May Be Appointed 

1. Persons who served as officers of the United States 
Army at any time between April 6, 1917, and June 30, 
1919. 

2. Former officers of the Regular Army. 

3. Officers of the National Guard on June 4, 1920. 

4. Reserve Officers’ Training Corps graduates in ac¬ 
cordance with Changes 6, S.R. No. 43, War Department, 
J919. 

Grades in Which Appointments May Be Made 

1. Appointments will be made in the Chemical War¬ 
fare Service in all gratles from Colonel to Second 
liieutenant, inclusive. 

2. A person eligible under these instructions may be 
appointed as a reserve officer in the highest grade which 
he held in the Army, or in any lower grade. National 
Guard officers found qualifiec^ will be commissioned in 
the same grade as they held in the National Guard on 
Jutie 4, 1920. 

Requisite Qualifications 

Physical —(a) In the line of the Army, no defects 
disqualifying for hard field service; any minor defects 
to be waived, (b) In staff corps to have no defects 
disqualifying for particular kind of duty to be per¬ 
formed. 

Professional —In general the records must show 
favorable recommendations, an average rating of at 
least 53, and suitability for appointment in the Reserve 
Corps. 

Age —Appointees must be at the time of appointment 
between the ages of twenty-one and sixty years and no 
appointments in effect or hereafter made shall be 
terminated on account of age, but shall be permitted 
to continue in effect for statutory five years from date 
of appointment. 


Citizenship —All appointees must be citizens of the 
United States or the Philippine Islands. 

Miscellaneous 

Warrant officers and enlisted men of the Regular 
Army and National Guard may hold commissions in the 
Officers’ Reserve Corps and continue their status as 
enlisted men. 

A reserve officer may hold commission in the National 
Guard without affecting his reserve commission. 

Employees of the Federal Government may not hold 
a commission in the Officers’ Reserve Corps without the 
consent of the head of the department in which em¬ 
ployed. • 

The President may order a Reserve Corps officer to 
lictive duty with any of the military forces of the United 
States at any time, for any period, hut except in time 
of fiational emergency expressly declared by Congress 
no reserve officer shall be employed on active duty for 
more than fifteen days in any one calendar year with¬ 
out his consent. Mileage at the prescribed rate and 
compensation at the rate for the corresponding grade 
in the Regular Army will he paid while on active duty. 
There is no provision for pay while on inactive service 
status. A reserve officer is not entitled by law to 
retirement or retired pay. Reserve officers must pro¬ 
vide their own uniforms and all articles of clothing and 
equipment which would be required in the public serv¬ 
ice. These articles may be purchased from the Quar¬ 
termaster's Department at any time by reserve officers 
on the inactive list. Sales of subsistence and stores are 
not authorized. Any reserve officer may hold a com¬ 
mission in the National Guard without thereby vacating 
his reserve commission. Reserve officers may submit 
resignations from their commissions at any time, but 
the acceptance of same is at the discretion of the Presi¬ 
dent. Notices of change of permanent address should 
be sent to the Adjutant General of the Army. 

Expedition to Gather Scientific Data 
in South America 

Dr. Henry H. Rushy, dean of the School of Pharmacy 
of Columbia University, is to start with a party com¬ 
posed of an ichthyologist, an entomologist, a motion 
picture photographer and possibly another physician for 
an extended exploration tour of the eastern slope of the 
Andes Mountains and the basin of the Vaup6z, Negro, 
Amazon and Madeira Rivers in South America. 

This^expedition has been formed to gather important 
scientific data on the flora and fauna of the region, 
with particular reference to their economic application 
as well as for their purely scientific value. Dr. Rushy 
has been in Washington in conference with heads of 
the various departments of entomology, ichthyology and 
plant industry, who will collaborate with him in inter¬ 
preting the results of the data obtained by his party. 
An attempt will he made to introduce into our own 
tropical regions—^the Phillippine Islands—useful native 
tropical plants which may he discovered with the idea 
of increasing their usefulness. Dye, oil-producing 
food and medicinal plants will receive special attention 
both as to their sources of supply and their useful 
properties. 

The problem of insects as carriers of disease and 
destroyers of plants will be carefully investigated in 
order to gather information to combat their ravages. 

Dr. Rushy intends also to make a study of the various 
arrow poisons used by the natives of this region and 
thereby extend our limited knowledge of these toxic 
substances. 
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Personal 

Frederick E. Brbithut has accepted a position with the 
Calco Chemical Co., Bound Brook, N. J. 

Colonel G. A. BURREI1« has resiRned his position as presi¬ 
dent of the Island Refining Corp. to take charge of refinery 
construction for the France-Canada Shipping Corp., 120 
Broadway. New York City. He sailed for England on Oct. 
T,i, to be gone three months. * 

C. C. Cooper, Editor Mill StippUeSj Chicago; C. J. Stark, 
Kditor Iron Trade Review^ Cleveland, and Ray W. Sherman, 
of Class Journal Co., New York City, were elected re¬ 
spectively president, vice-president and secretary-treasurer 
of the National Conference of Business Paper Editors at 
the annual meeting in the Hotel Astor, New York, on Oct 
20 and 21. 

Dr. W. D. Engle, professor of chemistry in the Uni¬ 
versity of Denver, has been appointed acting chancellor of 
the institution on account of the illness of Chancellor H. A. 
Buchtel, who was recently stricken with paralysis. 

Dr. Colin G. Fink, of New York, recently addressed the 
Rochester Section of the American Chemical Society on 
**Modern Developments in Metallurgical Research.” 

H. D. Foster will work at the Bureau of Standards as 
research associate on problems connected with hollow clay 
tile. He has been appointed to this work by the Hollow 
Clay Tile Manufacturers’ Association, under the form of 
co-operative agreement which is being used by the Bureau 
of Standards to carry on work of this sort. 

A. J. Gailey has left the W. L. Cummings Chemical Co., 
Lansdowne, Pa., to accept the position of research chemical 
engineer for the Electrometallurgical Co., Niagara Falls, 
N. Y. 

Major E. Holmes has recently been appointed manager 
of the chemistry department of the National Lime A.s.sociar 
tion. 

S. Z. Krumm, graduate of the Colorado School of Mines 
and until recently instructor of metallurgy in that institu¬ 
tion, has been appointed instructor in metallurgy and ore 
treatment at the Case School of Applied Science. 

William Russell, the Dorr Co.’s London manager, is 
now in the United States on his regular annual visit to 
study the latest practices in the chemical and metallurgical 
fields. 

Richard Sheuirick has resigned as secretary, director 
and sales manager of the Kalbtleisch Corp., after a con¬ 
nection of fifteen years, and is now associated with D. A. 
Kimadi & Co., Inc., New York, as vice-president. 

Captain Wilkinson Stark, late of the Army Ordnance 
Department, has joined the engineering staff of the John 
Johnson Co. Captain Stark was released by du Pont at 
the beginning of the war to supervise the design, in.stalla- 
tion and operation of the Army’s caustic recovery and cotton 
purification, bleaching and drying divisions at Explosives 
Plant “C,” Nitro, W. Va. Prior to the du Pont connection, 
where Captain Stark was in charge of similar work at the 
company’s Hopewell Powder Works, he was for six years 
Assistant State Chemist of Missouri. 

Dr. R. K. Strong has recently been appointed head of 
the department of chemistry at Reed College, Portland, 
Ore., where special attention will be given to the chemical 
industries of the region, among them paper pulp, which 
promises to be the leading industry. Dr. Strong has made 
a careful study of the local situation during the last three 
years. 

G. D. VAN Absdaie will open an office in Los Angeles as 
consulting engineer, specializing in hydrometallurgy, flota¬ 
tion, etc. Mr. VAN Arsdale has been for a number of years 
consulting chemist to the Phelps, Dodge Corp., with head¬ 
quarters in New York, and is still retained by that corpora¬ 
tion in the same capacity. 



Obituary 


Chariass Ernest Acker, manufacturing chemist, died at 
his home, 80 Main St., Ossining, N. Y., on Oct! 18, in his 
fifty-second year. He built the plant of the Acker Process 
Co. at Niagara Falls, and was known as the originator of 
processes for the manufacture of tetrachloride of tin and 
carbon tetrachloride, and was the first to manufacture car¬ 
bon tetrachloride in this country. Mr. Acker held about 
fifty patents in this and foreign countries for inventions 
relating to the chemical and electrochemical industries. Mr. 
Acker was graduated from Wabash College and Cornell 
University, and for several years was an electrical engi¬ 
neer in Chicago. He was a member of the American Insti¬ 
tute of Electrical Engineers, Chemists’ Club of New York 
City, the Society of Chemical Industry, Society of Arts 
(London), the Faraday Society (London) and other organ¬ 
izations. 

Joseph J. Miller, president of the Miller Chemical En¬ 
gine Co., manufacturer of hand-operated Are extinguishers, 
died Oct. 12 at his home in Chicago, 111., after an illness 
of seven months. Mr. Miller was born in Elizabeth, N. J., 
Sept. 16, 1848. He had been head of this Ann in Chicago 
for many years. 

Elisha S. Williams, vice-president of the United States 
Rubber Co., New York, died on Oct. 8. Mr. Williams was 
born in Malden, Mass., in 1873, and was educated in the 
Malden public schools, taking a business course in the 
Malden high school. He then entered the employ of the 
Revere Rubber Co., of which he later became president. On 
Jan. 1, 1910, the Revere Rubber Co. was purchased by the 
United States Rubber Co. and ho was then elected president 
of the Rubber Goods Mfg. Co. He was largely instrumental 
in the consolidation of the tiro business of the Rubber Goods 
Mfg. Go.”s subsidiaries by forming the United States Tire Go. 
in 1911, of which he was the president until 1915. In 1916 
he was elected vice-president of the United States Rubber 
Co., in charge of the mechanical goods business. He was# 
also a director of the United States Rubber Co., a member 
of the operating council and president of several subsidiary 
companies. 

Qmciit Madoet Straits 

■ --- a=aa8=^ 

The Iron and Steel Market 

Pittsburgh^ Oet, 22, 1920, 

Cancellations, .suspensions and postponements in the 
matter of steel contracts and deliveries continue, but are 
of diminished volume. Results of this movement are now 
plainly apparent in decreased operation at not a few of the 
steel mills. Naturally the mills affected are those that were 
charging the highest prices, and those that were charging 
the highest prices are those that had the smallest volume 
of business on books, for otherwise they would have been 
unable to promise the early dcliverie.s for which particularly 
high prices were obtainable. Thus the mills that have the 
largest volume of cancellations and postponements are the 
ones that are least able to stand the operation, and accord¬ 
ingly their operations are promptly affected. 

The fact should be noted, as having an important bearing 
upon the present steel market situation and the prospects 
for price changes, that the relative position of mills is 
quite different from that which usually obtains at a time 
when demand has greatly declined, but there remains, in 
the ag^egate, a large volume of business on books. 
Ordinarily the mills are all sold for somewhat the same 
time ahead, since in an ordinary market prices are uniform 
among sellers. Since the Arst of the year there have been 
wide divergences in prices of different sellers, there having 
been for much of the time at least three markets. The 
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result is that some mills thjft were only recently the highest 
priced sellers are now the lowest priced amoni? the inde¬ 
pendents. Axain, the mills that are well sold ahead are 
disposed to maintain their prices and curtail their produc¬ 
tion to such extent as is necessary, while they fill the con¬ 
tract tonnaifc. Other mills are disposed to cut prices to the 
point at iVhich they can book new business, for there is 
always a little business to be had, even in such a dull market 
as now prevails. No consistent and uniform policy, there¬ 
fore, is likely to be adopted. 

Output of Steel Decreased 

Production of steel has now been curtailed by so many 
mills that the rate of output is materially below that of 
August and September. Output of ingots as a whole in 
October, which will be reported upon in due course, will 
probably show a rate of something like 41,000,000 tons per 
annum, against a rate of about 42,700,000 tons in August 
and September. The Steel Corporation’s rate of output has, 
if anything, increased somewhat. 

A particularly interesting event of the week was that on 
Monday the Pittsburgh Crucible Steel Co. began quoting 
merchant steel bars at 2.35c., which is the Steel Corporation 
price. Previously the company had been confining its atten¬ 
tion to the prompt market, in which it was able to .secure 
very high prices. The action became known almost imme- 
tliately to the other producers, who, however, showed no 
disposition to follow suit, hut continued to quote from 3c. 
to 3.2rjc. Some of them have large contract tonnages, which 
would be more or less jeopardized if they reduced their 
prices, and the theory is that the company quoting 2.35c. 
will soon .secure as much business as it requires, whereupon 
the pnee can be withdrawn. 

Automobile and parts makers assert that they have 
secured some substantial price readjustments on steel con¬ 
tracts, but more adjustments are being sought. These 
trades are offering no new business of consequence as in 
the main they are fully bought, or more than bought, to the 
end of the year. Already they state that they expect to 
secure still lower prices when the time comes for them to 
place contracts for the first half of the new year. 

Freight Car Buying 

The lightness of freight car buying, commonly attributed 
to inability of the railroads to finance loans upon suitable 
terms, should be better understood. In actual fact there is 
what amounts to a deadlock in the matter of prices. For a 
standard 50-ton open-top car the price at present is about 
$3,400, while the railroads feel they ought to be able to 
buy at about $2,700, for even that would be fully three 
times the lowest price before the war, and more than 
double the average price paid for all such cars that have 
been bought since the steel car came into vogue. In but 
very small part the extra price rests upon high prices for 
steel, and the car-building companies are not charged with 
endeavoring to make too large profits per car, but it is 
positively asserted that prices for the various trimmings 
and appurtenances which car builders buy as an assembling 
proposition are altogether too high. The Steel Corporation 
itself needs a number of cars, but is indisposed to encourage 
the present situation by buying cars. Certainly the corpo 
ration can have no objectfon to such part of the present 
•price of freight cars as is based on the cost of steel, since 
the corporation would naturally furnish steel itself for any 
cars it should buy. 

Rumors persist that the United States Steel (Corporation 
w’lll advance most or all of its finished steel prices by an 
average of .say $3 or $4 a ton, the advance to be predicated 
upon increased costa due to the freight rate advances of 
Aug. 26. It seems certain that the corporation has formu¬ 
lated n(» definite policy in this matter, but undoubtedly the 
matter is being given careful consideration. Such slight 
advances might encourage the independents to drop, and 
thus the market would be equalized, something the indenend- 
ents should desire and should be willing to help bring about. 
Possibly the corporation will readjust its prices, instead of 
making a horizontal advance, so as to correct inequalities 
that may now exist. 

There have been no further developments in basic iron 


since the decline in the quotable market to $42 valley 
reported a week ago. There has been no demand that would 
bring about any new condition. Foundry pig iron has been 
quiescent. Occasional small lots are sought by consumers 
from their regular sources of supply, and these have simply 
been sold at the $47 valley price that the furnaces recently 
came to the conclusion could be regarded as ‘*the market” 
until competition should effect a further reduction. In 
bessemer iron there is to be recorded a decline of $1.60 u 
ton in the quotable market, a $47 valley price becoming 
quotable by a large producing interest formally offering a 
lot of 1,000 tons at this figure. A sale of a carload at $47 
is reported. 

As noted in last report, the declines in pig iron occur 
while coke is still at altogether irrational levels. Pig iron 
cannot find a secure and stable level as long as the cost of 
coke is so greatly in doubt. Connellsville furnace coke for 
spot shipment has declined $2 In the past week, from $17 to 
$15 per net ton at ovens, but even $16 is ten times the price 
in May, 1615. Until coal experiences the inevitable slump 
coke cannot get on a really proper level, as the coal used in 
making coke has too high a market value. The decline that 
has occurred in coke was brought about partly by the 
improved production of the past two or three weeks, but 
chiefly by the altered policy of a number of merchant fur- 
nacemen who, being in receipt of numerous requests for 
curtailment in shipment of pig iron against contracts, have 
concluded to bank or blow out in the near future, and to get 
ready for the event they either buy leas spot coke in the 
open market or instruct coke operators to decrease ship¬ 
ments on contract. In some instances there are piles of 
coke at furnaces that are to be consumed before banking or 
blowing out. 

The Chemical and Allied Industrial Markets 

New York, Oct, 2S, 1920. 

The past week has shown no tendency toward improve¬ 
ment in the chemical market, in fact prices are uniformly 
de.scending, owing to the long deferred activity on the part 
of buying interests. Supplies are being accumulated on all 
siiles and in practically every case stocks are in excess of 
the demand. On the other hand producers are confronted 
w'ith the cost of production—which is steady, if not in¬ 
creasing—and have for the most part firmly maintained 
prices at the recent levels. 

Heavy Chemicals 

Soda ash is firm at last week’s figures of $2.50 per cwt. 
for light ash and $3 per cwt. for dense. Numerous rumors 
are abroad concerning producers’ 1921 contract price, but 
so far nothing liefinite has been announced. The prophetic 
whisperings differ in matter of 10c. per cwt., $1.85 being 
th^j favored mark. Very little business is being done in 
atiaa amwonia, which is still quoted around 10I@llc. in 
carboys. Although prices as low as 12c. per lb. are heard 
fer carbon tvtrachlondc, they are few and are concessions 
being made by second hands, but so far producers have 
firmly maintained the former 13@134c. level. Concessions 
are also being made on acetic acid, glacial, 99i per cent, and 
some business was transacted at $11@$11.60 per cwt., 
which is $5 under the prices quoted by producers. Both 
sodium nitrate and nitrite dropped during the period, the 
former being now listed at $3 compared with $3.76(g)$4 of 
the previous week, while the latter is down to ll@12c. in 
car lots agairhst 12@14c., the prevailing price for some time. 
The prices of tin products have remained about the same 
with the usual routine business unaffected, bichloride, 50 
per cent, being listed at 13Sc. per lb. and oxide at 66@60o. 
per lb. by producers. 

Coal-Tar Products 

Recent reports of this market have been consistently alike 
in summing up the business conditions. Dullness—implying 
absolute inactivity—has been the keynote for some time, and 
although prices on all items have been reduced to meet the 
slackness, buyers are firm in holding out for still lower 
levels; despite the fact that there have been no changes 
in the list, the trade is on the decline. -The crudes on the 
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'ther hand show a healthy firmness as the supply is a 
rifle short of demand. 

NavaIj Stores 

It seems that the rock bottom has been reached in rosin 
prices, which is $12.46 for all grades. The local demand has 
(n>en fairly heavy when compared to the recent dullness, 
Imt foreign inquiry is practically nil and as a result*con¬ 
siderable supplies are being accumulated in Savannah. 
Turpentine also declined during the early part of the week, 
i>ut a slight flurry toward the end brought the quotation 
hack to $1.26 per gal. 

Oll^ 

Despite the low prices prevailing on linseed there has been 
no move on the part of buyers to take advantage of the 
present levels. Nominal quotations of $1.07 have been 
received but the small amount of business that has been 
transacted is nearer the $1 mark. Cottonseed remains at 
the 12@13e. price, and although there was a slight weakness 
exhibited in the early part of the period the closing market 
was firm. Chinawood dropped off Ic. and coconut, affected 
by soya bean, fell off slightly from 16ic. to 16ic. per lb. 

The Baltimore Market 

Baltimore, Md., Oct, 20, 1920, 

The general waiting attitude on the part of buyers of 
fertilizer raw materials prevails on the local market. Of¬ 
ferings of all kinds are in evidence, but buyers arc reluctant 
in expressing interest in them. It has been persistently 
rumored among the local trade that prices for spring on 
mixed goods are as follows: $5.26 per unit of ammonia; 
80c. per unit available phosphoric acid; $2.50 per unit of 
potash. This price schedule has not been officially con¬ 
firmed, but it seems to be the general belief that the finally 
accepted schedule will not be far out of line. 

Acid Phosphate 

The market continues nominal at about .$18 per ton, basis 
IG per cent, bulk, run of pile. Reports have been received, 
however, of sales as low as $17. High-grade raw rock at 
the mines is being quoted nominally at about $10 per ton. 

Nitrate of Soda 

Chilean nitrate continues to come into this port on con¬ 
tracts, and relatively large tonnages are being placed in 
storage. Resales of spot lots have been made at $.'1.1.5 per 
cwt. and the importers are quoting around $3.20 per cwt. 
ex-vessel Baltimore and other Atlantic ports of arrival. 

Sulphate of Ammonia 

There was reported a resale of sulphate this week at $4..50 
per cwt., basis 25 per cent. This makes a drop of 25c. per 
(wt. since last letter. Large stocks of this material are not 
in evidence. 

Potash 

A price of $1.60 per unit of KaO has been the lowest of¬ 
fering noted for kainit and manure salts; in fact, very 
little of this grade of potash is changing hands at any price 
at this time. Nebraska producers have not yet offered their 
forward deliveries on the market, as most of them have 
contracted for their output up to November and in some 
cases up to the first of the year. Muriate of potash is being 
nominally quoted at $2.20, although spot parcels are held 
10@)20c. higher. The lowest offering noted was a lot of 
foreign muriate at $1.90 per unit c.i.f.. North Atlantic port 
for November. 


Fish Scrap 

Machine dried unground menhaden fish scrap is available 
at this writing at $6 per unit of ammonia and« 10c. per unit 
h.p.l. delivered Baltimore. Forward deliveries are being 
held at $6.26 and 10c., and sales in a small way have been 
effected at this figure. The fishing on Chesapeake Bay has 
iKsen very poor for the past week; in fact, the factories are 
now contemplating ''cutting out” the latter part of this 
month or the early part of next, unless fishing improves 
materially within the next few days. 


General Chemicals 
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4.40 - 
.03 - 
2.35 - 
.131- 
.13 - 
.90 - 
.154- 
1.50 - 
.14 - 

■5 50 - 

2 70 - 

3 40 - 
.14 - 
.13 - 


.50 - 
;34 -■ 


.55 

!36‘ 


.60 . 
.35 ■ 
-39 ■ 


.284 

4.45 

.20 

2.75 

.16 

.17 

1.00 

.16 

'15 

3.60 
3 00 
3.60 
.16 
.14 


.65 

.37 

.40 
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^Lchb CarlofB 


PnLuHHiiini broiniiit*. ernnulHr. 

PotiuiHiiiiii ciirlMinulf, r. S. I*. 

J’uiniwiiiin Garboiiutc, iTiitI p. 

PutuNHiiini (‘hlorutp, cryatiilB. 

PcituHHiuin hyilroxido (puuiifif riiitnuli). . 

PotuNHiiirii ioflidp. 

Pritiiwiiiin nitmtp. 

P<itiiwiiiiii ppmianKunutc. 

PotiKwiiiiii pruBPintP, rod. 

i'utUMHiiiiii priihidiitp, yollou. 

Potaiwiiiiii nulphntp (nowdcrofl) . . .-t 

Uophollosultii Ihi'p HiHlliiiii piitdN. larlriitp) 
Siiliiiiiiiiiiniiic (nit niiirniiniiiiii idilui idi*) 

Sal srida (aoc aoiluiiii parbonHtf) _ 

Suit rnkp . . 

SilviT ryarddo (riniriiniil)... 

SilverTiitriito (nominal). 

Soda iiHli,liKht. , KM 

Sim lu anil, denao. .KM 

Sufijiiiii niTtatf, IT S r . Kfii I l;r . . 

Sodjutii bji'iirboiiiitp. 101 

Sodium bii'liroiiiiitf. . 


Sodium hiHulphito Poworod, I'.S 1* 
Sodium bornto (borax) 


ir). . Ih. 

$0.48 

-$0.56 

S0.S7 - 

$0.58 

.lb. 


.63 - 

.65 

. Ih. 

.50 

- .55 

.56 - 

.60 

.. . lb. 

.20 

- .21 

.23 - 

25 

. Ih. 

.18 

- .181 

.19 

20 

). . Ih. 

27 

28 

.29 - 

.13 

. . lb. 



3.20 - 

3.30 

. . . Ih 

;i7 

- .i71 

.19 - 

.21 

.lb. 

(it 

68 

.70 - 

.75 

. ... Ib. 

.85 

.95 

1.00 - 

1 05 

... lb. 

.32 

- .36 

.35 - 

.40 

. ..ton$240.00 

255 00 




SfKlium nhlornto. 

Sodium oyanidp, 96-98 |)pr pent.. . 
Sodium fliiorido. ... 

SiMlitiiii hydroxiflo (paunt ip nimIu) . . 
Hodjum hyponiilphite .. .... 

Sodium iiiolylHlatc. 


.. ton 





48.00 - 

50 00 

HE 


_ 



1.25 “ 


or. 





.60 - 

.62 

KM) III 


- 



2 25 - 

2.50 

KlUlb 


- 



3.25 - 

3.50 

Ib. 


2 ‘. - 


76 

11 

.28 

100 lb 

2 

50 

2 

75 

2.85 - 

3.00 

....Ib. 


22 


24 

26 - 

27 

... ton 

7 

on 

8 

00 

9 00 - 

11.00 

. . lb. 


081 



10 

11 

. . lb 


09'- 


10 

.11 

12 

. lUOlb 

> 

nr. - 

2 

10 

2.15 

2.25 

lb 


M'- 


13 

.I5J 


.. .Ib 


25 - 


30 

.32 

35 

.. lb. 


18 - 



.19 

20 

100 lb. 

4 

25 - 

4 

50 



.. Ib. 





.03 

.04 

... lb. 

2 

50 - 



3.25» 


100Ib. 

3 

00 . 



3.25 -. 



. . lb. 

25 - 

27 

.31 - 

. . . Ib. 

014- 

.011 

.02 - 

. . lb. 

021 

.03 

.04 - 

1) ewt. 

2 15 - 

2.50 

2.60 - 

i'one)lb 

09 >. 

10 

.101- 

. . lb 

04 

0 4i 

044 

. Ib 

IS - 

181 

.19 - 

Ib 

.08 - 

09 

.10 - 


Sofliiim nitrito.lb. 

Soiliiim pproxido, powdpriNl.lb. 

SiKliiim phoHpbatP, dibnnic. 1b. 

SiNlhiiii poiaHHiiiiii tartriitf (KiM'liplIpHnlth) lb. 

Sodjiiiii iiriiHuiutp, ypilow.lb. 

Sodjutii .Hiljpuli*, Holiifion (40 (Ipk ). lb. 

Sodium itilii'utT, noliition (60 dcK ).lb. 

ScNliuiiiRulphntr, rryntaln (f'lliiubpr’hHiilO rat. 2 
SodMiniNiiliihidegOryNf id, 60-62pprepnt(ponr) lb 

Sofliiim sufphitr, rryntale.lb 

Stroiitiiiin nitratr, powdcretl. lb 

Sulphur rhlnridr rod. lb 

Sulphur, nnidr.. (on IA 

Sulphur dioxldp,lifiuid, rylindrrB. Ih. 

Sulphur (HuhliiiKMl), Hour.100 lb. 

Sulphur, roll (britnntonp).100 lli. 

'Pin birliloride, 50 prr rent.lb. 

Tinoxicle. lb. .. 

Zinc rnrbonntp, pmdpitaic.lb. 

Zinc chloride, Rran. Ih 

Ziiiocynnide. Ih 

Zinfldiint.Ih. 

Zincoxidp.l7.S.P.Ih. 

ZinPBiilphfite.Ih. 


Coal'Tar Products 

NOTK—The* follou iiiK pi icrtt arc fm-•uiyiiinl pi,jkiii:f‘i« in larae ipiiiiititipn: 


.. ifiii 

.. lb. 

1 n. If u 

.09 - 

£11 UU 

.10 - 

1001b. 



3.70 - 

100 Ib. 

- 


3 40 - 

. . Ib. 

. i3j- 

.14' 


.. lb. 



55 - 

...lb. 

.16 - 

.18 

.19 - 

... Ib 

.13 - 

I3i 

•!i*- 

Ib 

.45 - 

.49 

.50 - 

....lb. 

.12 

. 13 

.13 - 

. ..Ib. 

.17 

.25 


...lb. 

.034 

.031 

.04 - 


.Mplia-niiplithol, prude. 


Aiiiiiu-impiitiiyianiinp.... 
.\nirnir oil, druiiin extra.. 


\nthriicenr, 80% in drunm (100 1b.). lb. 

npnBnldcliydv ((.(.c.). lb 

nenxiiline, bone. lb 

nctiBidinp Hiilplintc. lb 

llrnsoic arid, IT.S.P. lb. 

Ilrnaoute of nodn, U.S.P. Ili 

Honioiie, pure, a-atcr-ahite, in druniB (100 kiiI.) . . kiiI 

henxene, 90%, in drunm (100 sal >.anl 

Hpnxyl Pldoride, 95-97^,', rrlitipil. lb 

Rpnayl rhloridr, tiM*li. lb 

llpto-naphthol bpnBontr (noiiiiiiul).lb 

Rpto-iiaplithol, Bubliined (iioiiiinal). lb 

Rpta-naplitluil,( tcIi (nominal). lb. 

Rptii-naplithyliindne, Hubliiiipd. lb. 

('rrool, ll. S. P., in driiiiiH (100 Ih.).lb. 

()rtho-rmol, in druiiiB < 100 lb ). lb 

Ornylic arid, 97-99%, atraw color, in driiinn.. . . Kid 
C'rcBylicncid, 95-97%, dark, in drunm. Kid 


IMiiitrocUirlM*nBi‘iio. 


1 Mnitrotoliicnp. 

Dip oil, 25^!', tiir iicidn, car lotn, in druniB.. 

Diphcnylaminc (nominal). 

Il-acid (nominal). 

M «d a-pliPti vleiipdianiine. 


NaphthuTciic crunhctl, in libln. (250 lb.). 


Naphtliionic acid, rnidr. 

Nitrobi‘nsi*iie. 

Nitrn-nnpbthnlcne. 

Nitro-towcnc. 


Pura-nitii(i<iplicnol, bimc. 

I'nra-tiiiiiduphcnol, HCI. 

Piirn'^lichlorhpnsene. 

Pnranitronnilinp. 


III 

$1.25 

— 

$1. 15 

. Ib 

1 50 

— 

1.60 

. Ib 

.45 

— 

.50 

.. Ib. 

.28 

— 

.33 

.. Ib. 

.33 

— 

.36 

.. Ib. 

.90 

- 

1.00 

.. Ib 

2 00 

- 

2.10 

. Ib 

1.35 

— 

1.40 

. Ib 

1.15 

— 

1 25 

. Ib. 

.85 

— 

90 

. Ib 

.80 

— 

.90 

. gal 

.35 


.401 

.. gni 

.33 


38J 

. Ib 

. 35 

— 

.40 

. Ib 

.25 

— 

.35 

. Ib 
. Ib 

3.50 

90 

- 

4.00 

95 

. Ib. 

.60 

— 

.70 

. Ib. 

2.25 

— 

2.40 

. Ib. 

.18 

— 

.19 

Ib 

.23 

— 

.25 

gni 

1 10 


1.15 

gal 

1.05 


I.IO 

. gal 

.65 

— 

.75 

. Ib. 

07 

— 

.10 

. Ib. 

1 50 

— 

1.60 

. Ib. 

90 

— 

1.00 

111. 

.30 

>- 

.37 

. Ib. 

.32 

-- 

.35 

III. 

.45 

— 

.55 

. Ib. 

.40 


.45 

. lb. 

38 

.— 

.40 

fil! 

38 

— 

40 

80 

... 

.85 

. lb. 

1.75 


1.85 

. Ib. 

1.25 

— 

1.30 

. Ib. 

.18 

— 

.20 

. lb. 

2.00 

— 

2.40 

. Ih 

.12 

— 

14 

. lb. 

.104 


.11 

. Ib 

.1^4 

— 

.13 

. lb. 

.75 

— 

.85 

. Ih. 

14 


.19 

. Ib. 

40 

— 

.50 

. Ib. 

.18 

... 

.25 

. lb. 

3.25 

— 

4.25 

. Ib. 

.15 

— 

.20 

. Ib. 

.80 

— 

.85 

. lb. 

.25 

— 

.40 

. lb. 

.35 

... 

.38 

. lb. 

2.50 

— 

3.00 

. Ib. 

2.50 

— 

3.00 

. Ib. 

.08 

— 

.12 

. Ib. 

1.10 

— 

1.15 


Piira-nitrotolucnc. 

Para-plicnylpiiediattiinc. 

Para-toliiidino. 

Phthidic anhyrlridc. 

Phenol, r. S. P., dnims (dost.), (240 lb.). 

Pyridine. 

Rcnorcinol, tcclitiinal. 

Ilnaorpinol, pure. 

Salicylic aciil, tech., in bbls. (110 lb ). 

Salicylic Bcid, 1-. S. P. 

Solvent naphtha, watcr-ahite, in drunm, 100 ical - 
Solvent nnpliihu, crude, heavy, in drunm. 100 kiiI 

Sulphanilie acid, crude. 

Tolidiiie. 

Toluidine, mixed... 

Toluene, in tank care. 

Toluene, in dmniB. 

Xylidine.**, drunm, 100 gal. 

Xylene, pure, in drunm. 

Xylciip, pure, in tank care. 

Xylpiip, conimcrciiil. in druiiiB, 100 icnl. 

Xylene, eotninereial. in tank earn. 


Waxes 

I'l'iiTBliiiHetl oil original paeUugCH in large«|uaDtiticB. 

hccBU'ix, rcHiiCfl. dark lb. $0.3' 

HccBwax, reliiied, liglit. lb. .3^ 

UccMWux, white pure. lb. .6( 

(l^arnuuba, .\o. I (iiuiniriHl) . lb. .91 


.. lb. 

1.25 


1.40 

.. Ib. 

2.50 


2.65 

.. Ib. . 

2.00 


2.25 

.. Ib. 

. .60 

— 

.70 

.. Ib. 

.12 


.20 

:. IC‘* 

2.00 

— 

3 50 

4.25 


4 50 

.. Ib. 

6.25 


6.75 

.. lb. 

.45 

— 

.50 

.. lb. 

.45 


.50 

. lb. 

.85 


.95 

gal. 

.30 


.35 

gnI. 

.20 

— 

.26 

Vb. 

.32 

— 

.35 

lb. 

1.70 


2.50 

Ih. 

.45 

— 

.55 

Ra). 

.35 

— 



.384 

.SO 

— 

’.■ 46 ! 

.65 

gal. 

.474 


.301 

gal. 

.45 

-i— 

gal 

.324 

— 

‘.'351 

gal. 

.30 




Cariiiiiiba, No. 3, North ('oiiiitry. 

Japan. . 

Montaii. l■rllde. . 

Paraffine waxes, crude mateli wax (white) 105 

m.p. 

Paralhne woxob, eriide, aeale 124-126 ni.p... 

Purafline waxcB, refined, 118-120 in.p. 

Paraffine witxeN, refined, 125 m.p . 

Paraffiiin waxea, refined, 128-130 m.p. 


. . . Ib. 

$0.33 

$0.38 

.... Ih. 

.34 

.37 

.... Ib. 

.60 

.65 

.... Ib. 

.90 

.95 

.... Ib. 

.85 

.86 

... Ih. 

.35 

.36 

... Ih. 

.18 

.20 

... Ih. 

5-110 

.14 

.15 

.... lb. 

.09 

.09 

. Ib. 

.091 

.10 

.... lb. 

.11 

-m; 

lb. 

.122 - 


.... lb. 

.13 

!|5 

.... lb. 

.16 

17 

.... Ib. 

.174 

. 18 

.... Ib. 

.20 

.21 

.... Ib. 

.22 

.21 

... Ib. 

.24 

.25 


Stearie acid, double pretmed. lb. .22 .2^ 

Stearie aeui, triple preHoed. lb. .24 .25 

\(VrE—Parafline waxea very .seiime. 

Flotation Oils 

All firieea arc f.o h. New York, uiiIcnh otlierniMe stated, and are based on 
carload loin. The oils in SO-clul. bbls., gross weight, 500 lb. 

Pine oil.Btfiim dmt.,Hp. gr., 0.930-0.940.gal. $1 ' () 

Pine oil, pure, dest. dist.gal. I SO 

Pine tar oil, ref ,sp. gr. 1.025-1.035. gal. .48 

Pine tar.iil.erude.Rp.gr 1.025-1.OJStank caraf.o.b. .laeksonville.FlR.gal. . 35 

Pine tar oil,doiible ref., sp.gr. 0.965-0 990.gal . 85 

Pine tar, ref., thin, sp. gr , I 080-1.960.gal. . 'tli 

Turpentine, crude, sp. gr , 0.900-0.970 .gal 1.75 

Ifnrdwnnrl nil, f n.b. Mich., sp gr., 0.960-0.990.gal .35 

Piiii'wofHl creriBide, ref. .ol. .52 

Naval Stores 

The following prices are f.o.b.. New York, foi cm load lota. 


IMnc tar pitch, bhi 
'Par, kiln burned, bli 

Retort tar, bid. 

Rosia oil, firet run. 
Rosin oil, Rcenml run 
KoRin oil, tliinl run. 


281) Ib. 

$12.45 • 


280 Ib. 

12.45 - 


280 lb 

12.45 - 


280 Ih. 

12.45 - 


280 lb. 

i2.no - 


gal 

1 25 - 


gni 

1.22 - 


gal. 

I.IB - 


200 lb. 

.... 

8.50 

bid. 

14.50 

15.00 

500 Ib. 

15.00 

15.50 

gul 

72 


gal- 

.75 - 


gal. 

.92 



Solvents 

73-76 deg., Hteel bids (H5 lb ). gal. 

70-72 deg., ateel bids.-(85 lb.) . gal 

68-70 deg., steel bids. (85 lli). gal 

V. M. and P. naphtha, steel bbls (851b.). gal. 


Crude Rubber 


Para—Upriver fine. 

I 'priver coarse. 

Upriver rauehn ball. 

Plantation—First latex crepe... 
Ribbed Htnnkcal sheets 
Rrown ereiie, thin, clean. 
Amber crepe No. I. 


VWJETABLE 


$0.26 -$0.26! 
17 — .18 

.22 — .... 


The following prices arc f.o.b.. New York for carload lots. 


eSastor oil, A in bhls. 

China wood oil. in bbls. (f.o.b. Pac. coast). 


Coteonseed oil, winter yellow. 

Linaed oil, raw, ear lots (domestio). 

Linseed oil, raw, tank ears (domestic). 

Linseed oil. boiled, ear lots (domestio). 


lb. 

$0.I6| 

— 

$0.18 

lb. 

.15 

— 

.16 

lb. 

.17 


.174 

lb. 

.151 


.16 

Ib. 

. 17 } 


.174 

lb. 

.12 


.13 

Ib. 

.lOi 

— 

.11 

lb. 

.13 


.14 

lb. 




gal. 

i!07 



gab 

1.00 

— 


gal. 

1.09 

— 
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Olive oil. commereial. 

Palm, 14^..... 

Palm, bnghtred... 

Palm. Niwr....j ' 

Pranut oil, crude, tank can (f.o.b. mill). 

Peanut oil, refined, in bbla. 

Hapeeecd oil, refined in bbla. 

Rapeaced oil. blown, in bhis. 

Soya tean dl (MMohurian). in bbla. N. V.. ‘‘ 
Soya bean oil. tank can, f.o.b.. Pacific conet.... 


FISH 


rlt 


gal. 

3 00 

_ 

3.50 

Lb. 

.101 

— 

lOJ 

lb. 



,. 

lb. 

.091 


.10 

lb. 

.101 


.121 

lb. 

.17 

— 

.18 

gal. 

1 30 

— 

1 45 

gal. 

1 60 

— 

1 70 

lb. 

.14 


.141 

lb. 

.10 

— 

.11 

gal. 

$0 80 


$0 90 

cal. 

.83 

— 

.84 

gal. 

.86 

— 

.67 

gal. 

90 

— 

1.00 


Miscellaneous Materials 

All f. o. b. \rw York I'nlem (Hherwise Stated 

Karytca, ground, white, f.o.b. Kingn ( reek. S. C. 

Bury ton. ground, off color, f.o.b. Kings ('rc<>k 
liaryU-H, crude, ba.. Kiiig.H ( 'reck ... 

Itarytc'H, floated, f.o.b. St. Louis 

liaryfAw, crude, fiint grado. Miasouri.!.! 

Hliiiic fixe, dry. 

Hluiic fixe, pulp. 

Casein. 

('hulk, domestic, extra light. 

( hnIk, domestic, light. 

C 'halk, domestic, heavy. 

Chalk, Knglish, extra light. 

Chiilk, Kiigijsh, light. 

Chalk, l'4iKliBh, dciipe. ... . 

China clay. (Kaojiii) crude, f.o.b iniiicH, (Irtirgui 
C'liiriu clay (Kaolin) waslusl, f o.b (icorgia 
Chinn clay (Kaolin) powdered, f o h (icorKia 
China clay < Kaolin) crud(> f o.b. \irginin pninth 
China el.ay (Kaolin) ground, f.o.b. ^ irginin iiiunlh 
Cliiini clay (Kaolin), imported, liiinp 

('himi chiv (Kaolin), imported, powdered. 

Feldspar, crude, f.o.b. Nfurj'lanil and North 

Carolina pninta. 

Fclflnpiir, eriidi*. f.o.I*. Klaiiie . 

Feiihpar, ground, f.o.b. hlaine 

FeldHpar, ground, f.o. >. North Carnlina. 

Feldspar, ground, f.o.b. N Y. State 

Feldapar, grnunil.foh Haltiinorc. 

Fuller's earth, granular, f.o.h Flu., 

Fuller's earth, pnuderpfl, f.o.h Fla.. 

FiiI1<t'b enrih, iniDorted, pcuiliTed . . . 

Graphite, onicible, 90*^;, eai'bun, A»<hliitiil, ^lll 
Graphite, eriieihle. rnrlioo, ANhltiiid, Mu 
(irnphite. higher lulirinatirg griidcH 
Piiiiiiee hfoiie imported, lump 
ruiiiiee stone, doiiicstir, lump.. .. 

Pumice stone, ground... 

C)iinrts (aeid tower) fist to lie.n], f ob Itiiltiiufin* 

Qiiurts tneifi tower) 11 ( 0-2 in , f ob Itnitiniore 
Quarts (arid tower) rice, f.o.b rnlt'.mfkre 

Quarts, lump, f o.b North Ciiroliiia . 

Shellac, orange fine . 

Shellac, orange Huperliiie. 

SheIIne, .A.C garnet. 

Shellae.T N. 

Sniipatnne . . 

Talc, paper-making gnidi'S, f o h. Vermont . . 

Tale, roofing grades, f.o li.* ^'enllnllt 
Tale, rubber griides, fob \’e riioiit .. . 

Tslr, powderefl, Southern, f ob eiira. 

TrIc, iiiiiiorted. ... 

Tal-*, Ciilitornin Talcum Powdrr ernde 


net ton 

$24 00 

—$30.00 

nc't ton 

22.00 

— 26.00 

net ton 

10 00 

— 12.00 

net ton 

26 50 

— 26 00 

net ton 

10 no 

- 

lb. 

05' 

- Oc 

net ton 

60 no 

PO 00* 

III 

15 

18 

III 

05 

.06 

lb 

04'. 

05'. 

lb 

04 

05 

lb 

0^ 

07 

It. 

.05 

He 

II. 

041 

PS 

iif‘( tfin 

on 

12 (.0 

lift ton 

12 00 

13 0(1 

net ton 

18 00 

22 00 

net ton 

H 00 

12 00 

net toll 

15 00 

40 00 

net tun 

25 00 

35 0(1 

net lull 

30 00 

-- 60 nil 

grusi- toil 

7 50 

8 00 

iii'i tun 

7 50 

10 00 

net tun 

21 no 

21 00 

net Ion 

17 no 

21 00 

net tun 

17 on 

21 on 

net tun 

30 on 

15 r.o 

net tun 

25 80 

— 

lift lull 

18 00 


nel Ifiii 

35 lU 

40 OP 

II, 


0'» 

li. 

07 

09 

Ill 

II 

40 

II. 

04 

50 

Ill 

06 


lb 

04 

07 

net ton 


in no 

lift ton 


14 on 

net tun 


17 00 

nel ton 

5 00 

7 50 

III. 

1 15 

1 30 

lb 

1 10 

1 20 

lb 

90 

95 

lb. 

85 

95 

tun 

15.00 

- 25 on 

ton 

12.00 

< 22 00 

ton 

9 50 

15 00 

Ion 

12 00 

18 00 

ton 

12 on 

15 00 

ton 

60 00 

70 on 

tun 

20 00 

35 no 


Refractories 


Bauxite briek, 56% Al., f.o.b. rittHhiirgh 
Chrome brick, f.o.l). Kaateni shipping poiutM 
Chrome oeinent. 40>45% Crstb 

Chroinu cement, 40'45*''o ('ryt sucks, in oiir IoIh, f o h 
Kiwtcrn Mhipping points 

Fin* clay brick, Ist quality, 9-in shii|M‘H, fob I'eim- 
^sylvania, Ohio and Kentucky work.s 
Fire c:lay briek, 2nd quality, 9-in. .siiu|N>H, fob Penii- 
sylvaiiia, Ohio and Kentiieky works 
Mugiicsitc liriek, 9-in. straight 
Magnesite briek. 9-iii. arches, wedgen anti keys 
M^nesite brick, soaps and splitH 
Silica briek, 9-in. sixes, f o ?\ (^tiengu illstrii*t 
Silie:. briek, 9-in. sixes, f ob ItiriiiinghMiii district 
Silioa briek, 9-in. sixes, f.o.b .M( riiioii. I*:i 


1.000 

160 

tii-l ton 

100 no 

net ton 

55-60 

iii-t tun 

60-65 

1,000 

53-60 

1,000 

45-50 

net tun 

110 

net tun 

121 

net tun 

114 

1,000 

65 70 

1,000 

56 61 

1.000 

55 60 


Ferro-Alloys 

All f.o.h. Works 


Ferro-oarbon-titanium, IS-18%, f.o.b. Niagaru 

Falla. N.Y. net ton $200.00 —f2S0 QUO 

Ferro-chromc, per lb. of Cr. contained, 6-8% 

carbon, earlivta. lb. .18 — 19 

Fcrro-chroine, per lb. of Cr. contained, 4-6% 

carbon, earlots. . lb. .20— .21 

Ferro-inangnnesp, 76-80% Mn, domestic. Kiusstun 170.00 — 175.00 

Feira-mnngiineiie, 76*80^0 Mn, KnglUli . grohs ton 170 00 - - 175 00 

Spiegcleisen, 18-22% Mn. Ki'osiitnn 82.50 — 85 00 

Fcrro-molybdcnuin, 50-60% Mo, per lb. of kfo.. lb. 2.00 —• 2.50 

Ferrw«licoDt 10-15%.gross tun 60.00 — 65.00 

Perro^ilicon, 50%.gross ion 80.00 • 90 OU 

Ferro-ailieon, 75%..gross tun 150.00 160 00 

Ferro-tungaten, 70-80%. per 1b. of contained W... lb. 80 -- '0 

Ferro-uranium, 35-50% of U, per lb. of V content lb. 7 00 - - . 

FeiTO-vanadiuni.30-4(i%pcrln of contained V.... lb. c 50 8.50 


Ores and Semi-finished Products 


All f.o.b. Mines, Pnlcna Otherwiae Stated 
Al. content, less than FeyOi. up 


Bauxite, 51 _ 

to 201%cuioa, not morq than 114% moisture 
Chronic ore, Calif. ronecMitrates. 5v'«. min.. 
Crit>i. 

Chrome ore, 50%, max, CraO. f.o.b. .\ilantir 

Seaboard . 

*Coke, foundry, f.o.b. ovens. 

♦Coke, fiirnaeo, f.o.b. ovens. 

♦Coke, petroleum, n'finerv. Atlantic Seabonni. 
Fluor ip'ir, lump, f o b.Tnnuco. New Mexico 
Fluor spar, standiinl, ilomestie w'lisbnd gravel 
Kcutiinkv and Tlliriois mines . .. 

(Imniiite, 52 o Ti* Vti per lb. ore . 

Manganese Ore. 50%, Mn. v i f. .Atlantic senport 

M-iiiicaneno ore, ehemieul (MnO.). 

Molybilenite, 85% AloS., per lb. of MoS„ N Y 

Msnaiitn, per unit of 'lliOt. 

Pyrites, Sp'iiiiMh, fini*s ,e i.f., Atlantic seaport 
Py'ite.'4, Spanish, furnace 'lixe, c.i.f., Atlaiitii 
neapi>rt ... 

PyritcH, .^paiii.sli, run of mines. ei..f, Atlantic 

M'^-apurt . 

Pyriti»s, doiiif'Htie, fines .... 

Rutile, 9S''kTi()| per lb. ore. 

Tungati'ii, Hehi'eiite, bOP/o W O, and over, per unit 

of WO. 

Tungsten, Wnlfminitr. WOg iiinl over, per 

iinit.if WO,. \. Y ('. 

I'mniiiiii Ore (('nrnotife) per l!i rf 1'a On 
Pr.'iniiim oxide, 96'';, per lb. eonliiined r.i On 
VaiuKliiiiii pi'iitoxidc. 99c;. ... 

Vnnailiiini (>n‘, per lb of Vy (>.x coninined 
/iri‘iIII, unaiiofl, iron freo. 

•Nominal 


gross ton $10 00 $1100 


unit 

. .70 

.75 

unit 

75 - 

.85 

net ton 

. — 

18 00 

net ton 

16.50 - 

17 00 

net ton 

24.00 


net ton 

17.50 - 


net ton 

80 00 

iro oo 

lb. 

.011- 

85 02 

unit 

60 - 

70 

gross ton 

70 ec 

aO 00 

111. 

65 - 

70 

unit 

42 no 


unit 

12 — 


unit 

.161- 


Hint 

12 — 

14 

unit 

.12 — 

.14 

lb. 

.15 - 


unit 

6.00 


unit 

4 .0 

5.00 

III 

2 75 

3 00 

lb 

2.75 

1 on 

lb. 

12.00 — 

14 00 

lb. 

1.25 — 

1.50 

1h 

.05 - 



Non-Ferrous Metals 

New York Markets 


('opper, elertrolytie. 

Ahiminuin. 98 to 99 tier cent . 

Aiitiinony, wholesale lots, ('iiinese iiinl .lapaneHe .. 

Nieke*, ordinary (1 iigol ) . 

Nickel, elertrolytie .. 

'I'in, 5-ton lots . . 

Leud. New York, spot . ... . 

I<eatl, K. St. Louis, spot . 

Xiiie, spot, New York. . 

/me, npot, K. St. Louis . 


Cento per r.b. 
16.50 
33 00 
6.50087 0(1 
43 00 
45.00 
39 SO 
8.00 
8.00 
8 50 

7.50@7.70 


HTHKH MKTALS 


Silver (Commeirinl). 

Cadiiiiuin . 

Bininuth (500 ll». lots) .. . 

Cobalt . . 

Magni^sium (f.ob. Niagara Fallsl 

Platiniiiii. 

fridiurn . 

Palladium . 

MiTciiry . 


. OB. $0.911 

...lb. I 40rrdl.50 
. lb. 2 55 

.. lb 6 00 

. .ll> I 75 

...ox. 9).00(nl05 00 
. ra 400.00(n450 00 
. OB 95.0008100.00 
75 lb. 70 00 


FlNISlir.l) MKTAI, PKDDrCTS 


( upper siieets, hot rollofl. 

(*opp<*r hottoiiis . 

Copper rofls.. . 

High brass wire and sheets. 

High brass rods . 

liow brass wire anti sheets . 

I.iow hrasH rtNla . 

HmzfNl liroRB tiihirig. 

Brazed brimxe tubing 

ScaiiilesH eopiier tubing . 

KeainleHH iiigh lirnss tubing. 


WarehoiiBO l*ricn 

Ceuta per Lb. 


11.50 

36.00 

30.0001 35 00 
29 25 
25.00 

31.25 
27 00 

38.25 
43 00 

31 0001 32 00 
30 0001 31 00 


()l.l> MF'rALS riif fiiliowiiig nil- 
puuiid 


( '>ip|N*r, heavy nntl crucible. 
Copper, heavv uiid w'ire. .. 

('tipper, light and bottoms.. 

I.eai|, heavy. 

I,ead. leu . 

Ml ash, licavy. 

Itra-M', light . 

.Nfi. I yellow bras.** tiirniiigs 
Zinc 


I hi- lii-iili-rs' piiii'liitsing priees in cents p' 


—— New'York , 

One 


('urn'll! 

Year .Ago Clevi*Iand ('hieug.i 

13 50 

17 00 

12 00 

13 50 

11 on 

16 00 

II 75 

I2a50 

11 00 

14 00 

10 00 

II 00 

5 50 

4 75 

5 50 

6 00 

4 50 

3 75 

1 75 

5 00 

7 00 

10 50 

8 00 

12 50 

5 50 

7 50 

5 00 

6 50 

7 00 

10 00 

6 00 

6 75 

4 50 

5 00 

3 75 

5 00 


Structural Material 


The following base prices piT 100lb are for htniotural shapes 3 in by i in arnl 
larger, anri plntr.H • m untl heavier, from jobbers' wundiouses in the citiGS named' 



- N'ew 3'ork—-* 

Cleveland—» 

Chicjlglr- 



Olio 

One 

(3no 


On 

< 

'urnnit 

Mouth 

Year 

Current Year 

Current 

\ eiir 



Ago 

Ago 

•Ago 


Ago 

.Structural shnpi's 

$4.10 

$4 47 

$3 47 

$1 44 $3 37 

$4 08 

$i 47 

Soft steel bars 

4 75 

4 62 

3 37 

3 84 3.27 

3 98 

3 17 

Soft steel bur shupi's 

4 75 

4.62 

3 37 

3 84 3 27 

3 98 

3 17 

Soft steel bands 

6 43 

6 32 

4 07 

6 25 



Pint s. 1 to 1 in thick 

4 50 

4 67 

3 67 

3 64 3 57 

4.28 

3 67 
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of the Chk-aifO St Northwestern R.R., Is 
bullilinir a 45xl09-ft. building. Bstlmated 
cost. $60,000. WMte. White. White ft Co.. 
411-4IS Pub. Scrvd. Bldi;., arohls. 

MILWALTKBE--H. A. Popport. 505 
Cedar St., Is In the market for brass foun¬ 
dry equipment. Including blowers. 

MILWAITKKK — The Shopo^ Rrlek Co.. 
831 M. ft M. Bldg., has awarded the con- 
tracl for the construction of a 1-story, 
OOxllTi-ft. brick plant on State St., to the 
Amor. Contg. Co.. 198 Milwaukee St. Esti¬ 
mated co.«il, $25,000. 


Construction and 
Operation 

Alabama 

mUMlNUHAM—Tl)i> C’linnora Sticl Co.. 
J4i'Own .Marx Bldg., will build a 1-Mt(iry, 
77x400-ft. .Mlccl building for :i .'»trfl mill, 
t>n .51.st J*l. ami Powidl Avc. Rstimated 
cost, $50,000. W«>rk will hr dtme by iluy 
labor. 

Colorado 

KAKAVK'rrK- TlH' c.riintl Viilli-y Siipar 
Corp. pliiriH to build a GOO-ton mill. Equip¬ 
ment will be In.stullcd in .same. Estimated 
cost. $100,000. 

STKKLINtl—The Creat Wo.stcrn Sugar 
Sugar Bldg., Di'UVfr, will build :i sugar 
fnctiiry to hnvr a l,20U>t(in capacity ric:ir 
h»T«*. EHtiinatcd comI, $3,000,000. Wt>rk 
will be done by ilny labor. 

Connecticut 

.NKW IIAVKN — The Coniiorllc-ut Ailii- 
mant Plaster Po., River St., baa awarded 
the eontrnet for the const met Ion of a 
2-Mtory, 120xl60-rt. pla.ster factory ti» the 
Sperry Rng. l\i., 82 <M»ureh St. Rstirnated 
e«»Ht. $150,000. Noted Get. 13. 

Florida 

l.KKSni'KC- <1niHa Klbrc- Piilii & 
Paper Pori). I.s building 3 paper pulp niills. 
Estimated (‘ost. $75,000. T. f.,ogaM, 1228 
Prltteiiden, N. W., Wasbingtoii, IJ. P., eiigr. 

Illinois 

HAST .MOIJNK --Tho .Molliii- IVvsmciI 
Stei‘1 <Vi. plans to build a 50x150-ft. eniimel- 
ing room and Iristiill an u\eri at Its plant 
lien*. 

Indiana 

AN PERSON- -The r,ynch flla.s.s tVi. has 
awai'ili'd the eontrai-t for tin* eon.struelloii 
of a l-story, riOx-120-ft. addition to lt.H 
faetor.v to the H. K. Eergu-son i^i., 6."i21 
Euclid Ave,, Cleveland, O. Estimati'd cost, 
$60,000. 

Iowa 

GILMORE PITY -The elty ha.s awarded 
the eonlrael for tin* const ruction of a 
.sewvige disposal plant to Pbelp.s ft Sons, 
Knoxville. E.stimated eo.Mt, $27,300. 

Kansas 

GALEN.X -The Eagle PUIu-r Li-ad Po.. 
Smelter Hill, .loplin. Mo., is having plans 
prepared for the const met Ion of a 1-story 
smelter building on Milter St. here. Esti¬ 
mated cost. $75,000. .1. E. Webb, mgr. 

Maine 

FAIREIELD —The Keyes Fibre Po., 
Watervllle, has :iwarded the <*ontraet for 
the eonstruction of a 1- anil 2-stor,v pulp 
mill to the Aberthaw Pon.str. Po.. 27 School 
St.. Boston. Ma.sM. Estimated cost, $125,000. 

Maryland 

BAI.TIMOKBJ-A. W.iMkIllel & Siin <’o.. 
12tii and Lomh.'inl Sts., plans to build :i 
l-story foundry. etc. Estimated cost, 
$ 6 , 000 . 

Massachusetts 

WESTFIELH -The Vitrified Wiieel Po.. 
Emi*ry SI., ha.s aw.'irdeil the eontr.'iet for 
the eonstmetlon of a 2-story, i5xl00-ft. 
fidditlon to its plant to P. J, Mahoney, 16 
Grange St. Estimated cost. $10,000. Noted 
Get. 20. 

Minnesota 

AITKIN—The Bd. Ediie. is having plans 
pronareii for the eonstmetlon of a 3-story 
high .school. A chemiral laboratory will 
be installed In same Estimated cost, $400.- 
000. A Pasiy, elk. K. T. Snyder, 738 
Plymouth Bldg., .Mlnneatadis, and II. Swan¬ 
son, Crosby, engra. 

MINNEAPGLIS—Tlio Bd. Edue. will re¬ 
ceive bids about Nov. 25 for the construe- 
tlon of a 4-8tory. 220x300-ft. senior high 
school on 20tb Ave., N. E. and Quincy St. 
A elieinleal and physical laboratory will be 


installed in same. Estimated cost, $700,000. 

E. Enger, 305 Pity Hall, arclit. Noted 
.July 20. • 

.MINNEAPOLLS—The State Bd. of Pon- 
Irol, (\‘ipltol, St. Paul, has awarded the 
gen<‘i‘al eonlrael for the construction of a 
3-story addition to the eberiiistry building 
on the State Pniverslty Pampus here to 
.1. and W. A. Elliott. 906 I.iiinber Exeh. 
E.stimaleii cost, $239,416. Noted .July 28. 

NORTH FI ELI> f^irleton Pollege plan.s 
to build 11 college buildings to cost $3,150.- 
000. Pl.'ins include the construction of a 
chemistry building to cost $300,000. I>. J. 

(*owllng. pres. 

ST. 1*AITIj—T he city has roj’clved bids 
for 30,000 lb. Ibiuld chlorine for treating 
city water In 100-lb. »*yllnders. from Niiyes 
ft Itrns. ft Butler, 61 h and Sibley Sts., 
$0.09 per lb.. Electro Bleaching (Ins Po., 
IK East 41st St.. New York Pity, $0.0925 
p«‘r 111., Hooker Electro Phemical Po.. 25 
Vine St.. New York ('"Ity, $0.1089. Noted 
Get. 5. 

New Jersey 

FLORENC'E -The Florence Foundry t^o. 
will soon a will'd thi* contract for the con¬ 
struction of M 2-story, 50xl00-ft. factory. 
E.stlmiited co.st, $50,000, J. W. Ijcvln, lib¬ 
erty Bldg., PhlUidolphia, Pa., archt. 

North Carolina 

PANTON—The Phamplon Fibre Co. will 
build a 60x350-ft. pulp and paper mill. 
Work will be done by liay labor. 

North Dakota 

HANKINSON- The city hnt< uwardml the 
e»intraet for I be eonstruction of a sewer 
system to .John 0*(*onnor P<i., Fargo. A 
septic tank and sludge bed will bo Installed 
In .same. E.stiimited cost, $82,000, 

Ohio 

»’HA(5IIIN P’AI.US—Tho Ailntna flHif fo. 
has awarded the contract for ilie eonstme- 
thin of a 1-stor.v paper mill addition to the 
M.\ers-Kuhn ('onstr. (^o.. Metropolitan 
Bldg., Pleveland, O. Estimated cost, $50,000. 
Noted Sept. 15 

PLEVELAND The Atlas Fdry. Po., 
Shaw Ave., Is having plans pr«*|iared for the 
construction of a l-story, 50xl00-fl. addi¬ 
tion to Its foiitiilry on West 69th St. Esti¬ 
mated eo.st, $40,000. J. E. Moore, 1900 
Euclid Avt*., areht. and engr. 

Pennsylvania 

KKIlNWOOn —Thf Kastorn Kilry. & Ma- 
chine <’o.. Ambler, 1ms awarded the eon- 
trart for the eonstmellun of a 1-story, 
H5x115-ft, manufaetiirlng bulkling here to 
(*. R. Davis ft Son. 15th and Ellsworth Sts., 
]*hll.*idelphlH. E.s(lmuted cost. $20,000. 

PHILADELPHIA—The Sleight Metallic 
Ink Po.. 5907 Market St., has awarded the 
contract for altering the present 2-stor.v 
building at 53R North 3d St., to tho F. 
Mark Ponstr. ('o., 2820 North 21st St. Ks-' 
lima ted eo.st, $10,000. 

STATE POLLEGE — The IVnnsylvnnla 
State (\dlege has awar«led the contract for 
the ciinstmetlon of a 2-atory, 60xl60-ft. 
sti'cl laboratory to the Austin Po., Bulletin 
Bldg., Pbilailelphia. Estimated cost, 
$75,000. 

South Carolina 

PNION—The (Mty Gas Co. plans to build 
a gas plant. Estimated 'COst, $150,000. 
T. McNally, pres. 

Tennessee 

I'HATTANOOGA—Tho Mutual Knatnel 
Wks. Co. has awarded the contract for the 
eonstruction of a foundry and plant to D. P. 
Robinson. 125 East 46tb St., New York 
('Ity. Estimated cost, $800,000. 

Wisconsin 

DlfiPRRIi:— St. Norbrrte Colleice. Uoyle 
Hall, is having plans prepared for the con- 
.struetton of a 3-story. 80x260-ft. science 
hall. A chemical laboratory will b»' In¬ 
stalled In same. Estimated cost, $400,000. 
W. E. Reynolds. 113 South Roosevelt St.. 
Green Bay, archt. 

KENOSHA —The Wisconsin Oxygen 

Hydrogen Co.. Marlon Ave. along the tracks 


TOMAHAWK—^The Tomahawk Pulp ft 
l*aper Co. is having plans prepared for the 
construction of several buildings to Include 
a 50x231-ft. machine room, etc. V. E. 
l^abbe. secy. 

Wyoming 

(V\S1*KR—The city plans an election on' 
Nov. 2 to vote on $250,000 bonds to con¬ 
struct sewers. Flushtanks will be Installed 
in same. F. S. Knlttle, City Engr. 

Ontario 

ALMONTE—The city engaged A. F. 
Macallum. engr., City Hail. Ottaw'a, to 
prepare plana and submit estimates for a 
w.'iterwork.s system to InrUide Alters, reser¬ 
voir, distribution system, etc. Estimated 
cost. $263,699. 

(^OOKSVILLE—Tho Shale Brick Co. of 
Canada, Crown Office Bldg., Toronto, plans 
to make repairs to present briek plant. 
Estimated cost. $30,000. 


Coming Meetings 
and Events 

AMKRU*AN Association forthk Advanck- 
xiBNT OF .S(;iRN(7K Will liold Its 1920 meeting 
Dec. 27. 1920, to Jan. 1, 1921, at Chicago. 
HI. 

Amrrican Association of ENoiNUifiRB 
will bold a meeting on employment and 
iMliicatlon In the Congress Hotel, (Thicago. 
on Nov. 12. 

American Ckramic Socibty will hold Its 
annual meeting the week of Feb. 21, 1921. 
at Columbus, Ohio, with headquarters at 
the Di'schler H«>tel. 

American Enoinkkrinu Copncii. of the 
Federate<l Amerienn Engineering Societies 
will hold a meeting Nov. 18 and 19, 1920, 
In Washington. D. C. Headquarters will 
be at the New Willard Hotel. 

Amkrican Tnstitittb op Chemtcal Enoi- 
NKBKH will hidd its winter meeting at New 
Orleans, Dee. 6 to 9. Headquarters will 
be nt the Ilotel St. Charles. 

American Mining Conorkhs will hold its 
next convention in Denver Nov. 15 to 19. 

American Physical Society will hold a 
meeting Nov. 27 at the Case School of Ap¬ 
plied Selenee, (''loveland, and the annual 
meeting, beginning Dee. 28, at Chicago, the 
latter being the oeeaslon of the special 
quadrennial meeting of the American Asso¬ 
ciation for the Advancement of Science and 
the Affiliated Societies. 

American Society op Mpx^uanical Enoi- 
NERR8* 1920 annual meeting will be held in 
the Engineering Societies’ Building from 
Dec. 7 to 10 inclusive. 

PlITLAnELPHIA SECTION, AMERICAN Cll|BM- 
icAT. Society, will hold its regular meeting 
Nov. 18 at the Engineers’ Club, Philadel¬ 
phia. Ellwood Hendrick will speak on 
“Relativity and Life.’* 

Society op Inpitstrial Enoineers will 
hold its fall national convention at Car¬ 
negie Music Hall, rittsburgh. Pa.', Nov. 10, 
11 and 12. 

The following ehemleal societies will 
meet at Rurnford Hall, Chemists* Club, Now 
“York City, as follows: Nov. 5, Society of 
Cliemleal Industry; Nov. 19, American 
('•hemical Society; Dec. 10, American Chem¬ 
ical Society, Joint mooting with Society of 
Chemical Industry, American Electrochem¬ 
ical Society and Soei^t^ de Chlmle Indus- 
trielle; Jan. 7. American Chemical Society; 
Jan. 14. Society of Chemical Industry. Per¬ 
kin Medal award; Feb. 11, American Blec- 
Irochemical Society, Joint meeting with So¬ 
ciety of Chemical Industry, American 
Chemical Society and Soei^t^ de Chlmle In- 
duslrlelle; March 11, American Chemical 
Society. Nichols Medal award; March 25. 
Society of Chemical Industry; April 22. 
Society of Chemical Industry. Joint meeting 
with American Electrochemical Society, So- 
c!4t4 de Chlmle Industrlelle and AmoricR-n 
Chemical Society; May 6. American Chem¬ 
ical Society: May IS, Soci6t6 de Chlmle Tn- 
dustrlelle, Joint meeting with American 
Chemical Society, Socle^ of Chemical In¬ 
dustry. and Amerli^an Electrochemical So¬ 
ciety; May 20, Society of Chemical Indus¬ 
try; June 10, American Chemical Society. 
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Sumbi'r IS 


Considerations on 
Dye Licensing 

A ccording to our British contemporary The 
. Chemical Age, the question of reiriilating dve 
imports in that country has had the benelit of wide 
discussion, and it resolves itself into four possible meth¬ 
ods from which to choose. These are: First, free 
imports—which means no restriction, and this is gen¬ 
erally regarded as inadmissible despite free trade 
traditions. National safety requires that there be a 
well-developed organic chemical industry at home. 
Secondly, protectioa by tariff is not feasible owing to 
the low value of marks, and because the German dye 
producers are past masters in getting around tariff 
restrictions. Thirdly, subsidy, which has been tried 
but has been discontinued. This always brings trouble 
in a democratic government. The fourth is the pro¬ 
hibition of dye imports except under license. This 
method will probably be adopted. 

Now the calico printers have a very strong organi¬ 
zation in England, and they speak with authority for 
their whole trade. They also appear to he in accord— 
which is more than we can say of American manufac¬ 
turers. They would of course prefer free trade, so far 
as their own business is concerned, but they have 
declared themselves ready to accept the license system 
provided foul- stipulations which they make are agreed 
to. These are: 

That the licensing committee shall consist of prac¬ 
tical men with technical knowledge. 

The color-consuming trade shall be consulted as to 
the licensing machinery employed. 

The onus of proof as to the suitability of the British 
color to meet the needs of the trade must lie on the 
color maker and not on the color consumer. 

The licensing system must be limited to a definite 
period. 

What our British cousins mean by “a practical man 
with technical knowledge” would seem to be expressed 
in the words themselves, but over here the expression 
would need definition of the subject of technical train¬ 
ing. Years of adherence to the rule of thumb in-many 
industries have almost demanded of the practical man 
that he shall not even be familiar with the theory of 
his profession. We should be very much concerned 
if a commission to pass on the need of imports of dyes 
were made up of practical dyers of the type that has 
flourished for over a generation in a large number of 
dye houses and textile mills. They don't know enough 
of chemistry, both theoretical and applied, or of the 
materials to be considered, and besides this they have 
itching palms. The idea is sound to require men of 
technical training and experience, but it is equally 
important that they be men of character and under¬ 


standing who are appointed to the posts. Tho records 
of more than a few practical dyers would disqualify 
them. 

The second requirement that the color-consuming 
trade be consulted as to the licensing machinery 
employed may also work well in England, but here again 
we see trouble in America. The vindictive action during 
the last ('ongress of Senator MosKS of New Hampshire, 
for instance, who is likely to be returned to the Senate 
this year, in killing the dye bill with the jaw- 
bone.s of Senators Thomas and KENYON, is signif¬ 
icant. The influence of local corporations on some of 
our representatives in the House and in the Senate is 
unfortunate, but we mlust count on it. The present 
Mayor of Philadelphia, J. Hampden Moore, is another 
example who, while in Congress, was blinded to the 
country’s welfare by the interests of one or two local 
mills. What such men think is not important, but the 
influence of German ag'ents in the mill in their respec¬ 
tive districts and the re.solution of their directors to 
kill any American industry" that stands in the way of 
cheapest dyes for their use arc .serious hazards. The 
act of Claude Kitchin while chairman of the Ways 
and Means Committee in Congress in discriminating 
against indigo and most vat dyes is another example. 
What Mr. Kitchin thought was not important, but 
what the owners of some North (Carolina mills thought 
was reflected in his deeds. 

That the system of license be limited in the period 
of its duration is also fair. No indu.stry is entitled 
to such permanent preference. The trouble is, however, 
that the duration of research cannot be predicted. We 
are still short of anthrc.cene in the United States, 
and of vat dves made from it, and while it would be 
unfair to give this situation an indefinite warrant for 
continuance, it would be doubly unfortunate to cut off 
protection too soon. The only hope seems to be in. the 
synthesis of anthraquinone from some other intermedi¬ 
ate than anthracene, because after the anthracene is 
extracted from tar the pitch seems unavailable for roof¬ 
ing or road making. The briquetting indu.stry in whjch 
such pitch is available is not developed here. 

The u.sers of dyes are entitled to a voice in the matiei. 
They are the interested parlie-s, and they have the right, 
from the services they render, to very earnest consiu- 
cralicn. But some users of dyes are in sore neeu uj 
see a greater light. There is no reason at all vyhy 
large mill in New Hampshire .should destroy the chance 
of the counti-y to enjoy military protection, as one did 
in the last session of Congress. We are in full accord 
with the idea that the onus of proof of the need - sir 
the lack of need—of a dye should rest on the color 
makers, but there must Vie provided a tribunal at once 
competent and impartial to render judgment. It would 
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be no less than a farce if the commission were to con¬ 
sist of agents of recalcitrant mills who are resolved to 
buy German dyes no matter what else happens, whether 
these men be in the Senate or in the House or otherwise 
appointed. * 

The textile industry in this country is a great insti¬ 
tution. The point wc want to make is that among them 
there are some who are too much interested in their 
own profits to consider national welfare. They should 
be set apart in a class by themselves, and participate 
only in separate hearings. 

Extent and Duration 
Of ^Readjustment’* 

GREAT guessing contest is on—how far the “read¬ 
justment’' in markets and in industries generally 
will extend, and how much time the operation will 
require. Predictions are numerous but usually lack 
definiteness. Then there are differences in viewpoint, 
or in the precise thing about which the prediction is 
made. Thus, in the iron and steel industry there are 
predictions that price declines will bn over and buying 
will begin to revive by next April, while there are 
bankers who predict that the readjustment will require 
two or three year.s. The predictions do not refer to 
the same thing. The prediction in the steel trade is 
simply as to the next “buying movement” in steel 
products, while the banker is thinking of when it will 
be safe and profitable to make investments of the most 
permanent character, those that must depend on the 
long future for a return of the capital, with suitable 
earnings meanwhile. One case involves commodities 
that are to be bought and liquidated or consumed, the 
other involves property that must continue indefinitely 
to be worth its purchase price. 

The comparison suggests that there are two distinct 
things. One, pertaining to commodity markets, is merely 
a market movement. The other, pertaining to the 
whole complicated relationship between property values, 
values of securities, interest rates and the value of the 
dollar generally, is in its essence a readjustment from 
war-time conditions and the strained conditions that 
curiously sprang into being upon the war’s ending. 
By a free interpretation of the word “readjustment” 
it could be used to connote what occurs in a commodity 
market when that market rises or falls, but before 
the war the word was not commonly used in connection 
with market movements, and the meaning commonly 
attached to the word since the signing of the Armistice, 
translated into the vernacular, is in substance “getting 
over the war.” • 

Jf we can “get over the war” in three years’ more 
time, making five years in all, we shall do well enough. 
Meanwhile commodity markets will have their declines 
and advances at recurrent intervals according to the 
circumstances involved in the particular commodity, 
for some commodities have different wave lengths of 
fluctuation from others. 

There is no reason at this time for anyone to fear 
readjustment, or to look upon the development as some¬ 
thing that should not be welcomed. We must get 
over the war some time, and if the operation is delayed 
troubles will be piled up. That is what occurred after 
our Civil War. Either because our currency was 
fictitious, not being based on gold or any other definite 
thing, or because we were young, thoughtless and 
extravagant, we had a period of eight years of infla¬ 


tion and reckless expansion that ended in a grand 
collapse, requiring five years of severe industrial 
depression to correct. That depression was the “read¬ 
justment” after the Civil War. We need have no fears 
regarding a readjustment after the World War that 
comes at this time, for we have builded too little rather 
than too much. We want industry and finance to get on 
a basis such as will make building wise, profitable and 
safe. The only danger is of the readjustment not being 
complete. 

Already some far-sighted men have become hopeful 
that we are about to enter a new age in the history of 
American industry, an age that will be characterized 
by the absence of the industrial depressions that have 
marked our past and have been largely peculiar to the 
United States. The idea is that business will be con¬ 
ducted so conservatively that severe depressions will 
not be invited. These recurrent spells are natural to 
a young and growing country, so large a proportion 
of the “jobs” being in construction work that if 
building receives a chill the men thrown out of employ¬ 
ment in the building trades cannot make work for 
themselves elsewhere. 

Speculations on 

Sub-Atomic Energy 

E HAVE no less an authority than Professor A. 
S. Eddington for the opinion that the source of 
a star’s heat cannot be explained by the energy of gravi¬ 
tational attraction, but that it is rather to be accounted 
for by sub-atomic energy set free within the star. It is 
recorded in his address before the British Association 
for the Advancement of Science and published in the 
October number of The. Scientific Monthly. Now the 
development of energy and the use of power from 
changes in state of sub-atomic particles is the substance 
of our hope for the continuance and development of 
civilization after the coal is gone, and it is also a proper 
basis for our fears for the future if the progress of 
research is too rapid. 

Professor Soddy says, in effect, in “Science and Life” 
that if we could force the disintegration of radioactive 
substances so as to control the velocity of disintegration, 
we should obtain as much energy from one pound of 
such nihterial as would be developed by burning 150 
tons of coal, or that the same pound of material could 
he made to do the work of 150 tons of dynamite. We 
doubt if the world is quite ready for such efficiency 
as yet. Indeed, we offer this as an argument why we 
need development in the art of living and in human 
understanding and in character along with the study 
of science. 

The same authority (Soddy) informs us that “Small 
as is the proportion of uranium and thorium in the 
rocks of the earth, the energy they evoke is estimated 
to be far more than the earth loses to outer space if 
the surface composition of the rocks is maintained uni¬ 
formly throughout the core. Unless this is not the case, 
or unless the energy they evoke is being utilized in 
unknown ways, the conclusion follows that the interior 
of the globe must be getting hotter instead of colder. 
The uncomfortable prediction of the ultimate destruc¬ 
tion of the world by fire is now at least as possible as 
the former fate pictured by science that the world must 
be steadily cooling and that it was only a matter of 
time before it became lifdess and dead.” 

The sub-atomic changes whldi Professor Eddington 
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has in mind are not wholly atomic disintegrations. Nor¬ 
mally we should say that energy is required for the 
synthesis of atoms, and is given of[ on their disinte¬ 
gration. But Professor Eddington follows F. W. Aston 
in his conclusion that all elements are constituted out 
of hydrogen bound together with electrons. By this 
hypothesis he says that *‘the nucleus of the helium 
atom is built up of four hydrogen atoms and two elec¬ 
trons,” although the mass of the heliupi atom is less 
than the sum of the masses of the four hydrogen atoms 
which enter into it. But since mass cannot be annihi¬ 
lated, the deficit can represent only the mas.s of electrical 
energy set free in the transmutation. '‘We can there¬ 
fore,” he continues, “calculate the quantity of energy 
liberated when helium is made out of hydrogen. If 5 
per cent of a star’s mass consists originally of hydrogen 
atoms which are being gradually combined to form the 
more complex elements, the total heat liberated will 
more than suffice for our demands and we need look no 
further for the source of a star’s energy.” 

This is contrary to our cheerful generalization in re¬ 
gard to the requirement of energy for atomic synthesis 
and its liberation when atoms disintegrate. Professor 
Eddington admits that the synthesis of radioactive ele¬ 
ments must be endothermic, although he claims that of 
helium to be exothermic. The rule would seem to w.jrk 
both ways or rather to be no rule at all in regard to 
the elements. But whether Aston is right that all 
atoms are made up of hydrogen plus electrons, or 
Harkins is right and they are composed of hydrogen 
and helium, or IjANGMUIR is right and the electrons 
dance a quadrille in pairs and octets, or Bohr is right 
and they waltz forever, wo have a present question in 
the integration or compounding of atoms just as wc 
have in their disintegration. All authorities agree that 
in the presence of positive charges there exists a great, 
unknown code of behavior among electrons. They or¬ 
ganize and arrange themselves under rules that are 
not yet clear, but in which the Quantum Theory may 
be involved. And electrons are not to be despised. 
They are very small, but only by comparison wdth atoms. 
In the picture of an atom, magnified to the diameter 
of a mile, which Dr. Irving Langmuir described when 
he received the Nichols medal at the Chemists Club, the 
electrons had a diameter of five feet, whereas the nu¬ 
cleus was no bigger than a walnut. 

That imaginary electron, five feet in diameter, is en¬ 
dowed with energy. Compared with the nucleus of the 
atom, which may contain anywhere from one to ninety- 
two positive charges, it is very big indeed. To call elec¬ 
trons atoms of electricity does not explain them. We 
might as well call them. John or James or Warren 
Gamaliel. It is merely a name. They are replete with 
energy of an electro-negative character. And as for the 
nucleus or nut at the center, the electro-positive energy 
is still more concentrated. 

We have no * recognized aggregations of positive 
charges set free as positive electricity, but who .shall 
say that there is no such thing? The single positive 
charges which Sir Ernest Rutherford drove out from 
an atmosphere of nitrogen which became first hydrogen 
ions, and then hydrogen atoms, may have come pretty 
close, to being a positive electric discharge. Suppose, 
then, a vast number of such hydrogen ions should meet 
with a vast number of electrons, would anything hap¬ 
pen? Might conditions be found under which the single 
positive charges would aggregate themselves into the 


nuclei of more complex elements? If such conditions 
were brought about, what would happen to those of us 
who were conducting the operation? Should we un¬ 
dergo a transformation similar to that which would 
be brought about by the explosion of 150 tons of dyna¬ 
mite in our presence? Or would the passion of elec¬ 
trons when confronted with positive charges to or¬ 
ganize themselves into pairs and octets, or whirling 
rings or whatever their habit is, demand, require and 
take so much energy as to reduce the temperature to 
-2711 deg. C. and thus to repeat the legend—provided 
only we had a fair maid in the laboratory of The 
Sleeping Beauty? Or would it be hot infinitely beyond 
life or cold beyond death, according to the element 
produced ? 

A Suggestion 

To Western Chemists 

A n influence that will have an important effect 
L upon the industrial develojnnent of the West is 
the success of the co-operative assoc-iations whose object 
is to obtain favorable economic conditions for the finan¬ 
cing, handling and marketing of agricultural and other 
protlucts. The California A.s.sociatod Raisin Co. and 
the California Fruit Growers’ Exchange, to mention but 
two, are nationally knowm through the extensive adver¬ 
tising of their products, “Sunmaid Raisins” and “Sun- 
Kissed Oranges.” These and <»ther co-operative asso¬ 
ciations are managed by keen business men, and it is 
not surprising to find that they have employed engi¬ 
neers and chemists to help solve .some of their produc- 
ductioii problems, .such as the drying of raisins and the 
utilization of bypi’oducts. Thus the Exchange By¬ 
products Co., operated for the l^enefit of the citrus 
fruit growers, with a plant at C^orona, (’al., is producing 
3,000 pound.s of citric acid daily, also lemon and orange 
oil, from cull fruit. Alcohol, edible oil and fuel have 
l)Gen made from the capstems and seeds of raisins. Such 
associations, the outgrowth of unity of interest, have 
brought about a degree of development, particularly in 
the utilization of byproducts, that could not otherwise 
have been attained. They have, therefore, effectively 
stimulated a co-operative .spirit through the western 
section of the country. 

This .spirit has permeated the electrical industry- the 
power companies, the dealers, and, through the “self- 
intcre.st” appeal, men in other lines of bu.sine.s.s—and 
all are co-operating in the problem of raLsing the 
.seventy-five or more million dollars that will be needed 
yearly if development in the electrical industry is to 
keep pace with the demand tJiat will be placed upon it. 
The future market for electric power ha.s been accu¬ 
rately e.stimaled through the co-operation of the power 
companies. 

Indu.strial development in the West will be rapid dur¬ 
ing the next few years and there will necessarily be 
an increase in the consumption of chemical products. 
This demand, together with that which can be cleveloped 
in the Orient, will be .sufficient to create the beginnings 
of a well-rounded chemical industry op the Pacific 
Coa.st. Although the manufacturing chemist has, a.s a 
rule, been secretive and .self-sufficient, it may be that 
the apparent advantages of co-operation in the agricul¬ 
tural and electrical industries will not e.scape the ob.ser- 
vation of Western chemical mapufacturers; at lca.st it 
i.s hoped that they will profit by the example set by the 
industrie.s cited. 
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British Chemical Industry 

F'rom Our London Corrkspondent 
. Lon-'lnn, Oct. 13, 1U30. 

IIILK the threat of a coal strike persists the 
condition of chemical markets and of the industry 
Kcnerally remains very unsettled. Buyers are still 
satisfying only their most pressing requirements and 
as a result prices show a general decline aggravated 
hy increasing (Continental and American competition 
and diiticulties due to the exchange situation. On the 
other hand, busiia'ss is certain to be brisk as soon as 
‘the depression has passed, as stocks are ver\' low, and 
although the falling olf in the textile markets is an 
adverse factor, good business, especially on export 
account, is expected by the end of the year. 

Sulphur and Sulphate From (iYPsum 

The high price of sulphur has revived interest in 
the problem of utilizing the sulphur contained in 
British gypsum deposits and in those located in 
British Colonies. It was reported shortly after the 
armistice that in (rermany the Farbenfa})riken Bayer 
had roasted gypsum with silica and powdered co*:d in 
a rotary cement kiln, passing the sulphur dioxide 
produced into its conUict acid plant and utilizing the 
residue for the manufacture of cement. This process 
appears to have been abandoned owing to ditUculties in 
the contact acid plant. On the other hand, Wride, in 
the Chemical Age (lAmdon) of Jan. B, refers to various 
patents and a new process of making sulphate of 
ammonia by the interaction of gypsum with ammonia 
and carbon dioxide, and this process is likely to be 
tried on a semi-commercial scale in the near future. A 
third method of utilizing the gypsum is the manufac¬ 
ture of sulphuretted hydrogen gas via calcium sulphide 
and in this way it would be possible actually to manu¬ 
facture sulphur at a low cost by burning the sul¬ 
phuretted hydrogen in a Claus kiln or alternatively 
completing the combustion to sulphur dioxide and 
passing that gas into a chainIper or contact plant. The 
cost of the coal or other fuel required in these processes 
is lower in many of the British colonies than in this 
country and such a process is therefore of greater 
importance in the colonies where the cost of American 
or other imported sulphur is increased by freight 
charges, and the development of the processes should 
therefore be of particular interest to American 
exporters. 

“Direct” Procej-ses eor Sulphate of Ammonia 

r 

Sulphur economics are also reflected in the various 
processes which are being devised to utilize directly 
the sulphur and ammonia in coal and to eliminate the 
use of sulphuric acid as such in the manufacture of 
ammoniunT sulphate. In July, 1914, the writer had 
the opportunity of inspecting at the Gutehofnungshtitte 
one of the first Feld plants in which the crude coal 
gas was treated with ammonium polythionate with 
subsequent formation of sulphate of ammonia, free sul¬ 
phur and sulphur dioxide, the latter being used again in 
a cyclic process. This plant had a capacity of two 
f6ns per day of sulphate- of ammonia and the writer 
was greatly impressed at the time by the excellence 
of the chemical engineering work and the general effi¬ 
ciency shown by the designers. In spite of this, the 
Feld process seems to have proved too complicated in 


practice, and the most likely successor is that now being 
worked out under the direction of Prof. J. W. Cobb, of 
Leeds University. A plant having a capacity of one ton 
of ammonium sulphate per day is now in operation, the 
process consisting in treating the coal gas with a solu¬ 
tion of zinc sulphate to produce ammonium sulphate 
and zinc sulphide. The zinc sulphide is roasted and the 
sulphur dioxide used again to regenerate srinc sulphate 
from the zinc Qxide obtained in a previous roasting. 
The sulphuretted hydrogen and ammonia in the* coal 
gas are thus utilized, and it is understood that the 
process is now technically successful. 

Other investigators are turning their attention to 
the manufacture of ammonium sulphite from gas liquor, 
and using sulphur dioxide gas obtained from spent 
oxide or any other convenient source: It has bi^en 
fouruJ that under suitable conditions ammonium sul¬ 
phite can be oxidized with reasonable rapidity to 
ammonium sulphite, the latter being present to the 
extent of over 90 per cent after a few days and the 
remainder of the ammonium sulphite being almost com¬ 
pletely oxidized during storage. In this way the 
cost of manufacturing the sulphuric acid usually 
required is avoided, but in the case of a market so 
conservative as fertilizers considerable lime must 
elapse before users can be expected to take up large 
quantities of a product containing small quantities of 
ammonium sulphite. This is not surprising in view 
of the fact that while in some quarters experiments 
have shown that anrtmonium sulphite is just as good 
a fertilizer as the sulphate, other experts have adheted 
to the opinion that the sulphite is to some extent a 
plant poison. It would seem that further work on 
this method should lead to valuable results and sub¬ 
stantial economies. 

Amalgamation of Traders" Assoctations 

Reference has already been made in these notes to 
the rival organizations representing chemical merchants 
(sec Chkm. £ Met. Eng., July 7, p. 33, and Aug. 4, 
p. 18 n . Under pressure of the Board of Trade, which 
was naturally disinclined to treat with more than one 
such body, it is now probable that the British Chem¬ 
ical Trade Association and the 'Chemical and Dyestuff 
Traders Association will be able to compose their 
differences and amalgamate into a completely repre¬ 
sentative body. Meanwhile the latter body has been 
doing good work by outspoken criticism of the forth¬ 
coming imports restriction bill, under which it is 
intended to allow dyestuffs to be imported only under 
license. 

It is probable that there will be a long and bitter 
controversy on this and kindred matters when the bill 
is introduced into Parliament. 

Progress of Chemical Industry Club. 

The second annual dinner of the Chemical Industry 
Club \r. to be held at the Connaught Rooms on Nov. 19, 
and Sir William Pope is to take the chair on this occa¬ 
sion. Sir Wijliam Pope is the president of the Federal 
Council of Learned and Scientific Societies and that 
body has recently expressed sympathy with the objects 
of the club and three of the members of the cojmcil 
have been co-opted on to the club committee, ^he 
club now has 750 members and its future prospects are 
very bright. Reciprocal membership has been arranged 
with the Chemists’ Club of New York, 
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The Chemistry of Cellulose and Its Compounds 
From the Colloidal Standpoint* 


A Concise Descriptive Summary on Structure, Electrical and General Chemical Properties, Hydration, 
Oxycellulose—Action of Sulphuric Acid, Zinc Chloride, Ammoniacal Copper Oxide, Carbon 
Disulphide and Caustii: Soda, Nitric Acid and Acetic Acid — Dope Solutions 

Ry GUSTAVUS J. ESSELEN, JR. 


C ELLULOSE is one of the common materials of 
nature. It forms the structural basis of the 
vegetable world. If we consider the ultimate unit 
—^that is, the cell—cellulose forms the cell wall, and is 
therefore to be distinguished from the rest of the plant, 
which is made up of the contents of these cells. It may 
be isolated in the laboratory by alternate treatments 
with chlorine and a weak alkali like sodium sulphite. 
The chlorine treatment decomposes the lignocellulosc to 
water-soluble materials and the alkali hydrolyzes pectic 
bodies and dissolves the non-cellulose products from* the 
preceding treatment. 

Structure 

The physical structure of cellulose varies widely, and 
a detailed discussion of this property is beyond the 
scope of this paper,, In any consideration of cellulose, 
however, one should constantly keep in mind the fact 
that all its modifications have one common characteristic, 
viz., their colloidal character. It will be recalled that 
the two chief characteristics of colloidal substances are 
first, that they are heterogeneous, and second, that the 
ratio of surface to mass is a high one. As an example 
of the first of these, it may be noted that cotton fibers, 
when viewed under a microscope by polarized light, are 
seen to be physically non-homogeneous, and are of 
extremely fine structure. 

As th^ typical cellulose and probably the purest form 
which OQcurs in nature, it is of interest to consider 
briefly the structure of the cotton fiber. These fibers, 
under the microscope, are seen to be flat, ribbon-like 
bands which are somewhat twisted and subjected to 
certain internal strains. These strains are probably 
longitudinal tensions which can be released by the action 
of solvents. Harrison, in the Trnvaactiontt of the 
NationAl Association of Cotton Manufacturers (11)16), 
has ))ointed out that the cotton fiber is made up of 
four parts: 

(1) The outside membrane, which is not soluble in 
Schweitzer’s reagent. 

(*2) True cellulose. 

(3) Spiral fibers, all close to the outside membrane; 
these are riot readily soluble in Schweitzer’s reagent. 

(4) Insoluble matter occupying the core of the fiber. 
It seems probable that those portions other than the 
main bulk of the fiber are cellulose in a difrei*ent 
colloidal state. In other words, cotton fiber consists of 
a complex structure of cellulose in different physical 
states, and contains fatty, protein and mineral matter, 
pat^y in the central canal and partly dispersed through- 

*A paper preiientecl at tho Soniinar of A. D. Little, Tno., 
brldgre, Masa.^ 


out the fibers. Cellulose from wood is a mixture of this 
typical cellulose with other celluloses less stable and less 
resistant to reagents. 

ELEC^TRICAL rilOPEIlTIKS 

When cellulnso is immersed in water it assumes a 
negative charge. This probably is to l)C explained by 
the existence of a positive residual valency in the celM- 
lose. As it is bombarded by hydrogen and hydroigjd ions 
iho positive hydrogen ions are repelled, but the negative 
hydroxyl ions condense on the surface. These quickly 
rebound, but, as Langmuir hag pointed out, owing to the 
fact that there is necessarily a time lag between the 
striking of the fiber and the rebounding, there is a 
higher concentration of these hydroxyl ions on the 
surface than in the main body of the liquid. In other 
words, hyilroxyl ions are adsorbed. An illustration of 
this is seen in the fact that after a very dilute solution 
of .sodium chloride is filtered through absorbent bleached 
cotton the filtrate is found to be a dilute solution of 
hydrcx'hloric acid. In other words, the hydroxyl ions 
adsorbed on the cellulose have sufficient residual affinity 
to attract positive sodium ions from the solution and 
hold them in the vicinity of the cellulose fiber. A 
similar efrecl is observed when a very dilute .sodium 
hydroxide soluliem is filtered through absorbent bleached 
cotton. In this case the filtrate is pure water. There 
will be frecgienf occasion to refer to these electrical 
properties in the explanation of the chemical behavior 
of cellulose. 

General Giiemu al 1’ropertie.s 

(Jellulose has the empirical composition and 

belongs, therefore, to the class of carbohydrates. Its 
molecular weight has never been determined, and 
accordingly the numU*r of G„II,.,Ot aggregates in a 
molecule is not known. The simplest point of view, as 
regard.s molecular weight, srems l<» be the modern one 
of Ijungmuir, which would regard the whole colloidal 
cellulose particle as a colloid molecule, consisting of large 
aggregat(>.s of atoms or group molecules held together 
by .secondary valence. 

The property of cellulose *)n which its greatest use¬ 
fulness depends is its general chemical inertness. 
Modern theory explains this by the difficulty in making 
it take on or give up an electron. Under cciiairi con¬ 
ditions, however, it does react, and then behaves like 
an amphoteric compound, exhibiting the property of a 
weak acid and a .still weaker base. This behavior is 
generally explained on the ground of the mutual effect 
of the hydroxyl groups on the -CO and -Clf, groups 
which are not far removed in the molecule. In view of 
the general inertness of cellulose, an almost paradoxical 
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behavior has recently been noted by Cross and Bevan, 
who showed by subsequent acetylation that two samples 
of cellulose, identical except for the fact that one had 
been boiled in distilled water for two hours and then 
dried, exhibited markedly different chemical character¬ 
istics. Besides this there is additional evidence point- 
inif toward the conclusion that any treatment to which 
cellulose is subjected, either physical or chemical, 
modifies its chemical activity. 

When treated with dilute aqueous acids or alkalis at 
room temperature, cellulose adsorbs the acid or alkali 
from the solution, accompanied by a very slight rise in 
temperature. Tt also readily adsorbs barium hydroxide 
from solution, as well as basic oxides from solutions of 
lead, /.inc, copper, tin, aluminum, iron and chromium 
salts. The action of mineral acids at higher tempera¬ 
tures and concentrations will be taken up later under 
the heads of hydration and hydrolysis. The explanation 
of these varied chemical phenomena has already been 
referred to in the consideration of the electrical proper¬ 
ties of cellulose. In this connection it is well to keep con¬ 
stantly in mind the fact that these electrical phenomena 
are exhibited at the surface, and are, accordingly, more 
pronounced in a colloidal material, such as cellulose. 

Hydration 

When cellulose is acted upon by acids a change occurs 
which is generally referred to as hydration. Its exact 
nature, however, has not been established. There are 
certain interesting experimental facts which may be 
noted before considering the theoretical aspects of the 
matter. It is a general phenomenon that when cellulose 
is treated with mineral acids the strength of the 
cellulose is greatly impaired. Very often, also, its 
affinity for basic dyes is greatly increased. For example, 
after treating with 1 per cent sulphuric or phosphoric 
acids and subsequent drying at 100 deg. 0. for ten 
minute.s, the treated portions develop a considerable 
affinity for methylene blue, which is a typical basic color. 
On the other hand, after the same treatment with hydro¬ 
chloric acid, although the strength is considerably 
impaired, the affinity for basic dye is dccrea.sed. Accord¬ 
ingly the sul)stance formed when cellulose is “tendered” 
by acid is not the same as the substance which causes an 
increased affinity for methylene blue. However, it has 
been experimentally demonstrated that this latter 
material is produced from the former by the further 
action of acids. The material having the affinity for 
basic colors is not oxycelliilose, but a derivative of 
hydrocellulose. Harrison’.s opinion i.s that it is anal¬ 
ogous to the material produced when cellulose is 
parchmentized and that it is a peptized form of cellulose 
“-that is, a form in a higher degree of dispersion, which 
probably adsorbs substances of a sugar-like reducing 
character, formed by hydrolysis. The reducing power 
of these substances is usually considered to be dependent 
upon the latent activity of the -CO group being brought 
into play. 

On this basis, the increased affinity for basic colors 
is to be accounted for by the increased surface. The 
non-dyeing modification formed by hydrochloric acid is 
sometimes referred to as a dehydration product, but it 
seems more reasonable to explain it on the basis of 
pectization, with a possible resulting lessened adsorp¬ 
tion of hydroxyl ions. It will be noted that this observa¬ 
tion of the two forms of hydrocellulose casts some doubt 
on one of the methods of distinguishing between hydro¬ 


cellulose and oxycellulose, inasmuch as the affinity for 
basic colors was always considered to be a characteristic 
of oxycellulose. 

Hydration of cellulose is not limited to treatment with 
dilute acids, but is generally observed when cellulose 
remains in contact with water for any length of time, 
particularly if, at the same time, it is mechanically 
agitated. In the beater, in the process of paper making, 
hydration is accompanied by some hydrolysis, but the 
latter proceeds «more slowly. Dr. Minor, of the Ham- 
ersley Manufacturing Co., has pointed out that there 
is a big difference between pulp which has been hydrated 
by long beating and pulp which has been brought to the 
same degree of hydration by a short beating, followed 
by cutting in the Jordan. In the former case there is 
plenty of chance for the production of mucilaginous 
.«ubstance.s by hydrolysi.s, the presence of which might 
account for the grease-proof properties of artificial 
parchment paper. Dr. Minor has further pointed out 
that there is botanical evidence for the formation of such 
mucilaginous substances by the hydrolysis of the 
cellulose. 

A complete discussion of the many examples of hydra¬ 
tion of cellulose would require a long paper devoted to 
nothing else. All that can be done here is to point out 
that hydration follows different courses, dependent upon 
the physical and chemical forcies which are brought to 
bear upon it. 

Oxycellulose 

The name oxycellulose is applied to all products formed 
by the action of oxidizing agents on cellulose. Oxycel- 
liilose is even formed by the action of light in air, 
together with acid substances, soluble in water, which 
have strong reducing power. Like hydrocellulose, oxy- 
cellulosc is also produced in the beater in the process 
of paper making, the rate at which it is formed depend¬ 
ing upon the rate at which fresh surfaces are exposed 
by the cutting of the fibers. Hydration, on the other 
hand, proceeds at a much slower rate. 

Oxycellulose reduces Fehling's solution and readily 
adsorbs methylene blue. It may be considered as a 
peptized form of cellulose in which the adsorbed sub¬ 
stances have greater reducing power than those present 
ill hydrocellulose. In the formation of hydrocellulose 
the field used converts part of the cellulose into a 
pectized state, part into a peptized state and hydro¬ 
lyzes a part. This is entirely analogous to the action of 
acid on starch. One gets, therefore, compounds formed 
by the adsorption of hydrolizatiop products by 4cellulose 
in different colloidal states. The reducing properties 
of hydrocellulose and oxycellulose are mainly due to the 
adsorbed products; the dyeing properties are due to the 
colloidal state of the true cellulose portion. 

Merckrization . 

When cellulose is treated with caustic soda solution, 
its degree of dispersion is increased in much the same 
manner that gelatine swells in ,^ater. As has already 
been pointed out, cellulose under these conditions 
adsorbs hydroxyl ions from the solution, forming 
adsorption compounds accompanied by changes in 
physical state at certain concentrations of alkali. 
Tolman and Steam have suggested that the swelling 
is due to the repulsive force acting between the 
adsorbed ions, forcing the cell walls farther apart. At 
the same time the sodium ions are held in close 
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proximity to the adsorbed hydroxyl ions and thus form 
a second layer near the surface. As the swelling pro¬ 
ceeds, the ions tend to arrange themselves in such a way 
as to neutralize the original electrostatic repulsion, and 
finally the swdnng ceases to increase. It is conceivable 
that the environment might be so changed, as by the 
addition of salts, that the swelling might either decrease 
or increase still further. 

At the same time that the swelling is taking place a 
decided shrinkage is noticeable, and ^Iso an untwisting 
of the fiber. The shrinkage is probably due to the 
strains to which reference has previously been made 
and which exist in the natural fiber. These become 
active when the fiber is softened. The untwisting is 
probably to be accounted for on the ground that the 
strains are distributed, partly at least, in spiral form. 

Many colloidal substances react with iodine to give 
products of varied colors, the color combinations varying 
with the degree of dispersion. A low degree of dis¬ 
persion gives a yellow color; as the degree of dispersion 
increases the color changes through orange, red, violet, 
to blue. By means of this test, mercerized cotton is 
shown to be cellulose in a more highly dispersed state 
than ordinary cellulose. This observation is checked by 
the ultra-microscope. 

It is a well-known fact that cotton mercerized under 
tension develops a luster. A number of theories have 
been suggested to account for this luster, but it has 
now apparently been demonstrated that it is due to the 
smoothness of the surface of the fiber, as compared with 
the surface of cotton unmercerized, or mercerized with¬ 
out iensfon. Furthermore, cotton mercerized under 
tension possesses a regular structure, whereas the two 
others do not. Fibers mercerized without tension appear 
darker than unmercerized fibers, when both are dyed 
with the same percentage of dye, owing to the fact that 
the round section of a fiber mercerized without tension 
gives no internal reflection. 

Action of Sulphuric Acid on Cellulose 

While the decomposition of cellulose by sulphuric acid 
has usually been referred to as a solution process. 
Dr. Minor has recently pointed out that it really is not 
solution but adsorption, followed by peptization and a 
subsequent entire alteration of atomic affinities. One 
of the earliest observations of the action of sulphuric 
acid on cellulose was in the manufacture of parchment 
paper. In this operation the first effect is the adsorp¬ 
tion of sulphuric acid by the cellulose to form a series 
of adsorption compounds, accompanied by swelling and 
peptization. In making parchment this process is stopped 
by plunging the product into water, which decomposes 
the sulphuric acid adsorption compounds and gives a 
gelatinous hydrate. It is probable that whatever con¬ 
centration of sulphuric acid is used a scries of adsorp¬ 
tion compounds is formed, accompanied by both hydra¬ 
tion and hydrolysis, which result respectively in an 
increase of the reducing power of the cellulose and in 
molecular disintegration. If the aqueous solution of 
these adsorption compounds is boiled, glucose . and 
sulphuric acid are produced. With less drastic treat¬ 
ment, however, it has been found possible to obtain a 
very considerable amount of molecular degradation with¬ 
out freeing the -GO groups. When wood cellulose is 
used, in which the -GO group is more reactive, the 
reaction with sulphuric acid is more complicated, and 
yields furfural and condensation products of the latter. 


When cellulose is immersed in a concentrated aque¬ 
ous solution of zinc chloride, swelling is^ also observed. 
In this case the swelling is due to the adsorption of 
zinc oxide. That zinc oxide is adsorbed is proved by the 
fact that, when precipitated in water, the resulting 
cellulose hydrate retains 18 to 26 per cent zinc oxide, 
ivhich is removable only by acid. Dr. Minor has sug¬ 
gested that the adsorbed zinc oxide or zinc hydroxide 
weakens the bonds which hold the colloid cellulose mole¬ 
cule together. In other words, a certain peptization is 
accomplished. In confirmation of this theory, it may 
be noted that sodium hydroxide does not effect the solu¬ 
tion of normal cellulose, but does dissolve cellulose 
hydrate precipitated from its solution in zinc or copper 
compounds. After the initial swelling in zinc chloride 
.solution, gentle heat is required to bring about final 
solution. This also is regarded by Dr. Minor as con¬ 
firmatory of her idea that it is necessary to break the 
bonds of the cellulose gel before solution is effected. 
If a hydrochloric acid solution of zinc chloride is used, 
the cellulose dissolves at room temperature, but the 
solution is then accompanied by a gradual molecular 
breakdown. The solution is a rather unstable one, being 
broken up by mere dilution with water. 

Schweitzer’s Reagent 

When treated with an ammoniacal solution of copper 
oxide, cellulose is rapidly attacked in the cold, forming 
a series of gelatinous hydrates, which pass into solution. 
The action is again due to the initial adsorption of 
copper oxide, and the explanation is probably the same 
as in the case of zinc chloride. The solutions are not 
very stable, being readily precipitated by alcohol, sodium 
chloride or sugar. 

Tf the cellulose is allowed to remain in contact with 
the cuprammonium .solution for a long time, some oxy- 
cellulo.se is formed and also a considerable quantity of 
nitrite. In other words, oxidation takes place slowly. 
As regards hydrolysis, cotton cellulose is not hydrolized 
by the proce.ss, but some forms of cellulose are. 

Viscose 

There is a well-known reaction by which carbon disul¬ 
phide reacts with alcoholic sodium hydroxide to yield 
a xanthate having the general formula (XO)G : S(SNa), 
where X represents the hydrocarbon radical of an 
alcohol. Cellulose is enough of an alcohol to respond to 
this reaction. In carrying out the reaction in practice, 
cellulose is soaked in an a(|ucous sodium hydroxide 
solution of about 15 to 20 per cent strength for several 
hours. Thi.s is preferably done out of contact with the 
atmosphere to avoid oxycellulose formation. The sur¬ 
plus liquid is then removed in a centrifuge or press, 
the cellulose usually retaining about three timefi its 
weight of solution. It is then broken up into small 
pieces and treated with carbon disulphide in a closed 
container, the amount of carbon disulphide used being 
onc-half the weight of the original cellulose. After 
standing several hours in a cool place, water is added to 
the mixture, and the solid is allowed to swell. On stir¬ 
ring, a smooth colloidal solution may be obtained which 
is yellow in color, due to the pre.sence of colored by¬ 
products. In consists essentially of cellulose xanthate. 
The cellulose xanthate may be precipitated with alcohpl 
or brine and redissolved in water. One or two such pre¬ 
cipitations yield a product dissolving in water to a color¬ 
less solution. 
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From the standpoint of colloid chemistry, the process 
proceeds in several distinct steps. The initial treat¬ 
ment with caustic soda is similar to that which takes 
place on mercerization—^that is, the cellulose adsorbs 
sodium hydroxide and swfills, the swelling beinjr accom¬ 
panied by an increase in the degree of dispersion. The 
resulting hydration and increased surface renders the 
cellulose more reactive. Then the carbon disulphide is 
added and a mctathetical reaction occurs. Cross and 
Kevan have shown that the l)est proportions of reagents 
are two molecules of sodium hydif)xide and one of 
disulphide to each aggregate. The usual reaction 

between carbon disulphide and an alcoholic alkali 
requires only one molecule of the alkali, so that the sec¬ 
ond molecule of sodium hydroxide apparentlv necessary 
for the reaction must remain held to the cellulose by ad¬ 
sorption. The product is really, therefore, an alkali cel¬ 
lulose xanthate. Only one of the three hydroxyl groups 
of cellulose seems to he concerned in the reaction. After 
from twelve to twcfity-foiir hours. Cross and Bevan have 
shown, the proportion of cellulose to xanthate radical 
corresponds to one xanthate radical to two C. aggre¬ 
gates, and this compound passes continuously to one in 
which there are four aggregates to each xanthate 

radical. This latter compound represents the material 
which spontaneously gels from a viscose solution, as will 
be explained below. It is, however, soluble in aqueous 
alkalis. 

The solution of viscose is probably to be explained as 
a colloidal dispersion of the alkali cellulose xanthate in 
water. This di.spersion is not stable; it breaks up 
again on standing at normal temperatures. This 
behavior gives an excellent example of hysteresis. The 
viscose first forms a continuous phase—or in other 
words gels—and then the gel shrinks symmetrically 
with exudation of solvent. The material possesses 
remarkable power to absorb water, as will l)e seen when 
it is pointed out that as little as 1 per cent viscose in 
solution will form a gel, and solutions containing 12 to 
15 per cent no longer shrink spontaneously. 

Viscose .solution may be precipitated by alcohol or 
brine. If the precipitate is redissolved and again pre¬ 
cipitated it is found that the percentage of Na.^0 and 
sulphur in the compound gradually diminishes as the 
process is repeated, no break l)eing observed in the curve 
between the original xanthate and the cellulose hydrate, 
which is the limiting produL*t. Cross and Bevan explain 
this by saying that the size of the cellulose aggregate 
gradually increa.^os—in other words, the degree of dis¬ 
persion decreases. In view of our general knowledge of 
the behavior of colloidal materials in general and 
cellulose in particular it seems hardly reasonable to 
suppose that the cellulose molecule increases in size in 
the course of such treatment. It is a general property 
of colloid solutions that, with mechanical treatment, the 
size of the molecular aggregate decrca.ses rather than 
increases. Furthermore, in the case of cellulose acetate 
and cellulose nitrate there is evidence that the molecule 
is gradually broken down by repeated solution and 
reprecipitation. Accordingly it seems more reasonable 
to assume that the degree of dispersion of the cellulose 
is increased in the case of viscose also and to look else¬ 
where for the explanation of the increased ratio of 
ccllulcse to carbon disulphide and alkali. 

At first sight it might seem that it could be explained 
on the ground that we were dealing with an^ adsorption 
compound, but those who know most about viscose 


state that there is very strong evidence that the com¬ 
bination is much .stronger than that. The only way 
that a true chemical compound can be assumed, in view 
of the gradual change in composition, would be that the 
molecule was so large that the removal of one molecule 
of sodium hydroxide would effect such a small propor¬ 
tional change in the total amount present as to escape 
detection by the ordinary analytical methods. Since we 
do not find it reasonable to assume a decrease in the 
degree of dispersion, it seem that the most reasonable 
explanation is to assume a very large molecule from 
which the splitting off of one or two molecules of sodium 
hydroxide would not produce an appreciable percentage 
change. Such behavior would seem to find an explana¬ 
tion if it be assumed that the cellulose aggregate formed 
one large molecule which, because of its colloidal nature, 
presented a very large surface. It would contain a 
large number of aggregates and the molecules of 

sodium hydroxide to which these were connected could 
be gradually eliminated one by one or even in larger 
numbers at a time and .still give us what appeared like 
an unbroken curve. This explanation avoids any neces¬ 
sity of considering a decrease in the degree of dis¬ 
persion on the one hand, or any consideration of the 
compound as merely an adsorption one on the other hand. 

Another way of coagulating viscose is by heat. When 
evaporated at a low temperature a solution of viscose 
gives a water-soluble residue. If heated to 80 or 90 deg. 
C. a viscose solution coagulates, and if dried at this 
temperature gives a residue which is not soluble in 
water. In either case an analysis indicates that more 
water is adsorbed by such residues than by the original 
cellulose. This seems to indicate an increase rather than 
a decrease in the degree of dispersion. That it really 
is an increase in the degree of dispersion is further 
indicated by the fart that the product dyes more readily, 
is more easily aceiylated than normal cellulose and also 
ad.sorbs a larger amount of sodium hydroxide from 
solution. 

Cellulose Nitrate 

When*cellulose is treated with concentrated nitric acid 
a true nitric acid ester is formed. Since the cellulose 
remains solid during the treatment, one of the factors 
determining the degree of nitration is the surface 
exposed. Probably the most common way of modifying 
the amount of surface is to add concentrated sulphuric 
acid, which is adsorbed by the fiber, and not only aids 
the reaction by increasing the degree of dispersion of 
the cellulose hut also acts as a direct catalyst of the 
esterification. The highest nitrate known is the one con¬ 
taining three nitrate groups for each aggregate. 

This is usually referred to as the hexa-nitrate, and is 
the one used as an explosive. There seems to be an 
unbroken series of compounds with steadily but 
gradually decreasing amounts of combined nitric acid 
from this point down to hydrocellulose. As just men¬ 
tioned, the compounds with the highest nitrogen con¬ 
tent are among our best explosives. Those with an 
intermediate amount form the basis of the nitrocellulose 
plastic industry, while those with the lowest nitrogen 
have no particular commercial significance. 

From the colloidal standpoint, the most interesting 
nitrates are those of an intermediate nitrogen content, 
which serve as raw material in the manufacture of 
celluloid. This industry affords as fine an example of 
applied colloid chemistry as there is to be foltind. i 
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There are two general methods of making celluloid. 
1 the first pyroxylin is combined with an alcoholic 
•lution of camphor by working under heated rolls. A 
Misiderable amount of alcohol has to be used and the 
•Ivent loss is high. In the other method, which is the 
lore usual American process, the moist pyroxylin is 
itiniately ground with about one-quarter its weight of 
iniphor. The water is then expelled by pressure and 
rtor the resulting cake has been broken up it is slowly 
grayed with denatured alcohol and thoroughly stirred 
.it the same time. Alcohol amounting to about 10 per 
.•lit of the weight of the pyroxylin is ordinarily used. 
The resulting mixture is allowed to stand for some hours 
TO allow for proper impregnation by the alcohol and is 
then worked on warm rolls until translucent, when it is 
pressed into slabs and sheeted or given some other form. 
It is finally seasoned in driers at 50 deg. G. to remove any 
volatile solvent which may remain. From the colloid 
point of view, the finished product is a true colloidal gel. 

Action op Anti-Acids in Celluloid 

One of the difliculties of the celluloid industry is that 
there are present, unless great care is taken, unstable 
compounds formed during the nitration. These have 
a tendency ta decompose and set free acid, which, in 
turn, tends to act catalytically to decompose the main 
body of the material. To counteract this tendency 
organic compounds of a basic nature are added. They 
usually have some slight solvent action on the nitro¬ 
cellulose, and therefore are presumably dispersed 
throughout the mass. As they are substances usually 
thought of as crystalloids it is possible that they may 
be present in a molecular degree of dispersion, although 
it seems more probable that they will be in a colloidal 
degree of dispersion. 

Schwarz makes the statement that an anti-acid is the 
more effective the larger its particles are and the more 
c(»lloidal its character. From our knowledge of colloid 
materials in general it would seem that his statement 
was contrary to the general conception, because the 
larger the particles the less the surface, and where, as 
in a gel, diffusion is slow the effectiveness of the anti¬ 
acid would have to depend upon the amount of surface 
exposed. In other words, in gels where the rate of dif¬ 
fusion is slow we have to depend much more on 
proximity for a chemical action than in true liquid solu¬ 
tions where diffusion is comparatively rapid and where 
mechanical agitation is readily possible. 

Some basic organic materials have a tendency to 
crystallize in the gel. These, of course, would not be 
expected to be so effective as materials which remained 
in the colloidal or molecular state of dispersion. Con¬ 
trary to Schwarz, it would seem more reasonable to 
expect an anti-acid to be more effective the finer its 
particles and the greater its degree of dispersion. 

Cellulose Acetate 

An acetic acid ester of cellulose results when cellulose 
is treated with acetic anhydride in the presence of a 
catalyst such as zinc chloride, sulphuric acid, methyl- 
amine sulphate, etc. There are two general methods of 
producing cellulose acetate, both of which have a number 
of variations. One results in a fibrous cellulose acetate 
resembling in outward appearance the original cotton 
used as raw material; the other gives a granular 
product. Both have this in common, that the catalyst is 
adsorbed on the fiber and presumably facilitates the 


reaction not only because of its true catalytic effect, as 
exhibited in any esterification, but also because it causes 
a swelling and probably an increase in the degree of 
dispersion of the cellulose. Very frequently, in practice, 
time is allowed for this adsorption of catalyst and 
resulting swelling before the acetic anhydride is added. 
That the degree of dispersion Of the cellulose is really 
modified by the reaction is indicated by the fact that the 
longer the preliminary treatment the more rapid the 
reaction when the anhydride is added and the less 
viscous the solutions of the product. 

In making the granular form of cellulose acetate, 
cellulose, usually in the form of cotton, is treated with 
a mixture of :icetic acid, acetic anhydride and a suitable 
catalyst. The acetic acid acts merely as a carrier and 
takes no part in the reaction. As mentioned above, the 
catalyst dissolved in acetic acid is frequently mixed with 
the cellulose some time before the anhydride is added, 
although in other cases all are added together. Since 
cellulose acetate is soluble in acetic acid, the cellulose 
dissolves its the esterification proceeds. Samples are 
taken from time to time and when the desired solubility 
has been attained the reaction is stopped by adding an 
excess of water, which destroys auy remaining 
anhydride and precipitates the cellulose acetate. 

In the earlier processes the acetate thus formed was 
the tri-acetate, which corresponds to the hexa-nitratc. 
It later developed thfit, owing to 'their wider range of 
solubility, the acetates of most technical usefulness were 
those with a somewhat lower acetyl content than would 
correspond to a hexa-acetate on the C,, basis, but higher 
than would correspond to a tetra-acctate. These were 
at first prepared by adding small and carefully regulated 
amounts of water and sulphuric acid to the solution of 
cellulose acetate. As before, when the desired solubility 
was attained, the product was. isolated by precipitation 
with water. While, outwardly, this secondary treatment 
is one of partial saponification, actually it is much more 
intimately connected with the colloid properties of the 
cellulose acetate. The reason for this is that an equiva¬ 
lent degree of saponification obtained by methods not 
involving the solution of the acetate does not give a 
product with the same wide range of solubilities. The 
(dfect may very possibly be connected with the opening 
up of the molecule in such a way as to make Ihi! -CO 
group more reactive, because it results in a greatly 
intrea."’.ed solubility in acetone. 

In preparing cellulose ace!ale in fibrous form it is 
given a preliminary treatment with sulphuric acid dis¬ 
solved in glacial acetic acid, this .step being similar to 
the one for preparing granular cellulose acetate. During 
this treatment the cellulu.se adsorbs sulphuric acid to 
such a degree that the amount adsorbed has to be ta)ccrv 
into account in making up the bath for the following 
run. After removing the .surplus preliminary bath in 
a centrifuge or press the cellulose is immersed in a 
mixture of acetic acid, acetic anhydride and some non- 
solvent hydrocarbon. The sulphuric acid cattdyst, being 
adsorbed directly on the fiber, is in a particularly favor¬ 
able position to hasten the reaction. W’hile the propcjr- 
tion of non-solvent is so regulated that the celluIo.se 
acetate does not dissolve, the conversion is accompanied 
by a marked swelling and by a noticeable change in the 
index of refraction. When the product has reached 
the desired degree of solubility the sundus liquid is 
removed, usually in a centrifuge, and the residue is 
thoroughly wa.^hed with water. The product is cellulose 
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tri-acetate, and in order to render it soluble in acetone 
it is subjected to a parlial saponification, as in the case 
of the granular form described above. 

Solutions 

When "cellulose acetate is dissolved in an organic 
solvent a colloidal solution is obtained in which the 
cellulose compound is dispersed in the solvent in the 
form of a lyophile colloid. In common with all lyophile 
solutions, it is noticed that the viscosity of any given 
solution increases at a very much more rapid rate than 
the concentration of the solution. Furthermore, in com¬ 
mon with all lyophile solutions, the viscosity of these 
solutions gradually decreases when they are subjected to 
mechanical treatment, such as shaking or pressing 
through capillary tubes. 

This is sometimes explained as indicating a sort of 
structure even in the liciuid and as being connected with 
liquid membranes which surround the colloidal particle. 
That it really also atfects the substance which is in the 
dispersed phase is indicated by the fact that when a 
given sample of cenu1o.se acetate is dissolved, which 
necessarily involves a certain amount of mechanical 
treatment in the way of stirring, and is then recovered 
from the solution in some manner, either by evaporating 
the solvent or by precipitation in a non-solvent and 
drying, the recovered cellulose acetates give solutions of 
a lower viscosity than solutions of similar concentration 
made from the original acetate. 

Furthermore, in common with other lyophile colloids, 
cellulose acetate solutions show rapid changes in vis¬ 
cosity with variations in temperature, and the viscosity 
of the solution is influenced by its thermal history. It 
is very interesting to note that in making up lacquers or 
other solutions in which gums are included as well as 
a cellulose ester it makes a decided difference in the 
finished solution whether the cellulose ester is added to 
the solvent first or whether the gum is added before the 
cellulose e.ster. Sometimes the effect is so marked that 
if the gum is added to the solvent first the cellulose 
ester will not dissolve in the resulting mixture, but if 
the cellulose ester is added first the gum can be readily 
dissolved afterward. In other words, the cellulose ester 
is not soluble in the colloidal dispersion of the gum in the 
solvent, although the gum may be dispersed in the solu¬ 
tion of cellulose ester. From this it would appear as if 
the cellulose ester and solvent formed the dispersion 
medium, and the gum the dispersed phase, and that it 
was not possible under the conditions cited to obtain a 
mixture in which the solvent, plus gum, was the dis¬ 
persion medium with the cellulose ester as dispersed 
phase. 

The colloid chemistry of cellulose acetate plastics is 
Ihe same in its essential principles as that of celluloid, 
and accordingly need not be considered further at this 
point. It may be of interest, however, to consider 
briefly what happens when a solution of cellulose acetate 
evaporates, as for example in the drying of lacquer or 
airplane dope, or in the manufacture of continuous films 
such as are used for photographic purposes. In the 
simplest case the cellulose acetate is dispersed in the 
solvent. As this is spread out on a surface to dry the 
solvent gradually evaporates, and finally at a certain con¬ 
centration a gel is formed—i.e., the dispersed phase and 
the dispersion medium both form continuous phases. 
The solvent continues to evaporate, until finally we reach 
a condition where the solvent becomes the dispersed 


phase and the cellulose acetate the dispersion medium. 
This may very well be the situation in films which havf' 
become brittle. 

If, on the other hand, we were to start with a cellulose 
ester solution containing, in addition to the cellulose 
ester and solvent, some material analogous to camphoi* 
which, though solid, was still a solvent of the cellulose 
ester, then on continued evaporation of the liquid sol¬ 
vent from the gel the solid and non-volatile solvent 
would still rejhain, and we would still have a true gel 
with two continuous phases, which presumably would 
not be brittle. 

In selecting such a solid non-solvent it is desirable to 
select a material which is miscible with the cellulose 
ester over a wide range of proportions, for certain such 
materials are known which, although acting as camphor 
substitutes in certain concentrations, still, if these con¬ 
centrations are materially increased, tend to form a 
crystalline deposit which, of course, renders the combina¬ 
tion unfit for practical purposes. 
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Production of Gum Turpentine and Gum Rosin 

The Bureau of Chemistry makes public the following 
figures showing the production of gum turpentine and 
gum rosin during the 1919-20 season by states. The 
unit for turpentine is the cask of 50 gal; for rosin, 
the round or still barrel of approximately 500 lb. gross 


weight. 

Stulc* 

'I'urmintine 

Proaueiioii, 

Casks 

Per Cent 

Kobin 

Prodiii'tion. 
Hound bbl. 

Per Cr 

Alalmiiia 

38,100 

10.4 

126,000 

10 2 

FUirula. 

136,900 

37.4 

457.500 

37.0 

(iciirgia.. 

73,900 

20.3 

250,600 

20.3 

LoiiiHiatm. 

68,700 

18.8 

232,000 

18.7 

MinHibHippi 

29.500 

8.0 

102,800 

8.3 

North ('nrolifiin 

. 600 


2,200 

South Carolina. 

1,100 

■ 0.5 

3,400 

■ 05 

Texas. 

. 17,200 

4.7 

62,500 

5.0 


366,000 

iooTo 


100.0 


The total production for the 1918-19 season was 
341,000 casks of gum turpentine and 1,116,000 round 
barrels of gum rosin. 


Watch Oil From Petroleum 
The K. & J. Oil Co., of Canton, Ohio, has begun the 
manufacture of watch oil from crude petroleum of the 
Mecca field. The process was devised by Dr. C. F. 
Mabery, of Cleveland, Ohio, and affords a product which 
is said to be entirely satisfactory for chronometric 
lubrication. Hitherto watch oil has been prepared from 
the maxillary fat accumulations of the porpoise, and 
has. sold for approximately 3250 per gal. 
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The Blast-Furnace Hearth* 


A Wide Hearth Permits Steeper Bosh and Flatter Stack Lines With Many Resultinic Economies, 
Especially for Smelting Mesaba Ores—Operating Data, Construction Details 
and Theoretical Considerations Point to Its Definite Superiority 

• BY WALTHER MATHESlUSt 


O N THE theory of the blast-furnace process and 
its chemical reactions our technical literature 
contains many able contributions, but little has 
been said for years about the scientific factors per¬ 
taining? to furnace desiKn. Perhaps the statement was 
made occasionally that a blast furnace must afford the 
opportunity for a uniformly intimate contact between 
the iron-bearing materials of the descending stock 
column and the furnace gases rising from the hearth. 
Just how this was to be accomplished, however, what 
specific features should be embodied in the furnace 
lines to attain this end, has so far been left almost 
entirely to the practical furnace man to find out. Thus 
blast-furnace design has to date been a rather exclu¬ 
sively empirical development. To the practicsil furnace 
operator belongs the credit for the accomplishments in 
this respect as obtained by departing from the older 
standards, to which the engineer, as a rule, was wont 
to cling. 

However, with a number of examples in successful 
operation for a period of years, theory may now safely 
come to the front and demonstrate that its laws were 
violated in the past, or that the successful development 
is logical and correct, its accomplishment scientifically 
permissible. In this manner 1 shall attempt to show 
the development of larger furnace hearths to be a 
logical advancement of the art in its endeavor to design 
furnaces which will offer the least possible resistance 
to a rapid and uniformly regular descent of the stock, 
and which at the same time will permit the furnace 
gases to rise through this stock column with equally 
regular and uniform velocity and di.stribution. 

Hearth Originally a Receptacle for Iron 

Going back in history, we find that the earliest 
types of blast furnaces, used in charcoal practice with 
cold blast, were built with comparatively small hearths. 
On furnaces with 8 or 0 ft. bosh diameter they seldom 
exceeded 3 ft. in width. It is apparent that the prin¬ 
cipal and probably only consideration determining the 
size of the hearth in {hose days was to provide sufli- 
cient storage space below the melting zone for the 
liquid products of the operation, so as to enable their 
withdrawal at convenient intervals. In view of the 
small output of these furnaces such hearth dimensions 
were apparently ample*. Considering the slow rate of 
driving, the low blast pressures and small wind vol¬ 
umes used, the distance of the tuyeres from the furnace 
center and the resultant height and slope of bosh were 
evidently minor considerations. Thus it may be stated 
that in these early days the hearth dimensions had 
little or no effect on the working of the furnace proper 

•A papor read before the Eij^hteenth Cicneral Moftlnir, Anii*r- 
Ican Iron and Steel Institute, Oct. 22. 1920. 

tSuperintendent TUast Furnaces, Illinois Steel Co. 


and, therefore, the design of the latter above the 
tuyeres was not influenced to any extent by the size 
of the hearth. 

Since then, and right up to our own days, the .size 
of the blast-furnace hearth has been very largely con¬ 
trolled by tho.se .same considerations of providing 
sufheiont storage capacity for the molten iron and slag. 
With greatly increased productive capacity and faster 
driving on the one hand and steadily rising dithcultios 
of raw materials on the other, the effect of small hearth 
diameters in conjunction with the resultant Hat or high 
boshes on the working and economy of our furnaces 
became, however, more and more apparent. Yet 
tendencies toward radical departures from well- 
established standards were for years most effectively 
offset by the decided aversion of furnace men, well 
founded on sad experiences with “hearth trouble” in 
the form of breakouts, to store in their furnaces more 
than the necessary quantities of molten materials. 

This conservative policy was strengthened through 
the ipiite popular assumption that gas distribution in 
the .stack could be controlled by maintaining the proper 
“bla.st penetration” in the hearth, and that this was 
largely a question of .selecting the proper length and 
size of tuyeres. Such belief and the failure connected 
therewith, of recognizing the condition of raw materials 
in the furnace, dependent upon method of charging and 
furnace lines, as the principal factor governing gas 
distribution, has only recently been dealt with by J. A. 
Mohr, in his paper presented before this Institute in 
May. 1919. 

Support of Stock Column by Bosh 

Lastly there remained the theory that a bosh with 
sullicient bearing surface was needed to properly sup¬ 
port the stock column and to prevent the premature 
de.scent of the charges into the tuyere zone, thus avoid¬ 
ing compression and clogging there due to the weight 
to be carried. This supposition wjis, I think, definitely 
controverted by H. A. Brassert, in his paper read before 
this Institute in May, 1914, where he termed the fur¬ 
nace bosh of that day the chief impediment to a free 
travel of the stock. Since then it has been the basic 
idea governing the development of the large hearth, to 
design, with its aid, a furnace bosh of such steepness 
and so short as to avoid interference with the stock 
movement. 

Why the evolution of .^uch designs was naturally 
and logically linked with the desire to use higher per¬ 
centages of fine Mesaba ores may readily be understood 
on the basis of the following theoretical considerations: 

Shrinkage of Stock Volume 

As long as the shrinkage of the stock volume taking 
place during its descent from the top of the bosh to 
the tuyeres is such as to result in a contraction of 
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the total hulk jfi*eater than the reduction of the furnace 
area prescribed by the bosh alible between the two 
points mentioned, we may assume that the furnace 
bosh does not impede the stock movement. 

Such shrinkage of the stock volume may be due to 
one of two causes. The first of these, supposedly 
existent in every blast-furnace operation, is the {gradual 
consumption, above the tuyeres, of the coke by the 
oxyKoii of the blast and such metallic oxides as may 
still be unreduced at this point. This shrinkat^e will, 
of course, bo Ki"«?«ter with a higher coke rate and 
will be^rin at an' earlier stajre, which means a hijfher 
furnace level, the farther the melting; zone extends 
upw'ard above the tuyeres. A fiat or hi^h bosh may, 
therefore, be expected to interfere with the stock move¬ 
ment, particularly on furnaces makinjr low-silicon iron 
on a low coke rate. Attempts to use hijrh blast heats, 
which, of course, would aim at a concentration of the 
meltiuK zone, would no doubt aKK>*»vate matters under 
these conditions. 

The second cause of shr<nkaj»\' of the stock volume 
in« the bo.sh is the prradual ireliinR of the ore and the 
formation of sla^. which enables the liquid particles 
to make their way into the furnace hearth ahead of the 
burning coke. It may readily bo seen that this shrink¬ 
age can take place to an appreciable extent only in 
furnaces where all or a large part of the burden consists 
of lumpy material, which does not disintegrate in the 
furnace stack but retains its shape until it reaches 
the melting zone. Material of this character occupies, 
of course, a considerable pai*t of the furnace volume and 
its melting in the bosh makes this volume available for 
other .solid materials, especially coke. 

If, on the other hand, all or a large part of the 
burden consists of fine materials, the voids existing 
in the coke charge will olTer sufiicient volume to receive 


it, so that, as the stock column descends, the space 
occupied by ore and coke is practically no greater than 
that of the coke charge alone. Consequently the melting 
of the ore in the bo.sh cannot bring about any .shrinkage 
of the stock column. Now modern Mesaba practice 
with high blast heats and low fuel rates will be seen, 
from this purely mechanical point of view, to present 
all of the above-mentioned conditions which tend to 
minimize the shrinkage of the stock in the bosh and 
to retard its beginning. Thus, Mesaba practice, more 
than other operations, was evidently in need of lower 
and steeper boshes, and practical experience has shown 
that their adoption has in every case resulted in im- 
prove^d quality of product, increased tonnage, lower fuel 
consumption and better use of hot blast temperatures, 
as stated and proved by James G. We.st, in his paper 
read lieforc this Institute in May, 1918. 

One of the incidental yet not negligible advantages 
of the larger hearth is its greater accessibility. With 
increased diameter, greater peripheral distances result 
for arranging feed and discharge pipes for cooling 
water, more working space is available around the 
tuyere.s, blow stocks and the columns, as well as between 
the iron and cinder runners near the furnace, so that, 
on the whole, the cast-house work and also the mechan¬ 
ical maintenance becomes easier and simpler. 

Pkcsknt Hkarth Dimensions at South Chicago 

In order to illustrate the extent to which hearth 
dimensions have grown in recent years, T might mention 
that the average hearth diameter of all 22-ft. bosh 
furnaces at the South Chicago plant of the Illinois Steel 
Co. was increa.sed from 16 ft. 6 in. in 1011 to 18 ft. 
G in. in 1919, and that the best average monthly pro¬ 
duction of these .same furnaces equaled 512 tons per 
furnace-day in December, 1911, as against 556 tons in 
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May, 1920. For this increased output the adoption 
of larjrer hearths is primarily responsible, no enlarge¬ 
ment of the furnaces or important changes of lines 
above the bosh having been made. During the same 
time our fuel conditions have developed no permanent 
improvement, but rather have experienced a decided 
ihaiige for the worse. The fuel consumption per ton of 
iron for the two periods cited above were 2,053 lb. in 
December, 1911, and 2,037 lb. in May, 1920. 

In this connection I wish to point out that with this 
development of hearth dimensions the old practice of 
comparing furnace performances on the basis of their 
daily pig iron output per sq.ft, of hearth area is no 
longer applicable. It will readily be understood that 
this method of calculating furnace ratings, while 
capable of furnishing reasonably equitable data where 
hearth sizes bore the same relation to furnace dimen¬ 
sions as a whole, must naturally cease to be of value 
as soon as hearth diameters are increased beyond the 
customary proportion. 

Effect on Stack Lines 

So far this discussion has dealt with changes of 
hearth and bosh dimensions which did not contemplate 
(»r entail any changes in the upper or stack part of the 
furnace. Lately, however, larger hearths have also 
enabled modifications of the stack lines which were not 
practicable before, although their desirability had been 
felt for some time. Particularly for operations whore 
soft, easily reduced ores are used which are known to 
have a tendency to swell under the influence of the 
reducing furnace gases, the suggestion had been made 
that the uniform descent of the stock might be facil¬ 
itated by increasing the batter of the stack lining, 
thereby reducing any “jamming” tendencies as well as 
friction. One way to obtain this would seem to require 
merely a decrease in the diameter of the stock line. 
This, however, did not appear to be permissible on 


modern fast-driven furnaces using a large pen*cntage 
of flne ores, since the gas velocity at the stock line, 
which, all other things being etiual, must necessarily 
be determined by the available area, was known to 
be so high in many cases as to keep the surface of the 
charge in more or less constant agitation. Thus the 
limit w’ould bo closely approached beyond which dust 
losses would rapidly grow to excessive proportions. 
The diameter of the bosh, on the other hand, appeared 
to be deflnitely controlled by the limits of hearth 
dimensions and bosh angles. The only means remaining, 
then, of obtaining at least a slight increase in the stack 
batter was to carry the straight stock line section down 
lower into the furnace and thereby reserve the relief 
offered by a greater outward slope of the furnace walls 
for that part of the travel in which the swelling of the 
ore and consequently the friction was thought to be 
most prominent. 

With the removal of the assumed limitations of 
hearth dimensions the situation has changed. Hearth 
diameters of 20 ft. and larger are in .satisfactory oper¬ 
ation and the oy3portiinity is now here to increase the 
bosh diameter over the rather commonly iiccepted 22-ft. 
standard without sacrificing anything in suitability of 
bosh angle or height. The result to be expei!ted from 
such designs should, of cour.se, be a freer working of 
the furniu-c—that is, regular descent of the charges— 
and, other conditions being C(|ual, a lower blast pres¬ 
sure. 

Operating Details No. G Furnace 

Practical results appear to verify this theoretical 
analysis, since, for instance. No. G blast furnace at 
the South Works, of the Illinois Steel Co., which was 
designed along such lines of rea.soning and has now 
been in operation for about tw'o years, has consistently 
worked with a more regular and uniformly lower blast 
pressure than the other furnaces at this plant umler 
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July. 

. 551 

4,320 

2,001 

837 

+ 7 

222 

132 

78 1 

44.194 

1.065 

18 1 

1 33 

0 039 

51 83 

5 6 

Aug. 

. 530 

4,300 

2,017 

852 

8 

222 

112 

73 5 

41.161 

1,053 

16 6 

1 37 

0 039 

51 84 

5 7 

Avo. 

. 547 

4.362 

2,002 

805 

4 20 

210 

117 

85 1 

42.052 

1.051 

17 3 

I 35 

0 040 

51 17 

6 3 
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comparative conditions. The principal dimensions of 
this furnace are Kiven in Fij?. 1, and data illustrating 
its performance are shown in Table I. 

In order to afford a basis for comparison the aver¬ 
age performance of all other South Works furnaces 
for the same period of time is given herewith in Table 
II. It should be noted that No. 6 furnace was operated 
for the entire period on practically 100 per cent Mesaba 
ores and that no scrap of any kind was charged. Beyond 
this the data presented are believed to require no 
special comment, 
except to point out 
that the fuel con¬ 
sumption was in¬ 
ferior to that of 
former years. This 
is due exclusively 
to the inade<iUHcy, 
irregularity and in¬ 
ferior quality of 
our fuel supply. 

The fuel question, 
however, besides 
having been dwelt 
upon of late on sev¬ 
eral occasions, is 
not believed to be 
of primary interest 
in the scope of this 
paper; also, there 
appears to be 
little hope that 
further discussions 
b y blast-furnace 
operators may pro¬ 
duce beneficial re¬ 
sults. Although the 
number of large 
furnace hearths in¬ 
stalled throughout 

the country has increased by leaps and bounds during 
recent years, some furnace men are still maintaining a 
rather skeptical attitude and are occasionally voicing 
their objections with more or less substantial arguments. 
It may, therefore, be interesting to discuss here some 
of the points brought forth on the subject. 



I'U 1. DTMBNSION.S OK 

Kl’KN.Vt’K NO. «. SOUTH WORKS. 
ILLINOIS STRKL ('<). 


Reputed “Jetting” in Wide Furnaces 

One of the most frequently heard assertions is that 
the large hearth furnaces must necessarily suffer from 
lack of penetration and that this ailment can be 
alleviated only by either considerably overblowing or 
by reducing the tuyere size to such small dimensions 
as to create a pronounced “jetting” action. 

Advocates of this theory are, in my opinion, labor¬ 
ing under a wrong assumption with regard to the 
actual pressure drop through the tuyeres of a blast 
furnace. Calculations based on authoritative tests con¬ 
cerning the flow of air through orifices show that 
under average conditions of Mesaba practice this pres¬ 
sure drop is less than 10 per cent of the total blast 
pressure, and this figure has been repeatedly verified 
by taking pressure readings on furnaces in operation. 
Since it is also a scientific fact that the energy of the 
air flow through an orifice—that is, its ability to over¬ 
come resistance, or to penetrate—varies directly as 
the difference in pressure before and after the orifice, 


it will be readily seen that, other things being equal, 
a doubling of the penetrating ability would require 
only a small increase in total blast pressure. However, 
practice on our largest hearth furnace in South Chicago 
has, 1 believe, conclusively demonstrated that no such 
additional penetrating energy is required. Based on 
an equal volume of wind blown, it was found best to 
use a slightly larger tuyere area than on other fur¬ 
naces with smaller hearths. The only possible explana¬ 
tion for this .seems to be that the materials are not 
packed as tightly in the large hearth and actually offer 
less resistance to the blast. The latter, therefore, with 
the same energy, is able to penetrate for a greater 
radial di.stance than was formerly possible. 

Tuyere Dimensions 

Another point which has been raised as indicating 
the fallacy of the large hearth design is the fact that 
on many large hearth furnaces the tuyer. 3 s, extending 
from 9 to 12 in. into the furnace proper, are longer 
than those in use at other plants. The assertion has 
even been made that the “jetting” action as discussed 
before, together with the long tuyeres, produces 
“phantom” boshes, the actual working lines of the 
furnace having a much flatter bo.sh angle and smaller 
hearth than those provided in the design. I feel justi¬ 
fied on the basis of our experience at South Chicago to 
say that we are able to use longer tuyeres to good 
advantage, and do so on furnaces with hearth diam¬ 
eters ranging from 17 ft. 8 in. to 20 ft. 9 in., largely 
on account of our steep and low boshes. Without the.se, 
shorter tuyeres would have to be used in an attempt 
to keep the bosh clean and prevent the formation of 
accumulations, the periodical building up and sliding 
off of which was formerly a source of continuous trouble 
at a good many plants. How the use of such short 
tuyeres in numerous instances resulted in “working too 
close to the bosh,” cutting out the brickwork between 
the bosh cooling plates and leaving the latter sticking 
out into the furnace, is no doubt well known to many 
furnace men. A bosh in this condition becomes, of 
course^ still harder to keep clean, as the erosion has 
produced a .series of shelves which have justly been 
called “ideal lodging places for scaffold formations.” 

Troubles resulting therefrom have at times been 
charged to overcooling of the bosh, and warning notes 
have been voiced against the disadvantages of this evil. 
While I fully believe that overcooling is disadvanta¬ 
geous, I do not think that a decrease in the number of 
bosh plates used and a corresponding increase in the 
size of the unprotected areas between such plates is 
the proper remedy. We are using, at South Chicago, 
a closer spacing of bosh plates than is customary at 
many plants. With this construction we have eliminated 
to a large extent the above-mentioned shelf formation 
due to erosion, as well as the evils of overcooling, 
simply by not “working too close to the bosh.” This 
we believe to have accomplished by the use of longer 
tuyeres. 

We have had the opportunity of late to inspect during 
the repairing of several of our furnaces the bosh linings 
after successful campaigns and blowing out on account 
of business conditions. The evidence as found came up 
to our expectations. It was clearly apparent that all 
the cooling plates had been completely coated during 
the operation of the furnace; erosion was practically 
absent, so that the interior of the bosh presented a 
uniformly smooth surface which could offer little or no 
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esiatance to t h e 
travel of the stock. 

The same inspec- 
jons have in my 
.•pinion also fur- 
lished ample proof 
hat the “phantom 
noshes” and “auto- 
jnatically reduced 
hearth dimensions” 
which have been 
theorized about do 
not exist in our fur¬ 
naces. It has further 
been asserted that 
with an increase in 
hearth diameter it 
would be necessary 
to add to the num- 
})cr of tuyeres in or¬ 
der to avoid too 
^reat a distance be- 
tween the same, 
since this would lead 
to the formation of 
pilasters of inactive 
material and an un¬ 
desirable reduction 
of hearth area. In 
reply to this I can 
only state that on 
four of our furnaces 
at South Chicago, 
where the distance 
between the centers 
of adjoining tuyeres, 
measured on the 
periphery of the 

hearth, was 4 ft. 71 in., 4 ft. lU in., 5 ft. 93 in. and 5 ft. 
103 in., inspection after blowing out did not show any 
such formations. On our No. 6 furnace, where with 20 
ft. 9 in. hearth diameter and ten tuyeres the distance 
between tuyeres amounts to 6 ft. 6.1 in., we do not 
expect to have an opportunity for inspection for some 
time to come. I feel justified, however, in stating that 
the operation of this furnace does not reveal any indi¬ 
cations of forming such accumulations between tuyeres. 

Wide Hearth Definitely Superior to Narrow 



FIG. 2. reinforced CONCRETE 
GIRDLE ENCLOSING FURNACE 
HEARTH 


Another statement which has been made in literature 
is that large hearths are not capable of maximum heat 
concentration and that for this reason a poor quality 
of fuel would here be more likely to give serious trouble 
through building up in the bottom than would be the 
case with smaller hearth dimensions. For the same 
reason large hearths were said to be not as well suited 
for the manufacture of foundry iron and other high- 
silicon grades. So far I have not been able to find a 
satisfactory explanation or theory as to how a small 
hearth favors maximum heat concentration, and am, 
therefore, unable to discuss this question. 

As to the ability to operate under adverse conditions 
of raw materials I feel that little can be added to the 
statements made in Mr. West’s paper and the discus¬ 
sions presented therewith before this Institute in May, 
1918, except to say that furnace operations since have 
only furnished additional proof of the assertions made 


on that occasion. The same is true regarding the ques¬ 
tion of manufacturing foundry iron, which at that time 
was fully covered by G. L. Collord. 

In summing up these arguments I do not intend to 
deny that conditions may exist in this country—and 
they are well known to predominate abroad—where in 
normal operations furnaces with high or flat boshes 
and small hearth dimensions work entirely satisfactorily 
and compare w’ell in results with those accomplished in 
Mesaba practice by furnaces with larger hearths. The 
fact remains, however, that in a great number of 
instances and under different conditions of raw mate¬ 
rials, practice and products the larger hearth has been 
the means of obtaining improvements in output and 
economy which were not realized before. 

Construction Details 

Concerning the constructive features involved m the 
design of large furnace hearths it may be said that few 
departures have so far been made from former stand¬ 
ards. On the contrary, it should be emphasized that 
the enlargement has not imposed additional or increased 
stresses and duties, while in some respects the demands 
upon the strength and wearing qualities of the construc¬ 
tion have actually lessened. The volume for storing 
the molten iron and slag being larger, the maximum 
height to which these latter will rise above the low level 
prevailing at the end of the cast must for a given 
production necessarily be lower. Thus less pressure is 
exerted per sq.ft, of bottom and he irth walls, and there 
is less danger of metal reaching the level of the cinder 
notch or of slag interfering with the combustion of 
coke at the tuyere level. Such advantages are distinctly 
to the credit of the large hearth, as they could not hu«^e 
been obtained by increasing the vertical distances be¬ 
tween the iron and cinder notches and the tuyere level. 
These dimensions must necessarily be kept below a well 
defined maximum, otherwise the metal bath, being re¬ 
moved too far from the zone of highest temperature, 
becomes the cause of producing physically cold iron, 
which is the source of many evils and worries in steel 
works as well as in blast-furnace practice. 

Having made provisions for storing larger quantities 

of molten metal in 
the furnace and hav¬ 
ing reduced the num¬ 
ber of casts per day 
accordingly, it be¬ 
comes naturally of 
utmost importance 
to leave nothing un¬ 
done toward mini¬ 
mizing the danget 
of iron breakouts. 
To obviate this most 
hated of all furnace 
troubles requires- - 
aside from highest 
quality of building 
materials and first- 
class workmanship 
—uninterrupted, ef¬ 
fective water-cool¬ 
ing and ample me¬ 
chanical strength. 
The latter should 
preferably be pro- 





FIG. 8. rONVENTlONAL DESIGN 
OF HEARTH JACTKKT 
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vided in such a way that a possible failure of the former 
at any one point, with resultant local heatinK and per¬ 
haps an incipient breakout, will not at the same time re> 
duce the strength of the mechanical bond. It is appar¬ 
ent that this mi}?ht readily be the case where cast iron 
watercooled staves are placed immediately inside of a 
steel hearth jacket, or where watercooled hearth jacket 
sections are encircled by bands placed directly on the 
jacket itself. To eliminate this risk we have at South 
Chicago developed a desijfri which has now been in use 
for several years and consists mainly of a circular beam 
of reinforced concrete placed at some distance from the 
watercooled cast iron hearth jacket, as shown in Kig. 2. 


mitted to remain would interfere with the cooling effec^ 
and eventually lead to the destruction of such plateN 
may readily be removed during operation. Furthei 
more, these plates have the advantage of a positively 
controlled flow of water, no core holes being requiror 
in the baflle plates such as are generally found in thf 
older designs, where they permit of bypassing the watcM 
around the outside edge of the plate and of depositing; 
solid matter in the remaining passages in which tlu 
flow of water*is decreased correspondingly. 

It should also be noted that in the new design the 
baffling of the plate is arranged parallel to instead of 
at right angles to the line of withdrawal from the brick- 



Co 




ri<!. roWKNTIONAL 
iSOSII I'l.ATK 


I. KKVI.SKli 1>KS1(:\ OF 
IIKAimi .IAi*KWT 


Via. «. IlKVISKI) UKSION OK 
UO.SH IT.ATE 


The space between this concrete reinforcement and the 
hearth jacket is bricked up with firebrick, so that any 
radial pressure exerted on the hearth jacket, or expan¬ 
sion stresses of the latter, are directly transmitted to 
the concrete girdle. Provision is made by allowing 
clearance on the furnace side of each column so that no 
side thrust can be transmitted to them. 

Hearth Jacket and Bosh Plates 

In order to reduce the chances of interruption in the 
watercooling of the hearth jacket segments, we have 
abandoned the rather conventional design as shown in 
Fig. 3, because it was found impossible at times to 
remove obstructions, carried in with the water, from 
the many bends and angles of the cast-in cooling pipes. 
In its place we are now installing the construction 
illustrated in Fig. 4. It will be seen that only simple 
hairpin loops of pipe are used in this design, so that 
in ca.se of .stoppage each pipe is accessible from the 
outside for practically its entire length. Also, should 
it be found impo.ssible to remove an ob.struction from 
one of the loops, it is no longer necessary, as before, to 
di.scontinue cocjling the entire section. 

Following similar lines of reasoning, we are replacing 
the bosh plate design as shown in Fig. 5 by that illus¬ 
trated in Fig. 6. As may be .seen, this type of plate is 
readily accessible for cleaning out, when required, by 
simply taking out the pipe plugs provided for this pur¬ 
pose. Accumulations of solid matter, which if per- 


work. Furnace operators who on account of adverse 
water conditions encounter the necessity of frequent 
bosh plate changes will appreciate this feature, as it 
effectively supports the arched surface and prevents 
indentations, which formerly interfered with the re¬ 
moval of the plates from the brickwork. 

Conclusion 

In conclusion I take pleasure in pointing out that the 
successful development of the large hearth blast furnace, 
unhampered, as far as I am aware, by any sacrifice of 
former advantages, is an exclusively American accom¬ 
plishment, which today is evoking the keenest interest 
of our competitors abroad. 

The results obtained so far justify the belief that 
permanent progress has been achieved to the lasting 
benefit of the American iron and steel industry. 

Standardization of Sieves by the U. S. 
Bureau of Standards 

During October the problem of standardization 
of sand sieves has been taken up by the Bureau of 
Standards with the object of preparing standard 
samples for their testing. The bureau at present main¬ 
tains standard cement samples for checking 200-mesh 
sieves and these samples may be used for the deter¬ 
mination of correction factors for such sieves, thus 
comparing them with the standards kept at the bureau. 
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The Manufacture of Lime for Chemical and Metallurgical 

Purposes*—II 

\ Description of the Applications of the Rotary Limekiln in Burning Stone and Recovering Spent Lime 
—^Advantages in Capacity, Low Labor and Operation Costs and 
Utilization of Spallsf 

• By RICHARD K. MEADE 


T he rotary kiln which has been so universally 
adopted for cement plants is now being employed 
to a growing extent for burning lime for chemical 
and metallurgical purposes. For burning lime to be so 
used it has many points of advantage over the shaft 
kiln, chief of which are the low labor and fuel cost of 
operating and the uniformity and thoroughness with 
which the lime may be burned. 

There has always been considerable objection to the 
use of the rotary kiln for the production of building 
lime. This prejudice is to some degree due to 
ignorance on the part of the builder. Fine lime is 
generally the result of air slaking, and as air-slaked 
lime is partly reverted to the carbonate, it is natural 
that the builder should demand lime in lumps. The 
product obtained by the rotary kiln ranges in size from 
2 in. to dust and is indeed often much finer than this. 
On being supplied with this fine lime, the builder sup- 
F)Oses that it is air-slaked lime and refuses it. 

At one or two plants producing rotary-kiln lime, the 
lime is hydrated and sold to builders in the form of 
hydrate. The hydrate made from this lime differs very 
little, if any, from that made from the ordinary grades 
of shaft-kiln lime. 

Where the lime is desired for chemical and metal¬ 
lurgical purposes, such as in the manufacture of soda 
ash, wood pulp, carbide, cyanamide, calcium acetate, 
bleaching powder, bichromates, sugar, glass, ammonia, 
etc., for causticizing and furnace linings and flux—in 
short, where lump lime is not necessary—the rotary kiln 
will prove superior to the shaft kiln provided the quan¬ 
tity of lime justifies the outlay. 

The first definite proposal to use a rotary kiln for 
burning lime appeared in a patent which was granted to 
Henry Mathey of New York in 1885 (U. S. Patent 
330,603) on a process of making lime which consisted in 
first crushing the stone to a suitable degree of fineness 
to pass a No. 4 or No. 6 mesh screen, then burning in 
a revolving furnace which he invented (U. S. Patent 
325,269). This consisted of a rotary cylinder somewhat 
similar to the present day kiln except that the center 
line of the kiln was horizontal, while the kiln itself was 
made slightly cone shape, this latter serving just as 
does the inclination of the straight cylinder to work the 
material through as the furnace revolved. 

The John G. Jones patent (U. S. Patent 832,485), 
taken out in 1906, specifies the use of the present-day 
kiln, but covers the burning of lime in a **granular 
condition with granules of such size as will readily pass 
a 1-in. mesh screen,” and this phrase occurs in all his 
claims. In view of the fact that the use of an apparatus 

*R<^ncl before the AmcrlcHn Tnittituto of C'hrmlc'iil Rnslncerx, 
iMo*'treal. June 28. 1920. 

+ For Part 1 aoo Phkm. & Mkt. Enu., voI. 23, No. 17, Oct. 27. 
1920. p. 841. 


cannot be patented and that Mathey had previously 
suggested the burning of limestone in a granular con¬ 
dition, it is not at all surprising that Jones, so far us 
I know, has never made any serious attempt to sustain 
his patent. 

Some experiments were also made in the early days 
of the cement industry on burning lime in rotary kilns. 
About 1906 the New York Lime Co. started to burn 
lime at Natural Bridge, N. Y., in a rotary kiln and 
shortly after this rotary limekiln plants were built by 
both the Union Carbide Co. and the Aluminum Ore Co. 
There are now in operation quite a number of rotary- 
kiln lime plants supplying lime for chemical and metal¬ 
lurgical purposes. 

The Eastern Potash Co. is now installing at New 
Brunswick, N. J., a rotary-kiln lime plant equipped with 
ten rotary kilns, each 8 ft. x 125 ft. This plant when 
completed will have a capacity of 1,000 tons of lime per 
day and will be the largest lime plant in the world. 

The Air Nitrates Works at Muscle Shoals, Ala., is 
also equipped with a rotary-kiln lime plant which con¬ 
tains seven kilns of the above size. 

The Union Carbide Co. has two rotary-kiln lime plants 
and no other kiln compares with the rotary one for 
burning lime for carbide, because of the thoroughness 
with which this type of kiln burns the lime. Any 
unburned stone in lime for this purpose not only .must 
be decomposed with a great expenditure of power in 
the electric furnace but the carbon dioxide liberated 
destroys the carbon electrodes. 

The rotary kiln is now being quite extensively used 
also for burning dolomite for furnace lining. For this 
latter purpose much harder burning is necessary than 
can be obtained easily in a shaft kiln. The rotary kiln 
is also pretty generally used for calcining magnesite in 
(>alifornia. 

Lime Recovery 

An application of rotary kilns .for burning lime of 
particular interest in the chemical industry is the 
employment of these for burning lime from the waste 
carbonate of lime, or *Mime sludge,” obtained from thS 
manufacture of caustic soda by the action of lime on 
soda ash and in sugar refining. Large quantities of this 
waste are produced by paper pulp mills, caustic soda 
works and t<eet sugar manufactories. The rotary kiln 
is now being employed for converting this waste into 
lime in all of these industries. 

The attempt to burn the waste in a rotary kiln began 
about 1900, when the kiln was employed in connection 
with driers. This combination had already been tried 
on wet materials in the cement industry and proved a 
failure. The use of driers in recovering waste was soon 
abandoned and the employment of long kilns, following 
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the cement practice on wet materials, was substituted. 
This, in connection with various schemes for thickening 
the waste sludge so as to reduce the water to be 
evaporated, has made the burning of lime waste com¬ 
mercially profitable. 

The waste is usually received in the form of very 
thin sludge or slurry and it is necessary to dewater 
this by passing it through filter presses. The first 
presses employed were of the intermittent type, 
Recently, however, the continuous type presses have 
been found more satisfactory. The rotary presses are 
particularly convenient, as the cake may be scraped 
from the latter directly into the kiln. As fed to the 
kiln under these conditions, the material usually con¬ 
tains from 45 to 55 per cent water. It is desirable to 
reduce the quantity of water as far as possible in order 
to reduce the work of evaporating this water in the 
kiln. 

Generally, producer gas is used for burning lime 


carried, from the press to the kiln on a belt conveyor. 
Recovered lime consists of small, slightly oval lumps 
ranging in size from that of a walnut down to dust. 
The color is slightly yellowish or greenish. The lumps 
slake quite a bit slower than rock lime and consequently 
causticize somewhat slower. On the other hand, the 
resulting precipitated carbonate of lime usually settles 
much more quickly. The lime will slake much more 
rapidly if the lumps are crushed before being added to 
the solutions to be causticized. 

The lime will gradually pick up impurities from the 
process and also from the kiln lining, so that it is not 
possible to bum the same sludge over and over 
indefinitely. Instead of starting with an entire fresh 
lot of lime, therefore, it is the general practice to intro¬ 
duce a small quantity of rock lime into the system at 
regular intervals and to sell a corresponding amount of 
recovered lime or discard the equivalent amount of 
sludge. This loss is usually made up by adding ground 



sludge. Where available and cheap, however, natural 
gas or fuel oil would be superior fuels. Pulverized coal 
is not entirely satisfactory, as the amount of ash 
introduced is considerable, due to the much greater 
quantity of fuel required to bum the wet sludge. The 
wet sludge in the upper part of the kiln serves to catch 
and retain a large part of the ash which in burning 
limestone would pass out of the stack. 

The capacity of a rotary kiln burning alkali waste 
will vary very largely with the water content of the 
waste when fed to the kiln. If properly installed a 
kiln burning lime waste will have about 60 per cent of 
the capacity of the same kiln burning limestone—the 
actual amount depending to a large extent on how much 
water remains in the sludge. 

The fuel requirements also vary with the amount of 
water in the sludge, but .with a sludge containing 50 
mr cent water the amount of coal required per ton of 
fime will be from 800 to 1,000 lb. The amount of 
natural gas will range between 11,000 and 14,000 cu.ft., 
while the oil will range between 72 and 90 gal. The 
labor, power, repairs, etc., required to operate a lime- 
recovery plant will be about the same as are required to 
operate a plant burning limestone, with the addition of 
a man to watch the filter presses. 

In many of the newer plants mechanical filters are 
a part of the causticizing equipment and the operation 
of these would be considered as part of the causticizing 
plant. If possible, these filters should be located so that 
they can feed the cake directly into the kiln, but where 
it is less convenient to do this the material can be 


limestone to the kiln along with the lime sludge. The 
amount of lime necessary to replace losses usually 
amounts to about 5 to 10 per cent. The recovered lime, 
if burned at all skillfully, will contain as much caustic 
lime as the best lump lime made from limestone. Lime 
sludge usually contains a certain small amount of caustic 
soda and the reburned lime of course contains this soda 
which is so recovered, adding to the saving to be 
effected by the process. 

The kiln used for recovering lime waste may also be 
used to burn lime from limestone provided the latter is 
crushed and there are suitable means at hand for feed¬ 
ing it to the kiln. 

A lime-recovery plant will cost approximately $1,500 
per ton of lime recovered. This figure includes filter 
press, gas producer and buildings. 

Description of Rotary Kiln • 

The rotary kiln as used for burning lime does -not 
differ in any particular from that used in the cement 
industry. It consists of an inclined cylinder from 6 to 
8 ft. in diameter and from 60 to 125 ft. long. This 
cylinder is lined with firebrick and is supported on two 
or more steel tires which revolve on rollers. Power is 
received by means of a girt gear and supplied by a 
train of gears. The cylinder is slightly inclined from 
the horizontal, usually from } to f in. to the foot. The 
limestone is fed in at the upper end of the kiln and a 
jet of burning fuel is introduced at the lower. The 
limestone works its way through the furnace as the 
latter revolves aiid' is burned by the gases passing 
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through the latter, falling out at the lower end of 
the kiln.* 

Fig. 6 illustrates a rotary-kiln lime plant. The stone 
is held in a large bin and is fed from this automatically 
and continuously into the kiln. The latter is heated in 
this case by pulverized coal. The lime falls out of the 
kiln into a coder, which reduces its temperature to the 
point where it can be conveniently handled. 

The capacity of various size kilns is given in the 
accompanying table. 


CAPACITY OF ROTARY K1I.KS BURNING LIMR FROM I.IMEaTONK 


Diameter 

Length 

Unlined 

Shell, 

Shell, 

Ft. 

Ft. 

5 

60 

6 

60 

6 

100 

7 

80 

7 

too 

8 

125 


• NOTK—Motors slioiild of i‘fiiirsp 
pow or required. 


Capacity 

Anproxitnnte 

llorsejMiwer 

per Day 
of 24 Hr., 

Tons 

ItCMUired'i' 

18-20 

25 30 

4 

40-50 

n 

55 (.0 

10 

70-80 

12) 

90-100 

17 

larger, as ihiH 

is Affiinl nvorage horse- 


Spalls Used in Rotary Kiln 

The advantages of the rotary kiln begin with the 
quarry. With the old shaft kiln, whether of the most 
improved type or not, it is necessary to feed the kiln 
with stone of a certain size. If the stone is too big, 
the heat cannot penetrate to the center of the lump 
and consequently there will be a core or center of 
unbumed limestone. If the stone is too small, the small 
pieces will work their way into the crevices between the 
larger stone and will choke the draft of the kiln, not 
only decreasing very materially the output of the latter 
but also causing irregular burning of the stone, due to 
the fact that the gases are forced to seek the path of 
least resistance and will probably avoid the central por¬ 
tion of the kiln in which the fine stone is more apt to lie. 

As a general rule, the stone for the shaft kiln should 
be brought down to a size ranging between 2 and 8 in. 
Where the stone breaks up in the form of slabs, these 
latter can be quite long provided their least dimension 
is not greater than 8 in. 

The necessity of having the stone of this size 
increases very materially not only the labor but also the 
waste in the quarry. Where the small stone or spalls 
can be sent to a crushing plant or other use can be found 
for them, the item of waste is not so great, but where 
they must be thrown away, the loss from this source is 
considerable. Quite a number of lime manufacturers 
have installed rotary kilns in connection with their 
vertical kilns with the express idea of burning up these 
small stones. 

The saving of labor in the quarry is very considerable. 
The sledging of the stone to proper size and the hand 
sorting and forking add much to the cost of this. Any¬ 
one with experience in such matters will appreciate the 
fact that stone can be crushed to 2 in. by a stone 
crusher much more cheaply than it can be crushed to 8 
in. by hand. “Cup grease’* is much cheaper now than 
“elbow grease.’* 

There are also numerous limestones which do not 
bum very satisfactorily in a shaft kiln owing to the 
fact that when the heat strikes them they decrepitate 


and fall into small pieces. -In some cases this action is 
very marked, the stone being almost reduced to dust. 
A very good example of this is the highly crystalline 
limestone found in the neighborhood of Franklin 
Furnace, N. J., some of the purest ledges of which have 
never been successfully burned in a shaft •kiln due to 
this very action. Another limestone which is difficult to 
burn in a vertical kiln but which can be burned in a 
rotary kiln is the soft, chalky limestone of central 
Florida. 

The saving effected in the quarry by a rotary kiln 
depends very largely on the size of the plant. If the 
plant is large enough, the fact that the quarrying can 
be done with steam shovels will appeal to even the 
layman as a great saving over the process of carefully 
breaking down all stone to proper size by means of 
sledges* and then loading by hand on cars. 

The earlier rotary-kiln plants nearly all reduced their 
stone to quite fine material—passing the 1-in. screen, or 
about } in. and under. In the writer’s opinion this is 
unnecessary and good results are now being obtained 
with stone crushed to pass a 2-in. screen. This has the 
advantage of saving power and simplifying the outfit 
required. 

The power required to crush the limestone may be 
safely figured at about H hp.-hr. per ton of limestone 
crushed, which is equivalent to 2i hp.-hr. per ton of 
lime produced (1.87 kw.-hr.). 

In small plants which would naturally employ hand 
labor for quarrying, a small gyratory crusher with 
smooth concaves and head may be used, setting this to 
2-in. screening and returning the oversize to the 
crusher for recrushing. 

As a general rule, better results can be obtained by 
screening out the dust from the coarse rock before 
burning. This increases somewhat the capacity of the 
kiln. This dust also contains a large part of the dirt 
which finds its way into the quarry, so that the writer 
has found its removal is of advantage in increasing the 
purity of the lime. In localities where water is* abun¬ 
dant there would be no objection to washing the lime¬ 
stone to free it from dirt, as the wet stone would not 
affect materially the operation of the kiln. 

Probably most chemical manufacturers will purchase 
their stone. In this event a good specification would be 
“to pass a screen with round perforations 2 in. in 
diameter and be retained on a screen with round per¬ 
forations i in. in diameter.’’ 

Part III, dealing with Operation, will appear in a sub¬ 
sequent issfie. 


Search for Sodium Sulphate 

Active prospecting for sodium sulphate has begun in 
the West and the Bureau of Mines is receiving numerous 
inquiries regarding its occurrence and its character¬ 
istics as found in nature. The bureau’s chemists are at 
a loss to explain this sudden interest in sodium sulphate 
prospecting. Heretofore practically the entire supply 
has been the manufactured product, a considerable 
portion of which is a byproduct of hydrochloric acid 
making. Large deposits of sodium sulphate occur in 
Wyoming, Nevada and Utah—^the “white alkali'’ of the 
semi-?)rid regions. 


^The construction of the kiln and Its history and use In various 
Industries was described in detail In the Transactions of the 
American Institute of Chemical Rnglneers. vol. 7, p. 153. and In 
Uie Journal of Indtutridl and Engineering Ohemiatry of Septem¬ 
ber. 1914, p. *4. 


nf the shaft kiln plant Is larffc rnouffh to Justify the cost of 
the installation of very large crushers the steam shovel can be 
used here also and tho limestone crushed In sur‘h crushers arul 
slsf;d by screens as is done by the Solvay Process Co. at Jaraes- 
vlllc, N. Y. The waste In such a plant Is large, hpwever. 
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The Expansion of Glass at High 
Temperatures 

By W. B. Pietenpol 

HE problems met in the manufacture of optical 
and commercial glass have necessitated extended 
investigations concerning methods for determining the 
proper procedure and treatment of the glass during the 
productive stage. Relative to such research the solu¬ 
tion of the means of determining a suitable annealing 
temperature is of importance depending upon the pur¬ 
pose for which the glass is to be used. In the manufac¬ 
ture of optical glass the greatest care must be exercised 
throughout every stage of the process in order that the 
glass may be homogeneous and free from strain. 

Methods of determining the annealing range have 
been investigated by observing the disappearance of 
double refraction, the region of heat absorption and the 
rate of deformation of loaded rods. The relation of 
the rate of thermal expansion to the annealing temper¬ 
ature has also been pointed out, but without due em¬ 
phasis upon the importance with which the determina¬ 
tion of the rate of expansion bears upon the manufac¬ 
ture of glass. With a view of determining more defi¬ 
nitely this relation and extending the temperature range 
through which the expansion of glass has been inves¬ 
tigated, the author has carried out a series of exper¬ 
iments by a simpler and a more direct method than 
has heretofore been used. 

To the engineer and industrial concern, laboratory 
results depending upon the measurement of minute 
(juantities are not as acceptable as the results of ex¬ 
periments upon bodies comparable in dimensions with 
those found in the industries. Though acknowledging 
the rehned lalioratory technique of the physicist in 
measuring the change in dimensions of a centimeter 
of material in terms of the wave-length of light—i. e., 
of the order of one two-thousandths of a millimeter—in 
general there is some hesitancy in applying the results 
of such delicate measurements to the commercial proc¬ 
ess. This was considered sufiicient reason for adopt¬ 
ing a method by which the thermal expansion of rel¬ 
atively large samples of glass could be examined. The 
accuracy of measurement was thereby increased and the 
results not so dependent upon the homogeneity of the 
sample in question. 

An electric furnace, 100 cm. in length and 6 cm. in 
diameter, was constructed with small openings about 
12 cm. from the ends, through which specially designed 
microscopes were focused upon the samples of glass. 
The strips of glass were about 76 cm. long and rested 
upon a flat piece of asbestos rigidly supported within 
the furnace. By the use of auxiliary heating coils in 
parallel with resistances the temperature was kept uni¬ 
form. As measured by thermocouples, the temperature 
in different parts of the furnace varied by less than 
1 deg. C. during the observations. The microscopes 
were focused upon diamond scratches on the glass and 
upon small platinum particles resting upon the surface 
of the glass strip. By this means the temperature at 
which the glass began to soften could be very closely 
determined. The microscopes were supported upon a 
heavy steel frame which was kept at constant temper¬ 
ature during the observations. 

The expansion of optical and other glass was 
measured from room temperature to 750 deg. C. The 
rate of expansion of annealed glass is nearly linear 


until temperatures of 450 to 550 deg. C. depending 
upon the kind of glass. The rate of expansion then 
increases by four to six times through a temperature 
range of 60 to 100 deg. C. This is in agreement with 
the. expansion determined by C. G. Peters of the Bureau 
of Standards by an interference method. 

Measurements have been extended to higher tem¬ 
peratures. After the rapid increase in expansion the 
rate of expansion again becomes nearly linear, in gen¬ 
eral being slightly greater than at low temperatures. 
When the softening point is reached the rate of expan¬ 
sion gradually decreases and the length of the strip 
remains constant. At this point the glass loses its 
form and no linear expansion can be measured. 

With unannealed glass the rate of expansion in gen¬ 
eral decreases from 50 to 160 deg. before the rapid ex- 
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pansion takes place. This decreased rate may con¬ 
tinue through a temperature range of 100 to 150 deg. 
depending upon the strain in the glass. In some in¬ 
stances the expansion through a range of 100 deg. is 
practically zero. Upon cooling, the strip of glass is 
shorter by a deflnite amount which is proportional to 
the strain which has been relieved. If the observations 
are carried to a sufficiently high temperature and the 
glass is sl6wly cooled, it becomes well annealed. A 
second set of measurements then taken upon the same 
strip of glass does not show this decrease in rate of 
Gxpansion,«but a nearly linear rate until the temperature 
of rapid expansion is reached. 

This is shown graphically in the flgure, which shows 
the thermal expansion curves of unannealed light bar¬ 
ium crown. Bureau of Standards, Melt 404. The two 
curves referred to are marked 54-1 st and 54-2nd. When 
an unannealed sample of the same melt of glass is 
heated to a point just below the temperature at which 
the rapid expansion begins (57-lat), the strain dis¬ 
appears entirely. The curve shows observations taken 
for about a hundred degrees upon cooling and the flnal 
point to which the strip of glass contracted at room 
temperature. Without moving the glass in the furnace, 
a second run was made with results as indicated by 
curve 57-2nd. The observations coincide with those of 
the previously indicated strip of annealed glass (54- 
2nd), showing that the annealing temperature had been 
reached. Curves 58-lst and 58-2nd show the results 
of heating the glass to a temperature below the anneal¬ 
ing point. Thus a determination of the rate of thermal 
expansion may be used as a very exact method of flnd- 
ing the proper annealing temperature. 

During the investigations which* were made on the 
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thermal expansion of different kinds of glass, it was 
noted that a certain strip of glass underwent a rapid 
contraction soon after the rapid expansion took place. 
This occurred at a temperature above 620 deg. C., when 
the glass rested on asbestos board which had not pre¬ 
viously been heated. Such asbestos contracts very 
greatly at high temperatures. This may have caused 
a compression in the glass sufficient to shorten the 
strip when in the plastic state. 

Department of I*hy8lr8. * 

I’nlverslty of Colorado. 

Boulder. Col. _ 

What Constitutes Unfair 
Trade Practice? 

By an Interested Observer 

HE abstract of an address by William B. Colver of 
the Federal Trade Commission which appears in 
Chemical & Metallurgical Engineering of Aug. 4 
(p. 191), coming at the time it did, presented an inter¬ 
esting coincidence, since Mr. Colver’s speech gives the 
sanction of a member of the Federal Trade Commis¬ 
sion to just such a line of investigation as that which 
Minerals Separation, Ltd., sought to exclude from the 
testimony of Theodore J. Hoover in the recent San 
Francisco hearing before the Federal Trade Commis¬ 
sion. 

Among those practices which Mr. Colver enumerates 
as being ‘'unfair methods against competitors” is given 
‘'false claims to patents or misrepresenting the scope 
ritalics mine] of patents. Statements of this character 
have been at times sufficiently broad to give claimant 
a monopoly of an industry.” 

Here is stated just such a case as Mr. Hoover per¬ 
ceives to be that of Minerals Separation, in its attempt 
so to construe its patents and so to broaden their claims 
as to bring within their scope the process of the porous 
bottom cell. 

When Mr. Hoover learned from his reading of the 
testimony being given in patent litigations just what a 
broad monopoly Minerals Separation was attempting 
to establish before the United States court, and when 
he realized how absolutely at variance these present 
claims are from any conception of the process which 
one would gain from the reading of a manuscript 
treatise which had been written by two of the inventors 
shortly after the invention of the process and which 
had been handed by one of them to Mr. Hoover at the 
time he was manager of Minerals Separation, for his 
instruction as to the process, he felt it to be his duty 
to divulge these gross discrepancies of statement. 

The fact of Mr. Hoover's possession of the manu¬ 
script was disclosed in an affidavit made by him in 
certain court proceedings in connection with the Miami 
infringement suit. The existence of the manuscript 
and the inconsistencies which it reveals had thus be¬ 
come public knowledge. 

Three fellow engineers, to whom the question was 
submitted, recognizing, as they did, how absolutely 
convinced Mr. Hoover was that he had found in the 
conflicting statements as contained in the Sulman and 
Picard manuscript and the statements now made by 
Minerals Separation in prosecuting its infringement 
suits a palpable attempt upon its part to perpetrate a 
fraud upon the United States court, could have arrived 
at no other conclusion than that it was ethical, under 
the circumstances, for him to divulge the contents of 


the manuscript. More than this, however, Mr. Hoover 
was himself impelled by the spirit of most enlightened 
ethics, in keeping with the modern trend of thought, 
in which the interest of the individual, as well as that 
of his employer, is subordinated to the gendral welfare. 
This idea is well illustrated in Article 3 of the code of 
ethics proposed by the American Society of Mechanical 
Engineers, which reads: 

He should consider the protection of his client’s 
employer’s interests in professional matters his 
essential obligation, provided these bit crests do not con¬ 
flict with the pnJblie welfare, [Italics mine.] Chem. & 
Met. Eng., June 2, p.'4042. 

This code, framed to conform to modern conceptions, 
was drawn up by eminent engineers from San Fran- 
cisco, Minneapolis, Atlanta, Boston and Baltimore and 
may therefore well be presumed to express a broad 
spirit. In its preamble and the twelve articles of the 
code itself the underlying principle is enunciated that 
the benefit of the public must come first, that of the 
employer second, and-that of the individual engineer 
last. 

It was indeed by the spirit of this code that Mr. 
Hoover was actuated, that not only the interest of the 
mining public, but that of the whole United States 
should be considered before that of his former employer, 
or his own personal disinclination to enter into such a 
controversy. 

''Misrepresenting the scope of patents,” says Mr. 
Colver. is one of the ‘‘unfair methods against a com¬ 
petitor,” statements of such a character as would give 
claimant *'a monopoly.” 

Now this would certainly appear to be just what 
Minerals Separation is attempting in its efforts so to 
broaden the scope of the claims of its patents as to 
include within the agitation of these patents such agi¬ 
tation as is incident upon the introduction of the air 
through the porous bottom of the cell in the pneumatic 
process, an agitation which the U. S. Circuit Court of 
Appeals says, in its Miami decision, ‘‘is not even ap¬ 
proximately of the violence and the duration of the 
agitation of the patent” (E. and M, J., Dec. 1, 1917, 
p. 966). 

We have, however, in this manuscript which Mr. 
Hoover has brought forward statements by two of the 
patentees of the process which show most conclusively 
what was the idea of these two inventors of the process 
as to the agitation of their process and just what it 
was that their discovery had added to the art, and 
that was simply the manner in which the ‘‘supersatura- 
tion” of the pulp was attained by a rapid rotary agita¬ 
tion of such violence that the gas [air| was ‘‘whipped 
into the ore pulp in minute bubbles.” ^ 

This manuscript is particularly important because 
written at a time immediately following the invention, 
and because it was written in a purely scientific vein 
and was not influenced by any such spirit of mental 
reservation as that which subsequently led to the entire 
suppression of so purely scientific a treatise. 

It was natural, under the circumstances, that in 
pressing the case before the Federal Trade Commission 
against Minerals Separation it was sought to introduce 
this manuscript, and also natural that Minerals Separa¬ 
tion should “object” to its introduction as “incompetent, 
irrelevant and immaterial.” 

The arguments as to the introduction of this docu¬ 
ment and as to Mr. Hoover's interpretation of it are 
not of moment in this connection except in so far as 




878 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol No. 18 


Minerals Separation objected to the introduction of the 
manuscript on the ground that it was improper for the 
Federal Trade Commission, as it was expressed, “to 
try out patent litigations/’ 

Such an interpretation of the situation as this by 
Minerals Separation is simply a play upon words. The 
Federal Trade Commission was making no attempt 
whatever to try a patent case, but simply to establish 
such an attempted broadening of the patent claims as 
is shown by Mr. Colver to constitute objectionable 
practice, the establishment of which fact comes well 
within the province of the Federal Trade Commission. 

That it is the duty of the Federal Trade Commission 
to determine whether among other improper practices, 
if there are such, Minerals Separation is also attempt¬ 
ing improperly to enlarge the scope of its patents with 
a view to obtaining a monopoly is clearly pointed out 
by Mr. Colver in his speech. 

If one turns to the pages of the Sulman-Picard manu¬ 
script treatise which were cited by Mr. Hoover in his 
testimony before the Federal Trade Commission in San 
Francisco, and compares statements found upon these 
pages with testimony presented by Minerals Separation 
in the United States courts, one may well believe that 
Mr. Hoover had every reason to feel himself impelled 
to disclose the suppressed manuscript. 

Limited space precludes the quotation of more than 
two or three examples. 

On page 6 of the manuscript, in a classified list of 
processes, we find this classification: 

(d) Dependent on the use of more or less minute 
quantities of oil to ‘‘cement” gas or air bubbles to the 
particles so covered with an indefinitely thin film of oil: 

Kroment. 

Sul man and Picard. 

Sulman, Picard and Ballot. 

Klmore (vacuum process). 

On page 83 we find the following: 

The second type of process, dependent on the flota¬ 
tion of oil particles by means of air or other gas, in¬ 
troduced in such a manner as to bring about a state 
of supersaturation in the solution, was discovered almost 
simultaneously by one of the authors in Kngland and 
Mr. Froment in Italy, though published first by the 
latter. 

In the Sulman, Picard and Ballot “frothing” proc¬ 
ess the same result is achieved without the employ¬ 
ment of decomposable carbonates and acid or other 
gas-producing mixture; the necessary gas is supplied 
by means of air, which is whipped into the ore pulp 
in minute bubbles by means of rapid rotary agitation. 

On page 94, referring to Froment and Minerals Sep¬ 
aration “frothing” process, Sulman and Picard say: 

Both these processes not only recover finely divided 
or slime sulphide mineral, but actually demand the 
•presence of the same for the production of a coherent 
froth. The minute amount ox oil added forms a film 
coating on the mineral which to all intents and pur¬ 
poses becomes part and parcel of the particle. 

We have, on the other hand, the following as an illus¬ 
tration of Minerals Separation’s interpretation of the 
Froment process, as presented in the United States 
District Court in Wilmington, Del., in which for their 
“thinnest possible layer” of an “ordinary oil” they 
chose an oil of such viscosity that it gave 13 per cent 
of oil upon the ore used, instead of an amount so small 
as to become “part and parcel of the particle,” not¬ 
withstanding that Froment’s instructions which had 
been given to Minerals Separation gave 1 per cent of 
oil as an example. 

As to the resulting product of the Froment process, 


Minerals Separation testified as follows (Miami Appeal 
Record, vol. 2, p. 1,456, Dr. Adolf Liebman’s answer to 
question 472): 

When you come to a scientific definition, we call froth 
air bubbles, collected on the surface of water or liquid. 

1 should call the results as obtained in this way (Fro¬ 
ment process) an emulsion, an emulsion produced by 
oil, some air bubbles, some mineral and some water. 

It may quite correctly be termed a magma, but a magma 
is not as definite as an emulsion. It is not a froth. 
When it comes to a strict definition it is not a froth. 

These and many other statements, both as to the 
classification and description of their own and other 
processes, which are contained in the Sulman and 
Picard suppressed manuscript arq found to be abso¬ 
lutely at variance with the entire contention of Miner¬ 
als Separation in its litigation before the U. S. courts. 

Moreover, the statements in the Sulman and Picard 
manuscript so evidently present the true knowledge 
and sincere convictions of these two inventors as to 
their own “frothing” process, as well as to the Froment 
and others, having been written down by them imme¬ 
diately following the invention, there would seem to be 
no question as to what any honorable engineer should 
do upon whom circumstances had thrust the knowledge 
of so monstrous a discrepancy. 

Belgian Chemical Company Developments 

A number of important developments and extensions 
in connection with the chemical and allied industries of 
Belgium, where, by the way, the process of reconstruc¬ 
tion is proceeding more rapidly and infinitely more or¬ 
derly than anywhere else in Europe, have to be 
recorded. 

La Socidte Chimique de I’Escaut has been established, 
with headquarters in Brussels, to carry on the manufac¬ 
ture and sale of chemical products and also the sale of 
raw materials for use in chemical manufacture. The 
capital of the concern is 4,500,000 fr., the principal 
shareholders being La Soci6t4 Anonyme des Verreries 
des Ilamendes and La Soci4t4 Anonyme Cuivres M4- 
taux et Produits Chimiques d’Hemixen. Another new 
undertaking, the Belgoleum Compagnie Industrielle et 
Commerciale des Produits OlAagineaux du Congo, has 
been registered at Brussels with a capital of 9,000,000 
fr. At a meeting held in Brussels at the end of last 
month it was decided to increase the capital of the 
Soci4t4 G4n5rale des Produits Chimiques by the issue 
of new shares to the value of 6,500,000 fr .—Chemical 
Trade Journal, 


Fuel of the Future 

Prof. W. M. Thornton, in a presidential address to 
the Newcastle branch of the Institute of Junior En¬ 
gineers, said that, with regard to heat, development 
must be looked for along the lines of new fuels. The 
coal age was passing, and the future of fuel was with 
the chemists. He referred to the possibility of tapping 
the earth’s underground heat, and, turning to electric¬ 
ity and magnetism, said it was now known that all 
matter was made up of electrons, and the problem, at 
present barely conceivable, was to tap that source of 
electricity without going through the ineflScient process 
of heat. The science of electrochemistry was gradually 
indicating lines of attack, and, if electricity could be 
obtained at high pressure from coal, oil or alcohol with¬ 
out burning, an immense advance would have been 
made.—CAemicoI Trade JoumaL 
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New Deoxidizers for Steel Manufacture 


Report of a Co-operative Investigation Sponsored by the National Research Council on the Function and 
Action of Deoxidizers, Together With Experimental Work to Find 
Low-Melting Mixtures of Scavenging Oxides 

• By J. R. CAIN* 


A CO-OPERATIVE investigation was started in 
June, 1918, to select, according to a systematic 
.procedure, some new experimental deoxidizing 
alloys for trial in steel manufacture. The original and 
primary motive was to contribute toward conservation 
of manganese in this industry, since manganese short¬ 
age was being experienced by American steel manufac¬ 
turers at that time. This particular motive for the 
research became less urgent as time went on. Never¬ 
theless, a knowledge of deoxidizers for steel manufac¬ 
ture which could, if necessary, contribute toward re¬ 
ducing the amount of manganese needed still seems of 
great importance. Many careful investigations made 
during the war showed that there is not available within 
the United States sufficient high-grade manganese ore 
for the needs of the steel industry, although there is 
a fair amount of ore suitable for making deoxidizers 
leaner than the 80 per cent ferromanganese which steel 
manufacturers prefer. 

Action of Deoxidizer 

In order to give a proper perspective, it seems well 
first to consider briefly the mode of action of a steel 
deoxidizer, some of the problems which must be solved 
in a complete deoxidizer investigation, and, Anally, 
some simplified investigations which could give most 
of the information needed by manufacturers and prac¬ 
tical men, without requiring too great an expenditure 
of time and labor. 

In general, a deoxidizer is added to steel to make the 
metal sound. In order to do this the following results 
have to be accomplished: Gaseous impurities must be 
eliminated or rendered incapable of causing blowholes 
and cavities; non-gaseous oxides must be reduced to 
metal, caused to separate as such from the bath, or 
made to combine with the deoxidizer or its reaction 
products to yield substances which can free themselves 
readily from the molten metal—i.e., presumably in fus¬ 
ible and fluid slags. 

Considering somewhat more in detail the mode of 
action of the deoxidizer, it may be stated: 

First, as to its effect on the gas content of the metal, 
there is little exact knowledge. In an empirical way 
it is known, for instance, that additions of ferro- 
silicon, ferromanganese or aluminum to molten steel 
before tapping remove the harmful effects of gases in 
causing blowholes. Just what happens to the gases— 
whether the deoxidizer combines with them and fluxes 
them off, whether they are given off as gas wholly or 
in part, or whether addition of the deoxidizer merely 
enables the metal to hold more gas in solution—^these 
are important questions not yet adequately answered. 

Second, considering a deoxidizer (ferro-alloy) with 
two or more reactive constituents (e.g., Mn: C, Al: Si, 

•Bureau of Standards. Washington, D. C. 


Mn:Ti, Mn:Si:Ti alloys, the iron in the ferro-alloy 
being regarded as inert) in respect to its chemical action 
on solid oxide impurities in carbon steel, the following 
cases may arise: 

а. The active elements in the deoxidizer may^i land 
probably will, be consumed at unequal rates in reacting 
with the impurities—e.g., aluminum, being more re¬ 
active than manganese, may be consumed faster, hence 

б. The deoxidation slags produced by such different* 
tial consumption of the deoxidizing element wiB vaiy 
correspondingly, and, in general, will be different-for 
each different alloy of the same active elements. 

c. For any given impurity a condition may be reached 
such that when the impurity has entirely consumed one 
of the active elements in the deoxidizer, there is no 
further action on what remains of the other active ele¬ 
ments; these may then alloy with the steel. 

d. The reaction products (deoxidation slags) will 
tend to free themselves from the metal bath in propor¬ 
tion to their fusibility, fluidity and insolubility in the 
molten metal, and in general these properties of the 
pioducts will be different for each combination of de¬ 
oxidizing elements, 

e. The deoxidizer may not reduce or flux off com¬ 
pletely the foreign oxides, some of which may remain 
in the bath. 

/. Usually the deoxidation period is too short for the 
establishment of equilibrium in the physicochemical 
sense of the word. 

Third, considering the deoxidizer in relation to its 
possible action on carbides, phosphides and sulphides, 
it can be seen that for each of these there are the 
same possibilities as for oxide impurities. It can also 
be seen that the deoxidizer may, and probably will, 
react to some extent with all classes of non-gaseous 
impurities at the same time, and that, accordingly, 
extremely complex chemical reactions may take place. 

Fourth, considering the action of the deoxidizer with 
respect to variables of a physical nature as contrasted 
with the chemical variables heretofore discussed, it is 
evident that the mode of action of each deoxidizer and* 
the resulting deoxidation products will be affected by 
such factors among others as: 

а. Temperature of the molten steel. 

5. The manner of adding the deoxidizer—^whether 
molten or solid. 

c. The amount of the deoxidizer added. 

d. The time allowed for action of the deoxidizer. 

б. The use of two or more deoxidizers successively 
added. 

/. The concentration of the active element in the de¬ 
oxidizer. 

To summarize, it would seem that there is small pos¬ 
sibility of obtaining with any reasonable expenditure 
of effort or time accurate and complete information 
concerning each individual deoxidizer in respect even 
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of the few variables which have been mentioned. Con¬ 
sequently, it is necessary to consider various experi¬ 
mental short-cuts that will approximate to a complete 
solution. • 

Value of Information on Fusibility 

Conforming to this idea, it was suggested by Dr. 
H. M. Howe that one of the most important functions 
of the steel deoxidizer is removal of the solid oxides 
contaminating the molten metal, which removal is usu¬ 
ally believed to be accomplished by the formation of 
deoxidation slags which fuse and float to the surface 
of the metal and are usually skimmed off or poured off 
before tapping. Accordingly, the most fusible deoxida¬ 
tion slags are the most desirable ones, and a simple way 
to select new deoxidizers would be to choose such alloys 
of the active deoxidizing chemical elements as would 
yield very fusible combinations of the oxides of these 
elements. Such fusible combinations of oxides could be 
found by experimentally determining the melting points 
of a series of mixtures of the oxides. Once the most 
fusible oxide combinations were found experimentally 
by such procedure the calculation of the composition of 
the corresponding deoxidizing alloy is simple. 

It is recognized, of course, that this view of the 
mode of action of the deoxidizer is a simplified one, 
and that it leaves out of consideration many of the 
factors of possible or known influence. However, this 
investigation constitutes but the first phase of a more 
extended research which has been begun at the Bureau 
of Standards consisting of the following parts: 

1. A systematic selection of some new deoxidizing 
alloys—^the present investigation. 

2. The selection or production of the most practicable 
of these alloys to manufacture. 

3. The use of the selected alloys for making steel 
experimentally under a variety of conditions. 

4. ” Physical and chemical tests of the steels so made to 
determine useful properties, and particularly the de¬ 
termination of the gas content of the steels before and 
after deoxidation. 

Organization and Plan of the Research 

A committee composed of Henry M. Howe, R. B. 
Sosman of the Geophysical Laboratory and the author 
recommended to the National Research Council that 
it enlist the co-operation of certain research organiza¬ 
tions. After some correspondence and many changes in 
personnel of the group, the melting points included 
herein were determined by the institutions noted below. 
After a suitable selection of co-operating laboratories 
*had been made the results were obtained very promptly, 
but very serious delays were incurred on account of 
those laboratories which originally volunteered for the 
work failing, after several months’ efforts, to produce 
results. These remarks are not made in any spirit of 
criticism of the laboratories which withdrew, but merely 
for the purpose of giving some information as to how 
a co-operative research of this character, involving sev¬ 
eral groups of workers, actually progressed. 

After much consideration, it was decided to limit this 
work to oxides of the more commonly used deoxidizing 
elements—manganese, silicon, aluminum and titanium. 
On account of the large amount of labor which might 
otherwise be necessary, it was thought the work should 
be confined to binary and ternary systems. In order 
stUl further to limit the field these oxides were com¬ 


bined according to an arbitrary plan, which, never¬ 
theless, seems to represent the path along which pos¬ 
sible new deoxidation practices might be developed. For 
this purpose it was assumed that the slags resulting 
from deoxidation would be of the following type&: 
silicates, titanates and aluminates in the binary sys¬ 
tems and silico-aluminates, alumino-silicates, alumino- 
titanates and titano-aluminates in the ternary systems. 

The investigation of the system AI.O.-SiO, was 
omitted at the suggestion of Dr. Sosman, since work 
already done shows that combinations of these two 
oxides all melt above 1,600 deg. C. Experimental work 
on all mixtures of MnO and A1,0, also showed them to 
melt above 1,500 deg. C. 

While it would seem desirable to have ferrous oxide 
present in all the mixtures investigated, since it is 
always found in steel deoxidation slags, this was not 
done, because of the greater complexity which the in¬ 
vestigation would then assume. It is believed, how¬ 
ever, that the effects of such amounts of ferrous oxide 
as would probably be present in deoxidation slags would 
be in all cases to lower melting points, so that any 
desirable mixtures of low fusing point found by this 
investigation could be assumed to be still more desir¬ 
able because of probable presence of ferrous oxide. 

Methods for Determining the Melting Points 

In general, it was thought that the choice of the 
method could be left to the laboratory doing the work, 
depending on its equipment in the way of furnaces, 
pyrometers, etc. It was, however, considered necessary 
that the melting point determinations should be made 
in a non-oxidizing atmosphere, since the deoxidizer in 
a steel bath usually does its work under such conditions. 
It was recommended by the committee that electrically 
heated furnaces be used, either of the vacuum type 
(Arsem) or furnaces which permit the circulation over 
the mixture of a non-oxidizing gas. Very convenient 
crucibles were devised for the work and were used by 
several of the laboratories. These were made of 
’'Armco” iron, supplied by the American Rolling Mill 
Co., and were pressed out of this material in the 
thimble-manufacturing machines at the Scovill Mfg. 
Co.’s plant. The melting point of the “Armco” iron, 
on account of its freedom from impurities, approx¬ 
imates that of pure iron (1,630 deg. C.); it was 
thought that any slags melting higher than such 
crucibles would be of no value in the steel industry; 
consequently, if during an experiment the crucibles 
showed signs of fusion before the contents (oxide mix¬ 
tures), the experiment was carried no further. 

The mixtures were made at the Bureau of Standards 
from the following materials: As a source of manganese 
oxide, c.p. manganese carbonate was used, since this 
dissociates at the temperatures used to MnO and CO,. 
For the aluminum oxide c.p. calcined Al^O* was used. For 
silica a good grade of quartz was ground to 20()-mesh, 
digested for several hours with hydrochloric acid and 
then washed free of chlorides. For titanium oxide the 
best commercial grade of rutile concentrate carrying 
97 per cent TiO, was used (3 per cent silica). In mak¬ 
ing the mixtures containing the TiO„ correction was 
made for the silica impurity. 

These various substances were thoroughly dried and 
mixtures were then prepared by weighing the com¬ 
ponents and mingling them thoroughly by turning over 
several times on a sheet of paper with a large spatula; 
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lifter this they were passed through an SO-mesh sieve 
several times in order to insure a still more homogene¬ 
ous mixture. Fifty-gram portions of each mixture were 
then placed in sealed manila envelopes and these were 
sent out by the National Research Council as directed. 
Many mixtures had to be returned to Washington and 
redistributed because of changes in the co-operators. 

Reference Work at Bureau 

As a check on the accuracy of the method used by 
each co-operating laboratory the melting point of one 
of the mixtures (No. 89. with 26 per cent A1,0,. 20 
per cent MnO and 56 per cent TiO„ melting point 
1.370 deg. C.) was determined at the Bureau of Stand¬ 
ards by R. G. Wallenberg, and portions of this were 
distributed to each co-operating laboratory, which re¬ 
ported its fusion point as determined by their method. 
The method used by the bureau for this determination 
was as follows; 

The finely ground materials were moistened with 
water and molded into cylinders 1 cm. in diameter by 
1.5 cm. long. These were air dried at least one day 
before use. 

The melting points were determined by direct observa¬ 
tion in an Arsem vacuum furnace.' The cylinders of 
oxide mixture were placed in ‘*Armco’' iron crucibles 
(these were scoured until free from internal surface 
oxide) and the latter placed in a magnesia holder sup¬ 
ported on a graphite stand. The crucibles were placed 
slightly below the hottest part of the furnace so that 
any change in shape of the material was visible through 
the observation window of the Arsem furnace. The 
temperature was raised gradually until evidence of 
softening or melting appeared. Then the temperature 
was determined with ah optical pyrometer. The melt¬ 
ing point was taken, as the temperature at which the 
material would fiow. The gaseous pressure in the 
furnace was about 1 mm. mercury throughout the work. 
The mixtures contained manganese as carbonate from 
which carbon dioxide was liberated as the temperature 
was raised. Considerable shrinkage of the cylinders 
took place during this stage. 

It was found that the temperature of initial softening 
was not much lower than the temperature at which the 
material would flow. This was verified by removing 
some of the samples from the furnace after heating 
just below and a little above the melting point. On one 
of the samples the melting point was determined on 
material which had previously been melted. This melt¬ 
ing point did not .differ materially from the first 
determination. 

The method used by each co-operating laboratory i.s 
briefly described below. 

General Electric Co., work in charge of W. E. Ruder: 
The method used was practically that employed at the 
Bureau of Standards in determining the melting point 
of the ‘‘standard mixture." Result. 1.370 to 1.380 deg. C. 

Westinghouse Electric Co., work in charge of P. G. 
Nutting: The method used was that used at the Bureau 
of Standards. Result. 1.368 deg. C. 

National Lamp Works of General Electric Co., work 
in charge of E. C. Bain: Cones of the materials shaped 
like standard pyrometric cones were heated electrically 
in a tungsten-wound furnace. Hydrogen was on the 
outside of the heated tube containing the cones and a 


TABLE 1. MANGANESE OXIDE: SILK'A, AND MANGANESE 
OXIDE'.TITANIUM OXIDE SERIES 


Per Cent MiiO 

Meltinc Pt. Dec. C. 
.MnOiSiOf MixtiireH 

Meltinf Pt., Den 
.Mn():Ti(>i Mixture 

S 

Above 1500 

1320 

10 

Above 1500 

MfiO 

15 

Above 1500 

1250 

20 

\lM>ve 1500 

1200 

25 

\b<»ve 1500 

1250 

30 

\lMive 1500 

1180 

35 

Above 1500 

1160 

40 

Above 1500 

1200 

45 

Above 1500 

1300 

50 

1268 

1280 

55 

1244 

1360 

60 

1256 

1420 

65 

1228 

. 1425 

70 

1258 

1457 

75 

1287 

1420 

80 

1282 

1455 

85 

1284 

1485 

90 

AImve 1500 

\bove 1500 

95 

\hn.e 1500 

AlMive 1500 


TABLE II. .MANGANESE OXIDE : SILICA : ALl*MIN \ SERIES 


Per Out MnD 

Per Cent 

SiOs 

Per Out .AbGs 

.Meltinc Pf 

t., Dec C 

70 

15 


IS 


1245 

60 

25 


15 


1179 

50 

35 


15 


1138 

40 

45 


15 


1121 

30 

55 


15 

II4> 

1163 

20 

65 


15 


1435 

«>0 

15 


25 


1327 

50 

25 


25 


1223 

40 

35 


25 


1215 

30 

45 


25 

1149 Ills 

1124 

20 

55 


25 


1171 

50 

15 


35 


1448 

40 

25 


35 


1223 

30 

35 


35 


1138 

20 

45 


35 

1174 

1163 

40 

15 


45 


1458 

30 

25 


45 


1285 

20 

35 


45 


1245 

30 

15 


55 


1494 

20 

25 


55 

1469 

1477 

20 

15 


1.5 


1538 

TABLE III. 

, MANGANESE' 

DXIDE: SILICA :T 

ITANIUM OXIDE 




SERIES 



I*er ('ent M lit» 

Per CViit 

Sills 

Per Ci'iit Til Ij 

Meltinc Pt. 

, Dec. C. 

70 

15 


IS 


1260 

60 

15 


25 


1224 

50 

15 


35 


115 1 

40 

15 


45 


11 i4 

30 

15 


55 


118/ 

20 

15 


65 


IIH5 

60 

25 


15 


1170 

50 

25 


25 

• 

1140 

40 

25 


35 

1140 

1160 

30 

25 


45 


1190 

20 

25 


55 


1190 

50 

35 


15 


1160 

40 

35 


25 

1130 

1160 

30 

35 


35 

1190 

1200 

20 

35 


45 

Above 

1500 

40 

45 


15 

1200 

1180 

30 

45 


25 

.Above 

1500 

20 

45 


35 

Above 

1500 

30 

55 


15 

.Above 

1500 

20 

55 


25 

Above 

1500 

20 

65 


15 

Abovf* 

lAOfl 

TABLE IV. 

MANGANE 

SE OXIDE: ALUMINA: 

TITANIUM OXIDE 




SERIES 



PerfVrit MiiO 

Pit Cent 

Ala'b 

Per (' 1*111 Tills 

Meltinc Pt 

. Dec. C 

70 

15 


IS 


1388 

60 

15 


25 


1366 

50 

15 


• 35 

1329 

1350 

40 

15 


45 


1320 

30 

15 


55 


1328 

20 

15 


65 


1354 

60 

25 


15 


1392 

50 

25 


25 


1403 

40 

25 


35 


1381 

30 

25 


45 


1348 

20 

25 


55 


1357 

SO 

35 


15 

.Aboil* 

1527 

40 

35 


25 

.Above 

1527 

30 

35 


35 


1428 

28 

35 


45 


I34H 

40 

45 


IS 

Aljove 

1500 

30 

45 


25 

.\hiive 

1500 

20 

45 


35 

Above 

144 

30 

55 


15 

.Ai)o\i* 

150(1 

20 

55 


25 

.Above 

DO'I 

70 

^5 


15 

Aiiove 

1500 

current of nitrogen was passed through the interior of 
the tube. The cones were supported on alundum boats. 
The temperature observations were taken with a 
Holborn-Kurlbaum optical pyrometer. Result. 1.400 


deg. C. 


*8ee Sclentiflc Paper 212. 
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The Norton Co., Niagara Falla, N. Y., work in charge 
of R. H. White: A horizontal, electrically-heated car¬ 
bon tube furnace was used. Cones of the material 1 
in. high wece placed in the uniform-temperature part 
of the tube, two or more cones for each mixture, and the 
melting point checked by two observers. Nitrogen was 
introduced into the furnace by a fused quartz tube 
extending within 6 in. of the cones. Temperatures were 
observed with a Leeds & Northrup optical pyrometer. 
Result, 1,406 deg. C. 

The FitzGerald Laboratories, Niagara Falls, N. Y., 
work in charge of F. A. J. FitzGerald: Cones of the 
materials were placed near standard Seger cones in a 
carbon tube imbedded in granular carbon heated by 
an electric current. The point determined was where 
the oxide mixture softened and bent over completely. 
Result, 1,380 deg. C. 

Bureau of Mines, Pittsburgh, Pa., work in charge of 
A. C. Fieldner: Cones of the material were tested by 
the gas furnace method for determining fusibility of 
coal ash, as described in Bureau of Mines Bulletin 129, 
pp. 111-114. Result 1,388 deg. C. 

Industrial Wastes in Relation to 
Water Supplies'^ 

I NDUSTRIAL pollution of water, like sewage pollu¬ 
tion, is an unfortunate accompaniment of civilization. 
It is estimated that not less than 40 per cent of the 
population of the United States is supplied with water 
obtained from surface sources, and it is therefore evi¬ 
dent that the preservation of the purity of the streams 
and lakes of the country is important. The effect of 
industrial wastes on public water supply is generally 
manifested in one or more of the following ways: 

(1) Disagreeable odors or tastes. 

(2) Foreign substances which make the water un¬ 
sightly and unsuitable for use or else interfere with 
the proper functioning of the purification works. 

(3) Chemical substances in solution which, though 
not objectionable to the sight or taste, may cause actual 
damage to waterworks structure, render the water less 
fit for domestic or industrial use on account of hard¬ 
ness or other chemical properties and may or may not 
be detrimental to health. 

Some of the instances of pollution having particular 
reference to the chemical industry are discussed. The 
more important are: 

In recent years the increase of the byproduct coke 
works has added materially to the problems of water 
supply in those districts in which the works are lo¬ 
cated. The wastes vary in composition depending upon 
the process and the degree to which the products are 
worked up for the market. A complex group of sub¬ 
stances referred to as “phenols'* and its derivatives 
persist in the waste products from the works by reason 
of the relative solubility in water and give rise to the 
greatest offence to water supplies. Phenol will form 
substitution products with chlorine gas and calcium 
hypochlorite, in use generally for water sterilization, 
forming the intensely aromatic trichlorphenol. 

The trouble arising from the wastes from wood dis¬ 
tillation industries are more frequently those arising 
from the destructive distillation of hard woods, although 

* Abstract of a paper prosented by Wellington Donaldfon at the 
San Francisco meeting American Public Health Aasociation. 


The accompanying tables give the results of the 
-various determinations. 

Conclusions 

Seventy-three deoxidizing alloys, all of possible value 
to steel makers, have thus been shown to have melting 
points, when oxidized, somewhat bdow the melting 
point of pure iron—some of them considerably below. 
The relative or aatual value of these can be determined 
by carrying out the other phases of the complete investi¬ 
gation mentioned in this paper. 

The only bapis this investigation furnishes for judg¬ 
ing the relative merits of the deoxidizers is comparative 
fusing points of the slags. It may be expected that a 
deoxidizer which gives the deoxidation slag of lowest 
fusing point will be the best. Of the new oxidizers the 
most fusible are as follows: 

Mpltinic 1*oint of 

^ . . Mixed Ox'deH 

CompoHitinn Deg. C. 

75 poi cent Mii, 24 per cent Si. 1228 

41 pc cent Mil, 59 per cent Ti . 1160 

49 pc cent Mii, 18 per cent Ti, 33 per cent Si.. 1130 

13 pc cent Al, 52 per cent Mn, 35 per cent Si.. 1121 

12 pc cent Al, 47 per cent Mn, 41 per cent Ti.. 1320 

some trouble has been reported from plants using resin¬ 
ous wood. Spent still liquors and sludges, all of which 
have a penetrating odor and “smoky" taste peculiar to 
wood creosote, are the cause of most of the trouble. 
Unlike coal “phenols,” the wood “phenols” are little 
affected by the chlorination process used in sterilization. 
No method has been found which is effective in remov¬ 
ing objectionable tastes and odors caus'ed by these 
substances. 

The wastes from tanneries are objectionable from 
the fact that they cause additional expense in the proper 
purification of the water into which they are added 
as well as being unsightly. 

The wastes from the paper and pulp industries have 
been the cause of litigation in those states where the 
waste from mills is run into streams. 

It can hardly be denied that the prosperity of a 
nation is fairly measured by its industrial development. 
It is obvious therefore that the proper solution of the 
problem of industrial pollution does not lie in the for¬ 
bidding of^industry, but in a sane regulation whereby 
industries may flourish without detriment to the re¬ 
sources of the country. It is proper that the burden 
of preventing stream, pollution should be placed on 
the industrial plants themselves. There has been too 
much carelessness by manufacturers in allowing ob¬ 
noxious wastes to enter streams and too much disre¬ 
gard of the rights of the public, particularly in the use 
of streams. The manufacturers can often with little 
expense prevent the pollution of streams, and repeatedly 
it has been found that the unwilling adoption of a proc¬ 
ess for waste disposal has resulted in a clear profit to 
the manufacturer from the recovery of byproducts. On 
the other hand, it is apparent that the necessities of the 
public water supply have sometimes borne down rather 
heavily upon industries when remedies were at hand 
for offsetting the effects complained of. It must be 
admitted that water purification plants are very much 
stereotyped in design and fitted for handling the older 
problems of removing sewage effects. In this matter it 
would seem that “rule of reason** might often be put 
into effect, although it must be admitted that the struc¬ 
ture of American law is pot inclined much to the prin¬ 
ciple of ''balance of conveniences.” 
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Experiments in Manufacturing No. 12 Alloy 


No. 12 Alloy May Be Conveniently and Economically Prepared by Charging Aluminum Ingot, No. 12 
Ingot and Scrap and a Copper-Rich Alloy Into the Mdting Furnace, and 
There la No Advantage in Any Other Procedure ' 

* By ROBERT J. ANDERSON* 


F or the purpose of securing comparative data with 
regard to the manufacture of light aluminum : cop¬ 
per alloys by the various methods in use, a number 
of experiments were carried out at the Gloekler Foundry 
Go., Pittsburgh, Pa. In these experiments No. 12 alloy 
heats were made up by the use of copper, 33: 67 alloy, 
60: 50 alloy, and 60:40 alloy. 

Method of Experiment and Materials 


In all of the experimental heats, the endeavor was 
made to keep the conditions the same so far as possible, 
and the variables included time, temperature, and 
method of introducing the copper. The various heats 
were melted in plumbago crucibles in a gas-fired melting 
furnace, and sand castings were poured from each heat. 
Chemical compositions of the materials employed are 
given in Table I. No. 12 alloy scrap was used in some 
of the heats so as to approximate foundry practice more 
closely. Pouring temperatures were taken with a Wil- 
son-Maeulen “pyod.” Table II gives a summary of the 
experiments, and they are described in detail below. 
Chemical analyses of some of the sand castings poured 
in the various heats are given in Table III. The initial 
temperature of the hot crucible into which the materials 
were charged was taken as 600 deg. C., but this was 
somewhat variable—^that is to say, between 400 and 700 
deg. C. 


Use of Solid Copper 


In the experiments carried out in the preparation of 
No. 12 alloy by alloying solid copper and liquid alumi¬ 
num, the aluminum was melted in the crucible, and the 
copper added later. Two experiments in particular 
were carried out in order to observe the effect of agita¬ 
tion. In experiment G-1 the copper was added and 
allowed to sink to the bottom; no stirring was done, and 
the metal was poured into castings after standing for 
30.0 minutes. In experiment G-2, the copper was added 
as in experiment G-1, but the melt was thoroughly 
stirred every few minutes. The melt was held in the 
furnace for 30.0 minutes, and was again well stirred 
before pouring into castings. The detailed data are 
given below. 

Experiment G-1. In this experiment solid copper 
was added to liquid aluminum without stirring. 


Charged aluminum into a hot crucible at 600 deg., lb. 23.0 

Time required to mdt aluminum, min. 23.0 

Gan consumption. eu.ft. 2,415 

Temperature of the aluminum at the time copper was added, deg. C_ 697 

Champed copper, lb. 2.0 

Higheat obaerved temperature of the resultant alloy, deg. C. 765 

Total SBB consumption, ou.ft. 2,940 

FG^ temperature, deg. C.. 740 

Pouring temperature of oastinga, deg. C. 732 

Weight of ingots and eaatim poured, lb. 24.90 

Weight of di^ recovered, lb. 0.20 

Shrinkage, lb. +0.10 

Loas due to oiidation and shrinkage, per cent.. 0.40 


Published by permission of the Director, U. S. Bureau of Mines. 
•MetaUsrsIst. U. 8. Bureau of Mines, Pittsburgh, Pa. 


Experiment G-2. Here, solid copper was added to 
liquid aluminum with thorough stirring. 

('hurgiMl aliiiniiiuiii iiitii a hut cruviblo at 600 deg. C'., lb. 23 0 

'I'iiiMi rwiiiinHl to molt the nluiiiiiiuin, min. 28 0 

lias ooiiHuniption. iMi.ft. 2,940 

'IVniporuture of tlio aluminum at tlin time copper was added, deg. C.... 685 

C 'liargod ifippiv, Ib. 2.0 

lliglirst oliHiTVctl tciiipcratiiro of the rcAUiltant alloy, deg. (*. 765 

Total siis coiiHiinipt ion, eu.ft. 3,465 

Final ieinperut lire, deg C. 750 

Pouring temperature of eastiiigH, deg. C. 744 

Weight of I'aHtiiigH and iiigota pound, Ib. 24 70 

Weight of (IroHH reeuvered, Ib. 0.20 

Shrinkage, lb. 0.20 

Loss due to oxidation niiil shrinkage, per rent. 1.20 

Some additional foundry experiments were made In 
the preparation of No. 12 alloy by adding copper directly. 
In one experiment, the copper was melted first and the 
aluminum added later; in the other, the aluminum was 
melted first and the copper added later, but the tem¬ 
perature of the aluminum in this experiment was con¬ 
siderably higher than was the temperature in experi¬ 
ments G-1 and G-2. These additional experiments are 
described below. 

Experiment G-3. In this experiment, the copper was 
melted first and the aluminum added later. 


C'hiirgiil <M»p]H-r into ii hul criinlilc ut 600 licg. (', 1)1 . 

Time rciiuiriHl Lo melt ilit; copper, iiiiii . 

( Shh fudisumptioii, cii ft . 

Temperature of the copper at tiic time the first aluiniiiuiii addition was 

iiiuilp. deg. C . 

Oiarged alumiiium in Hinall umoiintH every few minutes during 35 minutes. 

Highest observed temperature, deg. . 

Total gHH consumption, eu.ft. 

Final temiN>rnture, deg i' . 

Touring tuiiiperatiire of vastiiigs, deg. (7. 

W^iight of OHstingH and iiigois poured, Ih. 

Weight of drusB recovered, Ib. 

iShrinkage, lb. 

J.twH due to oxidation and shrinkage, per cent . 


2 0 
23 0 
2,415 

1,128 

23.0 

1,195 

4,515 

754 

710 

24.50 

0.50 

0.00 

2.00 


TABLE I. CHEMICAL ANALYSES OF THE MATEUIALH USED 
IN TRKTAIUNG No. 12 ALI.OY 


Material C'u 

Aluminum . 0 25 

Light copiier (It) . 99 89 

Heavy copper (ft) . 99.92 

33 :6> alloy. 33 OS 

50: 50 alky. 49 24 

60 : 40 alloy. 59 29 

No. 12 alloy.. 8 38 

(ft) Aluniiiiiim, by difference. ^ 

(h) The light eiipper was iiseii in l•xperilnel 
copper 111 exiM'riinerit 0-3. 


— Eleirients, |mt ('ent- 


Fe 

Si 

Al(fl) 

0 39 

0.31 

99.05 

6 50 

o'36 

66 09 

0 49 

0 35 

49.92 

0 53 

0 32 

39 86 

0 58 

0 41 

90.63 

1-1. < ;-2. (i 

1-4, and the heavy 


Experiment G-U. Here, aluminum was melted first 
and the copper added later. 


f Uiargcxl uliiiiiinum into u hoi erueible at 600 deg. III. 

Time nsjuiri'd to melt the uluininuin, iniii . 

Gas consumption, cu ft . .. . 

Temperature of the aluminum at the time copper was added, deg. C.... 

Charged copper, lb. 

Highest observed tciuperatiire of the*resultant alloy, deg. C. 

Total gas consumption, eu.ft. 

Final tciiiperature, deg. C. 

Touring temperature of castingH, deg. ('. 

Weight of cAstings and ingots poured, lb. 

Weight of dross recovered, lb. 

Shrinkage, lb. 

Loss due to oxidation and shrinkage, per cent. 


23.0 
31.0 
3.255 
715 
2 0 
950 
3,780 
928 
720 
24.75 
0.35 
+ 0.10 
1.00 


Use of 83 :67 Copper : Aluminum Alloy 


Heats of No. 12 alloy wen made up by using the 
S3 :67 alloy for introducing the copper. In foundry 
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practice, it is customary to charge the rich alloy and 
the aluminum ingot plus No. 12 scrap at once, and the 
whole charge is presumed to go down at once. As a 
matter of fact, the rich alloy, whether 33: 67 or 50: 60, 
melts first and the aluminum later. In making up No. 
12 heats by the use of a rich alloy, it is possible to do this 
in at least three ways: (1) By charging the rich alloy 
and the aluminum together; (2) by melting the alumi¬ 
num first and then adding solid rich alloy; and (3) by 
melting the rich alloy first and then adding the alumi¬ 
num later. Also the aluminum and the rich alloy might 
be melted separately and the one poured into the other. 
Practically, the two methods used commercially are 
(1) and (2) above, but data with regard to (3) are 
also presented for the sake of comparison. 

Experiment H~l. In this experiment, the required 
amounts of rich alloy, aluminum and No. 12 scrap were 
charged together. 


C'hHrgcd alumiiiiiiii iiitu n htit c*riiril»lt* nt COO iI^k- 

('iiurged No. Ilm'riip. Ih 

rharged 33 : 67 alloy, lb 

'rime reqiiirMl to molt tho <‘liHrgi*. iiiin 

CiaH ronNumption, ou.ft „ . 

lligliPHtubacrvod tonipiTatiin*tif tlio roHiiltniit bIIo> , ««•* < 

Total gaa conaumption, ni ft 

Filial tcniperaturo, dog (' 

Pouring toniperaturo of oaHtiiigH, dog. (' 

Woight of oastingH and iiigutH poiiri'd, lb 
Wright of droHH rroovrrod, lb 
Shrinkago, lb .. . 

Lima duo to oxidation ami ahrinkagr. piT rriit 


9 47 
12 SO 
3 03 
23 0 
2.415 
700 
2.415 
685 
672 
24.70 
0.20 
0 10 
I 20 


Experiment H-2. In this experiment, the aluminum 
plus No. 12 scrap was melted first, and the 33 : 67 alloy 
was then added to the liquid melt. 


('Iiargod aluniiiiuiii into a bot rrurililo at 600 dog (’ , lb 

t'kargi*!! No. 12 MTup. lb 

Tiiiio ro(|uirrd to molt I bin rhiirgr. min 

(■iiH oonHumptioii, rii.ft i. . i 

Tomp«>raturo of tho rbargo at tho t imo I hr 33 ■ 67 alloy waa adilrd. drg. ( 
C'hargiti 33 : 67 alloy, lb . ■, • 

Timo miuirod for tho rioli alloy to go into Hnlution. approximatoly, iniii 
IlighoMt ohaorvod trinpiTiituro of tho roHultaiit alloy, ilog C’ 

Total gaa onnHumption, on ft . 

Final tomporaiun*. dog 

l*oiiring tiMnperaturo of oaMtiiigw. dog ( 

Woight of oaatinga and iiigota pcnirod, lb . 

Woight of (IroHH nvovrnil. lb 
Shrinkago. lb... . 

I.*M« duo to oxidation and Hlinnkiigo. prr rr it 


9.47 
12 50 
25 0 
2.625 
650 
3 03 
I 0 
710 
3.150 
710 
704 
24 85 
0.15 
0 00 
0 60 


Experiment H~S. The rich alloy was melted first in 
this experiment, and the aluminum was charged later. 
No scrap was used. 


C'hargod 33 : 67 alloy into a hot cruriblo at 600 ilrg. f . lb 
Timo roiiuirod to molt tho alloy, iiiiii 

(iaa ronauinption, ou.ft , , . ' i ■ i i /• 

Toniporaturo of tho alloy nt t ho tinio tho nliiniiniini a ns adflod, dog C . 

('hargod aliiininuni. lb 

Timo roquirixi to molt tho nliiininiini. nun 

llighoat obaorvod tomporaturo of tho roMultniit alloy, di-g ( 

Total gaa ooiiaumptioii. ou.ft 
Final ti'iniioraturo. di«. 

Pouring tompiTaturoH of oantingH. dog. t 
Woight of ouHtinga and ingota iNiiirod. lb 
Woight of droHH n'oovorod, Ib . .... 

Shrinkago. lb 

l.iiHH duo to iixidiition and Hlirinkago. por oont 


6.06 
12 0 
1.260 
649 
18.94 
20.0 
720 
3.360 
720 
710 
24 60 
0 30 
0 10 
I 60 


50 :60 COPPER : ALUMINUM Alloy 

A number of No. 12 alloy heats were made up where 
the 50:50 copper: aluminum was employed for intro¬ 
ducing the copper. The methods were practically the 
same as in experiments H-1 to H-3 where the 33 : 67 
alloy was used. 

Experiment I-l. In this experiment, the required 
amounts of aluminum. No. 12 scrap, and rich alloy were 
charged together. 


('hargiil iiluniinuiii into a hot rrui-ibh* at 600 deg. ( lb. 

Charged No. 12 aerap. lb ... - 

t 'hargiil 50 : 50 alloy, lb . 

Time required to melt the elinrge. min .... 

(.tua eonauiiiption, eu ft . . i r. 

Iligheat obaiTVi'd lempernture of the reHultaiit alloy, tleg. C 
Total gaa I'nnHiiriiption, eu ft .... 

Final teiiipernture, deg. (’ . • . 

Pouring teiiiiMTuture of enatinga, deg. C . . .... 

Weight of eaatinga and poured, Ib. 

Weight of droHH reeovered, Ib . 

Shrinkage. Ib.. .*. 

L.OHa due to oxidation and ahrinkage. par cent. 


10 5 
12.5 
2.0 
30.0 
3,150 
730 
3.885 
730 
711 
24 75 
0.15 
0.10 
1.00 


Experiment 1-2. In this experiment, aluminum was 
melted Arst and 60 :60 alloy was added to the liquid 
charge. 

Charged ajuminum into a hot erueibln at 600 deg. C . Ib . 21.0 

Time rcquiriid to melt the aluminum, niin. . 21.0 

tSaa conaumption, eu.ft. . 2.205 

Temperature of tlic aluniiiiuni at the time the 50:50 alloy waa added, deg. 

Charged 50 : 50 alloy, Ib. 4^0 

Time recpiired tapfiruxiiiiately) for the 50 : 50 alloy to go intoaolution, 

min. . 2 5 

Higheat ohaerved tcniporatiire of the reaultaiit alloy, deg. C. 780 

Total gaa ronauniptioii, eu.ft ... 3,255 

Fiiia.1 temperature, deg.* C ... ... 780 

Pouring ti>mperature of eaatingH. deg. C. 710 

Wejght of raatinga and ingota poured, Ib 24 80 

Weight of droMM reeoverf*d, Ib. 0 20 

Shrinkage, lb ... 0 00 

f.oHa due to oxidation and ahrinkage, per eent 0 80 


Experiment 1-3. Here, the 60 :60 alloy was melted 
Arst, and the aluminum ingot was added later. 


Charged 50 i*50 alloy into a hoi erij<*ible at 600 deg. C., lb 

Time required to melt the alloy, rnin . . . 

(iaa conauiuption, rii.fi 

Temperature of the alloy at the time the aliiminiiin a no udfled, deg. (' 

('barged aluminum, lb. 

Time required to melt the alumiiiuiii, iiiiii. 

Higheat obaervod temperature of the reaultHiii alloy, deg. C 

Total gaa ronauniptioii, eu.ft . 

Final temperature, deg, C ... 

Pouring ii'mperatiin' of the raatinga, cleg (' 

Weight of raatinga and ingota poured. Ib 
Weight of droaa rf*eoverefl, Ib . 

Shrinkage. Ili 

I.oaa due to oxidation and ahrinkage, per eent 


4 0 
12.0 
1.260 
608 
21.0 
18.0 
715 
3,675 
715 
706 
24 60 
0.40 
0 00 
1.60 


60 :40 Copper : Aluminum Alloy 


As has been mentioned previously, a 60 :40 copper : 
aluminum alloy has not been used in the foundry, so 
far as is known, for introducing copper into aluminum. 
Since it is a brittle alloy and melts at approximately 
the same temperature as aluminum, it was thought to 
be worthy of trial. Accordingly, a number of heats 
were made up with this alloy. 

Experiment J-1. The rich alloy, aluminum, and No. 
12 scrap were melted together in this experiment. 


C'hargrd uluiiiiiuiiii into a hot rruriblr at 600 drg. C., Ih 

C'hargrd No. Ilarrap, lb. 

('barged 60: 40 alloy. Ib. . . 

Time reiiuired to melt thia charge, min 

(laa conaumption, eu.ft. 

Higheat obaerved tenip<*rature, deg. C . 

Total gaa ronaiimption, eu.ft. . 

Final temiMvature, d(*g. ('. 

Pouring temperature of caatiiiga. deg. (' 

Weight of raatinga and ingota puiiriHl, Ib 

Weight of droaa rrooveriHl, Ib . 

Shrinkage, lb. 

I.oaa due to oxidation and ahrinkage. prr cent 


10 84 
12.50 
I 66 
30.0 
3.150 
715 
3.675 
715 
711 
24.80 
0.13 
0.05 
0 80 


Experiment J-2. In this experiment, the aluminum 
and No. 12 alloy were melted first, and when liquid the 
proper addition of 60:40 alloy was made. 


Charged aluminum into a hot crucible at 600 deg. ('., Ib.. . 

('barged No. 12Bcrap, Ib . .. 

Time rc<iuircd to melt thia eliarge, min. 

Uaa conaumption, eu.ft . 

Temperature of thia charge at the time the 60 : 40 addition waa madi*. 

deg.C. 

('barged 60: 40 alloy, lb .... . 

Higheat ohaervini teiiipcruture of the resultant alloy, deg. ('. 

Total gaa conaumption, eu.ft. .... . 

Final temperature, deg. C 

Pouring temperature of the eaatinga, deg. C. 

Wejght of eaatinga and ingota p<iuri'<l, lb. 

Wright of droea reeovered, lb . 

Shrinkage, lb . . 

Lima due to oxidation and ahrinkage, per rent... . 


10.84 

12.50 

24.0 

2.520 

645 
1.66 
709 
3,045 
709 
699 
24.90 
0.20 
+0. In 
0.40 


Experiment J-8. In this experiment, the 60: 40 alloy 
was melted first, and the aluminum was added later. No 
scrap was used. 


('barged 60 : 40 alloy into a hot erurible at 600 deg. C., lb. 

Time reciuiriNl to melt the alloy, min. 

(Saa consumption, eu.ft .. ... 

Temperature cd the alloy at the time the aluiumuiii was added, deg. (.'.. 

Charged aluminum, lb ... .. 

Time reciuireil to melt the aliiniiniini, min. 

Highest oliaervod temperature of the resultant alloy, deg. C. 

Total gaa consumption, eu.ft. 

F'inal temperature, deg. C'... .. 

Pouring temperature of the eastings, deg. C. 

Weight of eastiiiga and ingots poured, lb. 

Weight of dross recovered, lb. 

Shrinkage, lb....*. 

Loss due to oxidation and shrinkage, per cent. 


3.32 

10.0 

1,050 

700 
21,68 
18 0 

707 

3,465 

707 

701 
24.75 

0.25 

0.00 

1.00 
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Experiment 7-4. Aluminum and 60:40 alloy were 
melted together in this experiment. 

Charged aluiiiiniiin into a hut crucible at 600 deg. C\. lb. 21 66 

Charged 60 : 40 alloy, lb. 3 32 

Time required to melt the charge, min 26 0 

Gan coiiMuiiiptioii. cu.ft. 2,7)0 

Higheat obaervod teiii)iorn*Mre. deg. C *7)0 

Total gaa oonauiiiptioii, cu.ft 3.465 

Final temperature, deg. C . 730 

Pouring temperat ure of caatinga. deg. C. 710 

Weight of eoetiiiga and ingota poured. Ih 24 80 

Weight of droaa recovered, lb . . . 0 30 

Shrinkage, lb. +0.10 

Loss flue to oxidation and shrinkage. i>er cent. ^ 0.80 

Discussion of the Experiments 

An inspection of the experimental details and the 
summary in Table II affords interesting data from which 
conclusions may be safely drawn. Both dross losses and 
gaa con.sumption are high in the experiments where 
either copper or the rich alloys were melted first and 
the aluminum added later. Both dross losses and gas 
consumption are low when the entire charge is melted 
at once, or where the necessary rich alloy (or copper^ 
is added to a liquid bath. There appears to be no advan¬ 
tage gained by adding solid rich alloy or solid copper 
to liquid aluminum as compared to charging all the 
materials together. In general, the higher dross losses 
result from higher temperatures, for example in experi¬ 
ments G-3 and G-4. In experiment G-;^ the copper was 
melted first, and when at a temperature of 1,128 deg. C. 
aluminum was introduced. In experiment G-4, the tem¬ 
perature of the alloy, after the copper addition, wa.s 
purposely raised to 950 deg. C., and the dross loss was 
consequently high. But few apparent anomalies appear 
in the summarized data, and it will be readily apparent 
that these may exist without vitiating the results bc- 
cau.se of the conditions of the experiments. As already 
explained, the initial charging temperature of the hot 
crucible was arbitrarily taken as 600 deg'. C., but this 
varied considerably, as shown by temperature measure¬ 
ments. Consequently, gas consumption figures vary, 
but within reasonable limits. The difficulty of collecting 
all of the melt, after pouring castings and ingots, and 


the practical impossibility of cleaning the crucible so 
as to recover all of the dross and the alloy sticking to 
the inside will lead to minor errors. Where there is a 
plus shrinkage, the materials were recovered most com¬ 
pletely; the weight of the castings and ingota poured 
plus the dross should give a total weight greater than 
the weight of the original charge because of the oxida¬ 
tion of aluminum to ALO^. 

In considering the dross and shrinkage losses in Table 
II, it should be borne in mind that the experiments were 
carried out on a small scale, 25-lb. charges being used. 
The relative order of the losses in preparing No. 12 
alloy by the different methods is correct, but the actual 
figures are too high for large-scale practice. Moreover, 
it should be pointed out that ordinarily the dross is not 


T \HLK III. CIIKMK'AL .\N.\I.YSI>(»F .SOME OF THE ('ASTINC..^ 
PorHED IN THE NO 12 \IJ.OY EXPERIMENTS 



Expi'Hiiifiit 

t’ll 

Elf iiiniita, per CVnI 
Ff Si 

A1 (III 

G-1 


7 47 

0 49 

0 3) 

91 71 

G 2 


7 66 

0 48 

0 40 

91 46 

II 1 


A 29 

0 61 

0 38 

"0 72 

M 2 


8 19 

0 54 

0 38 

• 0 89 

1 1 


8 23 

0 48 

0 44 

90 85 

1 3 


R 13 

0 42 

0 38 

91 07 

•l-i 


7 92 

n 62 

0 42 

91 04 

.1-2 


7 94 

0 58 

0 40 

91 08 


(fi) .\luiiiiiiuiii. I)v iIiITiti'Iii-i- 


entirely loss in commercial practice becau.se a consider¬ 
able recovery of metal would be made by running down 
the dross and .skimmings. The.se matters should be 
borne in mind when considering the loss figures. 

Metallography of the Sand Castings 

The castings poured from the No. 12 alloy heals 
de.scribed above consisted of thin shells and 1.0-in. 
square bars, following the practice in the writer’s pre¬ 
vious experiments on blowholes and unsoundness in 
aluminum-alloy castings.' In connection with the 
pre.sent experiments, microsections were cut from all of 

\\nihM'won. U. J.. "rns<>iiiiilTi<'.sM Ih AIiiinliuiiii-Allny rMMlInKH," 
Tin h'uumirii, vnl. -IT. |)p. riTD-riSt. 


TABLE II. SUMMARY OF THE NO. Hi ALLOY EXPERIMENT.^ ' 


-J 



C-l 2 00 
(i-2 2 00 
0-3 2 00 

G-4 2 00 
^IM 

H-2 

H-3 .. 


I-l 

1-2 

1-3 

J-l 

J-2 

J-3 

J-4 



d 

s 


a 

tl 


Deg.C 

•2 

B 

§ 


1 

1 


0^ 

u 

K 

•a 


1 

B 


Ih 

S 

1 

d 


o 

< 

JS 

£ 

1$ 

Temp. Initial 
after Melt’g, 

k 

U 

Final Temp.. 

Costings Poun 
Deg. C. 

1 

J: 

ss 

A 

■» 

1 

& 

if"" 

X 

M 

C 

J: 

T. 

i 

1 

5 

Is 

5 c 

Total Gas Con 
tion, Cu.Ft. 1 

T-- 

Is 

23 00 




697 

765 

740 

732 

24 

90 

0 20 

\ 0 10 

0 40 

0 

42 

2,940 

0 88 

23 00 




686 

763 

750 

744 

24 

70 

0 20 

0 10 

1 20 

0 

42 

3,465 

1 04 

23.00 



. 1 

.128 1 

.195 

754 

710 

24 

50 

0 50 

0 00 

2 00 

1 

06 

4,515 

1 35 

23 00 




715 

950 

928 

720 

24 

75 

0 35 

-4-0 10 

1 00 

0 

74 

3,780 

1 13 

9 47 

12 

50 

3 03 ' 


700 

685 

672 

24 

70 

0 20 

0 10 

1 20 

0 

42 

2,415 

0 72 

9 47 

12 

50 

3 03 

650 

710 

710 

704 

24 

85 

0 15 

0 00 

0 60 

0 

12 

3,150 

0 95 

18.94 



6.06 

649 

720 

720 

710 

24 

60 

0 30 

0 10 

1 60 

0 

64 

3,360 

1 01 

10.50 

12 

50 

2.00 


730 

730 

711 

24 

75 

0 15 

0 10 

1 00 

0 

32 

3,885 

1 17 

21.00 



4 00 

690 

780 

780 

710 

24 

80 

0 20 

0 00 

0 80 

0 

42 

3,255 

0 98 

21 00 



4 00 

608 

713 

715 

706 

24 

60 

0 40 

0 00 

1 60 

0 

84 

3,675 

1 10 

10 84 

12. 

SO 

1 66 


715 

715 

711 

24 

80 

0 15 

0 05 

0 80 

0 

32 

3,675 

1 10 

10.84 

12 

50 

1 66 

645 

709 

709 

699 

24 

90 

0 20 

+ 0 10 

0 40 

0 

42 

3,045 

0 91 

21.68 



3 32 

700 

707 

707 

701 

24 

75 

0 25 

0 00 

00 

0 

53 

3,465 

1 04 

21.68 



3.32 


730 

730 

710 

24 

80 

0 30 

fO 10 

80 

0 

64 

3,465 

1 04 



Sulitl tMi|i|N‘ruililiM| tiilii|iiifl filiiitiiiiuiii . . CopfMT 
•Snliil foppiT iiildiil ti> liquid nluiiiiiiiuii C'i»p|N‘r 
Coppor iii«'ltf‘d firNt, uiid uliiiniiiiiiti udilfd 

latiT . . C'opIMT 

•Sfilid rrippiT luldml tii liquid aliiriiiiiiiiii (’oppiT 

Aliiiiiiimiii, Nil.* 12 lilliiy nricl 33:67 iilloy 
infill'd toKflliiT... 33:67 iilliiy 

Aliiiiiiiiiitii iiiifl No. 12 HiTiip iiifllfil lirNt., , 

uiid 33:67nlloyuiliiiKl lutfr 33:67 iillo.\ 

33*67 iilluy iiiflliil mid nlijiiiiiiutii iiddiil 
liitfr 

Aluiiiifiuiii. No 12 iilloy. uiid 50:50 nlloy 

iiifltinl tiiKftlifr 

Miiiiiiiiiiiii iiifitfd firht, Hiid 50*50 alloy 
Hfldfil IntiT 

50:50 Iilloy iiifltiil firnl, mid aliiiiiiiiiirii 
uddfd lufiT 

.Aliiiriiiiiiiii, No. 12 alloy and 60.40 alloy 
nifltiHi tijicftlifr 

Aliiiiiinuiii ami No l2iillo> iiifltfd firnt ami 
60*40alloy aildfil Itilfr 
60:40 alloy infill'd fimt, and iiliiiniiiuiii 
addffl lalfr 

■Muiiiifiuiii mill 60:40alloy niflti'#! loKflhiT 


67iillo> 

50 50allo\ 

50.50 alloy 

50.50ull<o 

60 4l):illo\ 

60*40 iill'iN 

60.40 iillov 
60.40 iilli.v 


(n) .^fe pxperinu*iilal detuila in tlio tfxt. 

ib) Thf figures indirate the terapfruturc of a liquid bath at thf tinir of Ibf addition of hoIicI nintfrial. .Ml nolid additionn wen* at room If mriiTiitiiri'. 
(r) The figiiri'S indirate the olMerviHl higheat ti'iiiiif raturi'a: liighfr ti'inpfratiiri'H may ha\f ohfaiiii'il, hut tlif'y u-rro not ohHfrxfd. 

It/) Baai'il on the aasiimption that^row is equivalfiit to AliOa, foiiteiiiiuK alioiit 53.0 cfiit nluiiiimiin. 

If) Furnaee gaa I'uiiHiinintioii waa at the averagf rate of 105 i-u.ft. pi'r iiiiiiulf. 

(.0 Baanl on gaa at $0.50 prr 1,000 fii.ft. 
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FIGS. 1 TO 4 

Flff. 1. Mlcrostructuro of section cut from 1.0-In. square bar. 
cast In Experiment 0-2. Fl^. 2. Microstructure of section cut 
from 1.0-ln. square bar. cast In Experiment 1-8. Fiff. 3. Micro¬ 
structure of section cut from thin shell, cast in Experiment G-2. 
Flir. 4. Mlcrostructuro of section cut from thin shell, cast In Ex¬ 
periment 1-8. All etched with NaOH X 135. 

the castinRB poured, and these were examined for gen¬ 
eral characteristics. Practically no differences with 
regard to microstructure (distribution of the CuAl,, etc.) 
were found, but blowholes and porosity appeared to be 
more numerous and greater in the case of castings 
poured from melts which, at one time or another during 
preparation, had attained rather high temperatures. 
Furthermore, these defects were more pronounced in 
the castings poured from heats where the dross losses 
were high, viz., G-3, J-3, and 1-8. Typical microstruc¬ 
tures of sections cut from the castings are shown in 
Figs. 1 to 4, inclusive. 

Grade of No. 12 Alloy Heats 

In papers which have preceded this,* it has been shown 
that the 92 ; 8 alumium : copper alloy is prepared by 
various methods, and there remains to be considered, in 
a brief way, the various grades of heats used in making 
this alloy. Ordinarily, pig aluminum alone is not used, 
but some No. 12 ingot, or foundry scrap, or both, is 
added to the charge. The proportions of aluminum and 
No. 12 ingot or scrap in heats for castings may, and do, 
vary from 0 to 100 per cent. Where both aluminum 
and No. 12 ingot or scrap^ are charged, sufficient rich 
alloy, say 60: 60, is charg^ at the same time for the 
pdrpose of introducing the desired amount of copper. 
In foundry practice, it is economical, and usually neces¬ 
sary, to charge some No. 12 alloy with the aluminum; 
the No. 12 scrap charged will be made up of gates, 
risers, and defSsetive castings from the foundry. Fur¬ 
thermore, if the castings are machined in a shop in con¬ 
junction with the foundry, .large amounts of No. 12 
borings will accumulate, and these must be disposed of. 
Also, some foundries buy back the borings from their 
castings in case the castings are'sold to outside con¬ 
sumers. The petroleum involved in the economical han¬ 


dling of borings is one which is solved in different ways. 
Some foundries send the borings to outside refiners or 
smelters; the refiner will run the borings into No. 12 
ingot, and return the resultant ingot for a fee. This 
ingot is then charged into the melting pots with the 
aluminum and the rich alloy. Other foundries run down 
the borings into ingot themselves, while a few charge 
borings as such into the pots; the latter practice has 
largely disappeared. The handling of borings has 
already been dealt with by Gillett and James.* 

In some places, no attempt is made to preserve uni¬ 
formity in the matter of relative percentages in suc¬ 
cessive heats, while in other foundries this is guarded 
closely. One foundry, for example, uses the following 
charge: 25 per cent No. 12 scrap (gates, risers, defec¬ 
tive and broken castings), 25 per cent No. 12 ingot (run 
down from borings), 50 per cent aluminum ingot (plus 
sufficient 50: 50 rich alloy). This charge is used con¬ 
tinually unless the scrap losses on the fioor mount to 
unusually high figures, and it becomes necessary to 
work more of the defectives into the charges. 

The kind and quality of the scrap and No. 12 ingot 
used in foundry charges should be carefully controlled, 
since much difficulty may arise otherwise. Under 
Bureau of Aircraft Production specifications for Liberty 
(and other) motor castings, no No. 12 scrap other than 
that originating in the manufacturer’s plant was allowed 
in the make-up of charges. The influence of the quality 
of the melting charge upon the resultant castings is one 
which is important and interesting to foundrymen, but 
it cannot be dealt with in this paper. 

Summary 

The conclusions arrived at from the experiments and 
foundry experience in the preparation of No. 12 alloy 
by various methods are these: 

First, there is nothing which would lead to the belief 
that one rich alloy is any better than another, for intro¬ 
ducing copper, from the standpoint of dross losses and 
gas consumption. 

Second, small heats of No. 12 alloy may be made con¬ 
veniently and cheaply by using light gage copper sheet 
or punchings; the solid copper should be added to the 
liquid aluminum, whereupon it will alloy at relatively 
low temperatures. 

Third, where the production is large, as in a foundry 
pouring 25,000 to 50,000 lb. of castings in eight hours, 
it is safer to employ a rich alloy. 

Fourth, the most convenient rich alloy available (tak¬ 
ing into consideration brittleness, melting point, and 
ease of calculation) is the 50: 60 ^loy. 

Fifth, the most desirable method of making up a 
heat is to charge all the materials together. 

Those foundrymen who hold to the belief that the 
’’most desirable” method of preparing No. 12 alloy is 
by adding light copper punchings or sheet to liquid 
aluminum base their arguments largely on the saving 
arising in not using a rich alloy. The objection has 
been made that with this method the resultant castings 
are likely to run “hard” and “soft.” The objection is 
valid, but, as has been shown, this may be overcome 
provided the melts are thoroughly stirred. Segregation 
of the GuAl, is extremely likely when melts are made by 
this method unless stirring is performed thorough^ 
and often. “Hard” and “soft” castings are attributed to 


■‘‘Foundry Methods for Idsht Aluminum: Codper Alloys/* by 

Robert J. Anderson. Chbm. & Met. Eng.^ vol. 28. No. 16. p. 786. *0111011. H. W.. and James, Q. M., “Melting Aluminum Chips,*’ 

Oct. 13, 1920. Bull. 108, Mineral Technology 14, Bureau of Mines, 1916. 
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tiie fact that the flrat pour is lean in copper and the last 
rdativeiy ridi. This defect in the method is so serious 
that it renders the whole scheme undesirable in large 
foundries, particularly when the production is rushed. 
Danger of segregation will be greatly minimized if rich 
alloys are used for introducing the copper. Moreover, 
with unskilled labor at the melting pots, it is much safer 
to use a rich alloy. Further than that, there have been 
difficulties experienced, at times, by some foundries in 
obtaining a suitable and sufficient supply of copper. It 
appears that a small foundry can use the direct copper 
method to advantage, but a large foundry voluntarily 
puts fetters on itself when it adheres to this method 
solely. The No. 12 alloy may be conveniently and 
economically prepared by charging the aluminum ingot. 
No. 12 ingot and scrap, and rich alloy together into the 
melting furnace, and there is no advantage in any other 
procedure. 

a 

How to Paint Turpentine Tanks and Cars 

Effective methods for painting the inside of turpen¬ 
tine tanks and tank cars have been described by special¬ 
ists of the Bureau of Chemistry, United States Depart¬ 
ment of Agriculture, as follows: 

When in contact with iron for any length of time, 
especially if the tank is only partly full, turpentine 
gradually turns yellow. This is due to the fact that 
on exposure to air, turpentine slowly absorbs oxygen 
and becomes slightly acid, causing corrosion of the 
iron, which goes into solution, causing the formation 
of the yellow or brown color. 

Unless the iron is protected against the action of the 
acids formed when the tank has been emptied, and is 
full of air with a thin film of turpentine on the inner 
surface, tank cars in regular use for transporting tur¬ 
pentine soon become rusty inside. As ordinary paint, 
made from linseed oil and turpentine, will not resist 
the solvent action of turpentine, it is necessary to use 
a paint made from materials which are not affected by 
turpentine. One made according to the following 
formula, which makes about 8 gal., enough to give an 
8,000-gal. tank two coats, is generally used for this 
purpose: 

Methanol or denatured alcohol, sol. R 

Orange shellac (pure), lb. 24 

Dry red lead, lb. 24 

Venice turpentine, ox. 28 

Dissolve the shellac in the alcohol. This operation, 
which takes some little time, is best done by putting 
the two in a can and allowing the mixture to stand, 
covered, for two or three days, stirring occasionally. 
After the shellac has gone into solution, strain the 
liquid through cheese-cloth to remove any insoluble 
matter. Then warm .the Venice turpentine until it 
flows freely and stir it into the shellac solution. This 
is now ready for use in making up the paint. When 
ready to use the paint, immediately before it is to 
be applied to the tank, from which all loose rust has 
been scraped or removed with a wire brush, mix the 
red lead with the liquid, being sure to stir thoroughly 
to break up all lumps. Apply with an ordinary paint 
brush to the thoroughly clean and dry surface. Brush 
the paint out well to prevent peeling. Allow the first 
coat to dry hard before applying the second coat. 

When painting the inside of a tank with this prepara¬ 
tion, or whenever it is necessary for a man to enter 
a tank which has held turpentine, some arrangement 
must be made to prevent inhalation of the alcohol or 


turpentine fumes. A supply of fresh air can be pumped 
in to the workman through a pipe connected with either 
an air pump or a small blower like those connected with 
small portable forges. A gas mask with a container 
filled with broken pumice stone saturated with concen¬ 
trated sulphuric acid, through which the air is drawn, 
may also be used. The absorption chamber must be 
recharged at least once a day. The pumice, in pieces 
about the size of a pea, should be steeped in the acid 
and the excess acid allowed to drain off before being 
placed in the container. Since concentrated sulphuric 
acid rapidly absorbs moisture from the air, thus losing 
its absorptive qualities, the acid supply and the pumice 
after saturation with the acid must not be exposed to 
the air any longer than absolutely necessary. A man 
should not remain in such a tank for more than four 
hours a day, and should come out sooner if he begins 
to feel unsteady, or if the muscles become *^jerky.’’ 
Continued work, day after day, in a tank with a meth¬ 
anol paint should he avoided, as the poisonous effects 
of methanol are cumulative. 

Sugar Industry in Brazil 

Every state in Brazil produces sugar cane. Reli¬ 
able statistics, however, are not obtainable, as most of 
the production is for local consumption, reports Con¬ 
sul-General Haeberle of Rio Janiero. Moderate esti¬ 
mates give the approximate number of bags of 
sugar produced as follows in 1911, 1914 and 1917: 
1911-12, 5,000,000 bags of 60 kilos (132 lb. each bag) ; 
1914-16, 6,196,000 bags; 1917-18, 7,360,000 bags. The 
States of Pernambuco, Sao Paulo, Sergipe and Bahia 
lead in the production of sugar in the order named. 

The cane is all crushed in the country. In many 
places in the interior rudimentary appliances, made 
of hardwood, are still used to crush the cane. These 
establishments, producing dark-brown cake sugar 
('*rapadura’'), consumed by the laborers on the farm, 
do not figure in any statistics, and the total production 
cannot be estimated. It is large, however. * Small 
American crushers with three vertical steel cylinders 
are often used on farms and in small factories, driven 
by human or animal power. Some factories have up- 
to-date machinery; only one factory so far. however, 
has introduced the diffusion process in Brazil—the 
Uzina Esther, in Sao Paulo, with a daily capacity of 
126 tons of cane. 

Most of the production is used for consumption in 
Brazil; only the surplus is exported. Exports in the 
years 1914 to 1919, inclusive, were in the following 
quantities (one metric ton = 2,204.6 lb.): 



1914 

1VI5 

1916 

1917 

1918 

1919 

Kinds 

Met rip 

Mptrio 

Metric 

Metric 

Mpfrin 

Mptrip 


'I'onH 

Tons 

Tons 

Tons 

Tons 

1'lAih 

White suxar. 

1,365 

2,833 

31,201 

98.179 

94.720 

(ti) 

1 )PTnf*rara . 

... 20.876 

22,064 

12.974 

10,541 

8,984 

(f/l 

Tirown siiRar .. 

9.619 

34,178 

9,650 

22.789 

11,930 

(n) 

Total. 

31,860 

59.075 

53.825 

131,509 

115,634 

69,429 


(ri) ClAmifiration not yet nvailnhlr. 


Sugar cane in Brazil is not an annual plant; it re¬ 
mains on the fields for * several years. Seasons of 
planting and crushing are governed by weather con¬ 
ditions, wet or dry, varying greatly according to the 
districts. As a rule sugar cane is planted during the 
rainy season and crushed when the dry season sets in. 
These seasons differ widely in the various parts of 
Brazil. 
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Legal Notes 


By Wellington Gustin 
Some Pitfalls of Selling 

A broker’s right to his commissions is involved in the 
action of Eugene Suter, a New York broker, against 
the Farmers’ Fertilizer Co., recently decided in the 
Supreme Court of Ohio. The company had employed 
the broker to negotiate a contract for the sale of sul¬ 
phuric acid to be manufactured by the company, the 
company agreeing with the broker to pay a brokerage 
of I per cent of the amount of the price provided for 
in such contract, to be paid as payments of the price 
were received by the company. Under this agreement 
the broker negotiated a contract between the company 
and the Aetna F^xplosives Co., whereupon it was agreed 
that the defendant company should proceed with the 
erection of a plant for the manufacture of sulphuric 
acid and sell and deliver to the Aetna company 600 
tons of acid per month, commencing about April, 1916, 
and continuing thereafter monthly for a period of twelve 
months, deliveries to be made at defendant’s plant, the 
Aetna company agreeing to pay for the acid on delivery 
at the rate of $27 per ton of 2,000 lb., f.o.b. defendant’s 
works, Columbus, Ohio. The contract expressly pro¬ 
vided that a brokerage of 1 per cent on this sale should 
be paid by defendant company to the broker as payments 
were received. The defendant company erected its sul¬ 
phuric acid plant and made various deliveries to the 
Aetna company between April and July, 1916, and paid 
brokerage thereon. 

Clients Make New Agreement 

However, in October, the defendant company entered 
into a contract with the Aetna company canceling the 
former‘contract and releasing the latter company from 
the obligations thereof in consideration of the payment 
by the Aetna company of $45,000 and an agreement 
on the part of the Aetna company to repay any broker¬ 
age the defendant company might be compelled to pay 
beyond that admitted due on the $45,000 cash settle¬ 
ment. Thereupon the broker was sent check for $450, 
but this settlement was rejected by him, and this suit 
was brought to collect 1 per cent brokerage on the full 
amount of the original contract. 

The defendant company contended that according to 
custom and usage among brokers in New York the 
plaintiff was entitled to commission or brokerage only 
upon the moneys received by the defendant under the 
original contract, and that the broker had been paid 
his full commissions on the moneys received under 
said contract. 

Insolvency of Buyer Set Up as Defense 

Further the defendant company claimed that shortly 
after it began shipping acid disputes arose with 
the Aetna company over the contract; that the latter 
failed to furnish cars for shipments as provided in the 
contract and refused to pay for the acid delivered; that 
the Aetna company became financially embarrassed, and 
in order to save itself and the broker from great loss 
on acid shipped and not paid for it entered into the 
cash settlement; that it made every effort to perform 


the conditions of the contract on its part, but was pre¬ 
vented solely through the failure of the Aetna company 
and by its threatened and actual insolvency. Then the 
defendant company denied that it employed the broker 
to negotiate the contract with the Aetna company. 

Upon hearing the evidence the jury was instructed to 
find a verdict for the defendant, Farmers’ Fertilizer Co., 
and from a judgment against him Suter appealed. The 
Court of Appeals affirmed the trial court and a further 
appeal on error was made to the Ohio Supreme Court. 

The first question decided was whether the broker had 
a valid contract of employment. The broker testified 
that he was employed by Young, general manager of 
the defendant. The president of the company denied 
that the general manager had any authority to make 
such a contract. But there were a number of telegraphic 
communications between the broker and defendant com¬ 
pany on the subject, and thereafter the general manager 
entered into a written contract with the Aetna company 
for the sale of the acid. In this* contract brokerage is 
expressly provided to be paid Suter. This contract was 
signed by the names of the two companies, and there¬ 
after the company ratified this contract made by its gen¬ 
eral manager by entering upon its performance and by 
paying Suter certain commissions in accordance with 
its terms. 

Right to Commission Rests on Contract 

The Supreme Court said that the right of a broker to 
recover commissions rests upon contract, express or 
implied. The burden is upon him to prove that his serv¬ 
ices were rendered under employment by the principal, 
or that the latter accepted his agency and his acts 
under circumstances showing that he knew the services 
were being rendered on his account and while the agent 
was relying on the principal’s obligation to pay him. 
If the services are rendered without employment, 
express or implied, or as a mere volunteer and without 
acceptance under the circumstances stated, he canpot 
recover. 

Also, where a principal enters into a written contract 
of sale with a purchaser produced by a broker, in which 
instrument the principal agrees to pay the broker a 
specific compensation on ’’this sale,” such action amounts 
to an acceptance of the services of the broker and 
ratification of his previous employment, even though 
such previous employment was made by an officer or 
agent who was without authority to make it. 

On the question of the release of the Aetna company 
by defendant the rqle was stated that where the obliga¬ 
tions arising under a contract have attached, and sub¬ 
sequent thereto one party, without the consent of the 
other, does some act or makes some new arrangement 
which prevents the carrying out of the contract accord¬ 
ing to its terms, he cannot avail himself of this con¬ 
duct to avoid his liability to the other party. 

It appeared that the defendant company entered into 
the contract with the purchaser relying on its own 
investigations and knowledge of the ability of the Aetna 
company to carry out the contract, and because it was 
satisfied with the purchaser procured by the broker. 
Under such circumstances the release of the Aetna com¬ 
pany from further performance of the contract on its 
part for the consideration named would entitle the 
broker to the immediate payment of his commission. 
Therefore the judgment of the two lower courts was 
reversed and judgment was ordered to be entered for 
the broker. 
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German Chemical Industries* 

T he peace treaty requires that Germany shall 
deliver to France, during each of three successive 
years, 30,000 tons of sulphate of ammonia, 35,000 tons 
of benzene and 50,000 tons of coal tar. The Reparation 
Commission reserved the right to one-half the supply 
of dyestuffs and chemico-pharmaceutical products on 
hand at the time of the signing of the treaty; also an 
amount up to one-fourth of the product up to Jan. 1, 
1915. Now that a year has elapsed since these provi¬ 
sions became effective, it is of interest to read the 
German reports of company meetings, chambers of 
commerce summaries, and trade-journal reviews of con¬ 
ditions in the chemical industry. 

The two general conclusions that may be drawn from 
this published material seem at first to be entirely con¬ 
tradictory. The introductory pages of every report and 
summary discuss the shortage in coal and raw mate¬ 
rials, the closing of plants, the scarcity and high cost 
of labor and the poor transportation facilities. As a 
consequence, a very great scarcity of the finished prod¬ 
uct is reported so that orders cannot be filled. Some 
reports specifically mention the French deliveries as 
the occasion of the shortage on the market. The impres¬ 
sion of industrial hardship that is conveyed in these 
opening paragraphs is, however, offset at the end of 
the same reports by the financial statements that record, 
almost without exception, the declaring of dividends 
largely in excess of those of 1918. The explanation of 
the discrepancy is of course to be found in the heavy 
foreign demand at the high prices of the last few 
months of 1919. 

Below are given a few summaries from the German 
Annals of Economics and Statistics (April, 1920), from 
the Journal of the Berlin Chamber of Commerce, from 
trade journals and from company reports. 

Resumption of Chemical Trade Dependent 
Upon Coal Supply 

Resumption of trade in chemicals is dependent upon 
the supply of coal. Shortage in coal has brought a 
large part of the industry to a standstill, or at least 
has caused great shortage in production. If, now, a 
shortage of raw material is to follow, such deficiency in 
the supply of sulphuric acid, caustic soda, pyrites, tar, 
sugar and casein will itself be traceable to the scarcity 
of coal. The Rhenisek-Westfalia Zeitung for March 1 
says some relief was obtained at the end of February 
by the delivery of American c*oal which had been 
ordered but was not until then available. 

The chemical industry seems to be at a .standstill. 
The chemico-pharmaceutical indu.stry is in some 
respects in a better situation than in January, in other 
respects in a worse position. Dyestuffs have shown 
a brief revival because of the receipt of a moderate 
amount of coal. 

The shellac industry also makes an encouraging 
report. Soap reports run from ‘“b?d” to “fair.” 
Asphalt and tar products suffered from lack of raw 
material. Coking plants, producing tar, ammonium 
sulphate and benzene, report a freight .scarcity; busi¬ 
ness was in other respects improved over a year ago. 
Ethereal oils were sluggish, but improving. Benzine 
and turpentine were not coming on the market. VVea^^ 

•l*rep«rei1 by tho European D!vlaion, Hurouu of Foreign an*! 
Uome&tic Cointiu i eo. 


conditions prevailed in the sulphuric acid and fertilizer 
industries; in the case of the latter, shortage of mate¬ 
rials made it impossible to .satisfy the demand. 

The chemical induatrj” suffered heavily during the 
past year by reason of the shortage of toal, which 
became extraordinarily acute toward the end of the 
year, causing many industries to close. The shortage 
in other raw materials became more and more serious 
at the same time that the world demand for chemical 
products became so insistent. At this juncture many 
foreign countries put an embargo on the importation 
of German products. Finally the 25 and 50 per cent 
deliveries required in the psftice treaty affected the 
chemical market seriously. 

Report of Berlin Chamber of Commerce 

The report of Berlin Chamber of Commerce for 1920 
.states that the chemical industr>'^ and the trade in 
chemicals, raw materials and auxiliary products suf¬ 
fered in war time greater changes than most branches 
of industry. Germany was in normal times heavily 
dependent upon foreign countries in many matters of 
production and distribution; this field was entirely cut 
off by the war. A transformation of the whole industry 
was the only solution. The brilliant achievements of 
those who had the matter in hand are testified to in 
the manufacture of explosives and artificial nitrates. 

Increase in salaries and in wages of operatives as 
well as ever-rising costs of coal and raw material 
resulted, of course, in continuous increases in costs, 
which were accentuated by the shortage in coal and 
transportation. The effect was felt all along the line; 
the selling price was a mere barometer of conditions. 
No relief may be expected until the rate of exchange 
and inflated values have been brought back to normal. 
The demand is good, indeed almost impossible to meet, 
and yet production cannot possibly be accelerated. 

Government Controi^ Heavy Demand for 
Many Products 

Government control of sulphuric acid and other basic 
products grew more rigid rather than more lax. The 
shortage of pyrites made it useless to attempt to meet 
the demand. The maximum prices were, set higher and 
higher, but production was d?.p3ndent upon more funda¬ 
mental things than money. 

Hydrochloric acid was released from control in March, 
1919. After a few months’ production conditions were 
such that .sales could be made even in Scandinavia and 
Firland, .so that business in this line may be said to 
have been j^ood. There was a^so a heavy demand for 
Glauber’s salts, a byproducl of hydrochloric; it was 
impo.ssib]e to fill t’.e demand in Scandinavia. • 

Liquid anhydrous ammonia was in great demand. 
The small production of ammonium carbonate never 
permitted market prices to be within reason. Raw 
material for ammonium sulphate wa.s exceedingly .scarce, 
and yet the maximum price was so low that manufac¬ 
ture was unprofitable. Nitrogen prices reached a 
business-profit level only toward the end of the year. 
The production of spirits of ammonia was ob.structed at 
intervals, but it became profitable in time. 

Potassium prices were raised again and again, but 
the demand was still so keen that production was worth 
while. Copper vitriol was in heavy demand, but specu¬ 
lation drove the prices to too high a point. There was 
also a strong market for citric acid, but the raw 
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material could not be obtained in Italy. Wolfram, molyb¬ 
denum and vanadium could be obtained only in very 
small quantities. 

. Trade in Paints and Dyes 

The marketing of pigments and dyes was restricted 
in the early part of the year because of the revolu¬ 
tion; later on conditions improved until it was even 
possible to export some to neutral countries. With the 
signing of peace, export to France, Belgium and Italy 
set in until pre-war figures were met, especially in 
Belgium and Italy. It is very agreeable to note that 
the French trade also promises to pick up. England 
is still holding off. America, once a favorite territory, 
is still closed to us, and it is doubtful whether after 
peace is ratified our export to that country can be 
built up again, since the dye industry is making such 
strides over there. Injuries as to the market in the 
Orient indicate that that trade is reviving. In general, 
it may be said that German pigments and dyes will 
hold their markets abroad. 

The supply of coal, soda, sulphuric acid and chrome 
salts was so low that it was impossible to fill the orders 
that piled in at the end of the year. Then the 8-hr. 
day has become a vital obstacle, as it is impossible to 
put some of the manufactures on such a basis. Double 
shifts are no solution; overtime is prevented by the 
attitude of the workers’ organizations, even though 
individuals are in favor of it. Except for these cir¬ 
cumstances, we might be able to build up foreign credits 
as a means of procuring food. 

Pigment and Dye Industries Combine 

The pigment and dye industries have found it neces¬ 
sary to combine. The German “Bunt- und Mineralfarben 
Industrie” and the Union of German Dye Industries 
were formed. These organizations have justified their 
existence in arranging for allocation of raw materials 
and thh establishing of fixed prices, putting an end to 
profiteering. Goods for foreign sale were put at a 
higher price, so as to equalize the low rate of exchange. 
Prices are now about the same for all consumers. 
Altogether, the dye industries are in a favorable situa¬ 
tion, except for the shortage of coal and raw materials. 

The lac and varnish industry had a heavier demand 
than in 1918, but could not meet this demand, as the 
8-hr. day and scarcity of material prevailed almost 
throughout the year. In December the restrictions on 
copal, shellac, rosin and turpentine oil were removed; 
linseed oil is still under control. 

Production is still behind the average of former years. 
Increased production could' hardly be hoped for, in the 
f^e of the restriction on the importation of benzine. 
The industry suffered by reason of the allocation of the 
raw materials to organizations outside of the trade. 


were hopelessly bad. Small factories were forced to 
shut down. Even for medicine and science very little 
was obtainable. Outside interests got such control that 
profiteering was inevitable. The general public suffered 
as a consequence. 

Medicinal herbs could not be obtained, as the women 
and children who formerly gathered them were em¬ 
ployed in factories at higher pay. Herbs rotted in 
the fields and woods; prices rose to ten—even fifty- 
times their former level. 

Reports ok German Chemical Companies 

The Chemische Fabrik Griesheim-Elektron, of Frank¬ 
fort, declared in 1919 a dividend of 12 per cent, as 
contrasted with 7 per cent in 1918—and this after 
setting aside over 4,000,000 marks for depreciation. 
This company explains the profits as arising from 
increased value of pre-war stocks. The Chemische 
Fabriken of Urdingen explain similar profits through 
the sale of stock held abroad. The Aktien Gesellschaft 
fur Anilinfabrikation (“Agfa”), of Berlin, reports gross 
profits of 24,877,000 marks in 1919. as compared with 
13,700,000 marks in 1918, warranting a dividend of 
18 per cent. The Radische Anilin und Sodafabrik closed 
its works at Ludwigshafen and Oppau in November 
because of shortage of coal; the nitrogen works at 
Merseburg shut down because of political disturbances. 
In all these cases only a fraction of full production 
was reached by June, 1919, and yet the firms report 
large profits by reason of the great rise in prices of 
dyestuffs. Over 60,000,000 marks were written off, and 
yet the firm declared net profits of nearly 30,000,000 
marks, justifying a dividend of 18 per cent. 

The Farbwerke, of Hochst-am-Main, report that 
manufacturing was largely at a standstill during 1919 
and early in 1920, only the pharmaceutical departments 
producing normally. But here, too, export sales enabled 
the company to declare a 14 per cent dividend, as con¬ 
trasted with 12 per cent in 1918, on a basis of net 
profits of nearly 25,000,000 marks, even after deduction 
of an e^ltra expense of 80,000,000 marks in increased 
wages. The grass profits of the Chemische Fabrik 
Rhenania, of Aix-la-Chapellc, advanced from 1,988,000 
marks in 1918 to 5,723,000 marks last year. The divi¬ 
dend was increased from 10 to 25 per cent. Kalle & 
Co., of Biebrich, reported that only a part of the more 
important departments were operating, and yet, after 
deductions for depreciation, the dividend was increased 
from 7 to 14 per cent. The report is pessimistic as 
to prospects for 1920. 

Prices of Fertilizer for Seven Years Compared 

Some idea of this general rise in value may be gained 
from the following comparative table of fertilizer 
prices (kilo — 2.2046 lb.): 


Glue, etc.—Drugs and Herbs 

The bone-glue production has been about 50 per cent. 
Foreign glues rose to impossible figures. 

Mineral oils and tar products are on a 30 to 40 per 
cent production basis. There was a ready sale at home. 
Export was forbidden. 

The drug industry suffered excessively under a short¬ 
age of materials. Goal was scarce and operatives were 
in an unsettled state. In the fall a generid strike threw 
the whole trade into disorder. The retail business had 
been bad enough during the war; last year conditions 
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Developing France's Natural Water Power. — 
France's natural water power, known familiarly as 
the ''houille blanche/’ continues to provide one of the 
most fascinating economic topics, now that the coal 
problem has become so difficult. About a year ago a 
committee, designated as the Commission des FoiTes 
llydrauliques, was created officially, its duties being to 
investigate the water forces of France and establish a 
plan for the development of hydro-electric power plants. 
I'his committee recently rendered its report, which, as 
far as statistics go, is optimistic. 

In round figures, the water power in France may be 
reckoned theoretically at about 9,000,000 hp. Of this 
amount, 1,165,000 hp. is in use. About 500,000 hp. addi¬ 
tional is being equipped. Inside of fifteen years 3,000,- 
000 more hp. should be realized. The rest remains 
available for eventual development. The 1,165,000 hp. 
now installed is capable of 850,000 kw. It furnishod 
in 1919 effectively 700,000 hp. (570,000 kw.). The 
plants in course of construction will provide an addi¬ 
tional 550,000 hp. (365,000 kw.). 

The region of the southeast of France is the best 
developed thus far, with 750,000 hp. already installed, 
and with 290,000 hp. in course of installation. The 
southwest has 210,000 hp. and will have 75,000 more in 
a short time. The central section has 140,000 hp. and 
will have 125,000 more. The eastern district accounts 
for 25,000 and 10,000. 

Kxisting plans, if realized, are to provide the 3,000,- 
000 hp. additional of the program inside the fifteen 
years as projected. Of this total, 1,200,000 hp. will be. 
in the southeast, 500,000 in the southwest, 400,000 in 
the center, 62,000 in the east. According to these fig¬ 
ures, France then will stand in third place for water 
power among leading countries. 

The United States is rated as having 30,000,000 hp., 
(Canada 25,000,000, Norway 7,500,000, Sweden 6,750,- 
000, Austria-Hungary 6,450,000, Italy and Spain about 
5,500,000 each. Germany’s water power is estimated 
at only 1,500,000 hp., and that of England at about 
1,000,000 hp., but these two countries arc richly com¬ 
pensated in coal. 

Previous to the war the amount of capital invested 
in France’s hydro-electric power plants was about 700,- 
000,000 francs, of which ^25,000,000 francs represented 
motive power and electricity, 100,000,000 francs for 
electrochemistry and electrometallurgy, and the remain¬ 
der in traction enterprises. The preceding figures apply 
only to the important exploitations, and, as many 
smaller industries also are utilizing water power, it is 
safe to add at least 300,000,000 franca more to the total, 
so that about a billion francs is the figure for the 
global investment in the “houille blanche” in France 
at present. Or, if account is taken of the expenditures 
necessitated by the 500,000 hp. placed in operation dur¬ 
ing the war, the total investment is considerably more. 

During this post-war period of high prices for ma¬ 
terial of all kinds, it is found that the j;ost prices for 
installations, which before the war varied between 500 
and 800 francs per horsepower, have risen to a figure 


between 1,000 and 1,600 francs. It is computed that, 
for putting into operation 3,000,000 hp., the expense 
must be calculated at three or four billion francs. 

The official report suggests that, in the forming of 
concessionary companies, the government cbuld par¬ 
ticipate as stockholder and thus be a party to profit or 
loss. The opinion is given that new companies should 
be exempted from taxes during the first five years. 

The importance of the question of developing 
France’s water power re.sources is shown in the simple 
equation: 8 millions of horsepower are equivalent to 
40 million tons of coal .—The Revuw, Am. Chamber of 
Commerce, France, Sept. 1, 1920. 

Influence of Manganese Content on the Life of Steel 
Ingot Molds.—Steel works and foundries commonly 
employ for casting of ingot molds an iron analyzing: 


Por ("out 

Sllioiin . .1.75 to 
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Mangane.se was limited to 0.6 per cent in the belief 
that with a higher percentage the molds would crack 
after a very limited number of pourings. 

Tests made by M. Grosclaudk {Grnie Civil, Sept. 4, 
1020, pp. 198, 109), covering a period of many years. 
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have proved that an increase of manganese on the 
contrary lengthens the life oP the molds. Thus, with 
ingot molds of the above composition the maximum# 
number of pourings was 110, whereas as many as 250 
were made with molds of the following composition: 

ri*r t’lMil 

SilitVMi . .I.r» to J.K 

. .. 1.75 to 2.25 

PliuH|)huniH, li'.sM than.. . O.io 

Sulphur, than. ... .... 

Carbon. . .;i 25 to I! 50 

The average obtained with molds of this compositioi: 
during two consecutive years was 175 pourings, with a 
minimum of 125. 

The results of the teats arc plotted in the accom¬ 
panying figure, by which it is seen that the mangancsb 
content has a great influence on the life of the mold. 
No tests have been made with analyses between the 
points B and C. 
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Washington, |J. 

Flameless Powder. -Oswald Sii^berrad of Buck- 
hurst Hill, Entj^land, has made a study of the condi¬ 
tions necessary for the production of propellant ex¬ 
plosives which shall be flamcless and smokeless when 
fired in Runs of a specified size. An increase in the 
ratio of H-C-OH groups to NO., groups has been found 
to give the desired result. By the application of ther¬ 
modynamics and internal balli.stics it is possible to 
calculate the amount of carbohydrate material fpref¬ 
erably starch) which must be added to an ordinary 
propellant explosive in order to reduce the tempera¬ 
ture of the gases emitted from the muzzle below the 
ignition point. The amount of starch to be added to 
100 parts of propellant varies from 7 parts in the case 
of American pyrocollodion to 33 parts for Italian bal- 
listite. Tables are given to facilitate calculations and 
proper methods of incorporating the starch are also 
discussed. (1,349,983; Aug. 17, 1920.) 

Electrolytic Chlorate Cell. — The cathode of this 
cell consists of a shell or casing of metal such as 
cast iron. Interior partitions terminating below the 
rim of the casing divide the cell into several compart¬ 
ments. The.se partitions are connected with the casing 
so thcT-t they also serve as cathodes. A carbon anode 
is placed in each compaKment and kept at a fixed short 
distance from the cathode by means of slate insulators. 
A porous asbestos cloth covers the cathode surface so 
that *the hydrogen liberated is enabled to escape to 
the atmosphere without exerting any reducing influence 
on the electrolyte. An insulating plate of glass is 
placed in the bottom of each compartment to prevent 
short-circuiting due to the accumulation of conductive 
sediment. It is well known that in a cell of this type 
anode consumption is high when carbon is used as 
anode material. By making the compartments of differ¬ 
ent sizes, Edward A. Allen of Portland, Me., is able 
to use efficiently anodes which have been reduced in 
size by oxidation. Thus, the first compartment may be 
designed to take anodes 2 in. thick, the second 11 in. 
and the third I in. Provision is also made for change 
in width of the anodes.* (1.351,886; Sept. 7, 1920.) 

•* Electrolytic Detinning Process. — The apparatus 
comprises a fixed vat for the electrolyte and a rotating 
hexagonal drum which is divided into longitudinal com¬ 
partments by cathode plates projecting internally. The 
.scrap which .serves as anode material is placed in a 
removable permeable lining in each compartment. Insu¬ 
lators prevent contact between cathode and anode. 
(1,353,194, Cecil M. Walter of Four Oaks, near Bir¬ 
mingham, England; Sept. 21, 1920.) 

Ferrochromium. — Ferrochromium was formerly 
made to some extent in the iron blast furnace, but it 
was found that the limiting percentage of chromium: 
which could be introduced into the alloy in the blast 
furnace was about 30 per cent. The most desirable com¬ 
mercial alloy contains about 60 per cent chromium. The 


late Joseph E. Johnson, Jr., found that by enriching 
the blast with oxygen the temperature in the hearth 
could be raised sufficiently to produce alloys high in 
chromium and low in both carbon and silicon. A blast 
containing 40 to 60 per cent oxygen is suitable for this 
purpose. (1,354,491; Oct. 5, 1920.) 

Magnesium Powder.—At the present time, the 
method used in manufacturing magnesium powder is 
to ca.st the msrgnesium into bars or ingots, which are 
reduced to powder by sawing, turning or milling. The 
cuttings produced are classified by screening, those too 
largo for use being ground in some form of mill to 
reduce them to the proper size. This method requires 
a large and costly plant, and a very considerable out¬ 
lay for labor to attend the large number of machines. 
The process is very slow and tedious, owing both to 
its nature and to the constant nece.ssity of starting new 
cuts, replacing pieces of metal which are too short to 
be further treated, and rc-ca.sting the remnants into 
suitable shape. The large number of machines in 
motion and the difficulty of collecting the fine powder 
makes the plant an extremely dangerous one, as friction 
may at any lime ignite the fine powder. Another of 
the disadvantages of this method is the difficulty of 
melting magnesium without considerable loss, .so that 
the constant melting and re-melting of the metal to 
utilize the stubs of bars multiplies this loss. The prod¬ 
uct resulting from this method is far from satisfactory. 
Even after careful screening, the grains are not of 
uniform size, owing to their very irregular shape. 
When examined microscopically, the grains are found 
to be in the form of chips or .shavings presenting knife 
edges which cause the grains to cling together, and 
also present a large amount of surface for oxidation. 
These characteristics of the powder render it unstable 
and difficult to deal with in certain applications. David 
F. Nicol of Montreal, Canada, has found that powdered 
magnesium can be more conveniently prepared in the 
following manner: Magnesium is melted under a flux 
of lithium chloride in a closed ve.ssel. The molten 
metal is discharged in a fine stream into a jet of nitro¬ 
gen having sufficient velocity to break up the stream of 
metal into fine particles. The metal is chilled .so rapidly 
by the cold nitrogen that practically no nitride is 
formed, (1,351,865; a.ssigned to Shawinigan Electro- 
Metals Co.; Sept. 7, 1920.) 

Bismuth Oxide.—Bismuth is a difficult metal to 
oxidize to produce lower oxides cheaply. By heating 
to fusion with an oxidizing agent such as sodium 
nitrate in the presence of chlorine, bismuth is rapidly 
converted into the yellow oxide Bi,. 03 . (1,364,806; 

Elton R. Darling of Montclair, N. J., assignor to Ellis- 
Foster Co.; Oct. 5, 1920.) 

Aluminum Chloride.—In the manufacture of anhy¬ 
drous aluminum chloride by the process of reducing 
bauxite or alumina in the presence of chlorine, it is 
necessary to supply heat to the mass to cause the reac¬ 
tion to proceed properly. Various expedients have been 
proposed but have not met with commercial success. 
Francis C. Frary of Oakmont, Pa., suggests the addi¬ 
tion of aluminum to the mixture. The reaction between 
aluminum and chlorine is sufficiently exothermic to 
maintain the whole mass at the proper temperature. 
Aluminum dross containing about 40 per cent metallic 
aluminum forms an excellent raw material for this 
process. (1,364,818; assigned to Aluminum Co. of 
America; Oct. 5, 1920.) 4. 
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British Patents 

t ;t»inpl€»te speciflcationR of any nritlnh patent may be obtaiiioil 
})>• rerolttlnK 2r»c. to the Superintendent llrltiah Patent OtTlee. 
Southampton ISuildinga. l.'huneery Lane, L<ondon. Kngland. 

Rendering Non-Plastic Materials Plastic. — Small 
quantities of neutral or alkaline vegetable extracts are 
added with alkalis to clay or kaolin masses or non¬ 
plastic materials which arc liquefied with difficulty by 
the addition of alkali alone. Neutral, water-soluble 
saponines or extracts of saponine-bearing plants such as 
seatwort, cookweed, sowbreads, ivy, chestnut-capsules 
are especially suitable. Alkaline cellulose-waste lyes and 
“cellular pitch” can also be used. (Br. Pat. 144,317— 

1919. A. Walter, Frankfurt-on-Main, Germany, Aug. 
5, 1920.) 

Dyes From Natural Products. — Water-soluble dye 
preparations are obtained from animal or vegetable dye- 
yielding matters by extracting the raw material with 
organic solvents, evaporating the extract to a sirup or 
paste and fusing the product with a water-soluble metal¬ 
lic salt or solid organic acid. The same parent material 
may be extracted successively with more than one 
organic solvent, or first with organic solvent and then 
with water, to obtain different extracts for treatment. 
According to examples there are obtained a bluish-red 
dye for w'ool or silk by fusing an alcohol extract of 
cudbear with alum; a scarlet wool dye by fusing a pyri¬ 
dine extract of cochineal with cream of tartar; a reddish- 
mauve wool dye by fusing the same extract with alum; 
a blue wool dye by fusing an alcohol extract of turmeric 
with potassium ferricyanide; a navy-blue dye for wool 
or silk by fusing an alcohol extract of logwood with 
copper sulphate; a yellow or yellowish-red wool dye by 
fusing an alcohol extract of madder with alum; purple 
silk dyes by fusing an acetone or pyridine extract of 
madder with alum. Other specified materials are: As 
raw materials, Brazil wood or sanderswood; as solvent, 
amyl acetate; as fusion reagents, aluminum or ferric 
acetate, stannous chloride, potassium bichromate, or 
tartaric, citric, or oxalic acid. (Br. Pat. 144,336—1919. 
A. M. Hart, London, Aug. 5, 1920.) 

Removal of Cyanogen Compounds From Coal Gas.— 
Cyanogen compounds are removed from coal gas as cal¬ 
cium ferrocyanide by treating the gas in a lime purifier 
to remove sulphuretted hydrogen and carbonic acid, and 
then treating in the same purifier with slaked lime im¬ 
pregnated with a solution of salt of iron such as ferrous 
sulphate. The ferrous sulphate may be added to the lime 
in a tier of the lime purifier near the exit, and when the 
purifier is spent, the material from this tier is leached, or 
agitated with a dilute alkali to obtain alkali ferrocyanide. 
(Br. Pat. 144,398—1919. .1. J. Hood, London, Aug. 5, 

1920. ) 

Separating Suspended Particles From Gases.—In 
the electrical separation of particles suspended in gases, 
the parasitic charges carried by freely moving nuclei, 
for instance nitrogen molecules, the formation of which 
lowers the efficiency of the precipitation process, are 
caused to deposit on sluggish particles in fine division 
and incorporated in the gases; these latter particles, which 
may be water, oil, etc., may be formed by condensation 
during the passage of the gas current, and may be 
either an addition to the gases or an original constituent. 
In the former case, the material may be added either in 
the liquid or vapor phases before the gases reach the 
dust-depositing chamber or in this chamber; and it may 
be introduced as a spray or may be taken up by the gases 


in their passage through evaimrating vessels or over 
moistened absorbent bodies. (Br. Pat. 144,701—1919. 
Metallbank und Metallurgischk Ges., Frankfurt-on- 
Main, and J. £. Lilirnfkld, Leipzig, Aug. 11, 1920.) 

Welding Metal Sheets.—In a method of welding thin 
sheets or foils of aluminum or aluminum aAoys—e.g., 
0.005 to 0.100 mm. in thickness—to sheets of iron or of 
other metals having a'melting point above that of alumi¬ 
num, the surfaces of the foils and sheets are .separately 
provided with an extremely fine roughening or matt 
before being placed together for welding. The conse¬ 
quent annealing of the iron which is necessary when 
ordinary aluminum sheets are welded to iron plates and 
then cold-rolled into sheets is thus avoided, and the 
melting or loosening of the aluminum prevented. The 
roughetiing may be produced by cold-rolling of the sheets 
and foils in separate packs. The iron sheets may also 
be roughened by brushes or by .sand bla.sting, etching, 
etc. The sheets and foils are then .separately annealed 
and are then placed together in an airtight manner with 
roughened surfaces inw^ard. They are then heated to 
about 600 deg. C. and welded by passing through rolls, 
the pre.ssure being such as to stretch the foil as much 
as po.ssible, but to stretch the sheets only slightly. The 
composite sheets are then heated to 500 deg. C. to anneal 
the foil. (Br. Pat. 144,706-1919. MvrTALLiNDUSTRiR 
Schiele & Hruciisaler, Baden, Germany, Aug. 11, 
1920.) 

Hydrogen.---In the iron-steam process of making 
hydrogen the waste ga.ses of reduction which have been 
fully spent in passing through a retort or bench of 
retorts but which .still contain reducing gases are 
treated for the removal of steam and some water vapor, 
carbon dioxide and sulphur dioxide and other sulphur 
compounds, and then passed to another retort or bench 
for effecting reduction of the charge therein; the waste 
gases may be passed into the furnace setting or dis¬ 
charged into the atmosphere. The process may be car¬ 
ried out with three sets of retorts or benches; while the 
first set is making hydrogen, the second set is receiving 
water-gas completely to reduce the charge therein, and 
the spent gases are treated as above described and passed 
to the third set; at the next stage, the second set is 
making hydrogen, the reduction of the charge of the 
third set is completed by water-gas, and the spent gases 
are after puribcation pa.s.sed to the first set; and so on. 
To purify the spent ga.ses, they are 6rst pas.sed through 
a scrubber packed with marble, coke, etc., and down 
which water trickles and removes the sulphur com¬ 
pounds, then passed through water or potash solution to 
remove carbon dioxide, and finally through a tubular 
condenser to remove steam and water vapor; or after 
passage through the first .scrubber, the gases may be 
pas.sed through a conden.ser, and afterward through ^ 
purifier charged with lime to remove sulphur dioxide. 
(Br. Pat. 144,751—1919. British Oxygen Co., West¬ 
minster; S. W. Bray, Ilford, and 1. H. Balfour, Buck- 
hur.st Hill, Aug. 11, 1920.) 

Decolorizing Glycerine. — In processes in which 
glycerine is recovered from .solutions containing sul¬ 
phuric acid by the addition of barium carbonate and 
oxalic acid, the glycerine is decolorized by adding the 
oxalic acid, preferably in the form of powder, before the 
addition of barium carbonate, and preferably in quan¬ 
tity above that nece.saary to precipitate the barium salts 
formed. (Br. Pat. 144,727—1919. Pb.EKTKO-osMOSE. 
Akt. Ges., Berlin, Aug. 11, 1920.) 
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New York Section Meetiner, A.C.S. 

On Friday evening, Oct. 22, the New York Section of 
the American Chemical Society was addressed by 
President W. A. Noyes on *‘The Foundation for Chemi¬ 
cal Development.” Dr. Noyes compared the national 
censuses of chemists, which, at the opening of the war, 
Ifave Germany 30,000. the United States 16,000, England 
5,000 and France 2,500. One hundred years ago, Liebig 
went to France to study chemistry under Professor Gay- 
Lussac. Upon his return to Germany he started the 
.system of university research which led to the subse¬ 
quent advance of his native land to the front in indus¬ 
trial chemical development. 

Dr. Noyes traced the work of Hofmann, and its influ¬ 
ence on synthetic dyestuff manufacture after the pioneer 
work of Perkins. He then took up the thread of Ameri¬ 
can progress and cited the case of Dr. Willis II. Whitney, 
who taught at Boston Tech on Mondays, Wednesdays 
and Fridays, did research work for the General Electric 
Co. at Schenectady on the alternate days and spent his 
evenings on Pullmans. The efforts of Dr. Whitney have 
resulted in establishing a research organization ranking 
among the best in the world. To carry on such work, 
industries must have men of the highest technical and 
mental training and to supply these, the universities 
must have their co-operation. 

In the absence of Dr. Harrison E. Howe, Dr. H. A. 
Bumstead, director of the Sloane Laboratory of Physics 
at Yale University and chairman of the National Re¬ 
search Council, spoke on the relation of the National 
Reseai^ch Council to chemical development. He placed 
particular emphasis upon the revised tables of physical 
and chemical constants. From $150,000 to $200,000 
will be required for the completion of these tables. Sub¬ 
stantial amounts have already been pledged by a number 
of industries. The speaker closed with a reference to the 
opportunities afforded by the fellowships in physics and 
chemistry made possible through a fund established by 
the Rockefeller Foundation. 

Meeting of Engineering Council in Chicago 

The regular meeting of Engineering Council was 
held on Oct. 21 in Chicago, with J. Parke Channing 
in the chair. Resolutions Vvere passed supporting sev¬ 
eral measures, chief of which were the model license 
law for engineers, the Nolan Patent Oflice bill (H.R. 
11,984) proposing an increase in the personnel and 
.salaries of the IJ. S. Patent Oflice. and the creation of a 
Department of Public Works. 

M. O. Leighton, national service representative, 
opened the discussion on the bill for a national Depart¬ 
ment of Public Works by indicating the lack of inter¬ 
est on the part of the many societies and individuals 
in the promotion of this measure.- While the Council 
was aware of the futility of any sustained support 
due to its own early termination, it authorized the 
promulgation of a letter to the societies calling for 
renewed enthusiasm. A bill of some kind will doubtless 


be passed at the next session of Congress, but if the 
civilian engineers do not act quickly control will rest 
with the U. S. Corps of Army Engineers. 

The model license law was adopted essentially in the 
form considered by the Council for the past year. It 
is in form for universal adoption by all states to 
permit bona fide engineers and architects to operate in 
any state without the present handicap due to the vary¬ 
ing laws now in effect in several. 

The names to be suggested to President Wilson as 
suitable candidates for members of the U. S. Ship¬ 
ping Board are those of Prof. H. E. Riggs, University 
of Michigan, Ann Arbor, and W. H. Adams, consulting 
engineer, Detroit, Mich. 

The Council authorized support of a measure to 
secure adequate appropriations for the Federal Power 
Commission. Decision of the Controller of the Trea.s- 
ury has held the $100,000 previously appropriated as 
unavailable. Money is needed especially for research 
work at the Bureau of Standards. 

E. J. Prindle, chairman of the committee handling 
legislation increasing the number and pay of the Patent 
Office employees, reported the bill, H.R. 11,984, had 
passed the House at the last session, but was amended 
in the Senate committee by Mr. Smoot so as to reduce 
the force and pay. The Council passed one resolution 
calling on the Senate for a restoration of the bill to 
its original status and another calling on engineers 
for support similar to that originally rendered—i.e., 
by individual letters acquainting Representatives and 
Senators with the urgency for passing the measure 
without revision. 

The next meeting of Engineering Council will be 
held in' Washington, D. C., Dec. 16. 

^ Marine Exposition, Chicago 

The National Marine Show was held in the Coliseum, 
Chicago, Oct. 18 to 2tS. Among other exhibitors were 
the General Electric Co., the Crane Co., the American 
Steel Foundries Co., John A. Roebling Sons, Ferguson 
& Lange Foundry Co., the Valentine Varnish Co., the 
Lunkenheimer Co., the American Chain Co. and Fair¬ 
banks, Morse & Co. 

While this exposition does not hold such direct inter¬ 
est as the Chemical Exposition for the men of the pro¬ 
fession, nevertheless many manufacturers of chemical 
plants and from the chemically-controlled industries 
were interested from the point of view of problems 
involved in the export business. One of the notable 
features was a large relief map of the world showing 
all the trade routes and location of all steamship lines. 
The purpose of the exposition was to arouse interest 
in the constantly increasing importance of America’s 
merchant sea power and the relation to its maintenance 
and national prosperity and the wealth and magnitude 
of lake and inland water shipping, to the end that 
this part of the nation’s transportation may receive 
the serious consideration of all branches of industry. 
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Philadelphia Section Meetins:, A.C.S. 

The regular monthly meeting of the Philadelphia 
Section of the American Chemical Society was held 
Thursday evening, Oct. 21, at the Engineers’ Club. 
The testimonial dinner in honor of Prof. W. A. Noyes, 
president of the American Chemical Society, was 
attended by forty members. 

In his address, *The Foundation for Chemical De¬ 
velopment,” Professor Noyes reviewed scientific prog¬ 
ress in chemistry in order to show, that there is a 
tendency at the present time to get away from the old 
spirit of scientific research in the pursuit of more 
material things. He felt that through careful study and 
application of the principles underlying the classic re¬ 
searches, American chemists should stand supreme 
among the chemists of the world. 

At the conclusion of Dr. Noyes’ address, Dr. Pearson, 
chairman of the Section, called upon Dr. E. F. Smith, 
who for so many years was professor of chemistry and 
provost of the University of Pennsylvania, for discus¬ 
sion. Other speakers called upon were: Dr. H. F. Keller, 
of the Germantown High School; Prof. W. T. Taggart, 
newly appointed Blanchard professor of chemistry of 
the University of Pennsylvania; Dr. Abraham Hen- 
wood, of the Drexel Institute; Prof. O. L. Shinn, of the 
University of Pennsylvania; Prof. E. C, Bertolet, of the 
Philadelphia Textile School. 

New Sugar Plant at Mi. Pleasant, Mich. 

The Columbia Sugar Co. is building and expects to 
have in operation in a short time a 1,000-ton plant, 
designed by Harry A. Vallez, general superintend¬ 
ent of the company. Steel and concrete construction 
will be used in the main 255 x 70-ft. building as well 
as in the warehouses, limekiln, boiler plant and pulp 
house. The plant will be equipped throughout with 
electric power. Each unit is designed with an individual 
motor drive so that any unit can be out at any time 
without interfering with the operation of the others. 

Two 1,000-kw. Allis-Chalmers turbines each capable 
of running the plant alone will be installed so that 
one may always be kept as a spare for emergency. 
Mr. Vallez will install two diffusion batteries of eight 
cells each of 212 cu.ft. capacity each. A rake type 
cossette conveyor instead of a belt will feed them. 
There will be two 11-ft. coil pans, one calandria, and 
quadruple effect evaporators. Twelve rotary filters, six 
of which will be used for the first carbonization, three 
for the second and three for the thick juice filtrate, 
are to be installed. 

The pulp-drying house will be equipped with the 
Burman improved double-shell drier, with specially 
designed distributing plates so arranged that when the 
pulp first enters the drum it is broken up in such a 
WRy that none of it is burned. The result is a pulp of 
unusual whiteness. The furnaces of these driers are 
equipped with the new Jones Automatic Cleaning 
Stokers. 

Beets will reach the factory in standard-gage rail¬ 
road cars hauled by a motor-driven car pulley into a 
rotary car dumper capable of handling any size or 
type of car up to 60 ft. in length. The dumper clamps 
the cars, turns them over, empties and rights them in 
about three minutes. 

From the dump the beets fall into a long hopper 
fitted with duplex feeders so arranged as to carry 
them to one central point to an inclined conveyor, which 
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in turn delivers them to the main belt over the storage 
bins. This belt passes through a tripper device mounted 
on a traveling bridge and so arranged that the beets 
are diverted into a reversible shuttle belt also mounted 
on the bridge. This belt will deliver them to any point 
on either side of the main belt up to the outer limit 
of the sheds, a spread of 125 feet. 

Meeting of Sub-Committee on Standardization 
of Petroleum Specifications 

An open meeting of the technical sub-committee on 
Stuinlardization of Petroleum Specifications was held 
in the auditorium of the Interior Department building, 
Washington, D. C., OCt. 18, to discuss possible revisions 
in the Government specifications on gasoline, kerosene, 
fuel and lubricating oils. The meeting was called to or¬ 
der by Dr. G. W. Gray, chairman of the sub-committee, 
and the delegates were welcomed by Dr. F. G. Cottrell, 
Director of the Bureau of Mines, under whose auspices 
the meeting was held. Representatives of several of 
the Government departments and petroleum technical 
societies, a number of state oil inspectors and some of 
the leading oil refining and marketing companies and 
automobile manufacturers were present. The petro¬ 
leum societies were represented by the American Petro¬ 
leum Institute, National Petroleum Association, Western 
Oil Rcfiner.s As.sociation and the Society of Automotive 
Engineers. 

There proved to be very little criticism of the lubri¬ 
cant specifications, but the refiners were almost 
unanimous in asking that the 90 per cent point of the 
gasoline specification be raised a little. The use of 
the New Saybolt Fuel Oil Viscosimeter was advocated 
by the refiners, to tc.Mt jthe fuel oils used by the Army, 
the Navy and the Shipping Board, to replace the 
specific gravity determination required at the present 
time. 

On Oct. 19 the sub-committee met to consider these 
and other points in connection with the Federal spec¬ 
ifications for petroleum products. All the present 
specifications were taken up at this meeting, including 
those for gasoline, kerosene, fuel and lubricating oils 
and greases, which have been published in Bulletins 
1, 2, 3 and 4 of the committee, and the possibility of 
further specifications for other products was also con¬ 
sidered. After two days' closed session the sub¬ 
committee adjourned on Oct. 20, with the announcement 
that a report would shortly be prepared for submission 
to the Presidential committee and that it was probable 
that this would take the form of a complete and revised 
code of specifications for all petroleum products which 
will supersede the four bpllctins mentioned above. 

Making Films of Industry 

Due to the success which has followed the showing 
of the Bureau of Mines films portraying the development 
of the coal and oil industries, numerous applications 
have been received to make pictures of other industries. 
These films are made under a co-operative agreement 
by which the industry furnishes the funds and the 
Bureau of Mines supervises the making of the picture. 
"The Story of Asbestos” is just being completed. "The 
Story of Sulphur” is in process of production. Work 
soon will start on a film showing the best types of 
insulation and how it may be used to prevent loss of 
heat. 
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Improvements at the Factories of the American 
Window Glass Co. 

Although hampered by shortage of labor and supplies, 
particularly coal, and lack of transportation facilities, 
the American Window Glass Co., in addition to its 
specialties, produced 2,686,101 50-ft. boxes of common 
window glass during the last fiscal year. 

In spile of the difficulties encountered during the past 
this company, with an eye to the future, has made many 
changes and improvements at its various plants. 

In its No. 1 factory at Arnold City, Pa., it was found 
necessary, in order to take care of its increased out¬ 
put, to build a second story cutting room. As the old 
batch plant was entirely inadequate, the company has 
let a contract for a new one which will handle the 
requirements of the plant with a fraction of the number 
of men now employed. Arrangements have .been made to 
install conveyors in the No. 2 tank building, which has 
been shut down for repairs after an operation of three 
years and ten months. This installation will mean a 
saving of a large amount of labor in the daily operation 
of the machines and furnaces. Fkiuipmcnt for use of 
producer gas is also being installed. 

A new tank is being built at the No. 2 factory at Jean¬ 
nette, Pa., and conveyors for the cellar glass and back 
ladle skins are being installed. Extension to the cutting 
room and construction of a number of additional flatten¬ 
ing oven.s is under way. 

Improvements at the No. 2 factory at Hartford City, 
Ind., consist of a new tank building and furnace which 
will be an exact duplicate of that at Factory 2. 

In Monongahela factory No. 14, a producer plant and 
power house have been erected and installations of the 
producer gas flues to the flattening ovens have been 
made. 


Fort Worth Acid Works Plant 

The Fort Worth Acid Works, Fort Worth, Tex., is 
putting^ into operation a standard recovery plant for 
sludge acids. This plant is built along the lines of 
standard design used for a period of years by the 
Standard Oil Co., and Sinclair Reflning and other large 
oil producers. The large number of succc.ssful inde¬ 
pendent refineries in the territory will supply ample 
sludge acids for this plant. The.se refineries have 
hitherto been experiencing great difficulty and con¬ 
siderable expense with respect to disposition of sludge 
and welcome the outlet this recovery plant affords. 

The unifiue feature of design of the process consists 
in using the waste heat from the acid stills through 
the evaporating pans in place of the old-type direct- 
fired pans. This effects a large saving in fuel and 
eliminates one very heavy hiaintenance expense, since 
direct-lire pans are notably short-lived and expensive of 
upkeep. Both the raw and finished material are loaded 
into tank cars, compressed air being employed through¬ 
out the plant. 


Failed to Appoint C.W.S. Officers 

No authority has been given as yet for the appoint¬ 
ment of Corps or Division (Jas Warfare officers. A 
tentative table of the new Army organization does not 
include the (’hemical Warfare Service. There is some 
speculation ns to whether this indicates that the Chem¬ 
ical Warfare Service will have to continue its fight for 
recognition despite the fact that the Army reorganiza¬ 
tion act sets it up as a permanent part of the Army. 


The Failure of Metals Under Internal 
or Prolonged Stress 

The Faraday Society, Institution of Mechanical Engi¬ 
neers, the Institute of Metals, and probably also the 
Iron and Steel Institute contemplate holding, early in 
1921, a joint general discussion on 'The Failure of 
Metals Under Internal or Prolonged Stress,” according 
to Kngineerinij (London). While various aspects of 
the subject have already been discussed, some new mat¬ 
ter will be placed at the disposal of the co-operating 
societies later in the year, and it is thought that this 
will afford an opportunity for a more comprehensive 
consideration of the subject than has yet been given 
to it. The problem to be discussed is the failure of 
metal articles as a result either of external stresses to 
which they have been exposed for any length of time, or 
of internal stres.ses arising from conditions of manu¬ 
facture. such as cold work, unequal expansion or con¬ 
traction during casting and subsequent operations, in¬ 
cluding rapid heating and cooling. It is intended that 
the subject of the discussion should include the phe¬ 
nomena known as "season cracking,” "corrosion crack¬ 
ing,” "fire cracking” and analagous forms of failure, 
and that iron and steel as well as non-ferrous metals 
should be dealt with. The .scope of the discussion would 
permit of contributions relating to the properties and 
behavior of materials other than metals which might 
throw light on the phenomena covered by the title. 

While invitations have been sent out to certain men 
to contribute, this by no means is intended to exclude 
participation on the part of anyone having new infor¬ 
mation on some aspect of this broad .subject. Corre¬ 
spondence along these lines is therefore invited by the 
.secretary of the joint committee, F. S-. Spiers, 10, Essex 
St.. London, W. C. 2. 


Packing of Dyes, in Powder Form, for Dispatch 
to Foreign Countries 

The following regulations have been issued by the 
United States Post Office Department regarding the 
packing of dyes, in powder form, for shipment to 
foreign countries; 

Dyes, in powder form, must not be accepted for 
transmission in the parcel-post mails to those foreign 
countries admitting dyes in the parcel-post mails, except 
the dyes arc packed in a tin or metal container and 
such container inclosed in a substanial outside cover, 
open to inspection, of fiber board or similar material, 
double-faced corrugated cardboard, or strapped wooden 
boxes made of material at lea.st a half inch thick. 

The inside tin or metal container must be one closed 
with a screw-top cover having sufficient screw threads 
to require at least one and one-half complete turns be¬ 
fore the cover will come off, the cover of which must 
he provided with a washer, so as to prevent possible 
sifting of the contents. 

This provision for the employment of screw-top tin 
or metal containers does not prevent the use of com¬ 
pression (friction) tin top or metal containers, if sol¬ 
dered in at least four places, or the use of lead-sealed 
tin or metal containers, provided the containers are 
labeled in printing so as to .show the nature of the con¬ 
tents, the quantity, and the name of the manufacturer 
' or dealer, and, in addition, the containers are inclosed 
in substantial outside covers open to inspection, of fiber 
hoard or similar material, double-faced corrugated 
cardboard, or strapped wooden boxes made of material 
at least a half inch thick. 

Acceptable packages of samples of dyes, in powder 
form, not exceeding 12 oz. in weight, and packed in 
accordance with the requirements of the Postal Union 
regulations, will likewise be received for transmission 
in the international parcel-post service, when postage 
is paid at the rate of 12c. a lb. or fract on thereof. 
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British Gray and Malleable Cast Iron Industries 
Form Research Association 
. A meeting was held in Birmingham, England, on Sept. 
30 in connection with the proposal to form a British 
Research Association for the gray and malleable cast 
iron industries. Representatives of the industries 
concerned gathered from various parts of Great 
Britain. The chair was taken by M. Riddell, presi¬ 
dent of the Institution of British Foundrymen. Sir 
Frank Heath, K.C.B., of the Government Department 
for Scientific and Industrial Research, gave an address 
in which he outlined the terms upon which the govern¬ 
ment would assist the scheme. The main features of the 
plan are that firms in the industiy which join the associa¬ 
tion shall each guarantee a minimum annual subscrip¬ 
tion for five years: then, with a definite minimum 
income guaranteed, the government will assist the 
association with grants of money pound for pound, but 
at the end of the 5-yr. period will gradually diminish 
its contribution as the scheme becomes self-.supporting. 
The government will require certain conditions to be 
fulfilled, and urged, without making it an absolute con¬ 
dition, that labor should be represented on the council of 
the association 

Sir Frank described each firm's subscription to the 
scheme as an insurance premium against the evil 
effects of ignorance. Dr. Leslie Aitchison (Birming¬ 
ham) moved and F'. J. Cook (Birmingham) seconded a 
resolution to the effect that “A Research Association 
for Gray and Malleable ('ast Iron be formed.” W. R. 
Barclay (Birmingham) and B. Collitt (Lincoln) spoke 
in support of the resolution, which was passed unan¬ 
imously. A provisional council was then elected to pro¬ 
ceed with the formation of the association. 

During the meeting several of the speakers referred 
to the success of the researches carried out on behalf 
of the American Malleable Castings Association, and 
one of them made a strong plea for the abandonment 
of the present system of grading pig iron by fracture, 
and for the adoption of grading by analysis. 

Canada Amends Denatured-Alcohol Regulations 

A change in the regulations governing the denaturing 
of alcohol for industrial purposes has been made by the 
Canadian Government, with a view of making industrial 
alcohol available to the arts and industries at a more 
reasonable price than at present. Circulars are being 
sent out by the Canadian Department of Inland Revenue 
authorizing the manufacture and sale without restric¬ 
tion of a new grade to be known as Grade 2 benzol. The 
denaturants used in this are benzol, nitrobenzol, and 
pine oil, and the cost of these denaturants will be very 
small as compared with the cost of methanol, which 
was formerly the only denaturant allowed to be used. 
The cost of the denaturant, it is stated, is responsible 
for the high cost of industrial alcohol, and therefore a 
committee of three members of the Department of 
Inland Revenue, with two from the research council, 
held several meetings to decide on the form of a new 
and cheaper denaturant to be allowed. 

While nine, distilleries have been licensed for the 
manufacture of industrial alcohol, it is stated that only 
two have yet begun the w»ork. The operation of prohibi¬ 
tion in Canada had reduced the output of the distillerie.s 
to a great extent, and some of these had clo.sed down 
entirely. As a result, there is a great shortage of alcohol 
for industrial purposes. 


Glasgow to Make Chemicals From (ias Residuals 

The Chemical Works Department of Glasgow Cor¬ 
poration, which was instituted about eighteen months 
ago as an adjunct of its gas department for the pur¬ 
pose of manufacturing chemicals from the gas residuals, 
will, it is expected, help to reduce the cost* of gas to 
consumers, reports Consul G. E. Chamberlin of Glas¬ 
gow, Scotland. It was the custom until about a year 
ago for the corporation to dispose of the residuals 
to private firms, from which it received a sum for the 
use of the buildings and equipment and a certain amount 
for the materials. When the chemical department was 
formed experiments were carried out which resulted so 
favorably that the municipality decided to terminate 
the contracts with the private firms and to undertake 
the whole of the work itself. 

It is proposed to center the refining processes at the 
Provan works and to carry on crude distillation at the 
three other gas works and to increase the existiiig plant 
considerably. Refining will commence at once. The 
principal chemicals to be manufactured are motor ben¬ 
zene, pure benzene, toluene, solvent and heavy naphthas, 
and carbolic acid. The department will also consider 
the advisai)ility of making dyes and. intc^rmediates. 
From the now installation about 100 tons more of tar 
will be made per day. The revenue last year from tar 
and ammoniacal liquor was $1,491,950, and a conserv¬ 
ative estimate places the net revenue fi-om these sources 
for the current year at $1,940,000. 

Believes Gas Warfare Will Be Developed 

Efforts to rule out the use of military gases by 
treaty are not likely to be successful, in the opinion of 
General A. A. Fries. Gas warfare gives a very great 
advantage to the intellectual and more highly developed 
peoples. General Fries points out. As a nation develops 
intellectually there is a tendency to lose in brawn. The 
development of chemical warfare has put in the hands 
of the more highly developed nations. General^ Fries 
says, a weapon which would render them absolutely 
safe from successful attack from any invader who 
might happen to have more brawn. Gases, he .says, 
form the ideal weapon of the highly civilized man. 
"When gunpowder was introduced in warfare, says 
General Fries, similar protests were made again.st 
its u.se. 

General Fries also points out that since the gases 
u.sed in chemical warfare are also widely used in indus¬ 
tries, there could be no agreement to stop their manu¬ 
facture. 

Looking for Chief Chemist for Edgewood Arsenal 

Despite intensive efforts on the part of General A. A. 
Fries, head of the Chemical Warfare Service, to secure 
a chief chemist to direct the chemical research work 
at Edgewood Arsenal, his quest has been unsuccessful. 
Men with thn requisite experience receive better salaries 
and have other advantages which the Government can¬ 
not offer, (ieneral Fries is hopeful, however, of finding 
someone who is in a position to make the nece.s.sary 
sacrifice to take the position. 

Nitrate of Soda Movement 

Of the 148,338 tons of nitrate of soda which moved 
through the Panama Canal during August all but 45,000 
tons was destined to American ports. The remainder 
went to the European ports. 
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A Home for the National Academy of Sciences 
and the National Research Council 

A Hite for the new building in Washington which 
is to serve as a home for the National Academy of 
Sciences ^nd the National Research Council has recently 
been obtained. It comprises the entire block bounded 
by B and C Sts. and Twenty-first and Twenty-second 
Sts., N. W., and faces the Lincoln Memorial in Potomac 
Park. The Academy and Council have been enabled 
to obtain thi.s site, costing about $200,000, through the 
generosity of friends and supporters. Funds for the 
erection of the building have been provided by the 
("arnegie Corporation of New York. 

Bureau of Mines Succession 
Since there is such difference of opinion as to which 
industr-y should be represented by the chief of the 
Bureau of Mines, the suggestion is now made that Dr. 
F. G. Cottrell, the incumbent, may withhold his pro¬ 
posed resignation and continue in the position of 
director. 

-r:- ■ ; --i » 

_ ^ 

Personal 


.1. .J. A RN.{FIELD, advertising manager of Fairbanks, 
Morse & Co., was elected president of the Kngineering Ad¬ 
vertisers* Association of Chicago, to fill the vacancy made 
by the resignation of A. II. Hopkins. 

Dr. W. D. Bancroft, professor of physical chemistry, 
Cornell University, Ithaca, N. Y., has been engaged by the 
Norton Co., Worce.ster, Mass., in a consulting capacity, in 
connection with its research laboratories. 

Howard K. Batsford is now associated with the newly 
incorporated American Electric Graphite Mfg. Co., Toronto, 
Ohio, in the capacity of technical ilirector. 

George Granger Brown is now a member of the staff 
of thf; department of chemical engineering. University of 
Michigan. He was formerly production manager of the 
Union Special Machine Co. 

George F. Downs, president of the Lackawanna Steel 
Co., Buffalo, N. Y., has been elected a director of the 
American Iron and Steel Institute, to fill the vacancy caused 
by the death of Charles H. McCullough, Jr. 

Andrew M. Fairlie, sulphuric acid engineer of Atlanta, 
Ga., has been retained by the Baugh Chemical Co. as con¬ 
sultant in connection with the maintenance and economical 
operation of its sulphuric acid plants at Baltimore. 

William A. Hamor, of the Mellon Institute of Industrial 
Research of the University of Pittsburgh, has been ap¬ 
pointed a member of the National Research Council in the 

Division of Research Extension. 

■ 

Paul E. Hood has recently taken charge of the expori- 
fiiental department of the Chicago factory of the Marden, 
Orth & Hastings Corporation. 

C. O. Johns, who has been for a number of years chief 
of the color laboratory of the Bureau of Chemistry, has 
resigned to become director of research of the Standard Oil 
'o. of New Jersey. Dr. Johns will take up work at his 
new position about Nov. 15. His work on fundamental 
problems of the oil industry will probably he conducted at 
the main plant of the company, near Newark. 

R. G. Rich, of the Quigley Furnace Specialties Co., has 
been appointed assistant manager of the Pittsburgh office, 
Oliver Bldg. 

Theodore J. Schaub has resigned his position as assist¬ 
ant general sales agent of the Crucible Steel Co. of Ameri¬ 
ca, lo take the position of general sales manager of the 
Union Electric Steel Co., Carnegie, Pa. 


Dr. Charles P. Steinmetz addressed the joint meeting 
of the American Institute of Electrical Engineers, the West¬ 
ern Society of Engineers and the Chicago Chemists’ Club 
in Chicago, Oct. 20, on the subject ’’Origin and Energy of 
the Lightning Flash.” 

Leland R. van Wert is now with the Harvard Engineer¬ 
ing School, Cambridge, Mass., as instructor during the first 
semester. Two courses in non-ferrous metallurg^r will be 
given. 

Hiller Zobel has come East from Death Valley, Cal., to 
engage in industrial chemical engineering research for the 
Pacific Coast Horax Co., Bayonne, N. J. 
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The Iron and Steel Market 

Pittsburgh, Oct. 29, 1920. 

The remaking of the iron and steel market is now in 
full progress. The developments, while apparently mixed 
in character, are those naturally indicated by the condi¬ 
tions that have preceded. The usual and familiar course 
of the iron and steel market is being followed except as the 
peculiar circumstances of the past ten months or there¬ 
about make departures from the normal course natural 
and necessary. 

The chief divergence of the market from a normal course 
was that prices of the independent steel producers rose 
far above those maintained by the United States Steel Cor¬ 
poration, and by different amounts at that. Thus there 
were not simply two markets, there was an indefinite num¬ 
ber of markets. If there had been a uniform rise on the 
part of all producers the liquidation would be uniform. 
Instead, we have it that nearly all the independent steel 
producers have curtailed production, while the Steel Cor¬ 
poration’s operations continue at the maximum permitted 
by physical conditions. More than that, there is curtail¬ 
ment common to independents whose position varies. Some, 
that pursued relatively moderate policies in making prices, 
have large quantities of business on books, but on account 
of cancellations and suspensions and postponements of de¬ 
liveries arc unable to predicate a full operation on their 
order hooks. These independents arc not cutting tneir 
prices'for the purpose of securing additional business, for 
to do so would be to jeopardize the contract business they 
already have. Other independents, with lean order books 
because they were doing chiefly a prompt business at the 
partiAilarly high prices prompt deliveries made possible, 
ore cutting their prices, but still do not secure enough or¬ 
ders to operate full, and they curtail production also, 
though quite differently positioned from the independents 
first mentioned. . 

Production of steel at this time is probably about 10 per 
cent below the rate in August and September, with the 
curtailment wholly on the part of independents. The Steel 
Corporation is operating at about 89 per cent of its rated 
capacity, but its capacity ratings are conservatively low. 

Equalization of Steel Market Predicted by April 

Whether the open market on steel products or that made 
by the independents will fall rapidly or slowly may depend 
upon how many independents seek business where it may 
be found and how many hold aloof, rather depending for 
operation on their contracts. As to the extent of the de¬ 
cline, the prediction commonly encountered is evasive, since 
it is that the independent market will decline to the Steel 
Corporation level, and as to what that level Vrill be in future 
there is complete uncertainty. Some predict that the cor¬ 
poration will slightly advance its prices, more or less by a 
horizontal movement, others predict that there will be no 
material change, while still others predict that the corpora¬ 
tion will make a number of reductions, not horizontal, but 
by way of equalization according to manufacturing costs, 
the alignment of which, between the various steel com- 
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nioditiesp has materially altered in the past year and a 
half. A common prediction is that the market will be 
equalized, and on a sound basis, by next April, with a buy¬ 
ing movement to occur then or by June at the latest. 

Week’s Developments 

The independent producer which began last week to 
quote merchant bars at 2..S5c., the Steel Corporation price, 
has withdrawn the quotation, and the bar market appears 
.steady at 3c. to 3.25c., with scarcely any new business being 
booked. 

The softening in strip steel has contiAued, with 5c. for 
hot rolled and 8c. for cold rolled the common quotation. 
Special prices on cold finished steel bars have disappeared, 
the market being fairly steady at 4.10c. 

Sheets have continued to soften, 6.50c. being now a com¬ 
mon quotation on black even for prompt shipment, while 
8.75c. is exceptional and 9c. common on galvanized, blue 
annealed being generally on the basis of .5c. 

Pig Iron and Coke 

The collapse in pig iron and coke has been phenomenal. 
Following the general advance in pig iron in Augiisi, 
marked more by the price advances than by the tonnage 
volume of the buying, there came first a perio«l of no de¬ 
mand, and since then there has come a sharp diminution 
in <lemand against contracts. Many consumers have in¬ 
structed merchant furnaces to decrease the rate of ship¬ 
ping against contract, while some have ordered complete 
suspension. According to trade practice pig iron con¬ 
tracts are not susceptible of cancellation, as is frcniuently 
the case with contracts for finished steel products, but the 
rate of delivery is much at the option of the consumer. 

Following the disappearance of buying of pig iron, price.s 
have shown a tendency to decline on each appearance of 
an inquiry, while with shipping requirements greatly re¬ 
duced many furnaces have decided to bank or blow out, and 
the suspension of shipments of Conncdlsville coke on the 
cu.stomary “requirement contract” has thrown enough coke 
on the open market to cause spot prices for furnace coke 
to toboggan. At this writing the market has declined from 
$17 to $io in nine business days. 

On limited transactions in basic pig iron, chiefly a sale of 
1,500 tons by a valley furnace interest to a Pittsburgh dis¬ 
trict consumer, the quotable market on basic iron has de¬ 
clined from $42 to $40 valley furnaces. On an inquiry for 
200 tons of foundry iron for Pittsburgh delivery several 
valley furnaces showed great willingness to quote $45 fur¬ 
nace, but the business went to another district, at a de¬ 
livered price still lower than the equivalent of $45 valley, 
which would be $46.96 delivered Pittsburgh. Bessemer pig 
iron experienced a $2 decline, to $46 valley, in still more 
ignominious manner, since bessemer iron has been offered 
at $46 valley without finding any takers at all. 

Pig iron and coke are declining, but it cannot be said 
that they are seeking their level, since in present circum¬ 
stances no price can be adjudged a proper one. Coke can¬ 
not find a legitimate level when there is such an absence 
of demand, and pig iron cannot find a proper level whori 
the prospective cost of coke is in doubt. 

The Chemical and Allied Industrial Markets 

New York, Oct. SI, 1920. 

One of the most important features of the chemical mar¬ 
ket is the large amount of supplies accumulating in the 
hands of dealers who are finding it difficult to convince 
buyers that the present prices are fair to both parties. The 
competition brought about by this condition is weakening 
the market and inquiries for spot material arc subject 
to source and amount desired. On the other hand, there 
have been no important changes by producers who main¬ 
tained their prices at recent levels. Aqua ammonia, 26 
deg., is now available at 9)c. per lb.; the prevailing dull¬ 
ness has affected this item, which until a short time ago was 
very scarce, and as a result it has fallen off from the former 
low price of lOic. per lb. The weakness in copper sutphate, 
crystals, continues with concessions being offered as low as 
$7.50 per cwt. in car lots and ranging upward to $9 in less 


car lots. Sodium cyanide is one of the few items that has 
remained firm throughout the present weakness, as the 
demand for this material has not been influenced to any 
extent. ‘Producers’ prices have remained steady and cur¬ 
rent quotations of 26@30c. for car lots and 32@35c. per lb. 
tor less car lots still prevail. There is a noticeable weaken¬ 
ing in sodium bisulphate and the supplies on hand are 
ample to meet the very low demand; $7(g>$7.50 per ton is 
the latest quotation for car lots. 

Movement among the acids has been downward, as the 
table below indicates. Buying is exceptionally weak with 
consequent surplus of supplies. 
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Coal-Tar Products 


The downward movement in this market has been con¬ 
fined to the intermediates, and even among the -to it has 
been slight, as the market is stagnant, with buying at a 
minimum. In order to attract business concessions are 
being made on many items. Among these are aniline oil 
and salts, the former being listed at 27030c. and the latter 
at .330340. per lb. Benzidine base is also weaker, with 
current quotations ranging between $1.250$1.3O, which 
represents a 10c. drop compared with the recent price of 
$1.350$1.4O per Ih. The crudes still maintain the firmness 
that has been characteristic, although phenol^ in good sup¬ 
ply, is a little easier at a low figure of 11c. per lb. 

Waxes 


Although buying, as in every other line, has fallen off 
consMcrably, the waxes have remained comparatively 
steady. Japan is firm at 18021c. per lb. and montan is a 
trifle easier at 12014c. The large supply of heesv'ax on 
hand has weakened this item considerably and refined dark 
can be had for .30@32c., while the light is down to 3.3036c. 
per lb. 

The Chicago Market 

Chicago, Oct. 27, 1920. 

Buyers refu.se to be tempted even by prices which would 
have seemed ridiculously low a few months ago^ Their 
offers in most lines are kept at just a little below sellers’ 
asking price, most sales apparently being cun.summated at a 
reduction from nominal quotation. By the simple process 
of buying in meager quantities and that only when the 
price is satisfactory, the market is being gradually forced 
down. 

In the oil market the combination of cheaper live stock 
and consequent lower animal oil prices, apparently un¬ 
limited crops of flaxseed, corn and peanuts, and the serious 
curtaUment of the textile industry has failed to shake the 
confidence of some holders of heavy stocks, although current 
quotations are apparently lower than costs. This feeling 
of anticipation of a stronger market seems to be based on 
the belief that stocks in the hands of consumers are 
unu.sually low and that a slight increase in industrial activ¬ 
ity will promptly act to elevate the entire list. 

Heavy Chemicals * 


Material reduction in the price of methyl alcohol h'ls 
failed to stimulate buying to any great extent and 97 per 
cent is now quoted at $2.87 per gal. Flthyl grade is prac¬ 
tically unchanged at $5.6O0$5.7O for 190 proof. Old quo¬ 
tations are being maintained nominally on denatured. 
although current transactions are going for about 10c. less, 
sales be'ng recorded as low as 96c. per gal. Lowered 
demand and better .supply have operated to further weaken 
bleaching powder, a definite price being difficult to name, 
6Ic. per lb. being probably a fair quotation. Sal coda is a 
little heavy, though the price is unchanged at $2 per cwt. 
in reasonable quantities. 

Buyer and seller seem deadlocked on glycerine, stock 
being held at about 25c. for dynamite grade, with buyers’ 
offers a ^nt lower. Actual transact'ons were negligible 
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fluring; the period. Ahnu firm, the market being in 
producers' hands. Ammonia lump is held at 5i(^5K*. per 
ill. and potanli lump, though le.ss in demand, is equally firm 
at 8i@)8'\»c. Autimonp is in free supply and is quoted at 
the low figure of 9e. per lb. for the powdered needle grade. 
Acid prices are all weak and supply seems more than ade¬ 
quate for afi demands. 

Coal-Tar Products 

Curtiiilment of operations by textile mills and tanner'es 
ha.s accentuated previous w'eakne.s.s. Aviline oil and aniline 
Halt are both off another cent, now being obtainable at 2nc. 
and 3.'lc. per lb. respectively. Naphthalene is changing 
hands in .small quantities only and at pr'ces as low as 
lOic. per lb. for flukes. Phony cue is back to normal, liOc. 
per lb. ruling on a quiet market. 

Veoetablr dii.s 

This market i.s al.so dormant. Producers of com oil, not 
caring to come into the market at the prevailing price of 
Oiie. per lb. f.o.b. works, are further curtailing operations. 
Visible stocks are low, but consumers show no anx'ety for 
gond.s. [jinnevd oil continues to drop, jobbers* barrel price 
now being $1.20 per gal. November delivery is offered at 
U5c. in tanks and fie. less is freely talked. AVd oil, nomi¬ 
nally 10c. per lb., shows no activity. Bear tidk has forced 
Hoyn bean oil down another half cent to Sic. in sellers’ 
tanks f.o.b. coast and 17ic. for local spots. At these prices 
buyers display small interest. 

The St. Louis Market 

SL Loam, Mo , Oct. J.5. jyjO. 

After the slight changes reported in the last St. Tjouis 
market report the chemical market here seems to have 
become more stable and practically no changes are to be 
noted in the la.st two weeks. While everything is and prob¬ 
ably will be quiet for some time, the general tone of the 
market is healthy. 

Buyers here, as well as in other markets, are marking 
time to some extent, but this fact ha.s not caused any cut 
in production nor is it likely that it will result in price 
reductions on a general scale. As a matter of fact the 
la.st market report noted several small advances, and the.se 
prices arc continuing firm. Producers here feel that heavy 
chemical prices are not too high in consideration of the 
cost fiurtor and a steady demand. Pro<iucers report that 
contracts are being effected on that basis. 

Transportation facilities are better just at pre.sent than 
they have been at any time since the war, there being no 
difficulty in getting shipments of the raw materials and in 
.shipping out the finished products on .schedule tbne. 

Demand for the 66 deg. Hulphnric acid is steady and 
prices are holding well. This is a slight improvement over 
the situation two weeks ago and is the turn of the market 
that producers had been expecting. There is still evidence 
that the oil refineries are buying on a basis of present 
needs. Prices on the 66 deg. acid are $24 per ton and li|c. 
per lb. in carboys in carload lots. Not much activity is 
shown in the market for 98 deg. sulphuric acid and it is 
quoted at $25 per ton, f.o.b. works. The 60 deg. ac=d holds 
firm at the advam-ed price reporteil two weeks ago of $16.50 
per ton and lie. per lb. in carboys. Oleum also retains the 
advance notetl previously and is in good demand. The price 
is $28..50 per ton. 

Stocks of muriatic arid are still large and demand is a 
trifle slow. It is quoted at 2C^2.',c. per lb. in carboys in 
carload lots and $25 per ton in bulk. 

1 he. demand for ttodium biHuJphafe is steady and there 
is a large supply in producers' hand.s. The price is $5Ca)$6 
per ton. It is a question w'hether a quieter steel market 
may not have some effect on this chemical. 

The market for nitt'ic acid continues to show strength, 
but prices remain the same and deliveries are good. The 
quotations are $7 per cwt. on the 36 deg. and $10 per cwt. 
on the 42 deg. Statuhird mh-rd and at Uc. per lb. for both 
the 36 deg. nitric and 61 deg. sulphuric is holding steady. 

Zinc chloride continues to be quoted $4 per cwt. Phenol 
is quiet at 12c. in lots of 15 tons or more. 


General Chemicals 


CURRENT WHOLESALE PRICES IN NEW YORK MARKET 

Carlota CarloU 


Acetic Anhydride.lb. 

Aoi‘iont*.lb. 

Ai'ifl, uui'iir, 28 per cent.owt. 

Acclir, 56 per rent.ewt. 

Arctic, slariAl, 99} per cent, uarboys.. cwt. 

hfiric, rryHtHls.lb. 

Itririr, powdrr.Ib. 

Citric.Ib. 

Ilvcirorhlorin (nominal) .cwt. 

llydrcifliiorir, 52 per cent (nomiiinl) ... .lb. 

fiiirtir, 44 pi-r rriit ti-rh. .lb. 

I.actir, 22 rN‘r criit UtH .lb. 

M..lybdir,(\ P.lb. 

Muriatic, 20 (Irg. (nc'C li 3 'drorhlnrio). .. . 

\ilrir, 40 ili-K.Ib. 

Mitrir, 42 drg.Ib. 

Oxrilir, f-ryRtitlH.Ib. 

Phnnpliorio, Ortho, 50 per ornt eolution .lb. 

I'icrio.lb. 

Pvrouullif, rrnubliiiird. lb. 

Siitpliiirjf', 60 (leg , tank rare. tun 

Sul|iliiiru', 60 iliw , (Iniiiis .tnii 

Siilpliiirir, 66 (1 (*k , t;inlc nuru.ton 


Siilpliiirir, 66 tli'K , riiibiiyH.ton 

.Sulphuric, 111111111):, 20 per cent (olciiin) tiiiih 

cars. ..... ..ton 

.Siilpliiirir, fiiiiiinK, 20 per cent (olciiin) 


Sulphuric, fijining, 20 )iiT cent folciim) 

carbovH. ton 

T.-iiiiiic, r. S P. Ib. 

’r>iiiiiif'ftccli). Ib. 

'*\‘ii tHiii*, rrystals. Ib. 

riiii):Htir, piM- Ib. of WO.Ib. 

Alciiliiil, r.tliyl (noiiiinnl). cnl 

\Ic(iliol, Methyl iiir'hiiiiol) 

.\Icoluil, ilcnat nil'll, IB8 pioof (iioniiimh . )'nl. .. 

Ah'oliol, ili'ti.'il iircfl, 190 proof (nuiniiiuh . foil. . 

Aliini, uiiiiiioiiiti liiiiip.Ib. 

Aliiin, f)otii.s)i lump. Ib. 

Alutii, chrome lump. Ib 

.Aluiiiiiiiiiii Hiilplintc, comiiicrciul . Ib. 

Ahimiiiiiiu i«u|phatc, iron ficc.Ib. 

A<iuii .'imiiionini 26 dci:, liriiiiiH (750 lb) .lb. 
Amfnoiii:i, nrihydrous, cyliiidciH (100-150 lb Mb. 

Ammoiiiiiiii rarbonritc, powder. lb. 

Ammoiiiiiiii chloride, Kmiiiiliir (uliilc N.'ilntn- 

luoiiiiic) (iioniiiiHl).Ib. 

Aiiitiiotiiiitii chloride, gruiiiiliir (frriiy hiiIhiii- 

iiioiiiiic) . Ib. 

Aiiiirioiiiiiiii nitrate. lb. . . 

Amiiitiiiiiiiii Hiilpliate. Ib. 

\ III vlncct file. f;iil 

.\m.vlncctutp tech... .. ^ Ital. ... 

'\r*M-iiic, oxiiIC| luiiipH (white aiNciiic) . 1I>. 
Amcnic,sulphide, powdered (red aiscnic) ..lb. 

Il.'iiiiim cliloriflc. ... ion 120 

Itaiiiiiii flioxidc qaToxidc). Ib. 

Ihiiiiiiii nitrate. Ib. 

Ihiriiim mi1|)linte Cpivcip ) (liliinr fixe) lb. 

nieactiuiK powtliT (Her ealcitim liypocliloritc).. .. 

nine vitriol fsee coiifier Hiilphulc). 

Miii'iix (nee siKliiini borate).. 

IliiiiiRtiiTie (nee sulphur, roll).. 

Itrnmine . lb. 

('7aleiuiii iicetatR.cwt 3 

('aleiiiiiileiirbidc.Ib. 

Ciileiuiii’ehhiriilr, fused, lump. ton 30. 

('uleiiiiii ehloiiile, KnuiiilaUxi.Ib 

Culciiiiii hvpoeii1urite(b1eaehinK powder),cwt. 1 

C*n1eiiiiii pcroxUle. Ib. 

(Calcium phoRphntr, ninnnlmsie. lb. . . 

Calcium ipilpluite, pure.Ib. . . 

('nrbon biHinpbidc..Ib. 

CHrbiiii tetraeliliiHdo, driiiiiB.Ib. 

Cnrbiin.vl chloride (phosKcne).lb. .. 

(*niiHtia potash (see potasHiurn hydroxide). 

(^iiiistic soda (him; HiMliiini hydroxide). 

Chlorine, gun, liquid-cyliiidem (1001b.).Ib. 

('Thloroforni..". lb. 

f'olmlt oxide.Ib. .. 

(\ipperiiB (seeiron sulpbato)... 

Ciipiier carbonate, green prceipitaic.lb. 

('opiier cyanide.Ib. .. 

Copper Hiilplitttc, erysluls.Ib. 

('rcfiiii of tartar (see poliifisiuni hitnrtrate). 

I<!rHoiu Halt (Hee inagfiesiutn Hulphiife). 

Rtlivl AeetAt«^Coni.85% .. . cal. .. 

Kthy .Acetate pure (aoc>tio ether 98®; to I00®{) 

|''iiriiiaMeliyile, 40 per cent (noiiiiuiil). Ib 

Piisel oil ref.s. gal. .. 

FunoI oil, eriide (iioiiiiiial).gal. . . 

(Sliiiiber'a Halt (see scNliiitri sulphate). 

( ilyeerinc, C. P. drums extra. lb. .. 

loiline, resiibliiiied. Ib. 4 

Iron oxide, red.. Ib. . . 

Iron sulphate (copperas).ewt. 2 

Lend iicetiite, normal. 1h. . 

Lead ameiiate (piiete). Ib. 

liCiid nitrute, cr 3 ' 8 tnlB. !b 

Litharge. Ib. 

Lithiiiin carboiiiite. Ib. .. 

MiigneHiiini earbnnnte, technical. Ib. 

MHgfii'Hiiim Biilplinte, U. S. P.lOOlb. 3 

Mngnesiiiiii Hiilpliate, eommereial.1001b. .. 

ATelhaiiol, 95®{.gal. .. 

MetliaiioL piiiT . gfli. . 

\iekel Hiilt, double. lb. .. 

Nickel salt, single. lb. ., 

Pbnsgene (mm* carbonyl chloride). 

Phosphorus, red. Ib. 

PhosplioniB, yellow.lb. .. 

Potasoiiiiii bichromate.lb. 


$0.19 

$0.20 

SU.— 

.2f - 

.22 

3.50 

- 3.75 

4.00 - 

4.50 

7.50 

- 8.00 

8.50 - 

9.50 

14.00 

-16.00 

16.25 - 


.I5| 

- .16 

.164- 

.19 

.15 

- .164 

.17 - 

.20 

.60 

- .65 

.66 - 

.70 

2.25 

- 2.50 

2.75 - 

3.00 

.15 

- .16 

.164- 

.18 

10 

- .114 

.12 - 

.16 

.04 

- .05} 

.06 - 

.07 

4.00 

- 4.50 

4.50 - 

5.00 

.07 

- .074 

!68-’ 

■ iosi 

.07! 

.08 

.084- 

.09] 

.32 

.34 

.35 - 

.36 

.19 

- 20 

.21 - 

.22 

.28 

- .35 

.40 - 

.50 

2.30 

- 2.55 

2.60 - 

2.65 

12.00 

-16.00 



16.06 

-I7!66’ 

18.00 - 

20.00 

26.00 

-28.00 

.“■ 


27.00 

30.00 

37.00 - 

42.00 

28.00 

-30.00 

38.00 - 

42.00 

32 00 

-35 00 

40.00 


1.45 

1 50 

1.55 - 

1.65 

.60 

- 70 

.80 - 

.90 

.60 

- 65 

.66 - 

.70 


- 

1.20 - 

1 40 

5.50 

- 5.75 




04!- .054 
07 - .082 

I4J- .15 
0?4- .03 

04i- 05 

09}- .101 

35 - .354 
15- .16 

13- .14 

12- .13 
.10 

07 - .074 


13- .14 

16- .17 
00-130.00 
24 - .25 

12 - .121 
041- .05 


1.12 ' 
1.05 
.054- 
.09 - 
.16 - 


.11 - 
.36 - 
. 164 - 


. 084 -. 
4.50 - 
4.00 - 
.15 - 
.18 - 

. 26 - 
.13 - 
.054- 


1.15 
1.10 
.06 
.094 
.1/ 


.12 

.38 

.17 


.144 

.14 

sioo' 

4.20 
. 16 
. 19 

■■.'27 

.134 

.06 


70- .80 

50 3.55 

04| 044 

00 -32.00 
02 - . 02 ) 
25 - 7 50 


.85- .90 


08 - .09 

13- .14 


09 - .094 

40 ^ .43 


.04!- 
33.00 - 
.03 - 
8.00 - 
1.50- 
.75 
.25 - 
.10 - 
.16 - 
1.25 


.10 - 
.44 
2.00 - 


■ 054 
35.00 
.034 

8.50 
I 70 

.80 

.30 

.11 

.17 

1.50 


2.05 


27 - .28 

074-’ .os' 


.29- 
.65 - 
.084- 


.31 

.70 


1.05- 1,10 


40 - .45 


5.25- 6.00 


.30 - 4.35 

f’bo -*2‘25’ 

11 - .12 

■.l4- *.i5’ 

■.I2i-‘ .131 
.00 - 3.25 


.26 
4 40 

.03 

2.35 

:!l‘ 

.90 

.154 

1.50 

.14 

'9.50 

7.70 

3.40 

.14 

.13 


.20 

2.75 

.16 

.17 

1.00 

.16 

- ’ .15 

*5.60’ 

3.00 

3.60 

.16 

.14 


.50 - 
;34’-* 


.55 

!36' 


.60 
.35 ■ 
.39 . 


.65 

.37 

.40 
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rotHHHiiJiii rurboiiHtr, V. ,S. p. 


PotHSNiiini nitratp. 

riitiiNHiiini porniHTiKAnntp. 

PotaMaiurii pruwintP, rw!. 

PotajiMiiiM pruhsiiiU*. ypllow... 

PofsiNMiim siilphiiU* (powflerM).toD$240.'0U -255 00 

lioc'hfllc (wr Noiiiiiiii pdtiih, tartrate).. 

SaltiiiiiiKiiiiac (Hvr ainiiiciiiiuiii rlilnrkle).. 


lb. 

$0 48 -$0.56 

$0.57 - 

$0.58 

Ib. 

— . 

.63 - 

.65 

11). 

.50- .55 

.56 - 

.60 

lb. 

*.20- .21 

.2 .3 - 

.25 

lb. 

.18- .181 

.19 - 

.20 

Ib. 

.23- .25 

.26 - 

.27 

lb. 


3 20 - 

3 30 

.11). 

.17- .171 

.19 - 

.21 

.Ib. 

.63 - .68 

.70 - 

.75 

.Ib. 

.85 - .95 

1.00 - 

1.05 

.lb. 

.32- .36 

.35 - 

.40 


Sal soda (ace hocIuiih uarliuiiiitc*) 

Salt rake . 

Silver cyanide (iKitninal). 

Silver nitrate (nominal). 

Soilii :.:.h,li«lit. lUOIh 

Sinlu ash, ilciiHO . 

Soiliiiiii accl!i.lc, r S P , Ki'iiiiiilni.. 

SfKliiirii bji-nrboiifito. 

So liiirii hjchioiiiatc.... 

Soiliiirii liiNiil]ili:itc (nitre caki>).... 

Soiliiitii liiaiilpliitc Powoi-cd, I .S.l*. 

Sodiiitii hnriile (lionix). 

Siidiiitii cMrlxiiittle (eal Hodu). 

Siidiiiiii chlonite.. 

Sif<liiiiii cyaiiitle, 96-98 |mt cent.Ih 

Sodium fluoride. 

Sodium hydroxide (caiiHlicHotla). 

Sodium hypoaulphite. 

Sodium iiiolylKlati*. 

Sodium nitrate. 

Sodjum nitrite. 

Sodium p'Toxide, pnwili red. 

Soilium phiisplinte, dibasic . . 

Sodium potasHiiim taitrale (Kocliellehalth) 11i 

Sodium pru^Muti*, yellow .Ib 

Soiiiiim 4iljcate, Holiitioii (40 dei* ). lb. 

Sodium lUicate, Holiit ion (60 di'K ) ... , Ib. 

Sodium.'Oilphate, cr.XNtala ((ilaiiberhKalt) cel 
Sodiiirii.siiliiliidefery.Nlal, 60-62perretit(cc>iii')lb 

Sodium'tiilpliile. Cl\rttala. Ib 

Slroiitiiim iiitriite, powdeiiii. Ib 

Siilpliur chloiide red. Ib 

Sulphur, cnule.. ton 

Siiltiliurdioxide, li(|iiid, cvliiidere. Ib. 

Sulphur (Hiibliined), tloiir.100 Ib. 

Sulphur, roll (briinatoiii*).100 Ib. 

'rill bichloride, 50 per eeiil. 

Till oxide. 

Ziiie carbonate, |>recipi(ate. 

/jiie ehinride, Kran. 

/inr cyanide. 

Zinc duet. 

Zinc oxide, IT. S. P. 


... tun 
-or.. 



48.00 - 
1.25- 

50.00 

_ox. 

. — 


.60 - 

.62 

1001b 



2.25 - 

2.50 

10011). 

- 


3.25 - 

3.50 

11). 

25 - 

2r. 

.27 - 

.28 

.100 Ib 

2.50 - 

2 75 

2.85 - 

3.00 

... lb. 

.22 

.24 

.26 - 

.27 

.... tun 

7.00 - 

7.50 

8.00 

11.00 

.... lb. 

.06J- 

.071 

.08 

no 

... lb 

.09'.- 

.10 

.11 - 

12 

.100 Ib 

2.00 - 

2. 10 

2.15 - 

2.2i 

. lb 

• Ml- 

.15 

• ir - 

.1 1 

.Ib 

.2i- 

.30 

.32 - 

.35 

.. .Ib 

.18 


.19 - 

.20 

.lOUIb 
.. Ib 

4 00 - 

4.25 

'' .03 

.04 

.. Ib 

2.50 


3.251- 


. 100 lb. 

3.00 


3.25 . 



.Ib. 

Ib. 
Ib. 


16 


II - .12 

.32- .35 

.032- .041 

.25- .27 
.014- .015 

.02i- .03 

. 15 - 2.50 
00 >. 10 

.04 - 0 4i 

.15- .181 

08 - .00 
00 - 20.00 . 
09 .... 


.13 
.35 - 

.31 - 
.02 - 
.04 
2.60 - 
10 '. - 
.04'. 
.19 - 
.10 - 

'■.lo' 

3.70 


.14 
.40 
.05 
. 3H 
.32 
. 02 * 
.05 
2 7^ 
.11 
.05 
.20 
. 10 '. 


- 4. 35 


. .lOOIb. . 



3.40 - 

3.90 

.lb. 


’.ii' 

- 


.lb. . 



" . 55 - 


.Ib. 

■ ! '|6 

.18 

.19 - 

.20 

.lb. 

.13 - 

.13* 

.131- 

.17 

.... Ib. 

.45 - 

.49 

.50 - 

.60 

.lb. 

.12 - 

.13 

.13 - 

.14 

.. ..Ib. 

.17 

.25 

. 


.lb. 

.031- 

.031 

.04 - 

.06 


Coal-Tar Products 

NOTE—The followiiiK prices are fnroriKinal pu'iiAaKenin InrRC quantitiea: 


Alpha-naphthol, rriidc. 

Alpha-implithol, reliiicfl. 

Alpha-naj>hth.vhiniiiic. 

Aniline oil, diuiiiH extra. 

.Aniline Balls. 

Anthrnconc, 8(K;„ iii druiiiB (100 Ib ). 

Hensaldeliyde (rf.c.). 

nenisidine, liaHc. 

Henxldine sidpliute. 

neriEoie acid, ll.H.P. 

IleiiBnate of auda, U.8.P. 

Heiiaene, pim*, wnter-Mhilc, in diiiiiiH (ICO y. 1) . 

Hi'nacne, in dniriiH (100 ynl). 

Itenxyl chloride, 93-97^r, icIuiihI. 

neiixyl cliloridc, lech.. 

Iletn-uaphlhol bcnxoatc (iioniinnl). 

lietii-naphlhcil, sublimed (iinrniniil). 

Heta-niiplithol, tfM'h (nominal). 

Heta<-naphthylaiiiiiif‘, miblimeil. 

Creaol, I). ,S, P., in drtiiiiR (100 ll>). 

Orthn-cresol, in ilrumi) (100 lb). . 

C'rPHylia aeid, 97-9*l<-V, Hi raw eolur, in driiiiiH. 

Cresylic aei I, 95-97^., dark, in dniiiiH. 

CrtHi.vlie neid, 50%, iiiat qimlil.v, diiiiiiH. 

Dichlorhenaenc. 

Djethylnniliiip.. 

T3iiiiethy1aiiilitie. 

Diiiitrobi'riapiip. 

Dlri|(roeIorbeiiBeiio. 

Dinil roiiiipht halene. 

Diiiitrophenol. 

Diiiitrotoliiene. 

Dip oil, 25*^, (nr ueide, enr lole, in iliun-s. 

Diphciiylniiiiiir (nominal). 

H-iieid (no*' iniil) . 

^fetn-plienvlenedifiriiiiie. . 

MonoelilorlH'nspne. 

Monoethvluniline. 

Naphthalene eriiHhed, in libla. (250 Ib). 

Naphthalene, flake. 

Nnplitliiilenc, bnlln. 

Nnphtidonic acid, crude. 

.Nitrobensere. 

N itjo-najphthnlpnn. 

Nitro-toliicnc. 

Ortho-nmidophenol. 

()rth<w1irh1nr-l>eniene. 

f )rt ho-nitrn-phr*no1. 

()rlho-nitro-t olnene. 

Oi^ho-ioltiidine. 

Para-nniidophenol, tiueo. 

Para-B miHnphennl, H Cl. 

Pnra-dich1nrhr*nxeee. 

Pnranitroaniline... . 


Ib. 

$1.25 

-- 

$I.« 

Ib. 

1.50 


1.60 

lb. 

.45 

- 

.50 

lb. 

.27 

- - 

.30 

lb. 

.33 

— 

.34 

Ib. 

.90 


i.nn 

Ib. 

2.00 


2.10 

Ib. 

1.25 

- 

1.30 

Ib. 

1.05 


1.15 

Ib. 

.85 


.90 

lb. 

.80 

— 

.90 

yal. 

.35 

— 

.401 

yal 

.33 

— 

.381 

tb. 

.35 


.40 

Ib 

.25 

- - 

.35 

Ib. 

3.50 


4 00 

lb 

.90 

-- 

9) 

Ib 

.60 

- 

.70 

lb. 

2.25 


2.40 

Ib. 

.18 


.19 

Ib. 

.23 


.25 

1 *d 

1 10 


1 l> 

y 1 

1.05 


1 10 

yal. 

.65 

- 

.75 

Ib. 

.07 


. 10 

lb. 

1 50 


1 60 

Ib. 

.90 

- - 

1.00 

Ib. 

.30 

— 

.37 

Ib. 

.32 


35 

Ib. 

.45 


. i5 

Ib, 

.40 


.45 

Ib. 

38 


40 

yal. 

.38 


40 

Ib. 

.80 

- 

.85 

11). 

1.75 


• 85 

Ib. 

1.25 


1 30 

Ih. 

.18 

. - 

.20 

lb. 

2.00 

-- 

2.40 

Ib. 

.12 

— 

. 14 

11). 

.lO'i 


.11 

11). 

.171 


.13 

Ib. 

.75 

— 

.85 

lb. 

.12 

— 

.15 

Ih. 

.40 

— 

.50 

lb. 

.18 

— 

.25 

Ib. 

3.25 

— 

4.25 

Ib. 

.15 

— 

.20 

Ib. 

.80 

-— 

.85 

11). 

.25 

— 

.40 

lb. 

.35 


.38 

Ih. 

2.50 

— 

3.00 

Ih. 

2.50 

— 

3.00 

II). 

.08 

— 

12 

Ih. 

1.10 

— 

1.15 


Para-nit rotoluene. 

Para-phenylenodinniine. 

Parn-toliiidifip. 

Phtlialic anhydride. 

Phenol, r. .S. 1*.. dniiiia (ilcat.), (240 lb.)... . 

Pyriilinc . 

ncHorciiitil. tcchiiicnl. 

RcHorcitiol, pure. 

Salicylic aciil, lech , in bble. (110 Ib ). 

Salicj lie acid, I’. S. P. 

Salul. 

Solvent naphtha, water-white, in ilruiiiH, 100 yiil 


... Ih. 

1.25 

_ 

1.4(1 

... Ih. 

2.50 


^.65 

... Ih. 

2.00 

- 

2.25 

.. III. 

.60 


.70 

.. Ih. 

.11 

- 

.20 


2.00 

S.25 

-- 

3.50 

4.50 

... 11). 

6.25 


6.75 

... lb. 

.45 


.50 

... lb. 

.45 


.50 

... 11). 

.85 


.95 

yal. 

. 30 

__ 

.35' 

tl ynl 

.20 

— 

.26 

lb. 

.32 

-» 

.35 

lb. 

1.70 

— 

2.50 

lb 

.45 

... 

.55 

yiil. 

.35 




.381 


.401 

.50 


.65 

yal. 

.471 


.501 

yal. 

.45 

- - 


yal. 

.371 


.351 

yal. 

.30 

— 



Suiphaniiir iicid, criule. 

Tolidirir. 

Toliiiiliiic, iiiixcil. 

Toluene, in tank ears. 

Tuhieiic, in driiiiiR . 

X.vlidinea, ilriiiuH, 100 ynl. 

I'Uf, pure, in ilniiuN . 

Xylene, pure, in taiiK care . 

Xylene, eotniiicM'ial, in druiiip, HIU Ral. 

X.vlciie, eoniiiiercial, in t'liik c*irH. 

Waxes 

I'rii'CHbiiHed on oriamal packuKcit in hiri!c i|iinntitii' 

IlccHW'ix, ri'fiiied, daiK . . 

IlccMWiix, rcliiied, liylit. 

liccHwax, white piiic. 

('(irnaiibn. No. I (iiointriitll . 

('iirnaiibii, No. 2, reynhir inoiiiin.'d). 

C'arnaiiba, No. 3, N«irth ('oiiiiti.v. 

.Tapan. . 

Monlaii, iTiide. 

I'tirafBne waxen,erude iniitcli wax (white) 105-110 

m p. . 

ParnOine wiixi'h, eriide, Bcnle 124-126 nip. 

I'aratliiie wiixeH, relitii‘i|, 118-120 mp .. 

I’lirMflinr waxi's, refined, 125 ni p 

Puralliiie wiixea, retim'd, 128-1 30 mp. 

PnrnlliTie waxen, refined, I 33-135 mp . . . 

Paraffine waxen, refined, I 35-137 in p. 

Stearic acid, Niiiyti* fireanefl. 

Stearic iicnJ. double pieiNed. 

Stearic aciil, trijile preiiH-d. 

\(>TI‘'.- I’araOiiie wi.xch very seat ci* 


Ib 

$0 31 

-- 

$0.37 

II. 

M 


.37 

lb. 

.5a 


6') 

Ib. 

90 

- — 

.95 

Ib. 

75 


.80 

Ib 

.75 

- 

.76 

lb. 

.18 

. 

.20 

Ib 

12 


.14 

Ib. 

.09 


.09) 

Ib 

.092 


.10 

Ib 

.11 


M) 

Ib 

.122 

— 


Ib. 

.13 

— 

'.15 

Ib. 

. 16 

— 

.17 

III. 

.I7j 

- 

IS) 

Ib. 

.20 

— 

.21 

lb. 

.22 

— 

.73 

lb. 

.24 

— 

.25 


Flotation Oils 

.Ml piicen aie fob New YorU, iiiilenH iitlirrwiHi* niMted, ami arc baserl on 
carload loin. The oiln in SO-kuI. IiIiIh , gmsH weiKht, >00 Ib. 

Pine nil,Hleiini dint ,hp y.r., U.930-U.940 ... . KaI. $I.''0 

Pine (III, piiri‘, i|et-t. dint.yal l.'^O 

Pine tar oil, ii>f , hp. yi. I 025-1.035 .... yid. 48 

Piiictaroil.ennlc.Hp yr, l.023-l.035tanKcainf.o li. JaekHonville.Mii.yiil. . 35 

Pine l:tr oil,ilmiblc ref., np yr. 0.()65-0 990 . . yal .85 

I'ine tar, lef, thin, np yr., 1,080-1.960.ynl .36 

'riirpeiitine. ennli*. np yr, 0.900-0 970 ynl t.75 

Hardwood oil, f.n b. Mirh., np. yr , 0 960-0 990. ynl . 35 

Pinewofid ereonote, ref. .■•I. .M 


Naval Stores 


The follow iiiK pnnea arc f.o.b., 
I{(inin lf-1). fil'l. 

Nt*w Voik, foi enihiiid lots 
. 2;3»i Ib. 

$12.90 

■ 



. 2H(I Ib 

12 90 

- 


lloMii K-N. 

. 280 Ib. 

12.9(1 

- 


Iluniii W. C.-W. W. 

. 2H0 lb. 

12 <0 

— 


Wuiid rrisiii, bbl. 

. 281) Ib. 

12.(0 

— 


S|iii'ith of till pent me. 

. yal 

1.12 



WdimI tiiipi ntiiie, hleaiii dist 

. R!'! 

1.72 

- - 


Wood turpentine, dent ilint ... 

. ynl 

1. 18 

- 

8.50 

Pine tar pit« h, bbl 

. 200 Ib. 


- 

Tar, kiln burned, bill (500 Ib). 

. bill. 

14 50 

- 

15.00 

Het«»rt tar, bbl . 

. 500 Ib. 

15 00 

- 

15.50 

J{iifiiii oil, fir 1 run . 

. y»I 

72 




. ynl 

75 



Itoniii oil, thiiil run. 

ynl. 

.92 

- 


73-76 <Iey . htfi 1 bl.lh 185 lb) . . 

Solvents 

.. *aj- 


$0.40 

70-72 iley , hl< e| bills IH5 lb I 


.. ynl- 


.38 

68-71) iley , Mletl bblh (85 Ib > . 


.. ya* 


.37 

V. M ami P inphtli.'i, nteel bbln 

|H5 Ib). 

.. yal. 


.29 

Crude* Rubber 

Para I'priver line. Ib- 

$0.26 

$0.26) 

1 firn'cr enarm* . 

.III. 

. 17 


no 

1 piiver earn ho b.ill 

.Ib 


—■ 

.18) 

Plaiitalitiri—KifM hifex * re|ie. . 

. Ib. 

.25 

-- 


Kiblied HliUiked sheets 



— 


Prow fi erepi', thin, elemi. 

. Ih. 

.22j 

— 

. ... 

Amber » re|»e No. 1. 

. II). 

.22 

— 



Oils 

\EC!F.TAni,K 

The followiiiy prices are f o.b , New York for oarload lots. 


('untor oil. No. 3, in bbln. 

lb. 

$0.16) 

- 

$0.18 

Cnstoroil. AA,in bbln. 

Ih. 

. 15 

— 

. 16 

China wooil oil, in bbln. (f o h. I'no. I’oanl). 

lb. 

.16 

— 

■ 

('oconiiut oil, (Vyloii yrutle, in bbln. 

Ih. 

.15} 

— 

. 16 

Coconnut oil, fViehin ynule, in libln (nominal). , 

Ih. 

.171 

— 

•!?* 

fToro oil, crurle, in bbln. 

Ih. 

.12 

— 

.13 

(7c)ttonHi*<>d ojl, crude (f.o.b. mill). 

lb. 

•!!* 

— 

.11 

'%)ttonneed oil, nuiiifner yellow. 

lb. 

.13 

—' 

. 14 

Coterinnt'eil oil, winter yellow... .^. 

lb. 


— 


Linsed oil, raw, ear lots idnniehiie). 

gal. 

L07 

— 


I.innecd «iil, raw, tonic earn (dornentio). 

gn . 

1.00 

— 


1 iiineed oil, boiled, car lots (domnstio). 

gal. 

1.09 

— 
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Olivft oil, eomnoroiol..*. gm,\ 

PbIiii, Lagoi . lb. 

pBjin, biteht red. lb. 

P»lm, Nim. lb. 

Peanut' oil, cnide, took ran (f.o.b. mill). lb. 

Peanut oil, refined, in bbls. lb. 

Rapeeeed oil, refined In bble. gal. 

Raposeed oil. blown, in bble. aal. 

Soya bean oil fManehurian). in bbla. N. Y . lb. 

Soya bean oil.tank ran. f.o.b.. Piifiiir cuaat_ lb. 


I.iffht preseed Menhaden.... 
Y(!11 ow blearbed Menhaden. 
White bleaelied Menhaden. 
Blown Menhaden. 


Miscellaneous Materials 

All f. o. b. Now York fnlcea Otherwise .^’tatefl 


naryteH, fluated, f.o.b St. I.onis 

Unryti's. eriide, fiist griuk*. Missouri. 

Hluiie fixe, dry. 

Hluiii' fixe, pulp . 

riwein . 

('hnik, • iiiieHt ie, extra light . 

* liJilk, tliuneKijr, Huht. 

C 'balk, doinehtie, heavy. 

('balk, MiihIisIi, estru light. 

('hulk, Kiigiish, light. 

('balk, I'liiKlish, ileiiw'. 

('hiiiii elay, ( KaojiiO erude. f o.h iniiirs, 
Chinu eliiy (Kaolin) washed, f o.b. (ieorgiu 
(’hiiia eluy (Kaolin) powdered, f o h Ceora 
China elay (Kaolin) erude f.o h \'irpriiiiH pf 
China elay (Kaolin) ground, f.o h. \ irKinin p 
r^hiiitt elay (Kaolin), iiii|ioiied, hiinp .. 
China clay (Kaolin), ini|iorled, poaderei). 
Peldspar, crude, f.o b Maryland and > 
('arolina points... 

Feldspar, erude, f.o.b Maine 
Feld.spiir, grniitid, f.o b .Sliiine 
Ff'ldspiir, ground, f.o ». North (’nmliiia 
Felds|i:ii. gmiitid, f.o h. N Y State. 
Feldsiiar, grniilid f o h Paltiinnre 
FiilleFs earth, grnnnlur. f.o.h Flu . 

Fuller's earth, powdereil. f.o.h Fla , 

Fuller's earth, iintxirted, pouileied 


(•niphite. higher lui>rientiiig grinleH 
Punuee stone. iinimrtrHl, lump. 
Puiniee stone, doiiiestie. lump 
Piimiee stone, ground 


(Quarts (arid toaer) riee, foh I'lilfimom 

(jnnrtz, liiinp, f.o.b North Cnroliiia. 

Shellne, oniiigefine .. 

Shellnn, orange superfine. 

Shi'IIne, A.C gnriiei. 

Shellac*. 'P. N . 

SoniMtiine .» . 

Tale, paper-mnking grades, fob. Vermont. 
Talc, roofing grades, f o.b. Vermont . . 

Tale, riiblier grades, f o b. Ve iiioiit 
Tale, powdered. Southern, fob ears . ... 
Tale, iiiim»rtni|. 

Tul^, Cnlifornin Taleuin Pow ler graile 


s. c.' 

net ton 

$24.00 

--$30.0*1 

k 

net ton 

22.00 

2 1.00 


net ton 

10 00 

- • 1» 00 


iii‘t ton 

26 SO 

- 28 00 


iii'l ton 

10 00 



II. 

OS'. 

.06 

... 

net ton 

60 00 

PO.OOi 


Ib 

15 

- . 18 


Ih. 

.05 

.06 


lb. 

.041 

051 


lb. 

.04 

— .05 


Ib 

.05 

07 


II 

.05 

.06 


lb 

.044 

.05 

•orgin 

net ton 

0 00 

12 00 


net ton 

12 on 

15 00 

III 

net ton 

18 on 

22 00 

• lilts 

net ton 

8 0(1 

12 00 

oiiits. 

net ton 

IS 00 

- 40 00 


net ton 

25 00 

35 on 

urili 

lief tun 

30 00 

60.00 


gross ton 

8 ro 

- I4.ro 


net ton 

7 50 

10 00 


net ton 

21 00 

23 00 


net ton 

17 00 

- 21.00 


net ton 

17 on 

21.00 


ni t Ion 

*7 00 

30.00 


net ton 

25 00 

— ... 


net ton 

18 00 

_ 


net tfiii 

35.00 

- 40.00 

iH 

lb. 


- .09 

lit 

Ib. 

.07 

.09 


lb 

.11 

— 40 


Ib 

.04 

SO 


Ib 

.06 



Ib 

04 

07 

iiiion* 

net toil 


10 00 

lore... 

net ton 


- 14 00 


net ton 


- - 17 00 

. 

net ton 

5.00 

- 7.50 


Ih. 




Ih. 

1 05 

- i!io 


Ib. 

.90 

.95 


lb. 

.85 

.95 


ton 

15.00 

25 00 


ton 

12.00 

22.00 


Ion 

9.50 

- 15 00 


ton 

12.00 

- 18 00 


ton 

12 00 

15 00 


ton 

60.00 

- 70.00 


Ion 

20.00 

- 35.00 


Refractories 

Itiiiixite briek, 56^^ Al. f.ob. PittstMirgh . ... 

Chrome briek, fob Kasteni shipping {MUiits. 

Chrome ei>nii‘nt, 4(>>45^o (’rjtb 

('lirome eemeiit, 40-45','- CrjOj, aneks, in ear lots, f.ob. 

FatstiTii shipping points. 

Fire eluy briek, 1st <imdity, 9-in. shapea, fob. IViiii- 

sylviiiiiii, Ohio and Kentueky works. 

Fire elay briek, 2nd uimlity, ^iii. shiiiieB, f.ob. Penii- 
sylvuiiia, Ohio and Kent ueky works 

Magnesite briek, 9-|ii straight . 

Miigne.site briek, 9-in. arrhea, wedgen arnl key." .... 
Magnesite briek, snaps and splits * 

Silieii briek, 9-in. sixes, f o.b. Chieago dislriet . .. 
Silieii Wiek, 9-iii. sixea, f.o.b. Hirniiiigh:im distriet 
Siliou briek, 9-in. sizes, f.o.b. Mt. rnion. Pa. 

Ferro-Alloys 

All f.o.b. Wnriu 


1.000 

160 

net tun 

ion no 

net tun 

55-(.0 

net Inn 

fiO-65 

1.000 

55-60 

1.000 

45.50 

net ttiii 

no 

net tfin 

121 

net ton 

134 

1,000 

h5 70 

1.000 

5(i (i| 

1.000 

55 60 


Ores and Seml-tnlshed Products 

All f.o.b. Minaa, UbIom Otharwiao Statad 

Bauxite, 52% Al. oontent, laaa than ^ Fa^i, up 
to 201% siUea, not more than H4% moisture, grosaton $10.01 
Chroma ora, Calif, eoncentratae, i(r/o min... 

CriOi.unit . 7C 

Chroma orn, 50%, max., CTbOs f.o.b. Atlantia 

Seaboard..unit . 

*Cijkn, foundry, f.o.b. ovens. net ton . 

*Coka, furnaoe, f.o.b. ovens. net ton 16. SC 

*Coke, potrolourn, refinery, Atlantic Seaboard.. net ton 24. OC 

Fluor-ipir, lump, f.o.b.Tonuoo, New Maxico.. net ton 17.5C 

Fluor spar, stanrlard, domestic washed gravel 

Kniitiiekyand fillnoia iiyncN. nation 80.01 

llmoriite, 52 i Ti > 2 , per 'b. ore.lb. .01 

Manganese (ire, 50% Mn, c i.f. Atlantic seaport unit ,6C 

Manganese ora, eharnicnl (MuO.).grosaton 70.01 

Molybilonite, 85% MoS,. per lb. of MoS„ N. Y. lb. . 63 

MMuxiie, permit oflliClt. 35. OC 

1‘yi‘ita-*, Sp'xnish, fimis .e.i.f , Atlontie seaport .. unit . 12 

Pyites, Spanish, fiirnuee size, e.i.f., Atluiilir 

seaport. unit .16 

Pyrites, Spanish, run of niines, oi..f , Atinniie 

seaport . unit .12 

PyritiH, doiiiestie, fines. unit . 12 

Rutile, 95'o Ti()• par lb. ore. 11*. • 15 

'run'tsten, .Selieelite, 60% WO- and over, per unit 

of WO... . unit 6.0C 

TiliigstI'll. Wolframite, 60% WO- and over, per 

^ unit of WOj,, N. Y. C . unit 4. 5C 

f'raniiim Ore (Cnniotite) per Ib. ef 1*3 0« . . ll». 2.73 

ITruniiiiii oxide. 96'*; per lb. oontuincfl r,! Ofl lb. 2.7! 

Vanadium pentifxifle. 9*)'';.lb. 12.0( 

yanufliiiiii Ore, per lb. of Vi ()& eontniiicd.lb. 1.23 

Ziremi, wnMhi'fl. lion frut!. Hi. .03 

•.N'fiminiil 


Non-Ferrous Metals 

New Yi»rk >rarkefn 


(’opriiT, eleetrolvtie ... . 

Aliiminum, 98 to 99 per l■erlt . 

Antimony, whohisale lots, ('fiine.se and Jiipnnesc . 

Nickel, ordinary (Ingot) . .... 

Nickel, elcetrol.vtie. 

Tin, 5-tfin lots . 

Lead, New York, spot . 

Lead, 10. St. l.oiiis, spot. 

Zine, spot. Now York. 

Ziiie, spot, F. St. Louis. 


Cents per J.b 
IS. 50 
3S.00 
7 25 
43.00 
45.00 
42.00 
8.00 
7.25 
8.00 

7.506^7.70 


OTIIKU MFTALS 


Silver (Coinineieial).os. $0 911 

Cadiiiiiiin .Ib. 1.406$ 1.50' 

niamiith (500 Ib. lots) . Ib. 2.55 

Cobalt .lb. 6.00 

Magnesium (f.o.b. Niagara Falls).Ib. 1.75 

i'iatimim. ox. 95.006/^ 105.00 

fridiiim .os. 400.006^450 00 

Pallailiiitn.os. 85.00 

Mereiiry.75 lb. 70,00 


FINISHKl) MFTAf. IMlOfHfCTS 


('upper sheets, hot robed .. 

CoiifM'r lint toms . 

Copperrofis ... . 

High brass wire and sheets 
High brass r#ls . . 

Low bru.iii wire and sheets.. 

Low brass roils. 

Brazed brass tubing. 

Brazeii bronze tubing . 
Seamless eopper tubing . . . 
Beamless high brass tubing. 


AX'aruhouse Priea 
('ents {Mir f <b. 

25.50 
36.00 

. 30.00(n>i35 00- 

28.50 
27.00 

31.25 
27.00 

38.25 
43.00 
29.00 
28.00 


C)LI> ME'FALS—Tile following are the dealers' pufehiiHing )iriens in rents per 
pouiul: 

— - New York ——. 

One 


Copper, heavy nml iTueihlo 
('opfMT, heavy aiul w ire 

Copner, light unil licit tom.s 

Curn*iit 
. 12.50 

A'ear .\go Ck'veland ('hieag< 
17 00 12.00 13.50 

. 12 00 

16 00 

11.75 

12.50 

10 00 

14.00 

10.00 

11.00 

Lead, heavy . 

5 50 

4 75 

5.50 

6.00 

.Lead,ten. 

... 4 50 

3.75 

3.75 

5.00 

Brass, heavy.... 

.... 7 00 

10 50 

8.00 

12.50 

Brass, light .... ... . 

5 50 

7 50 

5.00 

6.50 

No. 1 yellow brass liirnirigs. 

. ... 7.00 

10.00 

6.00 

6.75 

Zino. 

... 4 50 

5 00 

3.75 

S 00 


Feiro-earbon-tiianium, 15-18%, f.ob. Niiigarn 

FnUs. .\. Y. net ton $200.00 —1250,000 

Ferm-elirome, per lb. of O. rontiiiiieil. 6-8®ii 

f*irlioii, l■rlr^>th .. lb. . 18 - - I** 

Felrfi'i'hniiiie, per lb of Cr. eoiitiiiiiedi 4-6% 

eiirbon, eurlols lli. .20--- 21 

Ferni-in:ing:me.se, 7(i-Rn^r Mn, doiiiestie gmsstdii 170.00 -- 175.00 

Ferra-nningfinese. 76-80'’; Mn, l.iiglish gross ton 170 00 • 175 00 

Spiegek iseii, 18-22^’: Mn . . . ymsM. ii 82 50 - • 85 00 

Fi‘rrii-Tii(>lybdenuiii. SO-fiO*; .Mo, per lb. nf Mo. lb. 2.('0 • - 2 50 

Ferro-silieciii, 10-15V;. ... . gmsstiui 60 00 65 00 

Ferro-silieon, 50%. gniBsion 80 00 '*0 10 

Ferrtv-silieon, 75%. gross ion 150.00 1(>0 ('.0 

Ferro-tungsteii. 70-80?;, per Ib of contained W . Ib '0 *0 

Form uranium. 35-50''; of V, per Ib of V conteiit Ib 7 00 - 

Ferro-vanadiuni, 30-40?; per lb of contained V.... lb. 6 50 — 8.50 


structural Material 


The folldwirig bii'>e priees iier 100 Ih arc for struoturiil sliuites 3 in. by I in. and 
larger, and plates 4 in. iiml heavier, from jobbers' warehouses in the eities named: 



- New York-- 

.—-Clovelaml—. 

-—Cbicago—*- 



One 

One 


One 

One 


('iirreiit. 

Month 

Y(‘Hr 

Current 

Year 

Current Year 



.\go 

Ago 


Ago 

Ago 

''tr.ietiirnl shapes... 

$4.30 

$ 4.47 

$3.47 

$3.44 

$3.37 

M.08 $3.47 

■^•jft steel burs. 

4 75 

4.62 

3.37 

3.84 

3.27 

3.98- 3.37 

'■'lift steel bar shape's 

4 75 

4.62 

3.37 

3.84 

3.27 

3.98 • 3.37 

••^fift steel bands... . 

6.43 

6.32 

4.07 

6.25 



Plat s. 1 to 1 ill. thiek 4.50 

4.67 

3.67 

3.64 

3.57 

4.28 3.6r 
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Industrial 


Financial. Ginstruction and Manulhcturers' Ne\((s 
== - 


Construction and 
Operation 

Connecticut 

JKWKl’T C’lTY—The Klgk Tliiblier Co., 
('hifopoe Falls, Mass.. plaiiH to bullil a larKc 
rnlther plant. U. Allon, 52 VaridtM'bili Avc., 
Ni*w York City, ongr. 

Illinois 

<’Hr<?A(jO--Thii Sanitary DIst. of 
oago, 910 South Michigan Avi>.. has awanled 
llir ccintract for the constriiclinn of thi? 
I’alumct sewage troatnwnt plant, to T. .1. 
Korsclirier Contg. ('o., 125th and Michigan 
Avc.. $4,900,527. 

KKWANKK—The city Ls liaving plans 
prepared for the Installation of inierci pllng 
.si-\vcrs, tanks and sprlnklng filters. Ksli- 
mated cost, $250,000. Alvord & Ihirdlck, S 
.South Dearborn St., (Chicago, engrs. Notel 
.May 12. 

Kansas 

NKWTON — 1-tothcl <*ollcKe is having 
plana prepared for the construction of two 
:i-story. 85xlC0-ft. buildings, including ;i 
.m'lfnce hall, etc. Fstiinated coat. $Kili. 00 ii. 
liorentz Selnlck /k (V, 121 .Vortli Market 
St.. Wichita, archts. 

Maryland 

ItALTIMOIlK-The ('hurt'll il»UHv niiil 
Inlirmary, Tlway. and Fairmont Ave., plans 
to build a 6-atory addition to the hospital. 
.\ chemical laboratory will be installed in 
.s.iine. Kstlmated cost, $600,00(1. Wyatt & 
\olling, 1012 Keyser llldg., arebts 

Michigan 

TItKNTON - -The clly ciigagiMl (\ W. 
Hubble, eiigr.. 2348 Penobscot Kldg. De¬ 
troit, to prepare plans and submit estimates 
for the construction of water main exten¬ 
sions and flltratloii plant. The plans In¬ 
clude the construction of a filler bed. etc. 

Minnesota 

DIM.UTII—.T. T. McNIchoIna. niwhop, haw 
;»warded the contract for the con si ruction 
of a 2-slory, 150xir)0-ft. school on 28lh Ave. 
K i.st. and 5th St., to Mclicod & Smith. wSell- 
v\ood Bldg., at $396,300. Chemical labora¬ 
tory equipment will be Installed In same. 

BKNVnjwFl—A. K. Hollnberg elk of the 
r.«l. Fduc.. will receive bids until Dec. 1 for 
Hie construction of a 2-slory, 9iix240-ft. 
high school. A chemical laboratory will be 
iast.alled In same. Estimated cost. $300.- 
000 . Croft ft Boeriior. Dousdnle Ifidg., Dn- 
bitb. archts and engrs. 

ST. P.ATTTw—The Diocese f>f SI. Paul is 
conducting a caTni)a1gn to raise $.'i.0()0.000 
for schools and colleges. The building plans 
iiicludp the construction of a science hall, 
etc. at Hie college of St. Thomas. Mernaii 
Park. 

New Jersey 

MKTUrHKN—1). Wortman, archt. and 
engr., 116 Twoxlngton Ave., New York Dlly, 
will rwelve bids until Dec. 1 for the eon- 
.'•‘tructlon of a 1- and 2-.‘itory addition to 
ihe factory for the General Peramlcs Co., 
.»0 (Church St., New York Pity. Estimated 
eo.Mt, $400,000. 

New York 

ItKDFOKD HILLS—D F. Pilcher, State 
.\rlir., Capitol. Albany, has aw'sirdcd the 
contract for the construction of a filtration 
plant at the New York Stale Reformatory 
hern, to M. J. Launders. 199 South Lexing¬ 
ton Avc., White Plains. Kstinialed cost. 
$6..'J00. 

HITPFALO—The Angola Tire ft Rubber 
t o. 270 North Division St., has awanled 
Ihe contract for the construction of a 2- 
Htory. 60x96x126-ft. addition to Its faefory. 
to J. A. Zoll, 398 Bird Avc. Estimated cost, 
$0.5.000. 

North Carolina 

QRk3ENSBORO — The Armour Fertilizer 
t-o. has awarded the eonfract for the con¬ 
struction of a l-story 80xl80-ft. fertilizer 


and storage building, to the Austin Co.. 
Bulletin RIdg., Philadelphia. Estimatoil 
cost. $150,000. 

Ohio 

rr.HVKLANI)- -The ClfVvInnd SlPi-l Bar- 
ivl Co., 9619 Mcech Ave., has .^warded the 
contract for the construction of a l-story, 
60x120-fi. factory at 9700 Mcech Ave., to 
K. Hansen, 9723 Sandusky Avc. Estimated 
cost. $25,000. 

MTAM1SBTTRG The Bd. Kduc. will .sunn 
aw.’Lrd tlie contract for the construction of 
Ji 2-story, M4x92-ft. grade school Esli- 
iimtisl cost, $12.5,0(10, F. L. PackiM'M, New 
Hayden Bldg., (Columbus, arclil. 

WEST PARK Tlie Bd. Educ. pl.ins to 
build .a 3-Btor.v high school. .V cbeinii-il 
laboratory will be installeil in same. Kstl¬ 
mated cost, $1.0(10.(HHi. F W. Ki'atberstcnie. 
elk. 

Oklahoma 

'ri'liSA—Tile city is lia\iiig prelimiiiar.x 
plans prepared for (lie eonsi ruction of 6 
additional filter units etc. Estimated cost. 
$::ri0.000. Ilalway Eng. Co. 230 Lyiicli 
Block, eiigr. , 

WAYNOKA The city plans an ob ctioii 
III November to vole on $60,000 bonds for 
tile eonstructlon of a sewage illsposal plant 
H. S. Olmsted ft ('o. 117 Exeb. Bldg., Okla- 
bonia City, engr. 

Pennsylvsinia 

IIATIKir.O TIk- Uiilxriw and M.'indor 
.Stove Co., mil and Wasblngton Sts.. Pliila- 

• telpbia, has awarded the contract for tie* 
const met Ion of a l-story. 60xl00-ft. iidili- 
lion to its foundry, to tlie Austin C*o.. Bij||i>- 
ilii Bldg., Philadelphia. 

PHILADELPIIIA The General Carbonic 

• ’o.. 847 North 3rd St., has awrirdeil tin- 
contract ft»r alti'i'ing tlie l-story factory 
and boiler bou.se. to the .Austin C!o., Bullet in 
Bldg. EstiriiHted cost. $10,000. 

PHILADELPHIA ~ The IMilladelplila 
Dyeing ft Fini.shirig Co, Fraiikford and 
Vandike Sts. is having pliiiis prenared for 
the construction of a factory on Tnrresil.ilc 
St. Chemical equipment for the nciniifiic 
1111*0 of dyes will be Installed In same. Esti¬ 
mated cost $5(1,000. .M. Ward ^3:lHby. 

I'rozer Bldg., arclil. 

ITNIONVILLE —Till* (\»ii.Molldateil Bd. 
Ediio.. East and W«*hi Marllioro, Newllii 
and Pocopsiii, is liaving iirclliriinary pl.ans 
piepared for the coii.slrnctlfin of a 2-slfiry 
\ocationnl school liere .\ chemical labora- 
tor.v will be inslalliMl In S'inic Kstiinaled 
i*r»Ht, $ 100,000 Bitter ft Shay. North Aini*r 
BMg., Pbil:id<‘1pbia. arcbls ;ind engis. 

Vireinia 

(JC.XNTK’O 'riie Bure.'iu of Yards ft 
Docks, N.'ivy Dept. Wasli.. D. C.. plans to 
builfl an Incinerator plant to iiieliidi* :i 
.septic tank, ••tc., :it the mar:iic b:irraek''-. 
here. 

West Virdinia 

l!I.UUKIK[.1> 'fhi' I-Mik' <'>iinii 

Ilians to build IX buildirig.s, inchnliiig a sei- 
•■iice hall, etc. Estim.'ited cost. $7.5 o.oimi 

Wisconsin 

FOND DTTLAf' The Foinl dii l,ac I'ap. r 

• *o.. c/o Morris Green, 298 F»*re.‘q .\v> . 
plans to build a 1 - and 2 -stoi'y. 10(i.% ".oo-fl 
p.-iper boanl faetnr.v on the sliore rq L.-iki- 
Winnebago. Estim.iteri cost. $10o.noo 

MAYVITiLE- Tile Free Nigh Sctifiol Di.sr 
plans to const met a (iOx28n fi high sebord 
A chemical laboratory will be In.si.'dleri in 
same. EstirnaliMl cost. $20(».000. 

MILWAUKEE -The Red Star Yi a.«l (’o.. 
27th and St. Paul Aves.. b;i.s awanb’d the 
I'oiitrart for the con.struction of a 2 story, 
.')Ox95-ft. yeast maiiiifacliiring building, to 
E. Stelgerw.'ild ft Co. 36(»7 Vllct Flsti- 

mated cost, $ 30 , 000 . 

PLYMOUTH The Plynionll. Fdry ft 
Machine Co., has awanb-il tho coniract for 
the conslnictlon of a l-story, 1 ri(ixl62-ft. 
foundry and tnachlne shop on StalTord St., 
to M. Bunge Main St. Estimated roBt. 
smo.noo. 


SHBBOTOAN—The Vollrath Ca. 18th 
and Mlohlgan Avea., haz awarded the con¬ 
tract for the conatnictlon of a l-story. 180x 
200-ft. stamping shop for an enamel-ware 
manufacturing plant on Michigan Avo., to 
the D. P. Robinson Co.. 61 Bway.. New 
York City. Estimated cost $100,000. 

W'AUWATOSA—The Aromatic Chemical 
(*o., 6l8t and Motor Ave., plans to robutld 
its 2-story, OOxlOO-ft. chemical factory on 
Motor Ave., which was recently destroyed 
hy fire. 

WAUWATOSA—The clly has awarded 
the contract for remodeling the sewage dls- 

I insul plant, to tho Krocnliig t'oiistr. r.'o., 
dajcstlc Bldg., Milwaukee. Estimated cost 
$27,202. 

Ontario 

LON DON--The city plans to ilcvelop tho 
sulphur well by constructing a plant for 
purifying the water and reiiiovlng the sul- 
uliiir. • Estiiuati-d cost, $30,(lfl0. |1. V. 

Jhichanan, Pub. IHlIltlcs Bd., London, engr. 

MIDLANI>- The clly has appointed E. A. 
.lames ft (*o., eiigi'H. 36 Toronto St.. To¬ 
ronto to prciiare plans for sewer exti ns'oiis. 
.V sewage ilisposal plant will probiihly he 
bistallcd. Estimated cost, $t(Mi,00(i. 

.NIAGARA FALLS The OncII.i (bun- 
mimlty t'o. has awarde<l the contract for 
tlie construction of a l-and 2-stor,v manii- 
facliirlng biiflilliig. to Bancroft .loncM Go. 
:tnd for flnlHliing and heat treating hiitld- 
ings to Norman McLeod, Kent Bldg.. 
Toronto. Estimated cost, $2(»(t.()rtrt. 

S.MonTII ROfMv FALLS—The MatagumI 
PmIm ft P.'iper Go. bas awarded Ihe general 
contr.'icl for the construction of a 2-Btory 
piilo mill and store biiililiiigs, to (\irtcr. 
Halls .Miiingi r ('o.. Union Bank Bldg., Win¬ 
nipeg. Esllinated cost, $490,(100. 

ST. (WTIIEBINES- The Bd. Educ. plans 
to build a 3-slfiry collrglule Institute. A 
pliyslcal and chemical labiirator.v Including 
cqiiipnn'nt will be installed In same. Estl- 
inatcil cost, $400,000, 

TORONTO -Thi* Dominion Envelope A 
f.'irton (?o.. 1.50 Duchess St . Inis piirciiased 
a 7-acre silo, at Eastem Gap and plans to 
build a 1-story, 300x.50O-ft. cnevlope and 
pjiper box factory on same. Estimated 
cost, $500,000. 

TORON'ro—The Norlhi'm Aluminum (*o.. 
Sterling Kd. plans to build a plate mill 
lure. Estimated cost, $200,000. R. H 
Pr.’iek, .50 Buy St., engr. 


Industrial Notes 

Itr.AW'-KNox rMH.‘-liiirgh. Pa.. Iiad an 

exhibit III the American Foundry men's 
.\sso<‘latlon exhlhltfori, ln*ld at Goliiinhii.s. 
<)., Oct. 4 to 8. ronsIsHiig of olnmshell 
bijekf'ts, water cooled furnace appliances 
and ITudcntlul .Mteel buildings. 

Tkk H. H. UoaRRTsnN Go.. Pittsburgh. 
Pa., nnnoiini-es Ihc olecHon of D. Mercer 
as vice-president In chargt' of sales. This 
oi'curred at the completion of Mr. .Mercer’s 
first year as salcjs manager of the company. 
W. S. Tallmnnn has been elected ’n cliargi' 
of operatfon fi*om Sopt. 1. .Mr. Tallmann 
will have chnrgi- of all factories, the tin 
reelainatlon. the traffic and piii-i-liaslng de- 
p:irtmerits. D. W. .Ta.spi*r was appointed 
rnati.'igcr of the iiurcliaslng departnieril, vice 
W. E. Got*, who resigned to go Into tho 
railway supply biisIries.M with Hn* Beek Hill 
(’or|i.. New Yor*k Glty. Ml*, .lasper Joined 
He- company .hiru* 1 and has bi*en tem- 
porarlly connectcil with the JMtl.sbiirgli 
i|i.*^tri4‘t .sale.s office. 

P.uASsKiiT ft Go., engineers, f’hl- 
ragn. 111., Ifavi* been appointed <’orisiilHng 
enj.-iiii-er.M for the Royal N«‘therbinds Blast 
Fniri;ice and .Steel Works f’o.. The llagiu*. 
and plans anil purelia.ses are under w.Ty 
fdt Hie 4-i>n.MtriieHon of two blast furna* •• 
:it IJniiiiib ii. Holl.'ind. Tin* plant Is plan' I 
ajoim Amerh'an lines t}ii'4>iig1iont. in<bi'<'\<' 
nf furnaces, lint blast 8lov«‘.s, gas wa.siruig. 
ferrn-i'orierete bln.»4, char*glng. blowing .*>"41 
fiHier 4■qu!Iml(‘rlt. The plant i\lll b(< l>ie 
fli -l applieallon of AmiTleari pr:ii tbf ■, 
fiirnaee lines, filling, blowing and gf^-iai 
opera (if 111 with Gontln4*ntal ores ‘i *1 i nki‘.s 

DvioK'rrKFS ft Gukmii’AI.s, I.nj*.. St 
l.4iui.«i. Mo., Iiiis reeeiitly bern oig.'ini/.«<l 
ai'il Iri<'orp4ir'atod with a capital slo*K of 
itlU.dOO to isigage In th«* mamifai lun of 
• l.\•■'<tiirrs and ch«*mleal.<i. Further Informa- 
lliio may be ha<l fmrii .To^i-ph F Kellv. 
3(123 .Mien .*<1., St. L 011 I.S, .M4>. 

Tlll-t .Mo.N'SA.NTO Giikmi'AI. WoHK.a. St. 
1i4iiil.s, Mo., has opi'nial -i Ghb-;igo ofib'i* 
W'lii'i-e a complete stock 4 ^ Hu* e4»nipan>'s 
pi'04liiets Is to hi* cariloil. 'Y. U Fllinei*, 
previously In cliai’ge of a 'ivision of Hn- 
company's St. [joiiis .•-’ale*- .cirtmerit, will 
b4* in 4b:ii‘ge. 
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PlKiii'K Ik SKor.MAiiK, 1N*\. m»*tJiUurKir:ij 
:in«l ohi'inicul fornicTly :it So 

N.-iMMiiii St.. Nrw York ;irinoiinri* th.-tt 

tlii'y :u-i' now in tho practiro of oiiM:lni'»T- 
liiK work with f*. h. SuiiitiMi-.s & iV»., 110 
St., N«*w York. 

Tmk i<'ftKiiKni('K lO.viJiXKKiii.xn t'o. Ii:is 
opnO'ii ii|i :f iliKlrli't smIc.s otMto :il 11*17 
.M.'ii'MUi'ttf lUdc.. ('Iiirauo. uriiit'i' tlo* niaii- 
:ii;< i-'siiip Ilf I'*ri-«1 \V. Ciilctt'', who will IriVf 
i'h:irK«‘ of tin* lii.sl r‘l>\i1loti of onloiiiatii- 
.-:(llkl‘r.'^ ;ini| .steam Ji*l as|| fitri\«'y<ii'.s in 
tills ll•ll■|^^lry, 

Tiik St. I^oris ('ii.\.MnKK ok c'o.mmkii*'K.. 
IM:iipri'j'io\ Ili'KKAr. i.s coll.'ihoi.Mtin^ witli 

1.. <iiii.s (('Ii.’ipm.'in. ron.siill iriK >;ei>l<ir isl. 
in tile piep.'ir.itlori of ;i ri-porl ami .survey 
<if tile iniiie|-a|s piait1ii«'er| eiuiiiio ri iall\ in 
\|is.»Miir . 'rin* ;iiiii of llie .survey is to 
eslallli.vll <|elinite kllOWliiiKe of the .st.'lte'.^ 
miiier:ii r«'Miur<'es. 

Amkku a.n Ki.Ki'Tiiro fiit.MMiiTK .Mkij. Co., 
Toronto, ()., Iia.s |•^•(■enlly his-ri irieor|jor;itei| 
witii a i';ipil:il .sto<'k of $LTa,0(lfl. Vieloi .\1. 
\Ve:i\er is presiileiit :iti(1 K«'iier:i1 manager, 
.Mfreil Wliife.side seei‘i*iar.\ Mini Iri'a.surer 
.-itiil llow.-inl E. It.'itsforil le(linic:i1 illi-eetor. 
Til*' eouipaiiy )i:is :i faetor.v two miles souHi 
of T»»roiito, () , at tlie .site nf tin* C.-iliimet 
Si'Wi r l*■|le Co. It Iia.s 11,"i ai-res of <-ii;il 
lan<l, with iiiiniiiK riKlit.s. 

Tmk Ciik.mp’Ai, Kuril'MK.NT (*o.. (NliraKo. 

111., Iia.s (li.s(ontiiiuei| its I’liil.aii.'iphia 

a«;<*iie,\, wlii<'h w.m.h iiiider eonli'ol of Kilw’aril 
.M. .f. h'iK:*'l. and in order to hetlta- .serve 
its eustfiiiiers has apiminted the l•'iUr■tl'on 
KriKineers, Ine.. 1*.'»3 llroar1v\:iy. New York, 
a.s New Yolk ili.slriet agents, .and t’. \ 

.Murphe.v, Hurt lJld»r., Atlanta. t!.i.. jis 
.\tl:inta district MKcnt. 

•I’llK STK.AM CoNVKYOIl CollI* . 

OileaKo, III,, announces a change iti n.ame, 
to tile Ciinvi'.vor (*orpoi'ation of .Xmeiii'a. 
Clarence C. lErinley lia.M been nt.-rned as 
Ea.sterii in.'iii'iKer of the trolley carri**r «1 ot 
and V* ill be attached to the Ni‘W York ollice, 
110 We.st 40th St. Mr. Hrlnley was foi- 
nieii.v with <illToi'd>\Vooi| Co. :ind during 
tin- war w;is conveyor eiif^inecr for the 
.Mr Nitrates Corp. 

Tmk k'lcKKiMiuT CiTKMicAr. <'o. plant, at 
Ki'ceport. Tex., lias Iiimti aciiuiriMl by thu 
Stauffi*!* (*hi‘iiilcal tV., San Erani’Iscn. gen¬ 
eral hcad(|iiartcr.s for the pl.-int, under the 
new ownership, will hi* located In Houston. 
It. K. Dermiion, of San Francisco, will be 
loi'jil man:iK<‘r. Reflneil .sulpliiir in various 
forms is fnaniifaetiired. The Freeport 
('liciriif'al t*o. is a separate or»;anissalion 
from the Fri'cport Sulpluir «%i. 

l>.\MKt. .\l, IjI'kiiks, Industrial consulting? 
entfincer, announce.s the ri'moval of hi.s 
offlees to 201.“, Mast fi.'itli St.. IMcvelainl. <). 

'I'liK Nationai. Li.mk Amhociation an- 
ntaiiices the appointment of .Major F. 
Holmes •a.s manager of the clnanistry de¬ 
partment. |)r. Holmes Is :i t?r:iduate of 
Indiana Cnlverslt.v and a po.Mt-t;raduati‘ of 
Cnrni‘11. His industrial t‘X|)crience has bci*n 
broad ami has Included the l,*»hnlcal con¬ 
trol of faidory products, development of 
new' products, building ;ind oper.atlon of 
plants. consultliiK work with department 
hc.'iils, and tlie illrertion of industrial re¬ 
search. l)i’. Holmes’ stM'vices an* availabh* 
to ever>one liitere.sted In the chemical u.ses 
of lime. 

C. \V. Hr NT FNUlNKKitlNr. CoRP. has been 
formed wltli olHces at 113 ldbi*rly St.. New 
York City, for the purposi^ of handling? all 
sales entailing eiif?lneerin^? In connection 
witli the Hunt products and all enk:iru*er- 
iiiK services previously performed by C. \V. 
Hunt Co., Ine. 

Tmk .Nmkkica.n E.MiiNKKiuNu Co., I’lilhi- 
dcipir.'i, I'a.. ha.s opctieil ;i n■•vv ofllce in 
(*incliin;itI, for the purpose of e.xtemliriK 
Ta..v lor .stokcM' representation apd servii’e. 
.\l. .M. .M.a.s.son Is In charge of the olTIce. 
at 2ii7 Ne.-ivo lildt?. 

Tiik Ki.kctrii* Fchnack CoN.MTiirrTio.N’ 
Co.. I*lillailel|dila, announces the siie- 

cessful starting up of new <Ireayes-Ftchells 
eleelrii* furnaces at the Vancouver Fni:l- 
neeritiK Works, Vam-oiiver. It. i\, and tiie 
Sullivan .Machinery (*o., C'l:ireniont, N. II. 


Manufacturers’ 

Catalogs 

Tub Faut.f.-IMciikr Lkah Co,. Circano. 

III., has issued a. booklet on Kaglo-richer 
IToduct.s. 

Tiik .IKKKRKY .Mku. Co.. Columbus, O.. calls 
attention to an attractive 128-page catalog, 
Ni>. 2fi7. i»n Jeffrey Maclilnery for Every 
Industry, issued by the Export Division. 
In the foreword It .says: "The great saving 
in time and labor cfTccted by th« mechan* 
leal hariflling of materials in nearlv ev'ry 
industry of the world, as illustrated In this 


book. Is proof that labor-saving machinery 
i.s of inv’iiliiable serviee in this day of 
modern methoil.” .Many pholograph.s are 
given widch h.'iv'o been seleeteil for the 
purpose of making it po.sslhle to draw .*i 
p:M-alIel to similar operating conditions, 
wliile tin* tables of .sisse.s ha\i* b**en given 
to make mor«* ^•ompre}u•nslve tlie magni¬ 
tude ,,r equipments shown. 

Tiik Cknkkai. Ei.kctru* (^o., Scheiii-ct:id.v, 
N. Y.. is i.s.siiing Hull. 18701 A. wlileli siiper- 
sede.s itiill. IS701. This bullet in, oil Insulat- 
inj? Cniiipoimds. pre.senls tin* prinelpal 
|■llar;u•l•*^istirs .nnd effeetlvi* adaptations of 
tlie vv'ile field of in.siilatlng Mial eoating 
material.s in a i»r:ieiie:il manner. It gi\^‘S 
tile iiiiper.-itive factors in si*li*elion as vvi*ll 
;is dat.'i on black and ele:ir baking and .nlr- 
di>lng varnishes, baking ainl air-ilr.v jng 
J:ip:ins: doiihle-hoiled linser-d in.siiliiting 

oils; slickers and sliellaes; potliearl. Joint, 
e(,il tilling. m«‘tal filling, imrn'cgnating and 
v.'irioiis .‘■'eriling eornpouinls ; air-ehiit,* 
eemeiit : priming and flnusliing pa'nls, 
eti:imi‘]s, l.'oMpiers, et,-. TIm'si* .several <*om- 
poijiids ineluile ever.v f«,rm tif <‘oatlng, im- 
piegriating. bonding, flllitig and finishing 
all part.'- of l•leell•ie apparatus and acM'es- 
.<^ 1,1 ies, siif li as motor, transfoi nier and 
M giilator coil-w iridings, arinaliiri s. com¬ 
pensators, eoniinutator rings, eonlaetor eon- 
iiei lions, hiisliings for switi-iics, eij-, for 
w .iterproollng, insulating, rust pn-v eiil inn 
ril'd diiratiilil.v. (ietieral information is also 
given on tlie applieatittn of eornpoiindi, on 
linking ovens. Iliinner.s, eoiitalin rs, etc. 

'riiK .Mkiuui.t. Co.. San Fr;inc-‘.‘«co. Cal., 
lias reccaiti.v issued an attrai'tlve booklet 
on the .Mere<i Nonistroin Valvi*. explaining 
wliy "It Can’t Stl<-k, It Won't fa'ak, It's 
.Mvva.vs IAihricated.” E’liples of tlie catahig 
may be obt.-iini‘d fnmi tlie eastern office 
of tlie eomp:iii> ill the Monailnoik Itlilg., 
in Cldeagii, 

Tmk a. II. Si.nA.\ Co., I\c., l)i-lniil, Ali<*h. 
lias i.s.siied Hull. .'i-H, on Itoyer Flow 
Indleators. Tln*se an* adaplabh* to meas¬ 
urement of sti'am, air, gasi-s, water and n 
iiuinber of ensi-s involving tlie measure^ 
meiit of cliemicals, .sueii as b'earbnnati* of 
.soda solullon, saponllh‘i1 oils, eutting «*om- 
poiinds, airimoriifi liquors, etc. The instru¬ 
ment was originally ilevclopeil to eoritrol 
the lubricating oils In the main bearings 
of the tiirhlm* power plant installed in the 
F.agle patrol btint ni.iriufactureil for the 
<hiv( rniiieiit, ainl tins since been ailanted 
to ehi'mieal work. The enlist met Ion of all 
t.v pes of meters is based on th** l’ll<il tub** 
principles. !;> means of tabiiUitcd data 
ainl graph »‘li;irts the readings taken by 
the operator are materially simplified. In 
measuring «*orrosive liipiiils an oil real Is 
sometimes provldctl to prevent llie solution 
lit'ing measured from coining in actual con¬ 
tact witli the sti'cl parts, and tin* parts 
which ill this case an* liiipo.sslh1e to pro- 
lis't are^madi* from monel nndal or other 
.•illoy, depending on Hie eiiemh'al re-iellon 
eiieouriti'red. Type C-2urt ami* E-300 arc 
cspeelally adapted for conditions whi*re 
tin* point of measurement is isolated rroin 
tin* point at vvli*r*ii the aeticil reading is 
to be taken. Tlie portable nut III T.vp.* T-20fl 
Is an evoliitiori of the stationary type, witli 
means for adjusting Hu* Impact tube when 
It b‘eomes necessafv to make a search 
or travcr.s,* from the p«»1nt of average 
vi*locity in the line, also mieronu*t''v ad¬ 
justment for slop!* to magnifv the dcfl>>ctioii 
'll the manometer for velocities which ar • 
too low to produce a readabh* deflection 
in a vertical manometer. 

Hoi// & I'o., New York City, announc*es 
tu'w bulb'tins on new and Iniprov al test¬ 
ing apparatus: Hull, fl, Aiiislcr St:indat'd- 
iziiig Hoxes. for **heeklrig ten.Mih* and laiiii- 
presslvc loads of testing machines; Hull. 
111. the Ilumfrey Static Nolchetl-Har T«*Kt- 
!ng Mai-liiiic, for the qii.antltatlve niea.Murc- 
ment <if Ihi* brittleness and ductility of 
steel and oHior tiietal.s, yielding autographic 
ret'ord of the bi*ridlng-unglo bending-mn- 
iiH'iit illagrain: with aiitoniiitic integrator 
fr,r t«»tal energj' absorbed In brc.aklng the 
te.st piece: Hull. 11. the Eden-Foster Ke- 
pe;iti*il Impact Testing Mai-hlne, for in¬ 
vestigating the resistance of metals to 
f.'itigue produced b.v repeated stre.qso.M of 
low force; Hull, tl, Apparatus for Mag¬ 
net ie An.'ilysis, designed by Ih*. f*. W. Hur- 
ntws: the rail defee-toscope, rod analyzer, 
wire analy’/or and cable di'foctoseopo. 

HAS’i'iAN-Hi.KSRixa Co., (Tiloago, 111., has 
Jnsl re<*elvetl from the press its new entnlog 
on "Kego Welding and Flitting Apparatus," 
Various details of torches and regulators 
will be found In tbls booklet, togidber with 
prii'cs of eomplc‘to eiiiilpinent and acces¬ 
sories. 

Armstrono Fork Fo., IMttsburgh, Pa., 
lias Issued a new publication. "Nonpareil 
In.qiilntlng Hrick." a 72-pagH book on the 
Irsulfitlon of high temperature industrial 
equipment, sueb as boilers, furnaces, st’lN,, 
hot blast stoves, ovens, kilns, etc. While 


dealing pnrileitlarly with llie descTiptlon oj 
Nonpareil brick and tbelr uses tho bonk I." 
more than a eaialog. Tlie subject of heal 
insijlallon lias been tboroiigfily studiei 
from both the tlii'oretlcal and praetlc;i 
standpoints, and the results here <*ompller 
contribute to make Ihl.s book a really valu- 
.able and instiaielive trcalls**. It Is con¬ 
veniently <llvidcd Into .si'ctlons, each deal¬ 
ing with a particular typo of industrial 
apparatus so that any one c,an readily fltul 
the data for the c(iulpm'‘nt In whjch he is 
»*spc<*lally interested. Operating reconls. 
with and without itisnlatlon, are givi-n, 
actual dollars-and-ccnts sav'ngs demon- 
.•^ti'.-ited, and the economy and tidvantages 
to he secui'cd b.v Hie ii.si* of Nrmpared hia k 
• lc.scrlhed In a nmsl interesting aiul eonvlne- 
ing mariru'r. Tm* hook Is attrsc'llvely .* 111(1 
ruhstanllally bound anti profusely Ulus- 
trati'd. I I.s subject m;itt*‘r is of such vital 
iinpoi'lancc to .'ill industries ernploylnfj 
high-tempera I lire cqiilptuent Hiat plani 
manag(‘r.s, superintendents and engineer.* 
will llhd it a valuable .-iddltUm to the tcch- 
ideal, libra r.v. 

Tmk Fovnkksvii.i.k Hi.owkr Fo., Fon- 
nersvlllc, Ind.. has Just Issued a revised 
bullt'tin. No. 110, d •.‘fc-ribing Hie Victor 
blowers which arq lielrig used In eoniiec- 
H 011 with licat-tr<‘atiiig and annealing fur¬ 
naces, forges ;inil other In.st.aHat Ions where 
:ilr is l|l■sIr(*d In .Kniall quantities and under 
mcd'iim pressures. 


Coming Meetings 
and Events 

.XMKIIKW.V ASSiH'IATION l-vm tiik AI>VAN(’IS- 
MRNT OK Si'iKM’K Will ludd Its l»2() meeting 
Dec. 27. 1920, to Jan. 1, 1921, at Fhlcago, III. 

AMKKK'A.N .XSSnt'lATIO.V OP' ENai.NRBRS 

will hold .'I iuei*ting on employment and 
edue.'iHon In (he 1'oiigri‘SM Hotel. Fldeago, 
on Nov. 12. 

Amkhican Fkramic .SoriKTY will hold Its 
.annual meeting the week of Feb. 21. 1921, 
at I'olurnbus. Ohio, with headquarters at 
the Desehler Hotel. 

Amkhican Engi.nkkrino Coun('ii, of the 
Federated American Engineering Swletles 
will hold .a meeting Nov. 18 and 19. 1920. 
In XVasliIngtori, 1). F. 11i>adquarters w'lll 
be ill Hie New Willard Hotel. 

Ampuocan FiAS .XssociATloN wiP hold Its 
second annuiil eonvi*nHon at the Hotel 
Pennsylvania, New York, Nov. I.*! to 20. 

AMKIIIPAN INSTITMTK OP' FtIKMK'AL ENUI- 
NKKiis will hold its winter meeting at New' 
Orleans, |>r*e. 6 to 9. ireadquHrter.s W'ill 
be at the Hotel SI. (.'harles. 

A.mp:rican Mim.n'u Fonurkms w'.ll hold its 
next eonvi'iitlon In Iienva*r Nov. la to 19. 

AMKKK'AN PlIVaiCAT. SoclKTY Will hold a 
me(*Hiig Nov. 27 at Hie Fa.se School of Ap¬ 
plied Selenee, Flevelaiid. and Hr* annicH 
meeting, beginning Dee. 28, at Fhicago, the 
latter being the occasion of tlio special 
f|U.adr>*nnlal meeting of tin* American Asso* 
elation f«»r the Atlviincement of Science and 
Hie Affiliated Siieietles. 

Amkhican Soi-ikty ok Mroiianioai, Enui- 
nkk:hs' 1920 annual meeting W'ill be hold in 
Hie Engineering Societies’ Hii!ldlng from 
Di*e. 7 to 10 inclusive. 

I’MILAUKI.PiriA SRCTION, AMFIRTI'AN FHKM- 
ICAL Sort PITY, will bold its regular meeting 
.Vov. 18 lit tiu* Engineers’ Flub, Philadel¬ 
phia. Ell wood Ifc'ndrlck W'lll spenk on 
"Kelativlty and L*fe." 

.SocIKTV OK T.VPI'STHIAL E.N’aiNBKKS wHI 
hold lt.s fall national convention at Far- 
negle Miisle Hall, Pittsburgh, Pa., No\\ 10, 
Hand 12. 

The follow'ing eliemlcal societies will 
meet at Rumford Iliill, Fhcinlsts’ tMiib. New 
York FIty, us follows: Nov. .1, Soe'ety of 
(Chemical Industry: Nov. 19, American 
Fhemleal Society: Dee. 10, Ame.rlenn Chom- 
h*al Soc'lety, Joint meeting with Society of 
Fhemleal Industry, Aiiierlcgin Klcotrocbem- 
leal Society and Soe’M^ d*"* t^hliiile Tndus- 
iHelle: Jan. 7, American Fhemleal .Society: 
Jan. It. Soclet.v of Fhemleal Industry. Per¬ 
kin Medal award: F^*b. 11. American Elec- 
Irochemleal Society, Joint meeting with So- 
cl(*ly of Fheni’eul Industry, \merlean 
Fliemlcal Soc'lety ami SoelAi^ de Fhlmle Tn- 
dustrlelle; March 11, Ainerleiin Chemical 
Society, Nichols Medal award; March 25, 
Society of Fhemleal Industry; April 22. 
Society of Fhemleal Industry, Jo*nt mei*tlng 
with American Eb*.etrochomieal Society, So- 
ct6t6 de Fhlmle Tndustrlelle and American 
Chemical Society; May 6. American Fhem¬ 
leal Society: May 13, Soc’6t6 Chimie In- 
dustrlolle, joint meeting with American 
Chemical Society, Society of Chemical In¬ 
dustry, and American Electrochemical So¬ 
ciety : May 20, Society of Chemical Indus¬ 
try : June 10, American Chemical Society. 
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The Federation’s 

Washington Meeting 

AS THE TIME approaches for the first meeting of 
f \ the Federated American Engineering Societies 
and American Engineering Council in Washington, 
I). C., Nov. 18, 19 and 20, it becomes increasingly evi¬ 
dent that an event of more than ordinary importance 
is about to transpire. We have endeavored consistently 
to support these new organizations through constructive 
criticism and suggestions. Among other points we have 
emphasized what must be almost self-evident, namely, 
that the success of the Federation will depend largely 
upon the number of constituent societies which decide 
to join. Impressive as a large aggregate membership 
may be, it is not so vital to the ultimate success of the 
Federation as the number of individual society members 
scattered throughout the country. It is gratifying, 
therefore, to learn that twenty-two societies have defi¬ 
nitely cast their lot with the Federation; that eight 
more are now voting on the proposal and probably will 
send delegates to Washington. It is now' certain that 
sixty-two delegates will be present, and when the meet¬ 
ing is called to order it is likely that the aggregate mem¬ 
bership will be 50,000. Representing as they do engi¬ 
neers of all classes from all parts of the United States the 
member societies will give to the Federation and Coun¬ 
cil a potential force in engineering affairs that has 
never been equaled. Just how this force will be utilized 
and in what direction it will be exerted will be evidenced 
very largely in the first meeting of these bodies. In 
common with all engineers, therefore, we shall follow 
the proceedings hopefully and with deepest interest. 

Making Progress 

Through Cleavage 

HE ether of space enjoys all the rights and privi¬ 
leges of an imaginary thing. It is as elusive as a 
postulate in theology, for sometimes we have it—and 
then again we haven't. Some good men need it every 
hour and, like Sir Oliver Lodge, find it a medium for 
the manifestation of departed spirits, while Albert 
Einstein seems to get along pretty well without it. We 
have considered ether as having 450 times the density of 
platinum, and matter as therefore composed principally 
of holes in the ether; we have also regarded it as so 
airy and diaphanous that its qualities are *‘beyond num¬ 
bers'* and therefore over in the domain which is referred 
to by Sir Evelyn de la Rue as infinity; and again we 
have declared it to be nil. 

Now comes Professor L. Zeunder, who reports, in the 
Berichte der deutscher phyatschen GeaeUachaft (vol. 21, 
pp. 118-25, 1919), a hypothesis in which the ether is 
a substance whose ultimate particles consist of ex¬ 
tremely small, perfectly elastic **ether atoms.** These 
particles possess weight like ordinary atoms, but are 


relatively much smaller and have a velocity of the or¬ 
der of that of light. In.spite of these enormous veloci¬ 
ties every atom of an element has ah etheral envelope, 
and so has every molecule. Then Professor Zehnder 
concludes that electricity is the heat of ether, that light 
is the aound of ether, while electric potentirl corre¬ 
sponds to the temperature of ether. The electron he 
holds to be an aggregation of a definite number of 
ether atoms. The hydrogen atom he believes to be 
spherical, and to consist of a globular elementary atom 
of completely elastic substance, surrounded by an ether 
envelope which is not completely elastic, since it con¬ 
sists of ether atoms compressed together, thereby giving 
rise to the existence of damped oscillations and other 
motions. His views of the properties of ether, of radio¬ 
activity and of the problem of spectral lines are dis¬ 
cussed at length in the paper. 

It was just about 2,500 years ago that Democritus 
formulated his atomic theory. All things he declared 
to be made up of atoms, and atoms were small, full, 
incompressible, without pores and homogeneous. They 
differed, however, in form, in position and in magni¬ 
tude. 

It has taken us 2,500 years to divide atoms into 
nuclei and electrons, and now Professor Zehnder wants 
electrons divided into atoms of ether. We have no 
objection. And if these units of ether are to constitute 
electrons by means of aggregation, then we would like 
to carve a niche in the temple of immortality for our¬ 
selves by suggesting that the units of ether also shall 
consist of still smaller parts which shall be endowed 
with whatever properties are needed. It's curious how 
ultimate particles seem invariably predestined to fur¬ 
ther subdivision—if we only wait long enough. If 
the partic’les we imagine do not carry on their surface 
the (lualities we need, all we have to do is to carve 
them up to get new surfaces that were not there be¬ 
fore. It is perfectly reasonable to do this. 

Now we wonder—just wonder—how long this cutting 
up business will continue! Study leads to observation, 
and observation leads to the discovery of new principles# 
- -and then we cut up the particles to explain the prin¬ 
ciples. It would appear that the end is yet afar off, for 
in the understanding of nature we arc still little more 
than children. There is a great deal yet to be observed, 
and it may be that in the future as in the past our 
only explanation will be to cleave the theretofore ulti¬ 
mate particles. 

Another discussion that bids fair to outlast the young¬ 
est of us is the postulate of ether. Is there such a thing, 
or isn’t there? Perhaps it is just as well not to be 
certain about it; not to pin our faith too firmly on an 
opinion.- There was the phlogiston theory that held us 
in bondage for nearly two cepturics. It was disturb¬ 
ing to progress. 
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Cause and Itcmedy 
Of Fuel Shortage 

F COMMODITIES commonly employed in industry 
few i£ any have been as scarce as fuel. After 
selling for months at about ten times the price seen 
occasionally before the war, coal has become relatively 
plentiful in the market, but it is claimed that stocks in 
the hands of consumers are unusually light for the 
season of the year and that there is likely to be a 
severe “car shortage” this winter, producing a fresh 
and serious scarcity. Petroleum has been scarce and 
the outlook for future supplies is considered unpromis¬ 
ing. Natural gas is being shut off from industries, to 
' be conserved for domestic use, at the ascending prices 
domestic consumers arc expected to pay gladly. 

As to the relative importance of the three fuels, it 
may be mentioned that when comparison is made on the 
only basis possible, that of heat units shown by scien¬ 
tific tests, production in the past two or three years 
has been in approximately the following proportions: 
Coal, 85 per cent; petroleum, 11 per cent; natural gas, 

4 per cent. Thus, apart from necessities of certain 
cases requiring a particular form of fuel, coal presents 
the great problem, from the mere viewpoint of the 
production of heat. 

Why should the fuel problem jump to such great 
importance at this time? What is the matter? A long- 
range view furnishes the answer. The demand for fuel 
has increased so rapidly and continuously as to put it 
out of natural proportion. The sum total of human 
activity at any given time is so much. From decade to 
decade our population increases by about 20 per cent. 
The amount of work a man is willing to do in a day 
decreases instead of increases. Science and invention 
increase the man's eflicicncy, more than offsetting this, 
but leaving no great margin. The sum total of indus¬ 
trial results that the nation can accomplish probably 
increases by more than 25 per cent per decade, but it 
certainly does not increase by as much as 50 per tent. 
All lines of industrial activity, therefore, cannot increase 
by 60 per cent every decade. If circumstances favor 
one industry, it must be at the expense of some other 
industry. 

Now look at coal. From a production of 320,072 tons 
in 1830 the output rose to six and one-half times as 
much in 1840, 2,070,039 tons. The next decade saw a 
multiplication by three and one-half, and it was not 
until 1850 to 1860 that there was merely a doubling. 
Every decennial year through 1890 saw more than a 
doubling. Then a doubling required a trifle over twelve 
years, to a time between 1902 and 1903. Next there 
was a doubling to a time between 1916 and 1917, or a 
l4-vear interval. 

A little industry can double all it likes, for it has 
a relatively inexhaustible field of men, materials and 
equipment from which to draw, but when an industry 
grows to such size as the coal industry it is another 
matter. People have other things to do than mine coal, 
and the railroads have a few other things to do besides 
hauling coal. The people would have no disposition to 
stop increasing their use of coal, if they could get it in 
any quantity desired and at prices to which they have 
been accustomed. The halt in the geometric progression 
had to be called some time, and now proves to be the 
time. The work put into the mining and transportation 
of coal cannot continue to increase much more rapidly 
than the sum total of our industrial accomplishment 


increases. A collection of problems, in mining coal with 
less effort, in transporting fuel, heat or energy more 
efflciently and in consuming more economically, is there¬ 
fore presented. 

Seeing Ourselves as 

The Cubans Might See Us 

UBA is about the richest country in the world. It 
has grown rich that its wealth has taken on no 
less than a comedy character. Nearly every city con¬ 
tains a curious monument, usually in the form of a 
dwelling, of some hallelujah bumpkin who struck it 
rich and wanted to inflict the fruits of his own uncul¬ 
tured imagination in architecture upon the eyes of all 
beholders. The sale of patent leather shoes for feet 
theretofore bare has broken all records. There has been 
a veritable storm of diamonds and rubies and cham¬ 
pagne on the island. Thousands of big sparklers em¬ 
blazon collarless shirts. Bleary-eyed passengers on 
returning to this country have found themselves shout¬ 
ing for prohibition as an unexpected rebound from their 
days of cheer in Havana. Then the price of sugar went 
down and they have had to declare a moratorium in 
Cuba. Our good neighbors have been blowing in their 
money, and now they're in trouble. So we purse our 
lips and sink our chins into our collars and shake our 
heads and declare that they should have been more sav¬ 
ing and thus avoided their present vicissitudes. 

But how much better off are we? Have we saved? 
Have we been provident? Have wc avoided debt when 
we could do it? Not so much as to make a very deep 
impression. Last year the people of the United States 
spent two billion dollars in luxuries, according to a 
recent statement of the Commissioner of Internal Rev¬ 
enue. That's about $20 a head, with wines and liquors 
cut out. We're still a long way off from “normalcy.” 
The other day the writer of this stepped into an 
umbrella shop on Fifth Avenue to have a ferrule put on 
a stick. The price, which used to be twenty-five cents, 
was dollar. “How much is that one?” we asked, point¬ 
ing to one of dark wood that looked very plain and 
“conservative,” as they call it. “That,” said the clerk, 
“is $29.60. You see, the band is solid gold. With silver 
bancfe.they run down to $15 or even $11 or $12.” “And. 
the price of that?” we asked, pointing to a plain one 
with no band at all. “This,” said the clerk, taking it 
down and fondling it, “has been turned without taking 
the bark off, so' you see what a beautiful grain it has 
under the varnish. It is a genuine malacca.” “I see,” 
said the visitor. “And how much is it?” “That stick 
is $40.” “Whew! It does seem dear, doesn't it?” 
“Huh!” exclaimed the salesman. “A stick like that will 
last you all your life!” The public may have struck 
against high prices, but everybody doesn't know it yet. 
There is still a lot of easy money floating around, and 
easy money isn't good for us. It is bad for children, 
and no matter how old foreigners may be, most of us, 
the people of the United States, are still children. 

Now that election is over it is time to quit boasting 
about ourselves and calling those persons bad names 
who don't vote as we do. When we bear in mind that 
every factory, every store, every railroad, every under¬ 
taking in progress, every development, is built and made 
with saving, it is but fair and right that we consider 
how important savings arc. Every bank loan is made 
up of money set aside and saved by somebody or bodies. 
All the skyscrapers in New York were built with money 
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that was earned and saved. So is every establishment, 
big and little, built with the savings of the promoter or 
the stockholders, or the mortgagor or the depositor with 
the mortgagor—or all of them. 

It is high time that those of us who have a little 
influence began to set the example of saving and then to 
preach its virtues. Pretty soon the value of money will 
increase again and the value of commodities and work 
will decrease. Then it will be very hard for those who 
have saved nothing and very comforting for those who 
have been provident. 

Is Soundness in Steel 

Sacrificed to Tonnage? 

A S AMERICANS we are accustomed to bigness— 
ihigh mountains, wide rivers, great lakes, mighty 
forests, and open country. Our business and industrial 
life seems to have been cast in this mold. Favored with 
tremendous resources of raw materials, our steel 
industry, as an instance, has grown to perfectly extraor¬ 
dinary proportions, far outstripping in volume that 
of any other country. Considerations as to size are 
somewhat commonplace—we, as Americans, rather 
expect our undertakings to be big; but are we not also 
dangerously complacent as to the quality of these stuffs 
we produce in such huge tonnages? 

Steam traction was invented and perfected in the 
United States. We also make tranverse-fissured rails— 
somehow, sometimes, no one knows why. Americans 
of ingenuity have designed fighting engines and 
defences of many types, yet when our steel men had to 
make them in quantity, a disease called ‘‘flakes” attacked 
the steel, and the doctors have not yet agreed upon the 
nature of the ailment, let alone proposed a specific. 
We build the biggest locomotives and the most auto¬ 
mobiles, yet more lost time is chargeable to not quite 
good enough springs than to any other cause. Are we 
not more interested in volume of output than the excel¬ 
lence of the article in all its details? 

Ten years ago there was a horrified outcry from the 
informed public about the deadly toll of rail failures, and 
spurred by this or their consciences, American steel 
makers turned anxious attention to their rail mills. 
Recent statistics show a most noteworthy improvement 
in service records; how this has been effected other 
than by careful attention to details has not been told, 
yet we suspect that even yet not enough attention is 
given toward producing sound ingots. Few w'ould con¬ 
test the statement, “a prerequisite to faultlessly finished 
material is perfect ingots”; fewer, unfortunately, have a 
realization that steel is very hot, is highly reactive, is 
delicate to handle, in fact is not mnde, until it has safely 
been cast into sound ingots. 

Rut before venturing into a discussion of whether it 
is commercially possible to produce sound ingots it 
would be desirable to define the word “sound.” “Sound” 
metal to one may mean an ingot which will roll into a 
salable product; to another, it may mean a casting 
without surface flaw or interior cavity, free of chemical 
segregation and non-metallic inclusions. Both represent 
the views of extremists. The first is a pernicious 
byproduct of a period when manufacturing profits are 
big enough to cover avoidable and profligate waste. 
The second is a hallucination of a cub inspector, com¬ 
paratively harmless, even if bothersome. 

Soundness may therefore be recognized as a com¬ 
parative term. Absolute homogeneity in solidified steel 


is, by its very nature, impossible. Like most substances, 
it expands when it is heated and contracts on cooling: 
hot melted steel filling a mold to the brim will have 
considerably less volume when it has solidified, and 
consequently the mold will be full no lonifer. Hence 
pipes, contraction cavities and shrinkage enwks. It is 
idle to try to prevent the contraction demanded by 
nature's law; the best that can he done is so to control 
the formation of the resulting cavities that this type 
of defect is surely localized in a definite region. 

Similarly, physical homogeneity is evidently impos¬ 
sible in a substance, like steel, solidifying over a Wide 
range in temperature, by the fundamental law that a 
solid appearing from such a melt has a different com-, 
position than the mother liquor. Hence segregation. Even 
sub.sequent and drastic heat treatment which may be 
able to transport carbon over long distances is unable to 
equalize the distribution of slightly soluble or thoroughly 
insoluble substances such as sulphides or oxides—sub¬ 
stances which are unquestionably normal constituents 
of steel, and doubtless always will be. Here again, by 
the very nature of things, the metallurgist is prevented 
from doing anything but so controlling natural laws 
that their effects will be felt in a predictable manner. 

Despite these limitations, a definite and even proci.se 
conception may be had of the term “sound ingot metal.” 
For our purposes it shall mean metal which has been 
so made, cast and cropped that if split it will be found 
free from visible cavities or enwks, a chemical survey 
will not show segregation greater than say 12 per cent 
of the heat analysis, and a microscopic study will not 
show fiuantities of oxidized inclusions. 

Future progress toward the “soundness” represented 
by this definition will come from close observation of the 
natural pro])ortics of fluid steel as modified by the shape 
and construction of the molds, e.specially at the head, the 
temporal lire and method of pouring, and to a lesser 
extent but not less essential, the composition of the 
metal. Thai Americans can go far in this direction is 
apparent to every thoughtful olwerver of existing con¬ 
ditions, which can only be de.scribed as scand.alous. 
Whether due to a purchasing public which is helpless, 
ignorant or impassive, or to makers who have hypnotized 
them.^elves into thinking that sound products are really 
not essential, or if they are they can be worked from 
spongy ingots, the fact remains that vast tonnages of 
beams, plates, rails and other shapes are made of ingots 
which no one, not an extremist, would call “sound.” A 
steel salesman would also point out that this material 
is giving satisfactory service, and in the long run 
service is the master test. Satisfiwtory, except now and 
then! In rails alone these exceptions cau.se hundreds of 
casualties a year. Surely a weighty exception! • 

Rails are only an instance. That American metal¬ 
lurgists have suppressed their natural instincts for 
quality before production is at once a scandal and an 
indictment. Or is it that the “quantity-man” stands 
first in the eyes of big business? No matter. It was 
all very well as long as American steel was sold to 
Americans, who wanted trainloads of it cheap. Rut 
when the American market is saturated—and is it not 
becoming so?- big business will find it will have to make 
belated obeisance to the altar of quality, else the older 
worshipers from England and Continental Europe will 
romp off with all the foreign trade. Perhaps even the 
American public will become discriminating, if these 
pestiferous propagandists are not quieted somehow'! 
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Gasoline Cracking Processes 


Description of Commercial Methods for the Production of Gasoline by the Pyrolytic Distillation of 
Heavy Hydrocarbons, Including the Burton, Greenstreet, Hall, Rittman, Aluminum Chloride, 
Dubbs, Jenkins, and Bacon Processes—^I^ist of Inventors, Patent Numbers and Dates 

By FRED W. PADGETT 


I N A recent issue of this journal,' the phenomena of 
cracking of petroleum were 'discussed from their 
chemical aspects without regard to details involving 
the various commercial processes, which are the subject 
of the present paper. The writer does not wish to 
convey the impression that all the processes to be 
enumerated here are necessarily successful from a finan¬ 
cial point of view, but they have in the main been used 
for the production of marketable gasoline. 

The various processes for producing motor fuel from 
heavier hydrocarbons may be roughly classified as fol¬ 
lows: 

(1) The Pressure Still. A “two-phase” cracking 
system. Examples are the Burton and Coast processes. 

(2) The Pipe Still. Generally a “one-phase” crack¬ 
ing system. Examples are the Greenstreet, Hall and 
Rittman processes. 

(3) The Use of Catalytic Agents at Atmospheric 
Pressure. This may include reaction both in the “single- 
phase” and in the “two-phase” systems. An example is 
the aluminum chloride process, which is likely “two- 
phase” to some extent. 

(4) Combinations and Modifications of Two or More 
of the Above Methods. The “cracking” may be in 
either “single-phase” or “two-phase” systems. Ex¬ 
amples are the Dubbs, Jenkins and Bacon processes. 

(5) Processes Involving Principles Not Included 
Under the Above Four Headings, but Which May 
Involve Similar Apparatus or the Use of Pressure. 
These methods may have either “single-phase” or “two- 
phase” cracking systems. Examples are the proposed 
processes of Cherry," Coast," Ellis^ and many other 
processes, equally unique.* In the first, a bipolar, high- 
voltage, oscillating, silent electric discharge is passed 
through the vapors; in the second, hot gases are passed 
through the oil or into contact with oil spray; and in 
the third, air is supplied to the cracking chamber, 
where, by combustion of a portion of the oil, the heat 
necessary for the “cracking” of the remainder is gen¬ 
erated. 

Puring the past eight years numerous patents involv¬ 
ing almost every conceivable form of apparatus have 
been granted for the purpose of securing hydrocarbons 
within the gasoline range from those of higher boiling 
point. Many of these patents seek to obviate the trouble 
incident to coke deposition, while others have the object 
in view of producing a gasoline which is comparable 


^Sco CiiKM. & Mkt. vol. 123. Nn, 11, Sopt. 15. 1020, p. 621. 

nL S rHt. 1.229,SKB. Jan. 12, 1917, and U. S. Tat. 1,327,023, 

l,2r)2.MU. Jnn. 8. 1918, and Coadon-Coa«t. 1.261,215, 

Aprli 2, 1918. 

*n. S. Tat. l,29ri.82.'i. Kt'b. 25. 1919. 

•Some of Uu 5 principles Involved are as follows: The use of 
moiteii metal as ii ( racking aeeiit; oil may be sprayed against an 
ideclrlcully hi-utctl plate wiUiln an autoclave; a TCrforated basket 
chursod with metallic turnings may be disposed In a furnace: 
oil vapors may be subjected to progressively Increasing and then 
progressively de«-reaslng temperatures; superheated steam; ya- 
rlmiM methods utilizing electric discharge across vapors; emulsi- 
ilcd oil os starting miiterlal; etc. 


in quality with the natural product. Still others are 
along entirely new lines. 

As early as 1865, James Young, a Scotch industrial 
chemist, secured a patent for the production of illumi¬ 
nating oil by means of pressure at about 20 lb. to 
the square inch. 

The apparatus of Benton for the production of 
illuminating oils from residual oils was patented in 
1886, but was never used commercially. A pipe coil 
within a furnace is heated to a suitable temperature 
while the oil is forced through at a pressure of 285 lb. 
or more to the square inch. The products of the reac¬ 
tion are released into a vapor chamber, which in turn 
is in communication with a condenser. At the inlet 
end of the coil is placed a safety valve and at the 
outlet a stop cock for regulating the pressure on the 
coil. 

In 1890, a patent was granted Dewar and Redwood 
for an apparatus involving design different from that 
of Benton. The process was intended for use in crack¬ 
ing Russian residual oil to illuminating oil, but was 
never applied commercially because of the demand for 
the starting material as fuel and its consequent rise 
in price. A retort disposed in a furnace has one end 
in communication with a dome, the latter also being 
connected to a condenser. Safety valve, pressure gage, 
charging line and receiver are also shown, and the 
condenser and receiver are held under pressure. It is 
proposed to fill the retort partially, to distill under pres¬ 
sure and to collect the distillate in the receiver. Dewar 
and Redwood do not state what pressure gives the best 
results. 

The Burton Process 

Burton’s first patent was granted in 1913, and the 
process is extensively used at the present time by the 
various Standard Oil companies. In 1918 it was esti¬ 
mated that 10 per cent of the gasoline produced was 
by cracking, a large proportion of this being through 
Burton stills. The development of this process marks 
one of the mile.stones in the history of petroleum 
refining and its originator merits the distinction of 
being the first to demonstrate that pressure distillation 
could be done safely and practically on a large scale. In 
addition, Burton realized the limitations of the type of 
apparatus and did not attempt, in the original design, 
to make the operation continuous. 

The original claims of Burton consisted in the dis¬ 
tillation of petroleum under a pressure of 4 to 5 atmos¬ 
pheres and a temperature of 650-850 deg. F., maintain¬ 
ing the pressure upon the volatile products until they 
had passed through the condenser. 

The standard Burton apparatus includes a still of 
200-bbl. capacity or more, of conventional shape, so 
constructed that high pressures may be used. Modi¬ 
fications of the Burton process call for introduction 
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of the oil in the vapor line,® amounting: to semi-con- 
tiiiuoua operation, the use of false bottoms* upon which 
the main portion of the carbon collects, and lastly a still 
of the water tube boiler type.® 

At the present time the Standard Oil Co. of Indiana 
is operating three types of pressure distillation ap¬ 
paratus: (1) The Burton-Humphreys still; (2) the 
Clark apparatus; and (3) a later improvement of the 
original Burton-Humphreys modification involving the 
use of a special tower through which the vapors pro¬ 
ceed before entering the water-cooled* condensers. The 
first is generally operated intermittently or “batch,” 
the latter two “semi-continuoualy”—i.e., oil is pumped 
in to replace that removed by distillation. 

The arrangement of the vapor lines and receiving 
houses is of interest. The vapor lines from the Burton- 
Humphreys stills ascend gradually, terminating in mani¬ 
folds which in turn connect with aerial condensers. 
During operation, vapors liquefied in the aerial con¬ 
densers are continuously being refluxed to the stills. 
The uncondensed vapors from the aerial condensers 
enter the water cooled coils, where liquefaction takes 
place accompanied to some extent by solution of per¬ 
manent gases in the distillate passing through the coils. 
From each water-cooled coil a “run line” terminates in 
an upright drum (gage glass at the side) which serves 
as a temporary receiver for the pressure distillate and 
also as a chamber for the separation of permanent 
gases not in solution in the distillate. A manifold con¬ 
structed from small pipe connects together the tops 
of all the receiving drums in a battery of stills and 
serves the following important purposes: First, the 
equalization of pressure throughout the entire battery; 
second, the control of pressure on the stills in the bat¬ 
tery (by means of a relief valve); and third, the with¬ 
drawal of permanent gases not in solution in the dis¬ 
tillate. 

The distillate in the receiving drums, consisting of 
from 50 to 60 per cent of the original charging material 
and yielding 50 to 55 per cent of gasoline upon subse¬ 
quent fractionation in steam stills, is continuously with¬ 
drawn and collected in tanks at a pressure near that of 
the atmosphere. The gases which are produced during 
“venting” contain considerable quantities of gasoline 
vapor and may be treated by standard methods for 
gasoline recovery. The heavy residuum left after re¬ 
peated “cracking” of the primary distillates heavier 
than gasoline and the primary residuums has a density 
approaching that of water and finds application as 
road oil. 

It is claimed for the Burton process that by proper 
“rerunning” of primary residuum and heavy distillates 
in the pressure stillsi 75 per cent of an oil, such as Oak- 
lahoma crude, may be recovered as gasoline. For obvious 
reasons, however, this is not the customary practice. 

The Design and Operation of Pressure Stills 

At the temperature at which the pressure still 
operates steel begins to decrease in tensile strength. 
Therefore, it is evident that a fundamentally important 
consideration lies in the material and method of con¬ 
struction of the stills.® As an outgrowth of this need 
there are now firms which specialize in the construction 

•U. S. Pat. 1,199.464. Sept. 26. 1916. 

^Humphreys patents 1,122.002 and 1.122.00.1. Dec. 22. 1914 and 
1.119.700. Dec. 1, 1914. 

■Clark patents 1,119.496, Dec. 1, 1914; 1,129,034, Feb. 16. 1915, 
and 1.132,168. March 16. 1916. 

■Sec. In this connection, the work of BJcrrei?aard. J. /tui. Eng. 
Chem., vol. 7 (1916), p. 673. 


of stills for severe usage.* The still.*» are solid metal A 
to A in. in thickness and hammer welded,’® this method 
of construction being claimed as superior to both rivet¬ 
ing and to acetylene or electric wielding, for the purpose 
in view. In the operation of pressure stills the oper¬ 
ator has before him thermometers and pressure gages, 
which inform him of the conditions prevailing within 
the various units under his control.” In the operation 
of .some pressure stills using gas oil as the starting 
material, the distillation is continued at the average 
rate of 1 to 2 per cent an hour and the run is completed 
in 48 hours, giving a yield of 35 per cent of 450-deg. F. 
end point gasoline. During distillation the bottom of 
the .still is watched ^if any “hot spots” develop, due 
to superheating from deposited carbon, and close 
surveillance is maintained to determine if it will be 
necessary to close down the still before the run is com¬ 
pleted. After each run the deposited carbon is com¬ 
pletely removed from the still before rech.*rging. 

During the operation of pressure stills, the proper 
distribution of heat on the bottoms of the still is 
important. Between operating periods it is customary 
to inspect the apparatus carefully at all points and 
often to measure the thickness of the metal so that the 
amount of corrosion, due to sulphur compounds in the 
oil, may be ascertained. 

The Greenstreet Process” 

The first patent in this process was granted to the 
applicant in 1912,” and a plant of this design has been 
in operation in St. Louis for a number of years. By 
this method the oil vapors are subjected to heat while 
traversing tubes in the presence of steam. The oil 
to be treated is first forced through preheater coils 
so arranged in the furnace that a very high temper¬ 
ature is not secured. The oil is then mixed with steam 
and enters the cracking coils, where the vapors are 
subjected to the most severe temperature conditions in 
the entire cycle. From the cracking zone the products 
leave the coil and enter drums of considerable size 
where the velocity of the vapors is lessened, the heavier 
con.stituents condense, while cracking and polymeriza¬ 
tion continue for a longer time than otherwise would 
be the case. Leaving the expanding drums, the lighter 
vapors are reduced in pressure before they enter the 
condenser. The heavier products are drawn off from 
the bottom of the expanding drums. 

The Design and Operation of 
Pipe Stills for Cracking 

In the Greenstreet process the cracking coil units are 
of 2-in. pipe 425 ft. in length, six or more of which are 
arranged in the furnace to make up the complete 
installation. These coils are suspended from steel b^ams 
at the top of the furnace in a way that facilitates easy 
removal and replacement. The furnace is operated 
by a Stillman who has before him gages, meters anti 
thermometers for noting the conditions prevailing in 
the process. When operating pipe stills in the presence 
of steam” for the production of motor fuel from heavier 
hydrocarbons, the rate of flow, temperature, pressure 
and quantity of steam depend upon the character 
of the initial material. Thus kerosene would noces- 

•®U. S. Jc^nklns in the conHtruction of his 
:i combination of rlvetincr and olo<'trlr woldliiff nt tiu* Jiiints on 
Ili<* Innide. The metal is i In. in Uiitknf.MM. 

"Liquiil m»'‘U‘r.s arc HomctlmoH plfjcfil on tho run lines. 

'“/•cO’oIntm Apr, vol. 6 (1919). p. 66. 

»*KnBll8h Patent, 16,432, July 13. 1912. 

'*i*rlv;ite eornrniin lent ton. 
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sitate the use of less stefl^, but a hisrher pressure 
and temperature, than gas oil, to secure the best results. 
In operatini; pipe stills for cracking, it is considered 
necessary to determine optimum operating conditions 
for a particular type of starting material, and then to 
adhere as strictly as possible to these conditions during 
subsequent runs. “Close cut” distillates are said to 
give the best results. 

The Hall Process 

Although developed by an American, this process was 
first tried on a commercial scale in the British Isles, 
being used throughout the war for the production of 
benzol and toluol from gas oil; In this country the 
Texas (Company has been interested in the process and 
has done considerable research, but at this time has no 
information which it wishes to make public. The appa¬ 
ratus, in a broad way, resembles that of Greenstrect, 
but has the fundamental difference of operation in that 
steam is not used. The operation of one of Hall’s 
British plants was described by Lomax in 1916, but 
since Hall has been a prolific inventor, especially on 
methods of treating the distillates secured, it is pos¬ 
sible that important changes have been incorporated in 
the commercial operation since that time. 

It has been reported that the Hall process is being 
used to “crack down” heavy Mexican crude to a suitable 
viscosity for use as fuel. 

The oil"' traverses the coil and is gradually heated 
until the most severe conditions are encountered at the 
outlet where the pressure is reduced to near atmospheric, 
the speed of the vapors reaching 5,000 to 6,000 ft. 
per minute. !^rom the expanding drum the vapors pass 
through a series of dephlegmators where several prod¬ 
ucts of varying boiling point arc removed and finally 
to a compressor where the vapors are compressed and 
then cooled. Kach coil is composed of 600 ft. of cold- 
drawn 1-in. (internal diameter) tubing, and the coils are 
spoken .of as being arranged in nests. 

For the production of motor fuel a temperature of 
550 deg. to 600 deg. C. obtains at the tube outlets (pres¬ 
sure, 75 lb.), but in working for benzol a temperature 
of 750 deg. C. and pressures of 100 to 105 lb. to the 
square inch arc necessary. No doubt these conditions 
will vary for various types of starting materials. It 
is claimed that motor fuel to the extent of 70 per cent 
can he secured from the total original oil charged, 
by rerunning certain residues from the dephleg- 
mators. 

The Rittman Process'" 

So many are familiar with the principles of this 
method that a detailed description is unnecessary here. 
.Sdfiice it to say that the “cracking” takes place in 
the vapor form in an upright tube. Oil is atomizeil 
into the tube at the top and the gasoline vapors and 
tar arc taken off separately from the tar pot at the 
bottom. Carbon is removed from the sides of the tube 
in the cracking zone by means of a rod and chain, the 
latter being thrown against the sides when the former 
is revolved- Optimum conditions, for operation are 
given as follows by Rittman and Dean: for gasoline 
500 to 550 deg. C. and a minimum of 12 atmosphere 
pressure; for the production of aromatics a temperature 
of 625 to 700 deg. C., and a minimum-pressure of 8 

»Lomux, J. hint. iVf. Trek., vol. .3 (1916), p. 36. 

IT. S. lliireHU Mill. Hullftiii 114 and TiH-hnlval PnprT 161. 


atmospheres are recommended. A single tube of the 
Rittman type is specified by Bowie as 13 to 14 in. in 
diameter and 13.5 ft. in length. 

The Aluminum Chloride Process” 

The most conspicuous developments under this 
method have been carried out by McAfee” of the Gulf 
Refining Co. The oil is heated and stirred in a still in 
the pre.sence of anhydrous aluminum chloride or other 
anhydrous salt .of aluminum. Before treatment the 
oil must be freed from water and a quantity of the 
catalyst equal to a maximum of 8 per cent by weight of 
the oil charged is added before the distillation is begun. 
Fractionating towers arc interposed between the still 
and the condenser so that the higher boiling vapors may 
be returned to the still along with aluminum chloride 
which has been vaporized and carried out. The di.stilla- 
tion is continued slowly at a temperature of 500 to 
550 deg. F. over a period of 24 to 48 hours. By this 
method, a yield of gasoline of 15 per cent or more 
may be obtained from residual oils. 

Very interesting in connection with this process is 
the effect upon the residue remaining in the still and 
the character of the distillate secured. At the end 
of the distillation it is found that the aluminum 
chloride is enclosed in granular coke, which is easily 
removed, and that a heavy oil free from asphalt, its 
viscosity in no way impaired by the procedure, may be 
separated from the coke and then utilized for the pro¬ 
duction of high-grade lubricating oils, the recovery of 
paraffine wax or the manufacture of petrolatum. The 
distillate secured by aluminum chloride treatment is 
water white, possesses a pleasant odor and in order to 
secure the finished gasoline it is only necessary to wa.sh 
the “re-run” distillate with dilute alkali and water. 

By the action of anhydrous aluminum chloride on 
residual petroleum, sulphur compounds arc destroyed 
and possibly nitrogen and oxygen compounds such as 
naphthenic acids as well. 

The one difficulty suggesting iLself as being inherent 
in this process is that of recovering the aluminum 
chloride, or of manufacturing it cheaply. 

Other Processes 

Three methods which have recently come into prom¬ 
inence because of favorable reports concerning their 
operations are those of Dubbs, tlenkins and Bacon. 

The design and operation of the Dubbs plant is given 
in the report of *a committee of the Western Refiners’ 
Association to its members. Extracts from this report 
are quotr 1 as follows: The plane proper consists of 
a cracking coil made up of ten lengths of 4-in. extra 
heavy lapwclded pipe, each 20 ft. in length, joined on 
the ends by return bends. This coil of 4-in. pipe is 
located horizontally in a furnace in two rows, six 
of the pipes being in the lower row and four in the 
upper row. The furnace temperature is maintained at 
approximately 1,540 deg. F. The outlet of the 4-in. 
coil is connected to an expansion chamber, which con¬ 
sists of four 20-ft. 'engths of 10-in. common extra 
heavy pipe. These pipes are connected in series by 
return bends so as to form an expansion chamber ap¬ 
proximately 80 ft. long. These 10-in. pipes are located 
horizontally in a chamber and are not heated, but lagged 
to prevent loss of heat by radiation. 

‘‘.Sec J. hid. Hug. Chrm., vol. 7 (1915), p. 737. 
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The raw oil is fed into one end of the 4-in. coil by 
means of a force pump, and as the oil passes throus^h, 
it is heated to about 820 deg, F. and is then discharged 
from the other end into the 10 -in. expansion pipes, 
which are maintained approximately half full of oil. 
The vapors are liberated from the oil and pass up 
through connecting goosenecks to a manifold, then to 
vapor lines leading to a spiral vapor condenser and 
dually into a water-cooled condenser. A pressure of 
about 135 lb. to the square inch is maintained on the 
entire apparatus. The unvaporized portion of the oil 
in the 10 -in. coil is continuously drawn off from the 
end of the last unit. 

In regard to the Dubbs process, it should be noted 
that the “cracking” takes place in a “two-phase” system. 

The results of a test run of 168-hr. duration are sum¬ 
marized as follows: 


Tfitnl KHti oil treated. kuI ... 

'I'fitnl uncondcneable kuh, vu.ft ... 

Fuol iiHi*d - iMiuivalfut of 3,677 rjiI. of 14 Hi' fiiol oil. 

I'lodiifta (percent yield of oriKiinil oil r‘linrfi;r‘il): 
CiiMoline (440 end iioiiit), (58-SV ijea. H(‘ ) 

KiToHeiie (40-41 deg. H(i.) . 

I’reMHiire diHtillHiv boitoiiiH (31-32 deg H(>.) 

Iti'Hidimin (13-14 deg. IV*.) , . 

Loss... .... 


20,932 

25,83 


I'it ('l-Ilt 

26 29 
14 II 

27 l‘* 

24 71 

7 70 


The principle of the Jenkina prore.ss is the use of an 
ariparatus resembling the water-tube boiler. The tubes 
ill the latest installation are 21 in. outside diameter, and 
cold drawn. The furnace is of the vertical baffle type 
with Dutch oven, no heat coming in direct contact with 
either the longitudinal or transverse drums. The opera- 
tion of the process is continuous and the oil is circulated 
miK’hanically. The safe limit of operation (with the 
type of starting material being used) has been found to 
be when a volume of oil equal to fourteen times the 
charging capacity has been passed into the apparatus. 
Working under these conditions, it is claimed that the 
life of the still is greatly prolonged and that the 
time of cleaning is five minutes per tube. In closing 
down after a run the reduction of temperature is accom¬ 
plished gradually by forcing more charging oil into 
the apparatus under complete mechanical circulation, 
thus eliminating undue stresses or strains which might 
be caused by a sudden temperature drop. Mr. Jenkins 
contributes the following data in connection with a 
run of 46 hours, using pressure distillate gas oir from 
Homer crude as the starting material: 


riitnl oil rirciilntffi, gul . . . 17,130 

(>viThi*afl pn'HHun* (lihtillulf, gal .. I I.(i00 

Fui‘l uhcmI 48,000 ru ft. of city kiih (iiiiIuihI). 


Hrudurta (por I’fut yiHd of (iriKiiml Mturting nintfiinl): I'l’i ('i*iil 

<iU!ioliiM‘ (118 i.b p., 460 i;iid point). 24 

KcroHftif .... 29 

Sti'iiiii Hlill lioitutiib 14 

Htill butioiiis (52 vis. Siivbnlt lit 100 ilog. K. mid alien lieiiliHl, 

4 J fiilui) _ . . . 27 

Total loss .... 6 


The pressure used in the above run varied from 
105-110 lb. gage; temperature 700-710 deg. F. 


The Bacon Process 

The Bacon process was developed under the direction 
of Raymond F. Bacon and Benjamin T. Brooks at 
the Mellon Institute of Industrial Research. As 
originally designed, some difficulties were encountered 
during operation because of coke deposition on the 
tubes but, according to the latest information, certain 
improvements have made the process appear very 


^onsiumed durlnir tb« run. 

should be noted that this starlliis matrriul has already been 
once throuirh the proi'esa. 


promising. The “cracking” is carried out in vertical 
tubes 20 ft. in length and 6 to 19 in. in diameter, the 
oil level being maintained at the top of the heated zone, 
and the process operated continuously. The oil inlet 
and vapor outlet are located at the top of the tube. The 
lower ends of the tubes are connected to 4 drum into 
which the tar and coke settle and are drawn off from a 
pipe at the bottom. When operating an apparatus of 
this type, coke accumulates very slowly on the metal 
surface in the cracking zone and in addition a large heat¬ 
ing surface is exposed to the oil. The pressure specified 
is from 60 to 300 lb. to the square inch, but preferably 
100 lb. The yields of gasoline (56 B 6 .) claimed for 
various oils are as follows: 

'it (Vii) 


(Ikliiluinin KIIH ml ( 32 ili'g. H (^) 43 

Mi‘xirmi fiifl ml ( 12 iIck. ) 30 

('iihfiiriiiii furl mi (14 ilrg, IV*) 47 

C'lulilii liritxy iTiiilr (12-14 ili'K. H6.). . 48 


The Present Status op the Petroleum “Cracking” 
Industry 

While the past eight years has seen an enormous 
amount of research and invention along this line, the 
present finds but few which may safely be designated 
as established processes. A conclusion which is soon 
reached is that no matter how promising a procos.s may 
appear at the beginning, only extended plant operation 
determines its commercial success. The operation of the 
pressure still is approaching something like standard 
practice in many refineries, but even then has its lim¬ 
itations. Some time ago one optimistic refiner informed 
the writer that he had directed his research staff to 
bend its energies toward the discovery of a chemical 
agent, either catalytic or otherwise, which would tran.H- 
form all, or nearly all, of the heavy hydrocarbon mixture 
into gasoline, with only negligible lo.ss due to coke and 
gas formation. However difficult this may be, such a 
course would seem to be the most legitimate in view 
of the results in the past ten years along other lines. 

In the field of ymre research it is desirable that 
the problem of the composition of petroleum be under¬ 
taken in a broad way and with sufficient funds and per¬ 
sonnel to insure the solution of the problem within a 
reasonable time. In the past this work has been hand- 
icapried, not by the lack of expert or enthusiastic direc¬ 
tion, but by the need of more extended facilities. Such 
routine work as fractional distillation consumes a great 
deal of time. 

The need of researc*h upon the properties of the 
higher members of the hydrocarbon .series other than 
the aromatics has been emphasized by Brooks** and 
needs no discussion here. 

A Select List of Patents on Cracking 

Abel, Brit.sh 4,709, 1877. a 

Adams, J. II., U. S. 1,327,263, Jan. 6, 1920; U. S. 1,320,- 
354, Oct. 28, 1919. 

Adams, A. B., Briti.sh 119,485, July 5, 1917; French 
486,312, March 22, 1918. 

Alexejew, (J., German 39,949, Jan. 20, 1887. 

Andrews, B., and Averill, W. C., U. S. 1,320,354, Oct. 28, 
1919; U. S. 1,319,828, Oct. 28, 1919. 

Anderson, W., and Meekle, J., Briti.sh 108,508, Aug. 4, 
1916. 

Bacon, R. F., Brooks, B. T., and Clark, C. W., U. S. 
1,131,309, 1915; U. S. 1,334,731, March 23, 1920. 

Bacon, K. F., and Clark, C. W., U. S. 1,101,482, June 
23, 1914. 

Barbet, E. A., French 380,282, Oct. 3, 1900; French 
:i90,558, July 31, 1907. 

& Mnr. Kno.. vol. 32 (1920). p. 933. 
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Bell, A. F. L., II. S. 1,231,095, July 3, 1917. 

Blanton, G. L., U. S. 342,504, May 25, 1886; U. S. 342,565, 
May 25, 1880. 

Berfcius, F., Austrian 71,298, June 26, 1916. 

Bifr^rins, J. K., U. S. 1,274,976, Autr. 6, 1918. 

Born, S., U. S. 1,234,124, July 24, 1917. 

Brownlee. R. H., U. S. 1,308,161, July 1, 1919; Gan. 
185,052, June 25, 1918. 

Burke, British 16,931, 1911. 

Burton, W. M., U. 8. 1.105,961, Auf;. 4, 1914; Gan. 155,- 
567, May 12, 1914; U. S. 1,167,884, Jan. 11, 1915; U. S. 
1,049.667, Jan. 7, 1913. 


Cassall, C. E., and N. G., and Gerraus, B. H., British 
117,087, June 29, 1916. 

Che rry, L. B., U. S. 1,327,023, Jan. 6, 1920; U. S. 1,229,- 
886 , June 12, 1917; British 104,330, Dec. 1, 1916. 

Clark, K. M., U. S. 1,132,163, March 16, 1915; U. S. 1,129,- 
034, March 16, 1915; U. S. 1,119,490, Dec. 1, 1914; British 
1,424, Jan. 28, 1915. 

Cleveland Trust Co., British 134,567, April 24, 1918. 

Cobb. E. B., U. S. 1,322,762, Nov. 25, 1919. 

Coast, J. W., Jr., U. S. 1,252,999, Jan. 8, 1917; U. S. 
1,252,401, Jan. 8, 1918; U. 8. 1,258,190, March 5, 1918; 
U. S. 1,258,191, March 5, 1918; U. S. 1,250,800, Dec. 18, 
1917; U. S. 1,250,801, Dec. 18, 1917; U. S. 1,250,799, Dec. 
18, 1917; II. S. 1,250,798, Dec. 18, 1917; IJ. S. 1,291,414, 
Jan. 14, 1919; U. S. 1,307,724, June 24, 1919. 

Cochran, A., U. S. 1,296,367, March 4, 1919. 

Cosden, J. S., and Coast, J. W., Jr., U. S. 1,261,215, April 
2 , 1918; U. S. 1,258,196, March 6, 1918. 

Continental Caoutchouc & Guttapercha Go., British 
7,112, 1913; Swedish 41,840, Jan. 10, 1917. 

Cross, W. M., U. S. 1,326,861, Dec. 30, 1919. 

Cross, R., British 126,103, April 3, 1918; U. S. 1,266,138, 
Feb. 6, 1917. 

Court, J. W., Gan. 184,279, May 14, 1918. 

Cowper-Golcs, British 27,946, 1906. 

Day, U. S. 826,089, 1906. 

Day, D. T., MacDonald and Day, R. B., British 113,264, 
Nov. 16, 1917. 

Day, R. B. and D. T., U. S. 1,280,179, Oct. 1, 1918; 
British 119,440, Nov. 16, 1917. 

Day, R. B., British 120,230, Sept. 27, 1917. 

Day. D. T., U. S. 1,221,698, April 3, 1917. 

Dampierre, M. A. H., French 20,331, Aug. 1, 1917; Brit¬ 
ish 109,796, Aug. 15, 1917; French 478,831, Jan. 12, 1916. 
Danckwardt, P., U. S. 1,141,629, June 1,1916. 

Davidson, J. G., and Ford, R. W., U. S. 1,229,042, June 
6 , 1917. 

Denkin, British 708,496. Aug. 16, 1916. 

Dewar, J., and Redwood, B., U. S. 419,931, Jan. 21, 1890; 
U. S. 426,173, April 22, 1890; British 10,277, June 24, 1889. 
Dubbs, IT. S. 1,319,053, Oct. 21, 1919. 

Dubbs, J. A., U. S. 1,100,717, June 23, 1914; U. S. 
1,135,506, April 13, 1916. 

Dubbs, C. P., British 112,010, Oct. 31, 1917; U. S. 
1,231,509, June 26, 1917. 

Dundas, R. G., U. S. 1,267,199, Feb. 19, 1918. 

Edwards, J. B., U. S. 1,277,881, Sept 3, 1918. 

Ellis, G., U. S. 1,296,826, Feb. 26, 1919; U. S. 1,216,971, 
Feb. 20, 1917; U. S. 1,249,278, Dec. 4, 1917; U. S. 1,318,060, 
Oct 7, 1919; British 26,631, Nov. 8, 1912. 

Ellis, C., and Foster, N. L., British 121,366, Dec. 16, 1917. 


Fenchelle, H. E., and Perkin, F. M., British 6,647, March 
14, 1914. 

Fleming, R., U. S. 1,324,766, Dec. 9, 1919; British 186r 
854, Nov. 26, 1919; U. S. 1,325,668, Dec. 23, 1919. 

Forward, C., French 481,494, Dec. 8, 1916; U. S. 1,189,- 
080, June 27, 1916. 

Forward, G. F., and Taplay, J. G., British 133,069, Dec. 
12 , 1016; British 128,266. July 3, 1917. 

Forward, G. F., British 103,572, April 7, 1916. 

Franke, British 13,261 and 15,459, 1913; British 18,226, 
Aug. 1, 1914. 


Gasoline Corporation, British 115,014, Aug. 3, 1917. 

Covers, F. X.. U. S. 1,297,833, March 18, 1919. 

Graofe, E., and Walthcr, R. V., British 26,610, Nov. 7, 
1913. 

Gray, G. W., British 17,838. Aug. 6, 1913; British 
17,830, Aug. 5, 1913; U. S. 1,193,641, Aug. 8, 1916; Holland 
2,003, Juno 16, 1917; U. S. 1,193,640, Aug. 8, 1916. 

Gray, J. L., Can. 153,966, Feb. 24, 1914; U. S. 1,331,909, 
Feb. 24, 1920. 

Greenstreet, U. S. 1,299,172, April 1, 1919; U. S. 1,166,- 
982, Jan. 4, 1916; British 16,452, July 13, 1912; French 
462,484, 1913; U. S. 1,110,923, Sept 15, 1914; U. S. 1,110,- 


925, Sept 16, 1914; U. S. 1,110.924, Sept 15, 1914; British 
17,057, July 22, 1912. 

Hall, British 17,121, 1913; British 16,857, July 16, 1914; 
British 24,491, 1913; British 103,720, March 4, 1916; U. S. 
1,175,909, March 14, 1916; U. S. 1,194,289, Aug. 8, 1916; 
French 467,381, 1914; British 7,282, 1914; British 12,962, 
1914; British 6,069, April 22, 1916; U. S. 1,176,910, March 
14, 1916; British 8,836, June 15, 1915; U. S. 1,285,136, Nov. 
19, 1918; U. S. 1,239,099, Sept 4, 1917; U. S. 1,261,930, 
April 9, 1918; U. S. 1,242,796, Oct 9, 1917; British 4,698, 
March 24, 1915; British 2,948, Feb. 4, 1914; British 1,694, 
Feb. 1, 1916. 

Hall, W. A., H. S. 2,661, Oct 16, 1918; U. S. 1,247,671, 
Nov. 27, 1917; U. S. 1,239,100, Sept 4, 1917; U. S. 1,242,795, 
Oct 9, 1917; V. S. 1,242,796, Oct 9, 1917. 

Hall Motor Fuel Co., l^td., French 481,066, Oct. 27, 1916; 
French 483,231, June 13, 1917. 

Higgins, W., and Preston, G. H., British 23,876, Dec. 
10, 1914. 

Hill, R. L., U. S. 1,269,439, June 11, 1918. 

Hirshberg, L., and P. D. L., British 4,673, Feb. 21, 1914. 
Hirt, L. E., U. S. 1,250,879, Doc. 18, 1918. 

Holmes, J. E., U. S. 1,241,979, Oct 2, 1917. 

Hopkins, A. S., Gan. 174,332, Jan. 2, 1917; U. S. 1,199,- 
463, Sept 26, 1916; U. S. 1,199,464, Sept. 26, 1916; Gan. 
174,333, Jan. 2, 1917. 

Hubbard, U. S. 1,326,056, Dec. 23, 1919. 

Humphreys, R. E., U. S. 1,122,003, Dec. 22, 1914; U. S. 

I, 122,002, Dec. 22, 1914; U. S. 1,119,700, Dec. 1, 1914. 
Hsmdman, II. M., French 462,484, Sept 11, 1913. 
Hydrocarbon Oil Go., Holland 1,979, May 16, 1917. 

Iroline Go., British 3,327, March 2, 1915. 

Isom, £. W., U. S. 1,285,200, Nov. 19, 1918. 

Jenkins, U. S., U. S. 1,226,626, May 16, 1917; French 
485,774, Feb. 6, 1918; U. S. 1,321,749, Nov. 11, 1919; British 
116,119, May 17, 1917. 

Jones, A. R., U. S. 1,328,622, Jan. 20, 1920. 

Jones, H. W., U. S. 1,336,357, April 6, 1920. 

Kittle, H. A., British 8,336, April 6, 1909. 

Koetschau, U. S. 1,325,299, Dec. 16, 1919. 

Kormann, F. A., U. S. 1,332,849, March 2, 1920. 

Laing, John, British 4,120, March 17,1890; British 11,767, 
July 28, 1890. 

Lambert, G. G., U. S. 1,246,930, Nov. 6, 1917. 

Lamplough, IJ. S. 1,229,098, June 5, 1917. 

Lamplough, F., British 19,702, Aug. 28, 1912; British 
28,101, 1912; British 16,830, Nov. 30, 1916; French 467,877, 
1913. 

Landes, W., British 107,502, Oct. 11, 1916; U. S. 1,199,- 
909, Oct. 3, 1916. 

Leffer, L. G., British 2,328, Jan. 29, 1912; British 19,061, 
Aug. 20, 1912; British 4,140, Feb. 18, 1913; French 439,476, 
Jan. 29, 1912; French 464,680, 1913. 

Lewis, G. P., French 481,771, Jan. 16,1917; British 7,535, 
May 19, 1916. 

Low, F. S., U. S. 1,192,653, July 26, 1916. 

Lucas, U. S. 1,183,091, May 16, 1916. 

Lucas, O. D., U. S. 1,168,404, Jan. 18, 1916. 

Luck, C. E. G., British 12,059, May 23, 1913. 

Mann, F. W., and Ghappell, M. L., U. S. 1,249,444, Dec. 

II, 1917; U. S. 1,267,906, Feb. 26, 1918. 

Maxim, D. S., British 128,227, June 16, 1916. 

McAfee, A. M., U. S. 1,099,096, June 2, 1914; U. S. 

1,144,304, June 22, 1916; British 22,244 and 22,243, Nov. 9, 
1914; British 22,922, Nov. 23, 1914; British 22,923, Nov. 23, 
1914; U. S. 1,326,072, Dec. 13, 1919; U. S. 1,277,329, Aug. 
27, 1918; U. S. 1,326,073, Dec. 23, 1919; U. S. 1,236,623, 
July 31, 1917. 

McGomb, W. M., U. S. 1,337,144, April 13, 1920. 

Miller, J. R., U. S. 1,312,266, Aug. 6, 1919. 

Moeller and Wolterek, British 16,611, July 19, 1913. 
Montague, H. E., U. S. 1,227,561, May 22, 1917. 

Nelson, J., British 116,304, March 13, 1917. 

New Oil Refining Pro., Ltd., British 20,074, Sept. 3, 
1912; also 20,075. 

New Proce.ss Oil Go., French 478,316, Dec. 3, 1916. 

Noad and Townsend, British 13,675, 1908. 

Oltmans, J., British 108,464, Jan. 2, 1917. 

Palmer, II. S. 1,187,380, 1916. 

Palmer, G., U. S. 1,313,009, Aug. 12, 1919. 

Parker, W. M.. U. S. 1,226,990, May 22, 1917; Gan. 176,- 
344, April 10, 1917. 

Parker, J. H., U. S. 958,820, May 24, 1910. 

Parker Process Go., French 483,453, July 11, 1917. 
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Payne, T., British 119,066, Sept. 6, 1917. 

‘Phillips and Bulteel, British 23,977, 1909. 

Planes, Ltd., and Thompsbn, W. P., British 5,245, March 
1. 1913. 

Porges, P., etc., British 11,420, May 8, 1914. 


Ragosin, V. T., British 1,411, Jan. 18, 1898. 

Ramaire, A. S., Can. 179,252, Sept. 11, 1917. 

Renard, G., British 3,413, Feb. 10, 1913; French 462,286, 
Sept 8, 1913. 

Rittman, W. F., British 9,162, June 22, 1915; British 
9,163, June 22, 1915. 

Rittman, W. F., and Whitaker, M. C., Danish 23,464, Sept. 


2, 1918. 

Robertson, J. G., and Nelson, J., etc., British 10,981, 
July 29, 1915. 

Robertson, J. II., U. S. 1,238,339, Auf?. 28, 1917. 

Rollason, British, 18,490, Aug. 10, 1914. 

Rosenbaum, R. R., U. S. 1,324,938, Dec. 16, 1919. 

Rostin and Forwood, British 107,034, May 15, 1916. 
Roth and Venturino, M. E., British 106,042, Sept. 
20, 1916- 

Roth and Venturino, M. E., British, 123,151, Feb. 12, 


Rubcxksche, Montanwerkc, German 37,728, Dec. 29, 1886. 
Ruff, F. C., U. S. 1,325,582, Dec. 23, 1919. 


Sabatier, French 400,141, 1908. 

Sabatier, and Mailhe, A., U. S. 1,152,765, Sept. 7, 1915; 
U. S. 1,124,333, Jan. 12, 1915; British 16,791, July 14, 1914; 
U. S. 1,152,765, Sept 7, 1915. 

Schmidt, W. A., and Walcott, E. R., U. S. 1,308,161, June 
24, 1919; IJ. S. 1,307,931, June 24, 1919. 

Schwartz, S., U. S. 1,247,883, Nov. 27, 1917. 

Seeger, R., U. S. 1,259,786, March 19, 1918. 

Seigle, A.. U. S. 567,751, Sept 15, 1896; U. S. 567,752, 
Sept 15, 1896. 

Shedlock, etc., British 1,878, Jan. 23, 1914; French 475,- 
303, 1914. 

Simplex Refining Co., French 480,147, June 22, 1916. 
Sinclair Refining Co., British 128,806, Sept. 12, 1918. 
Slocum, F. L., and Stutz, C. C., U. S. 1,304,211, May 
20, 1919; U. S. 1,304,212, May 20, 1919. 

Smith, A. D., U. S. 1,324,075, De<;. 9, 1919; U. S. 1,239,- 
423, Sept 4, 1917. 

Snelling, JV. A., French 480,899, Oct 4, 1916; British 
18,419, Aug. 7, 1914. 

Soc. Synthetic Hydro-Carbon Co., French 479,210, March 
1, 1916. 

Standard Oil Co., British 29,862, 1912; Austrian 71,429, 
March 27, 1916; French 469,689, 1914; Norwegian 26,825, 
April 3, 1916; U. S. 1,055,707, 1913; British 1,226, Jan. 26, 
1915; Can. 155,567, 1914; British 6,593, 1914; U. S. 
1,049,667, 1913; II. S. 1,119,700, 1914; U. S. 1,122,002, 1914; 
U. S. 1,122,003, 1914; French 476,882, 1914; British 21,273, 
Oct 20, 1914; British 7,541, 1915; British 1,226, 1915; 
U. S. 1,132,163, 1916; French 477,829, Feb. 27, 1915; French 
477,404, 1916; Norwegian 26,668, Feb. 14, 1916; Danish 
21,088, March 3, 1916. 

Stapp, A. A., U. S. 1,324,212, Dec. 9, 1919; U. S. 1,324,213, 
Dec. 9, 1919. 

Synthetic Hydrocarbon Co., British 108,333, June 29, 
1916; Brit’sh 17,822, Dec. 20, 1915; Swiss 75,773, Sept. 
17, 1917; Danish 23,052, April 29, 1918. 


Tcstelin and Renard, British 16,881, 1908; U. S. 1,138,- 
260, May 4, 1915. 

Thompson, W. P., U. S. 1,160,670, Nov. 16, 1916. 

Todo, P., Japanese 32,460, March 29, 1918. 

Trumble, M. J., U. S. 1,281,884, Oct 15, 1918. 

Turner, C. W., U. S. 1,046,683, Dec. 10, 1912; British 
26,832, Nov. 11, 1912; French 451,162, 1912. 

Valpy and Lucas, British 12,653, Jan. 22, 1914; British 
20,470, Sept 10, 1913. 

Von Grocling, A. F., etc., British 16,713, July 13, 1914; 
British 10,213, April 30, 1913; U. S. 1,295,088, Feb. 18, 1919. 

Wade, H. C., U. S. 1.336,450, April 13, 1920. 

Washburn, C. H., U. S. 1,138,266, May 4, 1915. 

Wassmer, British 26,936, 1909. 

Wellman, F. E., U. S. 1,335,767, April 6, 1920; U. S. 
1,335,768, Aprl 6, 1920; U. S. 1,335,769, April 6, 1920; IJ. 

5. 1,275,337, Aug. 13, 1918; U. S. 1,335,771, April 6, 1920; 
U. S. 1,336,772, April 6, 1920; U. S. 1,336.773, April 6, 1920; 
U. S. 1,335,774, April 6, 1920; U. S. 1,245,291, Nov. 6, 1917. 

Wellman, F. E., and Sibley, F. H., U. S. 1,335,770, April 

6, 1920. 

Wells, A. A., U. S. 1,187,874, June 20, 1916; U. S. 1,248,- 
226, Nov. 27, 1917; U. S. 1,232,464, July 3, 1917. 

Wheatcroft, I. H., British 111,317, Nov. 6. 1916 


Whitaker, M. C., and Ritttnnn, W. F., IJ. S. 1,327,001. 
Jan. 6, 1920. 

White, C., British 5,434, March 3. 1914; French 477,771, 
Feb. 23, 1915. 

Winget, J. N., U. S. 1,229,189, June 5, 1917. 

1916. 

White, L., and Kellar, C. F., British 105,256, April 1. 

Young, J., British 3,345, Dec. 27, 1865. 

Zerning, H., U. S. 1,183,266, May 16, 1916. 

/erning, II., British 731, Jan. 9, 1913. 

Wave Power Transmission 

From Our London Correspondent 

Lomlov, Oct. IS, 19JO. 

The formulation of a new and practical method for 
the tranami.Haion of energy is a rare occurrence, and 
the announcement just made by W. II. Dorman & Co., 
Titd., of Stafford, seems to be of far-reaching impor¬ 
tance to the mining, shipbuilding and allied industries. 
The principles of the transmission of power by wave 
impulses through liquids were necessarily kept secret 
during the war owing to their use for the automatic 
firing of guns on airplanes and like purposes. Since 
the armistice, wave power tools have reached a high 
state of development and the opinion is generally held 
that in the mining industry particularly sweeping econ¬ 
omies are to be expected by the adoption of this .system 
in place of compressed air. 

Briefly the apparatus consists of a wave generator 
comprising one or two metal cylinders each fitted with 
a piston driven by any suitable high-speed prime mover 
and a corresponding wave motor at the far end of the 
transmission pipe line. The pistons at the wave motor 
end are suitably connected to the tool or other mech¬ 
anism to he operated, such as a rock drill, riveting 
hammer or rotary mechanism, the energy being trans¬ 
mitted through the pipe line in the form of a succession 
of power waves rendered possible by the slight com¬ 
pressibility of the water or other liquid medium and to 
a smaller extent by the slight expansion of the pipe 
line under pressure. The mean pressure in tfie pipe 
line for rock drill work is about 750 lb. per sq.in., but 
the special hall-jointed pipe lines are tested to 16,000 
lb. per sq.in. It is claimed that an over-all mechanical 
efiliciency of 50 per cent is attained as against 10 per 
cent with compressed air, while maintenance costs are 
one-third and capital costs one-half those obtaining in 
compressed air work. The usual 'frequency'' is 2,400 
waves or blows per minute and the use of springs and 
the presence of air at the drill point are eliminated. 
Lubrication in unnecessary and existing standard appli¬ 
ances can he converted to the new system. The 
extension of this method of energy transmission is 
foreshadowed in regard to piledrivingi coal cutting, oil 
conveyors and other industrial applications. • 

Production of Potadh in Alsace—Correction 

In our issue of Sept. 1, 1920, p. 382, we published an 
excerpt from the June 30, 1920, number of the Frank¬ 
furter Zeitung stating that during 1919 Alsace pro¬ 
duced 40,000 metric tons of potash. 

H. J. Baker & Bros, of New York inform us that 
their principals, the Soci4te Commerciale des Potasses 
d’Al.saCe, have brought to their attention the fact that 
this figure is not correct and that the actual figure for 
potash produced by Alsace mines for the year 1919 was 
92,000 metric tons. 

We are glad to make the correction accordingly. 
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Operations in a New Orleans Foundry * 

By Frank A. Stanley 

HE photuRraphs herewith illustrate some of the 
operations of a New Orleans foundry engaged in the 
productioi> of sugar machinery. 

The greater part of the work of this firm is of a 
very heavy character and much of it is loam molding in 
which the cores and molds are swept up by striking 
boards or sweeps. The sweeps are made of rigid 
metal striking bars or spindles held vertically in heavy 
brackets with suitable bearings and carrying adjustable 
arms to which the boards are bolted for various sweep¬ 
ing operations. A view of such work is shown in 
Fig. 1. Most of these molds'are made up of brick 
!ind loam with a certain amount of clay in spots. The 
sand or loam inside the brick mold is usually '! to 1 
in. thick, and commonly loam is used as a binder for 
holding the bricks together. The building up of the 
mold by the sweeping process is followed by baking 
over night in big core ovens, the whole brick mold 
being picked up bodily by overhead cranes and trans¬ 
ferred to cars which are run into the ovens. 

In molding big rings, drums, cylinders and the like 
the brick and loam work is built up and swept to any 
desired height and diameter and both molds and cores 
are handled advantageously in this manner. 

An Intkrksting Molpint. Joh 

A job of sfiecial interest is represented by Figs. 2 
and ti. This is the molding of a cone-shaped casting 
which is part of a calandria vacuum pan. The casting 
is of brass and its diameter is ft. or more, depend¬ 
ing upon the si/.e of vacuum pan manufactured. In 
the conical face of this casting there are cored over 
four hundred IlUiii. holes, which are afterward ma- 

^Ki'printrd frniti Xtntrif'on Murhinist, vol. p. 4 11; Srpt. 1*. 



FIG. 1. THE SWEEP TN POSITION 



KKS. 1!. T'ART OF A MOLD FOR A VAPlJUM PAN 


chined to receive the ends of short copper tubes con¬ 
necting two of these cone ca.stings together in the 
a.vsemblcd vacuum pan in much the same manner as 
tubes are placed in a boiler. The cone casting in the 
12 - or size is about 6 ft. high. The thickness 

of the metal in the wall is about 1 in. 

The lower half of the mold. Fig. 2, is built up*first, 



FIC. 3. OVER 100 PORES TN l•TiA<’E 


loam and sand being used over a brick center and the 
cone swept to dimensions ready for baking in the oven. 
This cone is used as a core or center for the molding 
of the supper half of the mold, and for this purpose 
a hal/-inch thickness of sand is left all the way round 
on the lower cone to represent the thickness of metal 
to be run. The top half of the mold is placed in posi¬ 
tion and molded .to the lower cone. 

Afterward the half-inch of extra sand thickness is 
swept off the lower cone and the latter is scribed with 
a series of lines around its surface for the accurate 
placing of the 3 Uin. cores to form the openings through 
the walls. These small cores are dry sand, baked as 
usual, and are positioned as shown by Fig. 3, where 
they may be .seen in ten circles around the cone. 

When the top of the mold is placed in position the 
metal is poured through the neck and flows down over 
the sloping cone. About 3,700 lb. of metal is run in 
this job. The operations illustrated are from the plant 
of Dibert, Bancroft & Ross, New Orleans, La. 

Report on Helium Study Expected Soon 

The field work in connection with the helium study 
being made under the general supervision of the Bureau 
of Mines will be completed within a month. A report 
on the work will be available shortly thereafter. 
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A Disastrous Explosion of Aluminum Dust 


A Description of the Investigation by Federal and State Officials of the Causes Leading to the Aluminum 
Dust Explosion, the Manner in Which the Explosion Occurred and 
the Results of This Investigation 

^ By DAVID J, PRICE* 


I N RECENT years a large number of disastrous 
explosions have occurred in industrial plants in both 
the United States and Canada. Careful investiga¬ 
tion of these explosions has shown that in many cases 
the ignition of flammable dusts created during the 
operating processes has resulted in large losses of life 
and extensive property damage. Some of these explo¬ 
sions have taken place in industries w'here “dust explo¬ 
sions” had not .previously been known to occur and the 
necessity for control methods were not fully recognized. 
Among the more recent explosions of this nature was 
an explosion in an aluminum goods manufacturing 
company's plant in a Northwestern state, which 
attnictod the attention of the engineers engaged in 
prevention work. The explosion caused the death of 
six girls and injuries to as many more. 

A thorough investigation by Federal and state oili- 
cials indicated that the explosion was due to the ignition 
of “aluminum dust” by sparks produced by the friction 
of a piece of wire on the interior parts of an exhaust 
fan. This article reviews in a brief manner the circum¬ 
stances under which the explosion occurred and the 
results of this investigation. 

Processes Engaged In 

At the time of the explosion the company was 
engaged in the manufacture of a complete line of 
aluminum ware, such as teakettles, teapots, cooking 
utensils and similar articles manufactured from this 
material. The aluminum was delivered to the factory 
in sheet form, varying in size, gage and length, and 
ranging in width from 7 to 24 in. After the metal 
sheets entered the factory they were given a light coat- 


in ciiHi-K''. (IrHiri DiimI Explosion InvfMtlKr.'ition.s, 
Uiirciiu nr (Th'MiImIi.v, W.'iMliinKton. ]>. C. 



1*10. 1. EXTERIOR VIEW OP TI^ANT, SHOWING ARRANGE¬ 
MENT OP HUILUINGS. EXPI^OSION 0(?CiniHEU 
ON TOP FIX)OR OF WING ‘'C." 


ing of grease to assist in the handling and to prevent 
tearing and cracking during the processes of cutting, 
punching, stamping and spinning. The grease and dirt 
were later removed by passing the articles, after shap¬ 
ing, through naphtha, lye or acid baths. They were 
then dried and ready for the finish application. 

Four different finishes were applied, depending on 
the article. For convenience these finishes may be 
designated as (1) high polish, (2) satin, Cl) acid and 
(4) emery. The explosion (K*curre«l in the satin-finishing 
department located on the third floor of Wing 
( Fig. I). 

Satin-Finish INC. Department 

The satin-finishing departniont was located in a room 
on the third floor approximately 200 ft. long and 40 
ft. wide, occupying a little over one-third of the south 
end. Aliout twenty-live girls were eni])loyed in this 
department. In addition about thirty other persons 



PIG. 2 . VIEW SHOWING. OPST-GOLLEf'TING PIPE. 
P.VDEKNEATH WORI^ IlENiMI, IN WIIIGII 
EX PLf>SI(>N OGGP K REl > 

• 

worked in the room in connection with other depart¬ 
ments. The girls affected by the explosion worked in 
the satin-fini.shing section. 

Nine lathes were used in this satin-finish process. 
These machines were placed on a long wooden bench, 
and two girls were employed to a machine. The lathes 
were made up of a spindle approximately 30 in. long 
with a circular steel brush at each end. This brush 
was made of fine steel wires, radiating from the center. 
The satin or “scratch” finish was applied by placing 
the aluminum ware against the revolving steel brush. 
During this process fine particles of the aluminum 
are removed. This creates what might be terme4 
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“aluminum dust,” and fo» sanitary reasons an exhaust 
system was installed to aid in its removal and improve 
working conditions for the employees in this room. 

1)UST-(JOLLIOCTING SYSTEM 

The steel brushes used in applyiri}? the satin fini.sh 
were surrounded by hoods connected by a 3-in. pipe to 
a main trunk line, which averaged 12 in. in diameter. 
It was connected to a 35-in. exhaust fan with a 16-in. 
opening;, which drew the dust from the machine and 
dischari^ed it to the atmosphere outside. The trunk 
line extended underneath the bench (F'i^. 2) and 
varied in diameter from 6! to 16 in. This was 
about 56 ft. in length and was fitted with four 
6 -in. hand holes for cleanilij? purposes. The fan 
was constructed of steel and had a steel casinK. It 


deg. below zero; maximum, 16 deg. above zero; relative 
humidity, 29.7 per cent. 

The finishers, all of whom were Rirls, were seated 
at their benches, when like a bolt .of lightning a blind¬ 
ing flash of fire enveloped them and in an instant 
their clothing was a mass of flames. Six of the girls 
died from their injuries, while as many more were 
seriously burned. 

The room in which the explosion occurred was well 
lighted, having sixteen large windows on the west side 
and twelve on* the east side. Kach opening was 6x8 
ft., thirty panes of glass to the opening. 

About one-sixth of these panes were shattered, and 
a few of the steel window frames w'ere slightly bulged 
Both aide walls, which were 16 in. thick, were bulged. 
The west wall was sprung about 3 in. at the ceiling. 


- 'A 



Section C-C 


FIC. 3. IT.AN, ELEVATION AND SECTION OF OLD SATIN-FINISH DEPARTMENT, SHOWING 

THE nUST-COI.T-ECTlNG SYSTEM 


ran at 700 r.p.m., and discharged through a 12 x 12-in. 
opening. 

The first three machine hoods were connected sep¬ 
arately to the trunk line, while the remaining six 
giachines were connected in pairs, one trunk leading 
from the main line and then separating one line to 
each hood (Fig. 3). The girls fatally injured were 
working at wheels 12, 13, 14, 15 and 16. The other 
injured employees were located at machines 1, 2, 10, 
17, 18 and 19. 

Account of Explosion 

The explosion occurred about 11 o’clock in the morn¬ 
ing, Feb. 26, 1920, while the plant was in full operation 
with about 800 employees on duty. , The explosion was 
accompanied by a loud report, which was heard for 
considerable distance from the plant. The weather was 
clear and cold with minimum temperature for day of 1 


and the east wall was forced out about 2 in. at the 
same point. This crack appeared for a distance of 
about 50 ft. on each wall. 

The damage to the building can be considered very 
slight, and no surrounding property was affected. The 
fire following the explosion was readily checked by the 
efficient sprinkler equipment within the building, com¬ 
bined with the excellent work on the part of the employ¬ 
ees and officials, who fought the flames' until the arrival 
of the city fire department. The general condition 
regarding upkeep and cleanliness of the plant was ver>' 
good, a factor which must be recognized when the small 
area affected by the explosion is considered. 

Cause of the Exf^ion 

The cause of the explosion was attributed to a piece 
of No. 7 B. & S. iron wire about 8 ft. long winding 
itself around the blades of the exhaust fan. The metal- 
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lie sparks as a result of friction of the wire on the 
Ulterior parts of the fan ignited the finely divided 
aluminum dust. The fan was opened by C. W. Kenis- 
lull, sanitary engineer of the State Industrial Commis¬ 
sion, and the wire was found in position in the fan as 
^hown in Fig. 4. A full view of the wire showing 
its length can be seen in Fig. 6. 

How the wire was introduced into the fan was not 
tiehnitely determined, but the general opinion prevailed 
that the wire entered the fan from the* outside. The 
exhaust pipe from the fan extended out through 
a window and up to about 5 ft. above the roof level, 
and discharged onto the roof. 

At the time of the explosion the company was engaged 
in erecting a new building adjacent, and various kinds 
of guy wires had been strung to the tops of near-by 
buildings. Whether through carelessness a piece of 
wire was laid on the mouth of the exhaust pipe or 
through malicious intent was placed within the pipe 
was undetermined at the time of the investigation. 

The arrangement of the pipe leading from the fan 
to the roof was such that the wire coming in from 


It appears that the trunk line under the bench was 
cleaned out at certain periods, approximately every two 
months. It was the intention to clean out this pipe a 
few days later. In removing the dust and dirt from 
the pipe a cable, along with a wooden scraper, was used. 
The wire found in the fan did not correspond to the 
description of the cable used in the cleaning process. 



Km. fi. Kl’J.L LENGTH OF WIHH POUND IN TIIR RXIIAUST 
PAN Al'^TlfiR TllM EXPLOSION 



I’m I. VIEW S110WIN<j POSITION IN WIIICTII A PlEi'K 
OF NO. 7 H. & S. IRON WIRE WAS FOUND 
IN THE EXHAUST FAN 


the outside would be required to pass through two 
15-deg. turns. It is, therefore, possible that the wire 
may have been lodged in the pipe for some length 
of time, gradually working down by the vibration of 
the pipe until eventually it was struck by the paddles 
of the fan. 

It was stated that two girls within 10 ft. of the 
fan, employed at a wrapping bench immediately north 
of the exhaust fan, heard a noise within the fan a 
short time prior to the explosion. This noise was 
heard distinctly on two occasions previous to the blast. 
It appeared to be simply a rattle, and one girl on 
hearing it arose from her chair and walked away from 
the fan. The explosion occurred before she could reach 
her sister, a distance of probably 8 ft. The second 
girl, who was sitting closer to the machine, heard the 
rattle three times and stated that the explosion 
occurred immediately following the third noise and that 
ahe saw smoke first before the blinding flash occurred. 

Two pieces of wire were removed, one from the fan 
and the other from the exhaust pipe. This indicated 
that probably the original piece of wire was broken; 
one piece winding itself about the blades, and the other 
sticking in the pipe. 


It was estimated that an average of about SO lb. of dust 
and dirt was taken from the trunk line every two 
months. 

Previous Kxplosion 

A slight explosion was observed in this exhaust sys¬ 
tem a few months previous to the disaster referred to 
in this article. A workman was engaged in cleaning 
out the exhaust system of the satin-flnishing depart¬ 
ment prior to the time that the finishers came on for 
the day’s shift. The fan was running, and during the 
cleaning process the wire being used came in contact 
with the fan blades. This produced a series of sparks, 
and an explosion followed which broke open the trunk 
line at the point it entered the fan. This deflnitely 
established the possibility of an ignition of the 
aluminum dust by sparks produced in this manneV. 

Flammability of Aluminum Dust 

Samples of the aluminum dust were collected from 
the pipes of the suction system. In sifting the dust 
through cheesecloth of ordinary mesh onto the flame 
of a match, the dust readily ignited with brilliancy 



FIG. 6. VIEW SHOWING BRUSHES USED IN TUB SATIN- 
FTNISIIING PROCESS AND CONNECTION.S LEADING 
INTO THE MAIN TRUNK LINE. NOTE THE 
COVER HOOD ON THE BENCUl 
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and rapid propaj^ation of dame. The Bureau of Mines, 
U. S. Departmchi of the Interior, reports that 
“aluminum dust burns quietly when in a pile, but if 
this pile be disturbed in such a manner as to raise a 
cloud of dust into the air the burning takes place 
with explosive violence. If a dust cloud already formed 
that has a density within the explosive limits be 
ignited a violent explosion results.” In experiments 
conducted in that bureau it was found that in some 
eases aluminum dust could be ignited at temperatures 
even lower than those necessary for the ignition of 
20 ()-mesh standard Pittsburgh coal dust. At 800 deg. 
C. the aluminum dust cloud ignited with a brilliant 
flash, while higher temperatures were necessary to 
ignite coal dust.' 

Relation ok Dust-Collecting Systems to 
Explosion Frequency 

A numlier of di.sastrous dust explosions originating 
in the dust-collecting systems have occurred in manu¬ 
facturing plants in rei*ent years. In an explosion of 


Proposed New System 

The proposed new system, plana of which are shown 
in Fig. 7, is based on the fact that the aluminum 
and iron dusts, when in a finely divided state and mixed 
with air in proper proportions, form an explosive mix¬ 
ture, which can be ignited by an external source of heat 
or dame. The system was designed under the direction 
of C. W. Keniston, engineer in charge of industrial 
hygiene of the Industrial Commission of Wisconsin, 
and the following description is taken from his report 
to the commission: 

1 . The new system proposes to furnish a positive 
inlet for all air exhausted from the building, this to 
be provided for by an efl'icient ventilation system, 

2 . No exhaust ducts to be used. (Induced or 
secondary currents of air required.) 

3. No exhauster used or no machine (through which 
air currents containing explosive mixtures are car¬ 
ried) in which moving parts are made of materials 
which could generate sparks. 





■ .: l1 






Section A-A 




Section B-B 


. j DETAIL OF HOODS 

:|(aii Machines hove IndividualControOl 



I IWIII Wl 


rCtuHnq 

titrol) 


f -High Prw j surg Mgip 
Front Elevation 



Side Elevation 
Elevation of Hoods 

(In Center of Floor) 


MC. 


rr.AN, 


ELEVATION A.\H SEt'TIDX.'^ OE NEW SATTN-EINTSHING DEPARTMENT. SHOWING THE PRIMARY 

AND SECONDARY AIR DUCTS 


chocolate dust in an Eastern plant, the explosion orig¬ 
inated within the exhau.st fan, presumably from sparks 
struck by foreign materials. The entire plant was 
destroyed, three lives were lost and the total property 
loss was estimated at $1,000,000. An explosion of 
flour dust occurred in a Western mill a few months 
ago in the trunking leading from the grinding rolls 
to the exhaust fan. Under the method of installation 
in these systems, as a rule, the dust and air are so 
well diffused in the pipes leading to the fan as to 
permit an explosive mixture to be present. When an 
ignition source of sufficient temperature is introduced, 
the dust cloud is readily ignited and the explosion 
propagates. The relation of dust-collecting systems of 
this nature to dust explosions and Are frequency has 
made evident the necessity for research engineering 
investigations to develop effective methods of preven¬ 
tion. 

‘TcTlinlful PninT l.'iL', "Thn lnn:iniiii;ibllity of Aluniiniim Dust," 
by AIjui Loi>?hton, ltiin>:iu of Mini's. 


4. By the elimination of exhauster and exhaust ducts 
this system eliminates the contributing conditions to 
the explosion hazards and also the opportunity for 
the direct cause of the explosion to ever occur. 

Tests and research work demonstrating the feasibility 
and practicability of the proposed system were made. 
The ducts for primary and secondary air are shown 
in Fig. 7. It will be noted that these secondary air 
currents, which pick up and carry out the aluminum 
dusts, pass through no equipment which could be an 
explosion chamber. Further details can be obtained 
through the Industrial Commission. 

A certificate of inspection was issued to the company 
reading as follows: 

There are required in your places of employment 
ventilation systems so designed, constructed and oper¬ 
ated that the conditions of employment can be con¬ 
sidered safe for health by the Industrial Commission. 

Plans and specifications are to be submitted within a 
reasonable period of time. These plans must show the 
items on the following list which govern the design of 
your systems; 







Sovember 10, 1920 


OHEMICAL AND METALLURGICAL ENGINEERING 


919 


PLANS AND SPECIFICATIONS FOR VENTILAT¬ 
ING AND EXHAUST SYSTEMS 

List of factors which {govern the dcsiRn, and those 
details which frovern the proposed installations should 
appear on the plans: 

General surroundings. 

Plans and elevations—with section if necessary. 

Location of windows, roofs, partitions, exits. 

Locution of equipment and character of the work 
performed. 

Number of persons employed and their distribution. 

Available cubic feet of air space (total vpace less that 
taken up by equipment and mater‘ala). 

Location of proposed ventilation and exhaust ma¬ 
chinery. 

Location and sizes of air inlets and outlets. 

Location, size and shape of ducts and pipes. 

Locition, size and type of fans and motive power or 
ventilator. 

Materials used in construction of fans and ducts. 

Cubic feet of air moved per hour. 

Velocity of air per minute produced at the throat of 
the hoods of exhaust systems. 

Any proposed heatinf?, cooling or purification appa¬ 
ratus used in connection with the system. 

Any apparatus used to take care of the discharge of 
the system. 

After the above-mentioned research had been carried 
on to the satisfaction of the Industrial Commission, the 
followinR recommendations and requirements were 
added to the above-mentioned certificate of inspection: 

The followiniar recommendation applies to the new 
plant, fourth floor. We recommend that the system 
required as a protection to health in the .satiri-rinishini; 
department be desired, constructed and operated in 
the following-described way so that the conditions of 
employment can be considered safe for health in all 
ways, including explosion hazards: 

Static suction required in the hoods must he pro¬ 
duced us an induced current of air by the use of a pres¬ 
sure air jet. This can be constructed in accordance 
with the experimental data found to b(‘ practical in a 
series of experiments conducted especially for thi.s par¬ 
ticular problem. The air currents carrying the dust 
must be carried to the outside atmosphere through the 
shorte.st pipe possible and without passing through any 
fans or large conveying ducts similar to those used in 
other exhaust .systems. The air jets must be .so con¬ 
structed that the operator of each wheel may control 
the air jet used for its suction. 

Importance of Dust Exfu)sion Prevention 
TO Industries 

The extensive losses to life and property as a result 
of the large number of dust explosions occurring in 
manufacturing establishments fully emphasizes the 
need for a thorough engineering study of the problem. 
Large quantities of foodstuffs are destroyed in these 
explosions and fires in the industries where food products 
are manufactured. In a period of less than 12 months 
—May, 1919, to April, 1920—at least six disastrous 
explosions, causing a loss of eighty lives and property 
damage to the extent of $7,000,000 have occurred. In 
addition a large number of explosions have taken place 
in factories, without any life loss or extensive damage. 

In a “starch dust” explosion in a factory in the 
Middle West during the past year forty-three lives 
were lost and $3,000,000 propeKy damage was done. 
In two explosions of grain dust, in modern elevators 
constructed of fire-resistive materials, one in the United 
States and the other in Canada, twenty-four lives were 
lost and as many others injured, with both plants badly 
damaged. In fighting a fire in a spice plant a few 
months ago, eighteen firemen were caught when a wall 
was “blown out” during the progress of the fire. Four 
of the firemen lost their lives and a thorough investiga¬ 
tion suggested the possibility of the falling timbers 


forcing a cloud of “spice dust” onto the flames of the 
fire, causing an explosion.” Explosions are occurring 
in sugar refineries, starch factories, flour mills, grain 
elevators, chocolate plants and other similar industrie.s 
where flammable dusts are created. 

Engineering Investigational Work 

The Bureau of Chemistry of the U. S. Department of 
Agriculture, in co-operation with the milling and grain 
companies throughout the country, is conducting in¬ 
vestigational research w'ork to develop methods for 
the control and prevention of du.st explosions in indus¬ 
tries where grain or its products are handled. In order 
to assist the bureau in this work and to obtain all 
information available pertaining to the behavior of 
these explosion.s, the disaster in the aluminum plant 
was carefully studied by the engineers. This prwedure 
has also been followed in the investigation of dust 
explosions in other types of industrial plants. 

The results of the investigation after the explosions in 
not only the grain-handling plants but in the other 
manufacturing establishments as well have developed 
many es.sential lines of engineering work. The explo¬ 
sions are not only occurring in many esuses in industries 
where they had not been experienced previously but the 
investigations arc developing new causes relating closely 
to construction of plant, mechanical operating cciuip- 
ment, du.st-collecling and control methods and similar 
factors. The explosions have taken place in some of 
the large.st manufacturing plants in the United States 
and Canada, whore the safety engineers were apply¬ 
ing all known preventive measures. Before du.st explo¬ 
sions of this nature can be effectively controlled, the.se 
new problems arising must be .solved, in order to redu<*e 
our losses to life, food and property. 

A Method for Determining the Opacity of Eye- 
Protective Glasses to Ultra-Violet Kays 

A quick method for determining the opacity of 
eye-protective glasses to ultra-violet rays has been 
worked out by the U. S. Bureau of Standards. The 
photographic method usually employed retpiires several 
hours for making such a test, while by the new method, 
which is radiometric, a test can be made in a few min¬ 
utes. The test is ba.sed upon the fact that all glasses 
are opaque to radiations of wave length.^ less than 0.3 
micron (1 micron 1/1,000 mrn.). Ft is, therefore, 
only neces.sary to examine eye-protective glas.ses for 
opacity to ultra-violet radiations of wave lengths 0.3 to 
0.4 micron. Radiations of the.se wave length.s are 
easily obtained without employing a spectroscope by 
simply filtering the light J*rom a quartz vapor lamp 
through a suitable glass screen placed over a vacuum 
thermopile. Measurements of one part in 10,000 ft re 
easily obtainable, whereas on the basis of the require¬ 
ments of the propo.sed Safety ("ode for Head and Eye 
Protection, an accuracy of one part in 1,000 is all that 
is necessary. 

Itice Straw as Kaw Material in the Paper Industry 

According to Eastern Engineering, a combine of 
Dutch paper manufacturers proposes to establish a 
factory in the Dutch East Indies for the manufacture of 
paper from rice .straw. It is stated that excellent writ¬ 
ing paper has already been made from this material. 

"“Will Spl<‘«‘ I Mist Snninniis Sim-t Mill. 1 IlliO, 

siriil Tf fi fiiifl Cnjft I' Tniflr Ju riuil, Aimust, Iflliu 
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Legal Notes 


By Wellington Giistin 

Oral Afcrcements Excluded When Written Contract 
Is Neither Uncertain Nor Ambiguous 

Judgment for the Detroit Copper & Brass Rolling 
Mills has been affirmed by the United States Circuit 
Court of Appeals, Eighth Circuit, in the action brought 
against it by the Century Electric Co., of St. Louis. 
The controversy arose out of a written contract of sale 
of 400,000 lb. of brass rods, a portion of which were 
returned by the Century company because it was 
claimed they were too hard to be cut and made into 
brass primers by automatic screw machines. 

The Detroit company defended on the ground that 
it was under no obligation to make the rods of such a 
degree of hardness that they could be so machined. The 
written agreement contained no covenant of that nature. 

The Century company ofl'ered to prove that in the 
negotiations for the contract, just before it was made, 
the Detroit company made an oral agreement to that 
effect. The court ruled out this evidence because it 
varied a written contract, by adding a new covenant to 
it. The Century company contended that there was an 
implied warranty to that effect, but the trial court held 
otherwise, and directed a verdict for the Detroit com¬ 
pany. An appeal was had on these disputed grounds. 

In the written contract the ingredients of the brass 
rods are stated in these words: “The basis for the mix¬ 
ture to consist of 60 parts copper and 40 parts spelter.’* 
Other provisions of this contract covered the amount of 
the rods, times, place and manner of delivery, prices and 
payments. The contract ends with the statement that 
the written agreement is the final understanding of the 
parties %nd no changes may be made unless reduced to 
writing and signed by both parties. 

This sale was solicited by the Century company, the 
purchaser, which had a contract with the Bethlehem 
Steel Co. to furnish Russian brass primers for 3-in. 
shells. The Century company asked for quotations on 
the brass rods described in the contract, and the Detroit 
company gave* prices, followed by a personal interview 
of four hours between the agents of the corporations 
and the execution of the contract upon the close of that 
conference. 

Written Contract Conclusive, Decides Court 

The Century company offered to sustain its claim 
that the Rolling Mills made an oral agreement and an 
implied contract to sell it brass rods soft enough to be 
readily cut and made into brass primers by the use of 
automatic screw machines. In its opinion the Court of 
Appeals pointed out that the written contract clearly 
describes the ingredients of the mixture. When the 
parties were negotiating for the contract, the buyer 
might have required, and if the seller had consented, 
might have obtained a provision in the written agree¬ 
ment that the seller would sell and deliver brass that 
could be readily cut and made into Russian primers by 
the use of automatic screw machines, but it did not do 
so, said the court. When the parties selected, out of the 
numerous suggestions discussed during their four-hour 
conference, the terms to which they agreed and which 


they embodied in their written contract, the legal pre¬ 
sumption arose that they had rejected and did not agree 
to or intend to agree to the suggestions discussed in the 
negotiations which were omitted from the writing. And 
where, as in this case, the written contract imports a 
complete legal obligation free from uncertainty and 
ambiguity, that presumption is conclusive, said the 
court. 

It further said the rule that all previous negotiations 
are merged in ^he written agreement, and that parol 
evidence to modify it is incompetent, rests upon the con¬ 
clusive presumption that the parties have written into 
it every material term and item of their agreement, and 
evidence of a contemporaneous parol contract is as 
incompetent to add another covenant or term to the 
writing as it is to change a covenant or to withdraw 
it therefrom. 

However, the buyer contended that the seller knew 
the custom of cutting and making the rods into Russian 
primers by the use of automatic screw machines, that 
the seller represented that he could produce the goods 
to make such primers, that it had sold brass rods for 
this purpose to another concern, which had bought brass 
rods from another brass company, which were defective, 
and had finally come to it to get the proper kind of 
brass, and therefore there arose an implied warranty 
that the brass it sold the Century company would be 
of such proper hardness. 

All Agreements Should Be in the Contract 

Answering this contention, the court said that if the 
buyer had employed the seller to make and deliver brass 
rods to be cut and made into Russian primers by auto¬ 
matic screw machines, and had intrusted to the judg¬ 
ment and skill of the seller the ingredients and composi¬ 
tion of the mixture from which the rods should be made 
and the percentage of lead which the rods should con¬ 
tain, such a warranty might have ari.sen. 

It might have specified and written into the contract 
the exact proportion of lead the bars should contain, so 
that they could be readily machined, for the proportion 
of lead in the rods conditioned their hardness. It might 
have written into that contract that the seller should use 
such a proportion of lead as would make them readily 
machiijablc. It did neither of these things, but ex¬ 
pressly provided in the writing that the mixture should 
contain 40 parts spelter and 60 parts copper, and then, 
three days after the making of the contract, telegraphed 
the seller that the. rods must contain only 1 per cent of 
lead, which latter terms were accepted by the maker. 

Therefore, the seller made and delivered a product 
which complied with all these requirements of the con¬ 
tract and the rule applies that, when a known, described 
and definite product is ordered of a manufacturer, 
although it be stated by the purchaser to be required for 
a particular use, yet if the known, described and 
definite thing be actually supplied, there is no implied 
warranty that it shall answer the particular purpose 
intended by the buyer (cf. 79 Fed., 43 and 611). 

Again, the terms of the written contract show that 
the express warranty of the contents of the mixture and 
of the proportion of the lead in it, which conditioned the 
degree of its hardness, raises the conclusive presump¬ 
tion that no other warranty of their degree of hardness 
was implied. The express warranty of one or more of 
the qualities of an article excludes an implied warranty 
of the same qualities or of other qualities of a similar 
nature. 
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Steel Rails From Sink-Head and Ordinary Rail Ingots—I 


General Plan of Investigation—^Ingot Practice—^Temperature Observation—General Comparison 
of Two Ingot Types—Comparison of Chemical Composition 
—^Items Relating to Manufacture 

e 

BY GEORGE K. BURGESS* 


T he results of the experimental rolling into rails 
of several types of ingot, including several de¬ 
signs of sink-head ingot and others, with the co¬ 
operation of the Maryland Steel Co., reported by Messrs. 
Haddeld and Burgess^ looked sufficiently promising to 
the rail committee of the Pennsylvania Railroad to 
warrant the purchase of 100 tons of ingots cast by 
Sir Robert Hadheld in England, in order to make a 
more effective study of the suitability of this type of 
sink-head ingot for the manufacture of rails. It was 
also considered desirable to carry out similar series 
of tests of ingots of ordinary rail steel rolled at the 
same time and under as nearly identical conditions as 
possible in the same mill”. President F. W. Wood of 
the Maryland Steel Co., Spar¬ 
rows Point, Md., offered the 
facilities of that plant for this 
investigation, as in the case 
of previous experiments re¬ 
ported by Hadfield and Bur¬ 
gess. The rolling of ingots 
for the present investigation 
was done in 1915 at the Spar¬ 
rows Point plant, then known 
as the Maryland Steel Co., 
now a part of the Bethlehem 
Steel Co. 

The planning of the details 
of the investigation, after 
correspondence with Sir Rob¬ 
ert Hadfield, was made by A. 

W. Gibbs, chief mechanical 
engineer of Pennsylvania 
Railroad Co.; F. W. Wood, 
president of Maryland Steel 
Co., and the present writer, 
and the tests were carried out 
by members of the technical 
staffs of their representative 
organizations, to whom acknowledgment is here made 
for their indispensable aid. 

It was expected by Sir Robert Hadfield that the sink- 
head ingots made under this system” would yield rails 
of remarkably high quality as regards ^'soundness, free¬ 
dom from all piping and all segregation.” From an 
inspection of the data concerning the manufacture of 
the ingots made by this process he also felt confident 

*Chlef division of metallurgy, Hureau of Standards. 

^Hndfleld and BurffoaM, “Sound StfK*l In^ota and Kalla." Trans., 
A.T.M.R, vol. Bl, pp. 862-880. 1915; Iron and Strrl Inst., vol. 91. 
PP. 40-124. 1915. 

®See also the valuable paper eomparlnff Arnerirnn-tnudo alnk- 
h<?ad and ordinary InKota for ralla by IQdward F. Kenney: "The 
VOinmerelal Prodiietlon of Sound and HomoKftneoua Steel," Am. 
Iron and Steel Inst., p. 144, 1915. 

*The method tn brief conalats In casting the Ingots on ears, 
usually with tlie small end down. Each Ingot mold la provided 


in stating: 'This shows in a remarkable manner the 
uniformity of the ingots, also that every one of them 
is perfectly sound, free from blowholes, with no pip¬ 
ing and segregation below 8 per cent discard.” 

The results of the present investigation of thirty- 
seven ingots of the Hadfield type (Fig. 1) show that 
he was not far astray in the confident prediction of 
uniformity, physical soundness, and freedom from 
chemical segregation. In fact, it is difficult to imagine 
thirty-seven ingots from as many different heats of 
bessemer steel more uniform in quality and properties 
and as free from those undesirable qualities and un- 
ceilainties that beset the ordinary ingot. 

The ingots with which they were compared, the prod¬ 


uct of three heats, five from each heat, or fifteen ingotif 
in all, are not less instructive, in that each group, or 
heat, represents a distinct practice in open-hearth manu¬ 
facture. In this investigation, therefore, from the 
point of view of steel-making, we are really comparing 
the products roiled from two types of ingot represent¬ 
ing four methods of manufacture. 

The rolling, inspection, tests and analyses were car- 

wlth SI Hand lop. .\ftr*r Ih** mold fa ni*»Ml to tlic dc.slrc-d liclght 
with Htc(*l, n layer of alag about 4 in. iliick Is placiMl upi>n It and 
thi* reniHliidi'r of the moM la tln*n filled with ehnreoiil. Then, 
through Miiit.Hhle piping, an air hlaat la dlreited In tiiimeron.H 
JeiH upon llH* charcoal (for 20 to 10 min.), which I.h burped 
thereby, the eombnatlon siippl.vltig additional hi-nt to the tup of 
the InKot, which hi'lp.s to keep the top fluid and to retard il.a Holldl- 
fleatlnn, while tlie lower partH are rapidly losing heat by Jta trans¬ 
fer to the mold. Sir Ilobcrt A. lliidfleld, "l*lant fi>r Hadfield 
Methofl of Producing Sound Steel Ingota," Trans.. A.I.M.M. 1913. 
p. C69. 



FIG. 1. ONE HUNDRED TONS OP HADFIELD INGOTS SUPPLIED TO THE 
PENNSYLVANIA RAII.WAT • 
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ried out with the greatest care, and by a series of actual 
weighings all the material from the several ingots was 
accounted for. 

Ingot Practice 

Since tl|e sink-head ingots were cast in Kiigiaiid and 
rolled in this country- they were necessarily subjected 
to the unusual processp at least in rail manufacture as 
ordinarily practiced, of reheating from the cold condi¬ 
tion. The plan was considered of allowing at least 
some of the comparison ingots to go ^'stone cold’’ and 
reheat them before rolling. However, in view of the 
fact that the ordinary type of ingot is not designed to 
meet this condition, which practically never obtains in 
practice and which therefore would be a possible mis¬ 
leading condition to impose on the comparison ingots 
and of no practical value, the Maryland ingots were all 
rolled directly after being cast. These ingots were 
stripped from 20 to 30 min. after casting and put while 
still hot into the soaking pits, where they remained from 
1 hr. 40 min. to 2 hr. 23 min. 

The sink-head ingots after preliminary heating were 
charged into relatively cool pits. The heat was grad¬ 
ually turned on after hr. and the ingots remained in 
the pits from 174 hr. to 214 hr. The thirty-five sink- 
head ingots which were rolled were divided into three 
series and rolled on successive days, Aug. 16, 17 and 18, 
1916. Three heats of comparison ingots were rolled, one 
on Aug. 16 and two on Aug. 18. There was no delay 
or other unusual condition in the mill during the rolling. 
The ingots of a group were rolled in succession, with¬ 
out intermission, and after the mill had been warmed 
up by rolling at least one complete heat of the regular 
product of the mill. 

Temperature Observations 

Temperature observations were taken of the soaking 
pits before, and at intervals after, immersion of ingots 


T«mh|». Ilf 

HcMtkiiift l*'iiiMliiiiK I'lii-r* 

Pitn ut rruki-ii uri Huhi- m 


'Rincof liiicut I'l’iiipfruturi' - Riiil) 



Chwginc 

After 

Whin 

niiMiiiiiiiK 

Ibt Rail 

2iifl Rail 

tnscit 

IngotB 

14^ liourb 

Drawn 

Mill 

Bar 

Bar 

No. 

Deic.C 


Doic. r. 

D<-«. C. 

Deg. C. 

!)«•«. ( 

1 

700 

1310 

1300 

1130 

1016 

1007 

2 

700 

1310 

1300 

1140 

1030 

1020 

IS 

700 

1310 

1300 

1137 

1026 

1017 

21 

700* 

1310 

1300 

1123 

1025 

1005 

24 

700 

1310 

1300 

1172 

1025 

1010 

28 

700 

1310 

1300 

1157 

1019 

1008 

7 

750 

1300 

1290 

1125 

1028 

998 

9 
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1300 

1290 

1149 

1024 

1016 

13 
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1300 

1290 

1116 

1034 

1008 

14 
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1300 

1290 

1143 

1043 

1010 

22 
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1032 

lOlH 
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1011 

fi 
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19 
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23 

650 
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26 
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1200 
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U 
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1295 

1146 

1036 

1016 

4 
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1260 
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1040 

1016 

10 
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1280 

1147 

1046 

1022 

II 
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1020 

33 
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3 
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1023 
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1316 
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TABLE II. TYPICAL BIX>OMlNO TEMPERATURES, IN DEOREER C 


Sinkhead Ingot Nob. — - — » —Comparieon Ingot Noa.-— 


7 

14 

28 

34 

2 

7 

13 

15 

1,136 

1,152 

1,181 

1,165 

1,184 

1,179 

1,179 

I.IU 

1.147 

1,147 

1,171 

1,165 

1,171 

1.179 

1,171 

1,157 

1,144 

1,136 

1.162 

1.157 

1,168 

1,176 

1,168 

1,136 

1,114 

1,147 


1,141 

1,184 

1.160 

MS 

1,149 

1.123 

1,141 

1,147 

1,131 

1,171 

1,163 

1,157 

1,147 

1.125 

1,141 


1,123 

1,165 

1,157 

1,147 

1,136 

1.112 

1.139 

1,147 

1.120 

1.163 

1,157 

1,147 

1,144 

1.103 

. . 


1,125 





Av. 1,125 

1,143 

• 1,157 

1,141 

7,*173 

7767 

mTi 

7749 

Grand average. 


1,145 

Grand average. 


1,168 

Maximum. 



1,213 

Maximum 



1,206 

Minimuiii. 



1.093 

Minimum 



1 136 


TABLE ITT. TEMPERATURES OF WORKING OF 
COMPARTW)N INfJOTR 




. _ 

-Raib- 

- Ingota- 


At Finiahing P6 m 


Blooming 

(Taken on Bate of Rail) 


Mill, 

IhI Rail Bar, 

2nd Rail Bar 

liigot^Nu. 

Deg. C. 

D«g.C. 

Dm-C. 

1 

1,149 

1,026 

1,006 

2 

i;i73 

1.016 

993 

3 

1,164 

1,040 

1,025 

4 

1.179 

1,053 

1,039 

5 

1.177 

1,064 

1,027 

6 


1,031 

1,005 

7 

1,167 

1,029 

1,018 

8 

1,176 

1,030 

1,001 

9 

1,159 

1,038 

1.009 

10 

1,180 

1,038 

.... 

11 

1,162 

1,039 

1,003 

12 

1,181 

1,046 

1,025 

13 

1,161 

1,032 

1,018 

14 

1,149 

1,025 

1,016 

15 

1,149 

1.021 

1,018 

\vcrage 

1,166 

To35 

1.001 

.Maxiiniiiii 

1.181 

1,064 

1,039 

Minimum 

1,149 

1,016 

993 


of both types; of all ingots in the blooming mill; and 
of rails from both series of ingots at the finishing pass. 
In order to heat them gradually, the Hadfield ingots 
lay on the surface of the soaking pits approximately 
12 hr. before charging. They were too hot to bear the 
hand comfortably when charged, at which time their 
estimated temperature was about 60 deg. C. (122 deg. 
F.). The pits which received these sink-head ingots 
were allowed to cool to the temperature of 600 deg. C. 
(I,ll2 deg. F.) to 750 deg. G. (1,382 deg. F.). (Table I.) 
The immersion of the ingots further cooled the pits by 
about 200 deg. C. (392 deg. F.) as measured imme¬ 
diately after charging. The gas was turned on the pits 
> hr. after charging. The Maryland ingots were charged 
into the soaking pits hot according to the usual prac¬ 
tice. 

The temperatures of Table 1 were taken with a plati¬ 
num-rhodium thermocouple connected to a pivot type of 
indicator. The couple was enclosed in nickel sheath 
except the tip, which was exposed. In some cases the 
temperatures were obtained by the use of an optical 
pyrometer of the Morse type. 

By means of the optical pyrometer, temperatures of 
the ingots were taken during rolling. Average values, 
obtained from seven or eight observations with optical 
pyrometer at alternate passes, after the first roughing 
pass, were taken of the ingots in the blooming mill- 
The temperature of the steel at the surface was low¬ 
ered about 17 deg. C. (63 deg. P.) to 40 deg. C. (104 
deg. P.) during the rolling into blooms. Typical illus¬ 
trations of rolling temperatures are given in Table 11 
for several ingots of both types. Table I contains fin¬ 
ishing temperatures of Hadfield rail bars, taken at the 
finishing pass, by sighting on the center of base of 
rail bar with an optical pyrometer. Each observation iF 
the average of two readings. 
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in Table ill are eimilar data for the comparison 
ingots and rails, except that the pit temperatures were 
not taken. It will be noted that good uniformity of 
rolling and finishing temperatures was obtained. 

A series of measurements was taken to compare the 
temperatures of this investigation taken at the finishing 
pass with those taken* at the hot saw by sighting on 
the head of the rail. The reading noted in Tables I and 
[II of finishing temperatures should be reduced by about 
11 deg. C. (52 deg. F.) to correspond to 4 )revious obser¬ 
vations at hot saw. 

The observed ingot and rail temperatures were taken 
on the outside oxidized surfaces, which are colder than 
the interior metal by 75 deg. C. (167 deg. F.) to 100 
deg. C. (212 deg. F.). This would account for the ap¬ 
parent discrepancy between the soaking-pit and ingot 
temperatures, and would make the average true finish¬ 
ing temperature somewhat higher than 1,100 deg. C. 
f2,012 deg. F.). 

General Comparison ok the Two Ingot Types 

Method of Numbering Ingots. The sink-head ingots 
were numbered HI, H2, etc. . . . H37, and the ingots 
made in the ordinary manner were numbered Ml, M2, 
etc. .. . M15. 

Weight of Ingots. The sink-head ingots were weighed 
cold and the others were weighed hot. The approximate 
weight of the sink-head ingots was 5,300 lb. each, and 
of the Maryland ingots 7,300 lb. 

Size and Shape of Ingots. The English-made ingots 
were cast with sink-head on large end, while the Ameri¬ 
can-made ingots were cast small end up. Hadfield’s 
ingots were 19i in. square on top, 17} in. square at the 
bottom and 50} in. high, exclusive of 13} in., the ap¬ 
proximate height of the sink head. American ingots 
were 18} in. square on top, 19.1 in. square on bottom and 

'liurcau of StandnnlM Tech. I'lipci* 38. “Obacrvatloim on Finish' 
tng TompcrnturcM .srid Properticfi of KhIIh.” 


63 in. high. Further details of the sink-head cavities 
may be had from Table IV. 

Loss in Heating. The sink-head ingots were weighed 
while cold before reheating and the comparison ingots 
were weighed while hot. The abnormal loss, in weight 
sustained by the former should be deducted from the 
nominal ingot weight in computing the net ingot. It 
so happens that the average tottom bloom crop for the 
ingot made in an ordinary manner is 0.5 per cent 
greater than for the sink-head ingot; so that if the loss 
on heating for the comparison ingots is taken as 0.5 per 
cent there will be an exact balance. The English cast in¬ 
gots remained in the soaking pits about ten times as long 
as the comparison ingots. If it is, nevertheless, pre¬ 
ferred to compare actual percentages of material avail¬ 
able for rails, that from the sink-head ingots should be 
increased by 2.5 per cent, since there was a loss of 3 
per cent, of which about 2.5 per cent can be charged 
to reheating. When this correction is made, it will 
later be shown that the average sink-head ingot gives 
about 84.8 per cent material available for rails in¬ 
stead of 81.9 per cent. (Ingot H24 should not be used 
in the computation, as it was accidentally given an ex¬ 
cessive bloom crop.) The expression ^'material avail¬ 
able for rails” as here used refers to physically sound 
steel only. Subsequent chemical analyses showed a 
much greater discard was necessary to eliminate segre¬ 
gation above 12 per cent, as will be shown later in Tables 
XII and XIII. 

Comparison by Heats. It will be noted that the three 
heats of comparison ingots have each very distinct 
characteristics, as expressed, for example, in material 
available for rails, which are the results of va^ing 
open-hearth and casting practice. In group Ml to M5, 
the percentage of material available for rails was 86.9 
per cent; in group M6 to M9 85 per cent, and in group 
Mil to M15, 65.8 per cent (Table VI). It was for this 
reason that, in addition to the general average of prop- 
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erties of all Maryland rails, averages were computed 
for each of the three Maryland heats. The three roll¬ 
ings of the Hadheld ingots show great uniformity, how¬ 
ever expressed, and this indicates that the manufacture 
of the ingots .in all cases apparently was carried out in 
accordance with a uniform practice. 

Inspection of Ingots. The sink-head ingots were ex¬ 
amined while cold for surface defects, and the surface 
condition of all in trots was noted by another observer 
as they passed through the blooming mill. There were 
aide splashes, rough sides and rough corners on nearly 
all the sink-head ingots, and only four of the thirty- 
five were noted as clean blooms in rolling, as compared 
with eight clean blooms from* the fifteen comparison 
ingots. 

Comparison of Chemical Composition 

Sink-Head Ingots. The chemical composition of the 
sink-head ingots (Table IV) and the rails therefrom 
shows a remarkable degree of uniformity. Thus, for the 


per cent, with a deviation of 0.004. For the top of the 
web the concordance is somewhat less good. Man¬ 
ganese and silicon are very uniformly distributed. 

Comparison Ingots. These ingots were cast with 
small end uppermost of analysis shown in Table V and 


table V. 

CmiFOSITlON OF MARYLAND STEEL 

Hi-at No. 

2x4497 

1x3632 

2x4510 

liiKot Noh. 

M1 to MS. inol. 

M6 to MIO, incl. 

Mil toMI5. iDcl. 

l*iT c'oiit fnrboii . ..« 

0 608 to 0.630 

0 642 to 0.654 

0.642 to 0.650 

For ri'iit Hiliron .... 

0.148 

0.185 

0.191 

For rout Hiilpliiir 

0.067 

0.092 

0 097 

For ociit tiliimphoniH. 

0 010 

0.014 

0.019 

For coiit iriMrigaiioHO. 

0 710 to 0 720 

0.650 to 0.660 

0.760 to 0.810 

For ooiil ohroiniiuii 

0 270 

0.290 

0.270 

Per cent iiiokol 

0.760 

0.780 

0.760 


except for a nickel content of 0.76 per cent and chro¬ 
mium content of 0.28 per cent accompanying the Cuban 
ore used in the blast furnace, they were of a composi¬ 
tion and uniformity comparable with the sink-head 
type, the average '*0” (tread) position having a car- 


r\ 



Comparison Rollings 

FR!. 2. DIAGRAM SHOWING CUTTING OF BLOOMS AND RAILS FROM INGOTS OF BOTH TYPES 

“O” analysis (near the tread) the average carbon is bon content of 0.645 per cent (sink-head 0.648 per 
0.648 per cent, with an average deviation from mean of cent), with an average deviation from mean of 0.036. 
0.017. If we take the “C” test piece (top crop from The manganese content is 0.70 per cent, as compared 
l^e second bloom) as representing the ingot composi- with 0.89 per cent for the sink-head ingots, phosphorus 
tion, the average for carbon at the top of the web is 0.019 per cent (sink-head 0.047 per cent). Group Mil 
0.644 per cent and near the tread is 0.653 per cent, to M16 has an average phosphorus content of 0.028 per 
the average deviation from mean in each case being cent, which quite closely agrees with that of English- 
0.017. cast ingots. This sub-group is also from its method 

The average phosphorus content of the tread posi- of manufacture the beat to compare with the imported 
tion is 0.032 per cent, with an average deviation of ingots. 

•0.002; for sulphur (same position) the average is 0.047 The sulphur content of the comparison ingots fol- 
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lows the grouping by heats; the tread analysis of the 
C rail, for example, for ingots Ml to M5, has a sulphur 
content of 0.076 per cent; for ingots M6 to MIO, the 
sulphur is 0.101 per cent; for ingots Mil to M15, the 
sulphur is 0.118 per cent. The manganese and silicon 
of the first two groups are practically identical, while 
both are slightly higher in the third group (Mil to 
M15). Chromium and nickel are practically constant 
at 0.28 per cent for the former and 0.75 per cent for the 
latter for all three groups. , 

Disposition of Ingots 

Of the thirty-seven sink-head ingots cast at Sheffield, 
thirty-five were rolled into blooms at the Sparrows Point 
mill and the remaining two ingots were sectioned- longi¬ 
tudinally for metallographic examination. The exam¬ 
ination of H32 was made by the Bureau of Standards 
and H37 by Hadfields, Ltd. In addition to splitting two 
ingots, it was also decided to examine similarly top 
blooms from one of each of the two types of ingot (H5 
and MIO). The blooms and ingots examined in this 
manner were Selected at random. All blooms were rolled 
into rails directly without reheating and all material 
was accounted for by actual weighing. 

Blooming Mill 

All ingots were rolled in thirteen passes in a two- 
high mill to blooms 8 x 82^ in. The English-made in¬ 
gots entered the blooming mill with the sink-head 
toward the rolls, one-half receiving the first or ''squar- 
ing up'’ pass in this direction, no draft being given on 
second pass, while the other half were given no. draft 
on the drst pass, the ’’squaring up” being done on pass 
No. 2. The Maryland ingots were rolled according to 
ordinary practice entering the rolls the small end first. 

Blooms 

Each ingot was cut into two blooms (8 x 8& in.) 
as shown in Fig. 2, and rolled directly into rails 
—^that is, without reheating of blooms. The second 
bloom from sink-head ingots made two rails (C and D), 
and that from Maryland ingots three rails (C, D and 
E). The first bloom from the sink-head type of ingot 
made a B and (generally) a short A rail; the first bloom 
from the comparison type of ingot made a B, A and 
(short) X rail. The blooms were sheared top and 
bottom as little as possible for the safe passage of the 
bar through the rolls. Each piece cut was marked, 
weighed and preserved. 

Rails 

In the rail mill there are six passes in the 
roughing rolls, four in .the intermediate rolls and one 
finishing pass, making a total of twenty-four passes 
from ingot to finished rail. The rails, which were Penn¬ 
sylvania 100-lb. section, were cut at the hot saw as 
shown in Fig. 2. 

The rails were inspected for surface defects, piping 
and discard to physically sound steel. The classifica¬ 
tion into ’’firsts” and ’’seconds” from surface condi¬ 
tions was made by the Pennsylvania Railroad Co. in¬ 
spectors; the discard to ’’physically sound steel” was 
made by cutting back in 6-ft. lengths. 

There were a relatively large number of ’’second” 
rails from the sink-head ingots, sixty-one out of a total 
104 rails, or 69 per cent. There were only four in fifty- 
seven from the comparison ingots, or 7 per cent. The 
A rails are not included for either group. 


There appears to be no Veason why ingots of the 
sink-head type should not be as well surfaced as any 
other, and the high percentage of seconds should not 
be attributed to the type of ingot, as the bottom of the 
sink-head was well within the **A” rail, which was not 
classified. Probably the severe and unusuVil reheat¬ 
ing conditions contributed somewhat together with the 
original surface condition as influenced by condition of 
the molds and teeming practice, toward producing the 
large number of ’’seconds” from the Hadfiekl ingots. A 
large percentage of “seconds” was similarly obtained 
from the reheated Hadfield ingots reported on by Had- 
field and Burgess’. 

(Parts II and III rviH, he published later.) 

Free Thiocyanogen 

By Clarence Jay West 

In 1815 Gay-Lussac discovered that cyanogen, Cj,N,, 
could be prepared and that it was capable of existing 
in the free state. This was the first organic “com¬ 
pound radical” discovered. Cyanogen was called a 
radical by Liebig because 

1. It is a never varying constituent in a series of 
compounds. 

2. It can be replaced in these compounds by other 
simple bodies. 

S. In its compounds with a simple body this latter 
may be easily separated or replaced by equivalent quan¬ 
tities of other simple bodies. 

Of these three chief and character'stic conditions of 
a compound radical at least two must be fulfilled if the 
substance is to be regarded as a true compound radical. 

Other compound radicals which are well known are 
nitrogen peroxide, NO,, sulphur dioxide, SO,, etc. 

Following the discovery of cyanogen, Liebig in 1829 
undertook to prepare free thiocyanogen by the action 
of chlorine upon silver, lead and potassium thiocyanates 
under various conditions, but was unsuccessful. The 
next step came when Linnemann (1861) shook an ether 
solution of iodine with silver thibeyanate. Silver iodide 
was formed, but the substance in solution decoihposed 
so easily that it was not studied. 

That free thiocyanogen was really present in this 
ether solution has lieen shown by the recent work of 
Soderback \Ann., vol. 419, p. 217 (1919) |. He has 
shown that chlorine, bromine or iodine acting on a 
number of metallic thiocyanates such as silver, lead, 
mercuric, cadmium, zinc and cuprous, in *a variety of 
solvents such as ethyl chloride, ethyl bromide, carbon 
disulphide, carbon tetrachloride, benzene, absolute ether, 
etc., yields a precipitate of the metal halide and a 
solution containing free thiocyanogen. The substance 
is best isolated from about a twice normal .solution in 
carbon disulphide, by coolings with ether and liquid ('O,, 
and by filtering in a funnel cooled in the same way. 
Thiocyanogen forms rhombic plates, white to pale yel¬ 
low in color, which melt at —2 to —3 deg., to a pale 
yellow liquid. These may be supercooled to —20 deg., 
but at —30 deg. always solidify. The liquid is un¬ 
stable and quickly decomposes, changing from yellow 
to a dark reddish brown. While the crystals are .solu¬ 
ble in organic solvents, water decomposes them, yield¬ 
ing thiocyanic acid, HCNS, hydrocyanic acid, HCN, 
and sulphuric acid. Soderback believes the molecular 
formula to be (SCN)„ from its reaction with hydro¬ 
chloric acid. 

Arthur D. TjIUIc*, I nr., 

Boston, MasH. 

*See rrfrrencc* on p. 921. 
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Education of the Engineer 


In Fifty Yeans Engineering Has Become a Learned Profession, a Wonderful Advance Considering the 
Conservatism and Complacency of Educators and Public—^Yet No Better Engineers 
Are Being Produced, Largely Because of Inattention to Fundamentals 

By ROBERT S. WOODWARD^ • 


W HEN I left the Univer»ity of Michigan forty- 
eight years ago 1 foun*d, much to my surprise 
and chagrin, that people whom 1 took to be the 
best educated people of the time led me to believe 
that there was no prospect that a man who has this 
elementary training we call engineering could become 
either a scholar or a gentleman. The nearly universal 
opinion was that the only way to achieve those desirable 
ends was to pursue a course of study which led to the 
degree of A.B. It was thought that the pursuit of 
studies in mathematics, say, beyond the coniines of 
Euclidean geometry, would be narrowing in their 
influences, and that prejudice, T am sorry to say, has 
persisted in some quarters even to this day. 

EnginFiKkinc; Now a Lkarned Profession 

Few of you young men who are here can realize the 
great change that has taken place since then. The 
engineer has now come to be recognized as a member 
of a learned profession. In those old days there were 
only three learned professions recognized—those of law, 
medicine and theology. The great class of people whom 
we then called humani.sts, and whom we still call human¬ 
ists, were separate and apart from the professional 
classes, and they, in those days as in these, held them¬ 
selves to be far above the groveling crowd, even in 
professional matters. But in the meantime great prog¬ 
ress has been made, and 1 think perhaps you may be 
interested to know what, in a brief statement, is my 
verdict as to the reason why you have achieved so 
much. To put it in a homely way, such as was used in 
New York City when I dealt somewhat in Tammany 
politics, the chief reason for your success is that you 
have been willing (o “say little and saw wood.” In 
other words, you have been willing to have your measure 
taken by merit alone, and that, in the long run, is the 
only ground on which a man may be expected to stand 
with any degree of permanence. 

The title of my address, assigned to me, by the way, 
is “Education of the Engineer.” But 1 fear that some 
of you don’t know that in respect to education I am 
bbth a Philistine and an iconoclast. T have been at war 
with education all my life. I think in the courts it 
would have been said, if my testimony had been 
solicited, that 1 was a recalcitrant witness. 1 am dis¬ 
posed to think, although T have been connected with 
three universities, including the University of Mich¬ 
igan, and have been not lacking in experience as pro- 
fedsor and as administrator in educational affairs, that 
the general verdict would be that T am far from ortho¬ 
dox; so that if T vent some of my spleen, you should 
not be surprised. 

However, I am disposed to think that agitation is a 

•PivHid€*nl. histiliitlnn nf WiiatiliiKton, 


good thing, and one of the things we must have; after 
the fashion of the Irish politician In Philadelphia, 1 
have come to think, as he put it, ^Tt is well for one to 
let folks have what they wants.” And so, perhaps, it is 
well, if not inevitable, that what we call education 
should be what it is. I am going to indicate to you 
some of the faults I have to find with current education, 
not that I expect any rapid changes will take place, for 
the business of education is the most conservative busi¬ 
ness with which men are concerned. First, let me 
remark on this peculiarity of Americans: with us 
education is a passion. There is no interest which is so 
dear to the heart of our average American as education. 
We can raise money for almost any kind of a scheme in 
education. On the whole I think that has been a good 
thing, but it has not been without its sinister effects. 

Another peculiarity about education is that it is a 
subject of perennial interest. There are coming on 
crops .of successive individuals and generations who 
come to the subject as if it were entirely new; as if 
all that need be learned had to be learned by them; and 
1 think it mu.st be admitted that all they learn is 
learned by them; they cannot learn from other people. 
But the fact that our young folks come to the subject 
of education with such assurance and with such 
optimism illustrates a general fact with regard to that 
sort of knowledge we call history. 

It Is a curious and a depressing fact, when we come 
to think of it, as an old man like me sometimes thinks 
about it, that we learn less from history than from any 
other source of human knowledge. Perhaps you would 
be inclined to dispute that. But have we not had to 
witnS^s it? One of the most extraordinary examples in 
all history is furnished by the Paris Peace Conference. 
Haven’t things been act up temporarily or adjusted at 
that Conference, as if there had not existed twenty 
centuries of recorded history? Wasn’t that Conference 
one which proceeded as if we had had no previous 
experience in international law, or in economics, or in 
anthropology? I think that furnishes the most striking 
illustration in the whole history of mankind of the fact 
that we learn almost nothing from history. 

“Law op the Conservation op Ignorance” 

Turning now from this more serious aspect of m 3 ' 
subject to something which is more humorous: Do we 
not find this fact illustrated in education? Things go 
on about the same. Our standard courses of education 
in the colleges and universities are about the same as 
they were five or six or seven hundred years ago. We 
have gone on with very little change; and it is probable 
we shall go on in much the same fashion. In one of 
my addresses read at Columbia University I made some 
reference to this subject, and I said our procedure with 
respect to education is strictly in accordance with the 
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**law of the conservation of ignorance/' If you care to 
look up the subject, you will find that I have elaborated 
that statement and explained how it happens. There 
are good anthropological reasons for the statement we 
proceed in accordance with the ''law of the conservation 
(if ignorance/' 

Bdugators Complacent in Regard to Education 

Let me refer to another aspect of education in 
>ceneral. Is there anything concerning which we, as 
educators—and now I speak as an ex-professor and as 
an ex-dean—is there an^hing with regard to which we 
are more complacent than we are with regard to 
education? And is it not now being sounded from a 
thousand platforms? There must be a thousand degree- 
driving establishments in the United States. From a 
thousand platforms we may now hear it said that 
^'education makes the man/' No proposition can be 
more nearly wrong than that. I flatly contradict all 
such statements. Yet we listen to it from year to year 
with the utmost complacency, with a spirit of serene 
opacity. Nothing can shake our confidence in our sys¬ 
tems of education. Our confidence in education is 
perhaps most strikingly illustrated, if quantity of noise 
i.s a measure, by our monthly, semi-annual and other 
tlinners—^alumni dinners. Who has not attended a 
number of these, and who has not discovered in them 
a striking similarity to Mr. Bryan’s brief description of 
an old-fashioned Jeffersonian or Jacksonian dinner? 
When we get together on these occasions, some sing, 
some dance, some speak, but most of us whoop like wild 
Indians, with a degree of confidence which shows that 
we have not the slightest pangs of conscience with 
r egard to what we call education. 

Many Humorous Aspects to "Education" 

But why raise any such questions as these now? 
This, of all times, is perhaps the most inappropriate 
occasion to raise a question concerning the curricula: 
even the curricula of engineering schools, or questions 
with regard to the conflict of study, or questions with 
regard to the requirements for degrees. T would be the 
last to raise any doubt concerning the.se, because all 
such technical matters have been settled with a high 
degree of exactness by our academic friends. They 
have got the number of points a man or a woman must 
make down so fine that they express them to four 
significant figures. It must be evident, then, that it is 
nearly useless to inquire into these questions, because it 
inust have been settled by our teachers and by the heads 
of our colleges and universities just what is necessary 
to make an educated man. Nevertheless, to an old 
fellow like me, who has been both inside and outside 
these camps, there are many things that tend to make 
one laugh, and 1 trust that whatever I may have to say 
or have said in criticisim of education will not be taken 
too .seriously. 1 am sure of this, that whatever T say 
will produce only the slightest effect; yes, an effect 
which will be purely ephemeral. Nevertheless, there 
ai*e some very funny things to be found in education; 
some fallacies that any hard-headed student could 
easily puncture. But I am disposed to pass these 
matters over, partly because we engineers have a 
society for the promotion of engineering education, 
which has also settled all these points. Yet I think you 
will agree with me that in spite of all the energetic 
and active work that society has done, we are not turn¬ 
ing out any better engineers now than we turned out 


fifty years ago. Do you ask the question why it is that 
we are not turning out any abler men now than we did 
fifty years ago? Well, I think it is worth while for us 
to ask and to try to answer that question. 

Here is another question raised by my friend Presi¬ 
dent Eliot, emeritus of Harvard, who created quite a 
stir in military circles a few weeks ago wheil he stated 
that the selection of the men for the work of the Naval 
and Military academies was not good. I think that 
statement is obvious. If you wanted to select a good 
able body of engineers, you would not ask Congressmen 
to name the men to become graduates of these great 
schools. Look at the product, however. You must 
judge institutions and organizations by their products 
and not by any more /efined method. I agree fully 
with Dr. Eliot, but at the same time I think both parties 
are rjght. Where is the paradox? There is a paradox, 
and it leads me to come to my first point concerning 
education. 

Here is my first proposition: Education does not 
consist in studying certain things. It consists rather in 
studying some things thoroughly well. And then my 
next proposition is that our boys and girls turn out 
fairly well from educational establishments, not by 
reason of them, but in spite of them. 

The important factor which we educationalists have 
from time immemorial overlooked is that of heredity; 
what a man will be when he goes through this, that or 
the other college depends far less upon the college than 
the man’s inheritance. To put the case in another way, 
we only need to refer to the formula for the generation 
of a gentleman furnished by Oliver Wendell Holmes. 
You know Holmes said, "If you want to generate a 
gentleman, you must begin 400 years before he is 
born." Well, .so it is in education. Our boys and girls 
turn out fairly well from the colleges and universities, 
not by rea.soii of them, but in spite of them. They turn 
out well because they are on the average of good stock, 
and that explain.s why it is that the men from the 
school.s of West Point and Annapolis are, on the whole, 
able and praiseworthy men. • 

Thorough Training Needed for Specialists 

It would be easy to cite many illustrations of the 
fallacies to which I have referred. You know our old 
and dominating predece.s.sors in the educational world- 
namely, the humanists—edaim that a man, in order to 
be educated, mu.st study certain things, and particularly 
certain things in .strictly limited quantities. For 
example, if he pursue mathematics beyond the elements 
of algebra and the elements of Euclidean geometry, he 
is .stigmaii/.ed by our friends and humanists as a narrow 
specialist. There is something very ridiculous about 
that common phrase. 1 think it would be more logical 
and more polite to .say that the training of the .specialijit 
—1 don’t mean the dilettante, but the speciali.st who 
knows more than other people about a subject* -must 
be broadly liberal in order that it may be minutely 
special. And as to that more general proposition I 
referred to, that “education makes the man/’ I think it 
ought to be replaced by this proposition. It is very 
simple, perhaps too simple—Man makes the education. 
That is all there is to it, when we come to sift it all 
down and let the wind out of it. What a man is will 
depend chiefly upon his industry and upon the capacities 
which he has inherited from his forefathers. 

But some of our critics with regard to engineering 
education have special charges to bring against students 
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of engineering. It is alleged they are not only narrow 
specialists, but that they do*not know English; they do 
not know how to pronounce their own language; they 
are unable to write their own language. Now, all that 
is true. It is worse than that. It is a truism and hence 
a platitude, because there are very few people, however 
they may *be educated, who can apeak the English 
language correctly, or speak any language correctly, 
and there are very few who can use it with skill. Some 
of my friends have heard engineers make some very 
serious mistakes which they would not have made if 
they had known a little of Greek. To take an example 
as an illustration, a very little knowledge of Greek 
would enable a man to say "aeroplane** instead of 
."air-e-o-plane**; but a much less^ knowledge of spelling 
would enable him to know the same thing; and as any¬ 
body who pays attention may see, there are about as 
many who have studied Greek who make this vulgar 
error as there are those who have not studied Greek. 
Similarly, in these days we hear much said about 
science and research, but, as you know, this word 
research is almost universally mispronounced. It is one 
of the 25,000 words that arc commonly mispronounced. 
We in our American impetuosity have advanced the 
accent of that word to a position not yet approved by 
the lexicographer. But I find that people who have 
studied Greek and Latin, and who have had all. the 
advantages of classical learning, are about as apt to use 
"re' search** as other folks. So I conclude that the 
correction for these errors is not to be found in studying 
certain things, but is to be found in the slow and painful 
process of generating men and women who will give 
attention to words. If a man is a good speller he must 
give attention to the spelling of words. No amount of 
study in Latin or Greek or Sanskrit or Choctaw will 
help him very much. So, if a man is going to be 
successful as a lawyer, as a doctor, as an engineer, his 
success will not depend upon his having studied certain 
things, but it will depend upon the degree of attention 
which he gives to the things which are before him, 
concerning which he needs to know. 

A short time ago 1 had a humorous illustration of the 
serene confidence of a good friend, a humanist, in his 
learning when he stood alongside an automobile and 
awaited the opening of the hood to look in on that 
physical laboratory which we now call the engine of an 
automobile. He had never given any attention to such 
subjects, and lie was very glad he had a negro chauffeur 
who did know a little about it. Something had gone 
wrong with the engine, and it was neces.sary to find 
what was wrong. Well, after pacing up and down along¬ 
side the hood of the automobile, he turned to me and 
said, **Ultra viren"! Undoubtedly what needed to be 
done to that engine was beyond him. That illustrates 
ho^ easy it is for us to be content with little knowl¬ 
edge of some things and to imagine ourselves lords of 
the universe. 

I have two or three faults to find with our engineers. 
You know that a long time ago John Stuart Mill 
emitted in one of his books that aphorism, "A man 
ceases to be progressive as soon as he feels that he is 
king of his company.** Now, during the past fifty 
years, the engineers have made extraordinaiy progress. 
They have come into their own, and some of them have 
come to feel their sufficiency, and what I fear is that 
some of us are in danger of making the same classic 
errors made by our friends the humanists. I occasion¬ 
ally hear some of our engineers assert that if we could 


only have the affairs of the world turned over to us we 
could make them go a good deal better than they are now 
going; and while there is much truth in this, I suspect 
there is some degree of error in it, and that having 
seen a number of classes of predecessors fall into this 
crass error, it would be well for us to take note of it and 
try to avoid it in the engineering profession. 

In line with that, I would like to say that one fault 
1 find with our schools of engineering now is that they 
are devoting very little time to research. 1 think it is 
a characteristic ifault of the schools of engineering in 
our country that they are willing to take what they can 
get from other sources, and not cultivate a capacity for 
original investigation, and have that sort of progress 
which comes from research. There are a few schools in 
the United States—and there are individuals—^who 
during their leisure time carry on important researches, 
but I do not think there are any more such today than 
there were forty years ago. 

This is especially to be regretted at this time, 
because now is the time of great opportunities for the 
American engineer. I would like to see a school, or a 
high school of engineering perhaps we should say, after 
the French model, for the prosecution of engineering 
studies, something comparable with the Ecole Poly¬ 
technique of Paris. Some of you may not be aware of 
the fact that a very considerable proportion of the 
leading engineers in the history of the world have come 
from the Ecole Polytechnique. Great names are con¬ 
nected with that school. Going back 100 years ago, 
there were Lagrange, Laplace and Poisson, who laid 
the foundations of mathematical physics; then a little 
later came that great aggregation of engineers 
beginning with Navier, who laid the foundations and 
built the superstructure of that extraordinary branch 
of mathematical physics which we call the theory of 
elasticity, a branch of mathematical physics far and 
away greater than Einstein*s theory, which has 
attracted so much attention in the past six months. 

Now, the thing 1 want to call your attention to, and 
especially you young men with whom the future of 
engineering education largely rests, is that we need to 
have in our country somewhere, somehow, a great school 
for theoretical study, which may become comparable 
with the Ecole Poly technique. This is not only a great 
opportunity, but a great duty before us. 


A Study of the Hardness of Glazes by the 
U. S. Bureau of Standards 
An attempt is being made to differentiate the differ¬ 
ent glazes applied to clay products according to their 
hardness by tests similar to the Brinell test commonly 
used for metals. The hardened steel sphere used in 
the Brinell machine is replaced in this case by a conical 
steel point, the penetration of which into the glaze 
under high pressure is an index of the hardness of the 
material. This penetration iq measured by means of a 
micrometer microscope. The pressures employed for 
forcing the point into the glaze are quite high and 
have been as great as several hundred thousand pounds 
per square inch. Although the test has not yet been 
brought to a satisfactory status, it has differentiated 
between the several types of enamels and glazes exam¬ 
ined: Thus enamels are punctured under fairly low 
pressures while high-fire porcelain glazes are exceed¬ 
ingly resistant, and white ware glazes occupy an inter¬ 
mediate position. 
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The Manufacture of Lime for Chemical and 
Metallurgical Purposes*—III 


Methods of Heating Rotary Kilns — Description and Comparison of Pulverized Coal and Producer Gas 

Installations — Boilers in Series With Kiln — Power 
Consumption—Cost Dataf 

By RICHARD K. MEADE 


P ULVERIZED coal, producer gas, natural gas and 
oil are all employed for heating kilns. Localities 
where natural gas can be used are few and the ■ 
cost of oil at the present time is prohibitive in most 
sections of the country, so the fuels generally available 
are pulverized coal and producer gas. Natural gas is 
the most convenient fuel and producer gas the most 
troublesome. Oil is a very convenient fuel to use and 
the installation also costs less, except where very large 
storage tanka have to be provided. When oil is used 
for a fuel, the apparatus necessary to heat the kiln is 
similar to that required for heating a boiler with this 
fuel. Almost any type of burner which will atomize the 
oil and give a conical flame will work satisfactorily. The 
writer has used Rockwell, Hauck and Kirkwood burners 
with success. He has also obtained equally good results 
with a burner which he had made up from his own 
design out of ordinary pipe and fittings. In all of his 
installations, he has employed air at from 30 to 40 lb. 
pressure not only for atomizing the oil but also for 
forcing it to the burners. In his system there are, 
in addition to the main storage tank, two small supply 
tanks, each of which will hold a supply of oil sufficient 
to last the kiln for from four to six hours and which 
are capable of withstanding a pressure of 100 to 125 
lb. The two tanks arc used so that one will be in 
service while the other one is being filled. The oil is 
forced from these tanks to the burner by means of com¬ 
pressed air, just as acids are lifted. The writer’s exper¬ 
ience has been that high-pressure air atomizes the oil 
better than low-pressure air and the use of air to force 
the oil to the burners does away with the oil pumps 
and allows one apparatus to do the work of two. 

Owing to the difficulty of securing oil cheaply in most 
localities, the average lime manufacturer, as I said, will 
have to decide the question of whether he will use pul¬ 
verized coal or producer gas for heating the kiln. There 
are some points in favor of each. Producer gas will 
give the purest quality of lime. Pulverized coal, on 
the other hand, will be more economical and easier to 
handle. 

Producer Gas 

Producer gas burns a nice clean lime. The temper¬ 
ature of the flame obtained is ample to burn good 
chemical lime and if the producer is a good one and is 
well taken care of, fairly uniformly burned lime, free 
from core, will be obtained. Producer gas, however, 
varies with the operation of the producer. The hand- 
fed, hand-rabbled producers give a gas the quality of 
which depends very largely on the man who operates 

^ *Rca(l before the Amerlcun Institute of Chemical Engint^rs. 
Montreal. June 28, 1920. 

tFor Parts I and II see Chrm. A Mkt. Eno., vol. 23. Nos. 
If and 18. Oct. 27 and Nov. 3. 1920, pp. 841 and 873. 


them. When such a producer is freshly charged with 
coal there is a rush of gas through the furnace. The 
gas then gradually decreases in calorific power until 
the next charge of coal is put in the producer. Auto¬ 
matically stoked and fed producers operate much more 
smoothly and if at all well handled this objection is 
practically eliminated. 

The producer should be located under a bunker so that 
the coal may be fed directly into the hopper of the 
former. Arrangements should also be made for remov¬ 
ing the ashes conveniently. The producer should be 
located near the kiln so that no more heat will be lost 
by radiation than is absolutely necessary. The piping 
should be so arranged that the flues can be cleaned 
easily. Usually each kiln has its own producer or pro¬ 
ducers and no valves are inserted between the kiln and 
producer, the rate at which the producer is operated 



controlling the flow of gas to the kiln. Where two or 
more small kilns or other furnaces are heated from 
the one producer, etc., valves will, of course, be neces¬ 
sary. In the event a valve is not used, a sand damper 
or some means of shutting off entirely the producer 
from the kiln should be provided so that the lining 
of the latter may be repaired when desired without 
allowing the fire in the producer to go out. Fig. 7 illus¬ 
trates the installation of a gas producer in connection 
with a kiln. 

As an 8 X 125-ft. kiln will require from twenty to 
twenty-five tons of coal to heat it, or a gasification of 
about 2,000 lb. of coal per hour, it will be seen that 
one kiln is large enough to have its own producer or 
producers and one large kiln is always to be preferred 
to several small ones. 

The largest mechanically stoked producers will take 
care of from 3,000 to 3,600 lb. of coal per hour, or 
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about thirty-two to forty-four tons per day, but much 
smaller producers can be obtained with the automatic 
feed and stoking arrangement. 

About 0.4 lb. of steam will be required to operate 
the producer for each pound of coal gasified. This is 
equivalent lo approximately one boiler-horsepower per 
ton of coal gasided in twenty-four hours. Or an 8 x 
125-ft. kiln would require twenty to twenty-five boiler- 
horsepower. 

One man per shift can take care of a mechanically 
stoked producer with the help of another man part of 
one shift to get coal into the bunker, take away the 
ashes, etc. 

I estimate that the cost of producer gas in a well- 
equipped plant is approximately as follows, figuring on 
a producer which will gasify 2,000 lb. hourly: 

AttondsnK I man (» $4,. $12 fO 

Attendantn, I man @ $3 20. I ttli ft . 3.20 

Steam, nnal 4^ $3. . 6 00 

Sappliea, repaira. oto.. 5 00 

r?oet per 24 tone of KHHifitil $26 70 

C%Mtt|MTtnn . $1 00 

Added to the above should be the losses from the 
producer. With smaller producers, cost of attendance 
would, of course, be more per ton, which would raise 
the cost of the gas. 

Comparison of Producer Gas and FuiiVerized 
Coal Fired Operation 

The advantages which pulverized coal has over pro¬ 
ducer gas for heating rotary limekilns are, first, the 
much more uniform rate of supply of fuel to the furnace, 
as where proper feeding devices are used there is a 
(‘ontinual supply of fuel to the furnace at a regular and 
uniform rate, and this fuel is, of course, of the .same 
thermal value at all times and does not vary in this 
as does gas. Second, with powdered coal the loss of 
carbon due to that remaining in the ash is avoided. 
Third, it is possible to burn powdered coal with almost 
the exact quantity of air necessary for combustion, 
which fs not possible with producer gas. This mean.s 
a higher flame temperature and a saving of fuel. 
Fourth, in the producer there is a loss of coal due to 
carbon completely burned to carbon dioxide. A certain 
portion of this loss is of course conserved as .sensible 
heat in the gas and is utilized provided the producer 
is set close enough to the kiln to cut down radiation 
losses. 

The cfliciency of a producer is .seldom greater than 
85 per cent and is generally less than thi.s compared 
with pulverized coal. 

Kxperiments which the writer has made indicate that 
when pulverized coal is used about 40 per cent of the 
ash of the fuel enters the Kmc. Assuming, therefore, 
thet 450 lb. of coal is required to burn a ton of lime 
and that the ash amounts to 10 per cent of the weight 
of the coal, one ton of lime would contain 18 lb. of 
:ish, or about 0.9 per cent. I am giving herewith tvv*» 
analyses showing lime burned with pulverized coal con- 


(TOMPAIilSON OK MMK ItrWNEJ) WITH I'HODi r Kit \.N»> 

ri'I.N KUIZKD ('OAI. 


of Iiimi* Bun c I 
With 



Piilvpriioil 

Producer 


Coal 

ClM 

Siiifia. 

2.44 

2.10 

Iron oniclc ami Hliiniiti.-t 

1.15 

0.80 

l.ime. 

94.33 

95.00 

Macneila. 

1 22 

1.24 

Fiqm on ignition . 

0.86 

0 86 


taining 11 per cent ash and what the same lime would 
be burned with producer gas. 

A larger amount of ash will be retained by lime in 
which there is a lot of fine material, such as where the 
fine limestone dust has not been screened out, than will 
remain where the dust is screened from the coarse stone. 
The dust seems to catch and hold the ash rather than 
to allow it to be carried away by the draft of the kiln. 

The cost of pulverizing twenty-four tons of coal daily. 
is approximate as follows: 


Dryinic tho coal — 0.2 toOB ccial $3 
AttcndantH I man, I ithift, 8 Iioiifh 34 
frimli-u 400 kw.-hr. C«> 2c 
SupplicB, repuirH, fto. 

r«>Ht of pulvorisiiiff 24 toiiH 
(^Miporton. 


It is hardly necessary in this paper to go into the 
various methods for pulverizing coal. The subject has 
been dwelt on quite extensively in technical literature 
the last few years.’ 


Pulverized Coal Installations 

Sutheient to say, two general systems may be employed 
for heating the kiln with pulverized coal. One system 
in which the coal is pulverized and blown into the kiln 
at the .«4ame operation and the other in which the coal 



is pulverized in a separate plant, the pulverized coal 
conveyed into a bin at the kiln and fed from this into 
the burner as desired. 

Fig. 8 shows the former installation in which an 
“Aero” Pulverizer is used. This latter consists of a 
series of paddles which revolve about a horizontal axis 
in circular chambers through which air is drawn by 
means of a fan on the .same shaft as the paddles. The 
coal is pulverized by being thrown against the walls 
of the chambers by the paddles and is drawn out with 
the necessary air for combu.stion and blown directly into 
the kiln through a pipe which extends directly from 
the pulverizer to the kiln. This pulverizer is supposed 
to work on damp coal and with Eastern coals has given 
fairly good satisfaction without drying the coal. With 
.some of the coals in the Middle West, however, the 
experience has not been so good. The Aero requires 
about 18 hp.-hr. (13i kw.-hr.) per 1,000 lb. of coal 
pulverized, or with ordinary fuel consumption about 
hp.-hr. (5i kw.-hr.) per ton of lime produced. It should 
be remembered in comparing this power with that 
required by other machines that the above includes 
power necessary to blow the coal into the kiln, etc. 
This machine may be looked upon as a cheap method of 

*Soe Mtiadc*. Tranaactious of American InHtltutc of f*hl*nii«‘al 
Knfrlneera. vol. I. p. OS. 
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heating the kiln with pulverized coal rather than as 
the moat efficient, as it does not pulverize the coal very 
finely. 

The best method of preparing the coal and the one 
which would probably be used by a large lime plant 
would be to pulverize the coal with either Raymond or 
Fuller mills and convey it into a suitable storage bin, 
from which it would be fed to the kiln as required. 
Fig. 9 illustrates this system, a Raymond mill being 
used. • 

Kither one of these tw<) pulverizers will require the 


ioal to be crushed to about 1 in. and to have been 
dried. The A6ro Pulverizer will also require that the 
*'oal be reduced to 1 in. For crushing the coal a set 
of rolls is usually employed and the drying may be done 
in any of the accepted types of rotary coal driers. 

The coal bin should hold sufficient coal to last the 
kiln sixteen to twenty-four hours so that the pulver¬ 
ized coal plant need not be operated more than one shift. 
The coal is fed out of the bin at a uniform rate by 
means of a worm, the speed of which can be altered to 
i^ive the desired amount, and dropped into the burner. 
Fither steam or high- or low-pressure air may be 
employed to blow the coal into the furnace. Low-pres¬ 
sure air at 6 to 10 oz. from an ordinary blower is 
usually employed, aboilt 50 per cent of that necessary 
for combustion being so supplied. 

Boilers in Series Wmi Kiln 

The waste gases leave the kiln at about 1,300 deg. F. 
and hence contain a large part of the heat liberated by 
the burning of the fuel. This heat can be successfully 
utilized in boilers, as has been done in the cement indus¬ 
try* where an efficiency of 70 per cent has been obtained. 
I'he weight of gases usually amounts to between 6,500 
and 7,500 lb. per ton of lime produced. The heat in 
the same will, therefore, be approximately 2,275,000 
H.t.u. This is about 40 per cent of the total energy of 
the coal burned, the remaining 60 per cent being dis- 

-.Soo Baylor. TrawtuviionH t»f tho Amorimn IiiNtltuto of Ohain- 
>‘i»l RfiKlnoors. vol. 10. p. 


tributed about as follows:' Decomposition of the lime¬ 
stone, 54 per cent; radiation from the shell, 6 per cent. 
Of this waste heat 70 per cent has been successfully 
utilized by waste heat boilers, or about 1,600,000 B.t.u. 
per ton of lime produced. This is equivalent to 1,660 lb. 
of steam at and from 212 deg. F., or 45 toiler-horse¬ 
power (hours). A kiln burning four tons of lime per 
hour, therefore, would be good for about 180 hp. In the 
!:ew lime plant of the Kastern Potash Corporation, de¬ 
signed by the writer, boilers are being installed. In 
inost chemical plants where .steam is needed for evapora¬ 
tion the plan should certainly 
be employed, as not only 
power enough to operate the 
kiln can be obtained but con¬ 
siderable in excess. 

Fuel Consumption 

The fuel requirements of a 
rotary kiln are from 2,800 to 
3,500 B.t.u. or 400 to 500 lb. 
of coal per ton of lime, 37 to 
45 gal. of oil per ton of lime, 
500,000 to 626,000 cu.ft. of 
natural gas per ton of lime. 

This is better than can be 
accomplished with the best 
hand-fired kilns and but 
slightly less than that claimed 
for the best types of gas-tired 
kilns. The quantity of fuel 
required depends, just as in 
the case of the vertical kilns, 
upon the nature of the stone, 
the kind and quality of the 
fuel, the skill of the operator 
and the kiln itself. The most 
economical kiln is one in which 
the ratio between length and diameter is greatest. 
That is to say, of two kilns having the same ffiameter 
but different lengths operated under the same condi¬ 
tions, the longer kiln will have the greater fuel economy 
(and incidentally the greater output also). 

If we deduct the fuel reciuired to produce this power 
from that required to burn the lime, the efficiency of 
the rotary kiln will far exceed any other type. To pro¬ 
duce 180 hp. about 720 lb. of coal per hour will be 
reciuircd, while to heat the kilns 1,800 lb. of coal per 
hour will be reciuircd, leaving 1,080 1b. of coal charged 
against the lime burning—or 7.4 lb. of lime per pound 
of coal. 

Where the gases from the kiln are needed in the chem¬ 
ical process they can be drawn off from the kiln stack 
by means of a fan. (Icncrally speaking, the gases frpm 
a rotary kiln are not quite so rich in carbon dioxide 
as those from a vertical kiln due to the leak through 
the annular space where the kiln revolves in the stack 
chamber. By proper arrangements for closing up thi.s 
opening as much as possible, a gas containing about 
24 per cent carbon dioxide on an average can to ob¬ 
tained. The waste gas always contains dust consisting 
of particles of limestone and lime and, if pulverized 
coal has been u.sed (or burning, the ash of this coal. 
The gases may be cleaned practically free of this by the 
use of water sprays, gas washers, etc. 

One man can attend to the kiln provided the stone 
is placed in the feed bin for him. If there are more 
than one kiln, one man and one assistant can attend 
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to as many as three kilns. I*f the Aero is employed to 
pulverize the coal, the kiln tender looks after this also. 
The coal, however, should be placed in the bin above this 
fer him, so that all he has to do is to see to the proper 
operation of the kiln, cooler and pulverizer. Any intel- 
iiirent man chn be broken in to operate the kiln in a sat¬ 
isfactory manner. 


Power Consumption 

The power required to operate a rotary-kiln plant will 
be about as follows per ton of lime produced; 


liiiii'Ntoiic 


lip iir. 

2 50 

Kw -hr 

1 9 

rrvolvj* kiln, fi-i-iliT, oir 


4 25 

3 2 

rovolvi* conicr . 

• 

1 25 

1.0 

nulviTiio t'dul, M-pnrntr pliitil 

Ii-Ofl iiiifl blow (-fml into Kiln 


5 50 

4 1 


2 00 

1 5 

piilvfrixp coal, .A6ro HyHtcni 


8 00 

6 0 

Hr-ollHiiif MI.H, Htonr i-lrviilnr 


1 00 

O.B 

Totiil w Imti* piilvoriKi-d 1-0111 in UHfil 


I6750~ 

TTs 


Repairs to the kiln are li^ht and consist in an occa¬ 
sional renewal of the lining at the lower 20 or 25 ft. 
of the kiln. The lining of the upper part of the kiln 
will last for many years, but in the hottest part of the 
kiln the lining must be renewed every six to nine 
months, although a careless attendant can burn out a 
lining in a few weeks’ time. An allowance of 26c. per 
ton will easily take care of repairs to the kiln, relining 


when necessary and the lubricants, provided the kiln is 
properly handled. Under existing conditions a rotary- 
kiln lime plant of the be.st construction will cost approxi¬ 
mately $950 per ton of lime produced per day. This 
figure includes a steel building entirely over the kiln and 
a pulverized coal plant or mechanically stirred pro¬ 
ducer. Where an Aero Pulverizer or oil fuel is employed 
the cost is slightly less. It is not absolutely necessaiy to 
cover the whole kiln with a building. If this is not done, 
of course, the co.st will be reduced. 

The coat of producing lime in a rotary-kiln plant in 
the Middle Eastern States at this time is about aa 
shown in the accompanying table. The first column rep- 


t’OST SHEET HK \ Ko HY-KILN LIME PLANT 


Stonf, 2 ioiiv $1.50 to $2.50 

< ’oal. 0.2 toil. . 1.00 to 1.50 

T.;ihor. .20 to .60 

Power, 15 kw.-hr iit 2e. .30 to .45 

Uppuirti, HiippIieH, fte 25 to .35 

Total. . $3 25 tn$5.M' 


resents cost with an output of 100 tons daily, stone 
quarried at the plant and a coal at $5 per ton. The 
second column represents cost with a 30-ton plant where 
stone is purchased and coal costs $7.50 per ton. 


(ilueing Turpentine Barrels 

Turpentine will readily penetrate through the staves 
of an ordinary wooden barrel. It is therefore necessary 
to coat the inner surface of the barrel with ordinary 
glue, which is insoluble in turpentine but readily soluble 
in water, say naval stores experts of the Bureau of 
Chemistry, United States Department of Agriculture. 
Turpentine soon leaks out from a barrel that has been 
carelessly or improperly glued, as well aa from one 
containing any water, regardless of how well the glue 
was prepared or applied. Consequently great care must 
be takeif in preparing the glue and applying it to the 
barrel, and finally also in so filling the barrel with 
turpentine that no water gets into it. 

As a rule, glue makers furnish with their product a 
formula showing the proper proportions of glue and 
water. The following formula is recommended by one 
of the largest producers of animal glue: 

<;im\ lb. ....*.20 

Water, kmI. S 

('oriimerehil borax. powderiMi, . $ 

('ornmercinl KTlyrerine. lb. 3 

The irlyeorliK* Ih added to iimke the Khu' rnori' 4‘laatle, and inu.v 
In* omltterl If the dlreetlona for preparlriK the iflin* hen- Kiven 
an* ean-fiilly followed. 

Late in the afternoon place the quantity of glue 
required for the next day's -work in a perfectly clean 
jacketed or double-boiler glue kettle, cover with the 
proper quantity of clean cold water, and let it dissolve 
slowly to a jelly. When glue prepared in this way is 
heated the next morning, it dissolves in the water 
rapidly and smoothly, and has the further advantage of 
being somewhat stronger than that simply mixed with 
cold or hot water and immediately heated. 

Since animal glue rapidly loses its adhesive strength 
when it is subjected to a high temperature, it should 
never be boiled. Glue prepared in a single unjacketed 
kettle over an open fire will almost certainly become too 
hot and boil when not watched, or it will not be hot 
enough to glue the barrels properly without waste. In 
preparing the glue, then, use a double boiler or jacketed 
glue Icettle. The boiling water in the lower pot heats 


the glue in the upper pot to the proper temperature 
without bringing it to a boil. Do not keep the glue hot 
longer than necessary. Have the barrels ready to glue 
as soon as the glue is hot, glue at once, and clean the 
glue kettle for the next day. 

Before glueing the barrel, drive the hoops down mod¬ 
erately tight. Then pour about 1 gal. of the hot glue 
into the barrel, plug up the bunghole, and sluice the 
barrel around well, making sure that the glue comes 
into contact with every bit of the inside surface. 
Remove the stopper, place the barrel on a rack over the 
glue kettle, and allow the excess glue to drain directly 
into the kettle. As soon as most of the excess glue has 
drained out, take the barrel from the rack, and stand it 
on one head in a level place. About one-half hour later, 
drive the hoops down absolutely tight, so that the 
tension^on the hoops all around the barrel will be equal, 
and let it stand on the same head, thus permitting some 
of the soft glue still inside the barrel to settle down in 
the chine, where most of the leaks occur. Allow the 
barrel to stand, bung open, for several days under a 
shed, protected from the sun and rain, and then glue 
again exactly as before, but making sure that the barrel 
stands on the other head this time. After two days the 
barrel is ready for use. Barrels glued in this way 
should give little if any trouble from leaking, provided 
no water is allowed to get in. 

As animal glue is extremely subject to decomposition 
through the action of bacteria and molds from the air, 
glue left in an open kettle soon begins to decompose, as 
shown by its foul odor, thus becoming no longer fit for 
use. It is, therefore, highly important to keep any left¬ 
over glue sweet and clean if it is to be used again. The 
unused glue should be poured into a can which may be 
tightly covered and stored in a cool place, and the pot 
thoroughly cleaned. Fresh glue is ruined if put in a 
filthy pot containing decomposed, foul-smelling mate¬ 
rial. The borax recommended in the formula is to help 
keep it sweet, and should be dissolved in the glue when 
ready for use. 
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Electric Furnace Refractories* 


A Brief Description of the Raw Materials Now Available for Highest-Grade Brick, Together With a 
List Showing Recommended Refractories for Melting the Different Metals and Alloys, and 
Practical Hints on the Care, Storage and Laying of Roofs, Hearths and Linings 

By a. F. GREAVES-WALKERt 


O NE of the most important problems facing 
manufacturers and operators of electric fur¬ 
naces at the present time is that of refractories 
for linings and roofs. 

The greatest advancement in furnace design and 
usage came during the period of the war. From the 
standpoint of the refractories manufacturer this was 
unfortunate, as the conditions prevailing in the indus¬ 
try at that time prevented him from giving the electric 
furnace the attention it deserved. Not only were the 
sources of some of the best raw materials cut off, but 
added to the great problem of supplying an ever- 
increasing demand in all metallurgical and chemical 
lines were many new ones presented by nearly all users 
of refractories. It was not surprising, therefore, that 
the electric furnace received what must have appeared 
to be scant attention. 

In discussing the subject of refractories it will be 
well to bear in mind that electric furnace design has 
been entirely in the hands of electrical engineers. Fur¬ 
naces have been designed, built and sold before the 
refractories engineer has even had an opportunity to 
see whether satisfactory linings and roofs could be 
made up or not. In some cases conditions imposed by 
the designer were impossible, but under the conditions 
there was no other course but to make the best of a 
bad job. It must be remembered too that not only was 
the refractories manufacturer called upon to supply 
satisfactory linings and roofs for the standard makes 
of furnaces, but during the war dozens of “home¬ 
made*’ furnaces were built and put into operation, each 
one of which presented its own problems. 

Haw Materiat^ 

The manufacturer of refractories is always limited 
by his raw materials, earths or minerals in nearly 
every case. It is therefore impossible to produce fin¬ 
ished products having qualities that the raw materials 
do not possess. In other words, he is bound within 
comparatively narrow limits. 

So far as electric furnace refractories are concerned, 
the following materials are available: 

Basic: Magnesite, dolomite, zirkite, alundum or 
carborundum, bauxite. 

Neutral: Chromite, zircon, carbon, fireclay. 

Acid: Silica. 

Magnesite 

Magnesite is a carbonate of magnesia and is found 
naturally in two forms: The amorphous or massive, 
and crystalline. The amorphous type Is entirely 
unsuited for refractories purposes, but during the war, 
after the Austrian ore was cut off, this was the only 
material available, the source of supply being Cali- 

*Paper r^acl before the Columbus meeting of the Kloclric Fur¬ 
nace Afmociation, Oct. 7, 1920. 

tProduction Manager, American Refractories Co.. Pittsburgh, Ps. 


fornia. The fact that the metallurgical industry was 
forced to use this unsuitable material accounts for 
much of the trouble encountered during the war period. 
In 1917 the crystalline magnesite from Washington 
began to come into use. This material is much like 
the Austrian, except that it is higher in lime and silica 
and lower in iron. In order to give it a bond it'is 
necessary to add iron. This addition, together with the 
higher silica content, reduces its fusion point and ba¬ 
sicity and lowers its efficiency considerably in compari¬ 
son with the Austrian mineral. In recent months the 
Austrian ore has been gradually coming into the country 
in increasing amounts, but as yet has not reached a point 
where the supply nearly equals the demand. 

There can be no question whatever that in electric 
furnace work the Austrian material is .so superior as 
to be in a class by itself, and as soon as there is a 
sufficient quantity imported to supply the demand much 
of the electric furnace user’s trouble with basic lin¬ 
ings will disappear. 

Magnesite is prepared for u.se by first dead-burning 
the crude ore, or driving off all of the CO,. This 
is done in rotary kilns at a temperature of approx¬ 
imately 3,000 deg. F. When the material comes from 
the kiln it is sintered and in the form familiar to fur¬ 
nace men as dead-burned grains. 

In manufacturing brick and shapes this dead-burned 
grain is ground and molded either in a heftvy press 
or by hand. Undoubtedly the press-made product has 
very great advantages in electric furnace work on 
account of the great density obtained. When the prod¬ 
uct is well made and hard burned it will .show prac¬ 
tically no slag ab.sorption. In cases where special shapes 
in small quantities or shapes impossible to make up 
on a mechanical press are required the hand-molding 
’ process is u.sed. Magnesite is not suited to the manu¬ 
facture of difficult or very large shapes, due to its 
tendency to crack or “squat” in the kiln at high tem¬ 
peratures. After coming from the molds the product 
is dried and burned in standard brick kilns and is then 
ready for shipment. • 

Fused Magnesia • 

Fused magnesia has found use recently in the linings 
of induction furnaces. Little is yet known of its 
commercial value, but experiments would indicate that 
it may become extremely useful for certain purpo.ses. 

Calcined or dead-burned magnesite is fused elec¬ 
trically in manufacturing this product. 

Chromite 

None of the neutral refractories have come into wide 
use in electric furnace work. 

Chromite, or more commonly “chrome,” as the se.squi- 
oxide of chromium (FeO.Cr,Oa) is called, is the best 
known of the neutrals. Since the Turkish, Grecian and 
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Rhodeaiaii ores were cut oft by the war, this country 
has had to depend upon the deposits of California and 
Oregon. Most of these deposits produced ores that ran 
only between 30 and 40 per cent Cr,0, and contained a 
combination of other elements which gave them an 
extremely low melting point. The failure of brick made 
from domestic ores to stand up has caused the gradual 
discontinuance of their use. At the present time the 
foreign ores are coming on the market and a much 
better product, in fact one equal to or better than the 
pre-war product, is being manufactured. 

Zircon 

Zircon is here classed as a neutral, although it is 
questionable whether or not it should be considered as 
in the acid class. Its use is still in the experimental 
stage, but the few refractories that have been produced 
have been turned out by the same processes as used for 
magnesite. 

Zircon does not have so high a melting point as 
zirkite, but it does not produce the carbide under 
reducing conditions in the presence of carbon. It is 
questionable whether it will ever come into general use. 

Carbon 

Carbon is used as a lining for special purposes, such 
as in the production of ferromanganese. The amor¬ 
phous carbon is mixed with the binder, such as tar, and 
molded into shapes in presses or by hand and then 
burned in standard kilns. Very naturally the use of 
carbon refractories will be limited. 

Dolomite 

Dolomite is a carbonate of lime and magnesia. Before 
using it is usually dead-burned in rotary kilns and 
when properly prepared is mixed with a small per¬ 
centage of iron, which aids its bond. Because of its high 
lime content it is unstable and will slake into powder 
upon exposure to damp atmosphere. Thus it is impos¬ 
sible to* make dolomite brick and this refractory is, 
therefore, used only for patching bottoms. 

Zirkite 

Zirkite is a carbonate of zirconium. Zirkite brick 
and shapes are made by .the same process as that used 
in the manufacture of magnesite brick. While zirkite 
is classed as a* base, the ore has usually been so high 
in silica as to give it a neutral or acid reaction. It 
has not as yet come into wide use as a refractory and 
may be said to be still in the experimental stage. It 
is rather questionable whether this refractory will 
ever come into wide use on account of its affinity for 
carbon at high temperatures. Under such conditions it 
forms a carbide which has a low melting point. 

Carborundum and Alundum 

Carborundum and alundum would undoubtedly become 
very popular as electric furnace refractories were it not 
for their high cost. They have a very high melting 
point and low coefficient of expansion. Heretofore their 
use has practically been limited to jamb tile and roof 
brick. In jambs they have been quite successfully used. 

Bau ite 

Bauxite has been little used for electric furnace work, 
due principally to its general failure in metallurgical 
work. Some other high-alumina refractories have found 
a little favor in cases where furnaces were turning 


out special products, but none of this class have been 
able to replace magnesite in basic practice. 

Products made from these materials are usuaUy hand 
molded, dried and burned in the ordinary manner. 

Fireclay 

Fireclay is the most widely used of all refractory 
raw materials and naturally refractories made *from 
it find their greatest use in the metallurgical field. 
Fireclay product have not, however, become popular 
in electric furnace work, due principally to the high 
temperatures encountered. While there is little differ¬ 
ence between the melting points of high-grade fireclays 
and ganister, the fireclays begin to soften considerably 
below their melting point and as a rule have a high 
slag and metal absorption. 

Fireclays or clays used for refractories purposes are 
found in almost every state in the Union. 

The methods of manufacture vary with the type of 
clays and their proposed use; fireclay brick are made by 
the auger machine, dry press, soft mud machine, and 
hand methods. They are dried and burned in ordinar>* 
brick driers and kilns. 

Silica 

Silica or ganister rock is used for the manufacture 
of the well-known silica or acid refractories. Deposits 
containing the proper silica content and having the 
required physical properties are located principally in 
Pennsylvania, Wisconsin, Alabama, Montana, Colorado 
and Utah. The rock from Wisconsin and Pennsylvania 
has been used almost altogether in electric furnace 
refractories and of the two the Wisconsin rock seems 
to give the best results, especially in roof work. 

Silica refractories are made by the hand process and 
dried and burned by ordinary methods. 

Recommended Refractories for Klectrig Furnaces 

The selection of the proper refractories for electric 
furnace work depends on several factors: 

(1) The product of the furnace. 

(2) Whether basic or acid process. 

(8) The type of furnace. 

(4) Whether furnace is operated continuously or 
intermittently. 

Ill considering the first of these factors—the product 
of the furnace—it will be well to take up first the 
hearth and lining recommended for various products. 

Steel Ingots and Castings .—Magnesite when high- 
grade steels are required. Silica when there are no spe¬ 
cial requirements on steel or when selected pure scrap 
is used. 

Alloy Steels .—Magnesite exclusively. 

Ferromanganese .—Magnesite or carbon. 

Ferrochrome .—Magnesite or chrome. 

Ferrosilicon. —Silica. 

Cast Iron .—Fireclay brick when low temperatures 
are uspA and cupola practice simulated. Silica when 
high temperatures are used in rapid melting. Magnesite 
on irons of special low sulphur and phosphorus 
requirements. 

Copper .—Magnesite on bronze scrap or pig containing 
lead. Silica or magnesite on refined pig (over 99 per 
cent Cu) and pure scrap. 

Bearing Metal (Copper, Lead, Tin, Antimony),—^Mag¬ 
nesite, as low as possible in SiO„ especially with high 
lead content. 
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Monel Metal (Copper, Lead, Zinc, Tin).—^Magnesite 
preferably, but silica can be used. 

Bronze (Copper, Zinc, Tin).—Silica preferable, but 
mganesite can be used, where zinc is not too high. 

Lead .—^Magnesite exclusively. 

Silver. —Silica. 

Aluminum and AUoye .—Magnesite exclusively. 

The recommendations are based upon the best practice 
of this country and Europe. There are naturally some 
cases where other linings would give better service, 
as the conditions in different furnaces* can be so easily 
varied. 

Refractories for Steel Furnaces 

In the steel foundry the selection of the lining is, 
of course, limited to either silica or magnesite, depend¬ 
ing upon whether the acid or basic process is used. 
This applies also to any other metal or metals. 

The refractories used can be varied to suit the type 
of furnace only in a very limited way. In the bottom 
contact furnace, for instance, a metal cased magnesite 
brick has been tried out to a very considerable extent. 
The idea was that the metallic casings would aid the 
current flow from the charge to the contact bars on 
the shell. So far as it went the idea was good, but 
as the cases were filled only with dried dead-burned 
magnesite and not rebumed there was little or no resist¬ 
ance to the molten metal penetrating to the shell. Far 
better results can be obtained by using burned brick 
and inserting between them thin metal sheets or strips. 

In some types of furnaces a hot spot is developed on 
one section of the wall due to the location of the elec¬ 
trodes. In such cases, when a magnesite lining is used, 
a section will sometimes fall out when the furnace is 
tilted. This trouble can often be overcome by inserting 
a patch of silica brick in the hot section. 

The continuous or intermittent operation of a fur¬ 
nace has a very important bearing on the refractories. 
This is especially true of the roof, which will be dis¬ 
cussed later, but also applies to a lesser extent to the 
hearth and lining. 

Silica and magnesite are both affected by rapid 
changes of temperature, but the latter to a much 
greater extent. In a basic operation it is, therefore, 
unwise to carry magnesite above the slag line, as the 
spalling action on silica will be much less. 

When a furnace is operated intermittently, especially 
with prolonged shut-downs, the use of dolomite in any 
great thickness is unwise because it will slake to a 
powder upon exposure to the atmosphere. 

Roof Brick and Its Laying 

In the matter of roofs the furnace man is practically 
limited to the use of two refractories—silica and fire¬ 
clay. 

A roof properly built of high-grade silica refractories 
will undoubtedly give longer life than any other pro¬ 
vided the furnace is operated continuously, but nothing 
will prevent spalling and short service when the fur¬ 
nace is operated intermittently. This latter fact has 
been extremely hard to impress upon the furnace users, 
with the result that the refractories manufacturer has 
been blamed for many roof failures for which he was 
not responsible. It is extremely hard to heat up an 
electric furnace slowly and avoid spalling the silica 
brick, and it is therefore necessary to determine by 
experiment whether a fireclay roof will serve better 
under the conditions. It is simply a question of whether 


the fireclay will melt or tfie silica spall faster, a mat¬ 
ter easily determined by a comparison of the number of 
heats. 

Most of the roof spalling that has been encountered in 
furnaces that have been operated continuously has 
not been due to temperature changes but to faulty con¬ 
struction. When a roof is laid up, either of shapes or 
9 in., the proper expansion joints are usually left. On 
the first heat the wood expansion strips are burned out 
and the top is then thoroughly grouted with silica 
cement. This grouting fills all open joints and when the 
roof cools down the brick or shapes settle down into a 
fairly tight job. The expansion joints have practically 
disappeared, either though the settling together of the 
brick or by being filled with grout, and therefore upon 
the next heat the brick, having no chance to expand, 
begin to crush one another, the natural result being 
that the lower or small end is crushed off first and drops 
into the bath. This crushing or spalling does not take 
place over the entire roof but only between the skewback 
and electrode rings. It is in this area that the greatest 
thrust is encountered. Many efforts have been made 
to devise a means of overcoming this difficulty, but 
the only one that has met with success is the Griffin 
patent. This patent covers a roof containing special 
shaped brick in the rings between the skew and the 
electrode rings. Each of these brick has an offset or 
shoulder near the upper or top aide which in practice 
prevents the grout from penetrating beyond it, thus 
leaving the original expansion joint free to come and go 
at the bottom. 

In practice this roof is giving splendid results, the 
life under continuous operation being from 100 to 200 
per cent greater than for straight brick. 

There is no part of the furnace that receives harder 
treatment than the roof and no part that presents 
greater difficulties for fair comparisons. The differ¬ 
ence of only a few inches in the distance from slag 
line to roof will make a very great difference in the 
life. One instance was noted where a Heroult Voof ring 
was raised 6 in., with the result that the silica roof 
gave twice the number of heats. 

The handling of the arc also has a very considerable 
bearing on the roof life. 

Another very important cause of short roof life has 
been the lightness or instability of the roof ring. Some¬ 
times this ring has been constructed of such light 
material that when a roof was picked up to be placed on 
the furnace the weaving effect was great enough to 
loosen all of the brickwork, the result being that some 
of the brick or shapes would drop out entirely, or at 
least drop down out of place, with the loss of a number 
of the important expansion strips. Many lining and 
roof failures blamed upon the refractories have been 
entirely due to the lack of rigidity in furnace construc¬ 
tion. 

Treatment of Refractories 

All refractories are injured by exposure to the 
weather. The manufacturer uses every care to prevent 
his product from being exposed, only to note that many 
users pay no attention to this important point. Freez¬ 
ing is very injurious to any refractory, but is probably 
most damaging to silica brick on account of its porosity. 
Dampness in itself will not greatly injure a refractory, 
but the damage is done in using wet brick in a lining 
and then not taking sufficient time to thoroughly dry 
them out. There is absolutely no safe rule to follow in 
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the rate of heating a damp*wall. It is a guess at best 
and the furnace man who uses wet brick should be 
willing to accept the results if his guess is wrong. 
Magnesite brick should never be wetted and should be 
laid up with dry cement. These brick give up moisture 
slowly, and if it is present and the heat is raised fast 
enough to convert it to steam, the brick will be disin¬ 
tegrated to a powder. At least 99 per cent of the com¬ 
plaints received by magnesite brick manufacturers on 
their product are due to the use of wet brick or the 
attempt to lay them up with a wet mortar. 

Not enough attention is paid to proper expansion 
joints when using magnesite brick. A full in. per ft., 
or per cent, should be allowed and it is always the 
best practice to allow for expansion between brick. 
This can easily be done by using pasteboard strips. 

A special effort should be made to handle magnesite 
and chrome brick with extreme care, not only because 
of their high cost but because they are laid up with 
very small quantities of dry cement and chipped and 


broken edges and corners will not make a tight job. 
Brick should always be laid up with the cement recom¬ 
mended by the refractories manufacturer. Many 
patching cements and refractory mortars are extremely 
injurious to brickwork under certain conditions and 
none now on the market should be used in contact with 
magnesite brick. 

The use of a course of chrome brick between the mag¬ 
nesite and silica has been common practice in metal¬ 
lurgical furnaces, but in the past few years has been 
found to be unnecessary. The presence of chrome is 
naturally objectionable when making many steels. 

Finally, skill in furnace operation has much to do 
with the life of the refractories in the furnace walls 
and roof. The most critical period of the heat is just 
before the arc is veiled by the froth from the slag. At 
this time the section of the lining nearest the electrodes 
is exposed to an intense heat. Close attention by the 
operator at such times will add many heats to the life 
of the lining. 


Substitute Belting in Germany 

By C. a. Hfjse 

D uring the war, while Germany was cut off from 
the world's markets, the want of various raw 
materials formerly imported from abroad made itself 
increasingly felt and though, in spite of the blockade, 
supplies were flowing in from neutral countries they 
cannot be said to have relieved the situation to any 
feasible extent. The German industries were thus 
thrown upon their own resources and immediately set 
to work on the utilization of all kinds of substitute 
materials. 

Leather for belting was one of the many materials 
which became scarce and for which the need for effi¬ 
cient substitutes made itself severely felt. Though the 
pre-war* consumption of leather for belting amounted 
only to 4 per cent, and for packing, etc., to 1 per cent, 
it should be remembered that practically every avail¬ 
able ounce of leather was commandeered by the gov¬ 
ernment for munition and other war industries. The 
textile industry might have come to the rescue but for 
its own shortage of raw materials. The need for suit¬ 
able substitutes having become pressing, extensive 
experiments with belting made of wood pulp products 
were carried out; belts built up of wire, with wooden or 
pasteboard members, similar in construction to a driv¬ 
ing chain, were also subjected to extensive tests. Many 
patents were granted for paper belts reinforced by an 
interior wire netting, etc., a/id reports at hand tend to 
show that on the whole they gave satisfactory results, 
beifig particularly adapted for horizontal drive, though 
it would appear that for agricultural machinery they 
were less suitable. 

Use Continued After the War 

With the lifting of the blockade Germany was once 
more enabled to replenish her depleted stores of some 
foreign raw materials. The use of substitute belting, 
however, is being continued because of the deprecia¬ 
tion of German currency, which has almost prohibited 
the purchase of leather abroad. 

For decades to come Germany will, for purely eco¬ 
nomic reasons alone, have to reduce her consumption 
of imported materials to a minimum while developing 


her productive capacity to a maximum. The truth of 
this statement has already been acknowledged by her 
manufacturers, with the result that their engineers are 
beginning to pay special attention to the redesigning 
and reconstruction of machinery with a view to adapt¬ 
ing substitute belt drives. The experience gained dur¬ 
ing the last few years makes rather interesting reading. 
The instructions given by substitute-belting manufac¬ 
turers will doubtless be read with equal interest in 
America inasmuch as some of them apply equally to 
leather belting—especially when of poor or medium 
quality—the careless handling of which is a costly fac¬ 
tor in the maintenance of otherwise well-managed shops. 

Limitations in Its Use 

The difficulties and obstacles encountered in the ini¬ 
tial stages were due not only to the lack of experience 
but to the fact that all available data on belting as 
contained in engineering handbooks and catalogs were 
applied to leather belting and could be used only for 
substitute materials of similar quality. The educational 
value of up-to-date trade journals was perhaps never 
more apparent than at this initial stage. Substitute 
belting proved in all cases inferior in strength to leather 
and it was accordingly found necessary to increase 
the standard widths of pulleys. As to crowning of pul¬ 
leys—a subject on which there was always a divergence 
of opinion among engineers—it was definitely estab¬ 
lished that excessive crowning proved rather disad¬ 
vantageous. Low speeds v^ere also condemned, it being 
suggested that a speed of less than 3 ft. per second 
should be avoided, and tests carried out with a view 
of furnishing data on pulley diameters showed that the 
efficiency of pulleys having a diameter of less than 8 in. 
was rather poor. Particular attention has to be paid 
to proper alignment of shafts and pulleys in order to 
insure steady and quiet running and avoid transversal 
movements of the belt. Flange pulleys should not be 
used, the tendency of the belt to rub against, or crowd 
upon, the flanges having injurious effects upon the belt. 
For a simil^ reason it is suggested that belt shifters 
should be provided with rollers. Sharp edges on belt 
shifters or cone and step pulleys should be rounded 
off, their knife-like action being liable to destroy the 
best material within a short time. 

liprllti, Germany. 
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EflBcient Hydraulic Laboratory Ptobb 

The 21-ton hydraulic testing presB shown in Fig. 1 
iH capable of handling an unusually wide-range of mate¬ 
rials and is .quick and convenient to operate. 

The base is solid steel, into which the two forged- 
steel strain rods are screwed. These rods are supported 
at the top by a cast-iron yoke through which runs a 
long screw. The screw has square threads and is 
operated by a handwheel. 

The platen slides on brass-bushed Hearings on the 
strain rods. It has a rim around the edge and spout 
for catching and draining off any juices that may flow 
over the sides. The platen is cast with a 3i-in. ram 
^hich extends into the steel base and which serves the 
purpose of a hydraulic cylinder into which a ram works 
that is forced forward by means of a screw and hand- 
operating device as shown by the left-hand projection 
in Fig. 1. 

To operate the press the material to be pressed is 
placed on the platen and the swiveled head on the screw 
is then screwed down tight against the material. The 
other screw shown on the lower left of the illustra¬ 
tion is then operated, thereby bringing pressure to bear 
on the liquid that fills the cylinders and forces the main 
ram upward, thus compressing the material. When the 
pressure reaches 4,200 lb. per sq.in. as indicated by 
the gage a total force of twenty-one tons is exerted 
between the swivel head on the screw and the platen. 

Various containers to accommodate different classes 
of materials are provided. These include two sizes of 
curb type containers each with steel plates drilled and 
grooved to facilitate drainage. These plates are used 
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in pairs with the grooved faces together. Another type 
is the ring or Biichner container. This consists of a 
series of ten rings bolted together and so grooved and 
drilled that the expressed juices readily drain. A 
special plunger fits in the center of the rings on top 
of the material and the pressure is applied to this 
plunger. Solid test curb and test ring type containers 
are shown in Fig. 2. Still another type is the filter 
pot container which is highly satisfactory for use with 
substances that are in a liquid or semi-liquid state. 

Clearance or daylight space of this press is 20 in. 


from platen to swivel head when at its highest point. 
Inside measurement between rods is 9 in. The press 
is built by the Hydraulic Press Manufacturing Co. of 
Mount Gilead, Ohio. 

An almost unlimited range of experimental work can 
be handled in this press, including extraction, filtering, 
briquetting, extruding and small forming and forcing 
jobs. In the latter uses a record of the pressure 
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required for any operation may be made, since the gage 
accurately shows the tonnage brought to bear on the 
material under pressure. 

Such materials as flavoring extracts, tinctures from 
herbs, etc., are representative of the class of materials 
to which the extraction method would apply. Both 
the rack and cloth methods and curbs are used in this 
work. 

For briquetting, dies may be arranged to press from 
one or both sides. Dies for extruding metal and other 
substances may also be used in this press. 

Products that may be tested by the filtering process 
include dyes, clays, cocoa, oil extraction, etc. For the 
last, the containers are made very thick so that when 
heated they retain the heat during the period under 
pressure. 


A Furnace for the Determination of Moisture in 
Dry CO,-Free Air 
By J. a. Montgomkry 

In determining the percentage loss of moisture at 
110 deg. C. it is usual in quantitative analysis to heat 
the material in question in an ordinary gas oven. 
Should the material which is being analyzed have any 
great tendency to hydrate and absorb CO^, as in the 
case of Portland cement, the Ibss obtained at 110 deg. C. 
will very likely be erroneous. The difficulty has beep 
overcome in this laboratory by the use of a small elec¬ 
tric furnace through which a stream of dry CO -free air 
is conducted. A cross-section of the furnace, which has 
been producing satisfactory results for the past three 
years, is show’n in the accompanying diagram. It was 
designed by Dr. E. O. Harder. 

It consists of an iron cylinder 6 in. in diameter and 
8 in. long. One end of the cylinder is threaded, and a 
heavy iron cap, which forms the bottom of the furnace, 
is tightly screwed to it as shown in the illustration. The 
furnace is supported by four iron legs screwed into the 
bottom. The legs are of sufficient length to permit the 
connection of an air line with the inlet cock and also 
to provide space for tf e two electric terminals. Spark 
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plugs serve as electric terminals. The top or lid con¬ 
sists of an iron cap with a machined groove ft in. deep 
and sufficiently wide to permit the walls of the furnace 
to extend up into the lid as indicated. This arrangement 
is employed to afford a more closely fitting cover. An 
iron well through the center of the lid and extending 


0 



Sectional Plan B-B 

down into the center of the furnace is half filled with 
mercury, which affords a bath for the thermometer. A 
suitable stand of two perforated plates (see sectional 
plan) with a capacity of sixteen porcelain crucibles rests 
upon four lugs which are screwed into the wall of the 
furnace. The plates are attached to each other by means 
of a central column. This is hollow in order to permit 
the mercury well to extend down within it. One outlet 
cock, which serves as an air exit, is provided in the 
upper portion of the furnace wall. The heating unit 
consists of 32 ft. of No. 17 nichrome wire in ten coils 
(these are embedded in fireclay) and secured to an 
asbestos board. The unit is heated by means of a 110- 
volt circuit, while external resistance is employed to 
control the temperature. Compressed air, which is 
passed through a train of towers containing sulphuric 
acid, soda-lime and calcium chloride to remove the 
and CO„ enters the inlet c,ock at a moderate rate. This 
furnace is adapted for temperatures up to 260 deg. C. 
dnd can easily be controlled within five degrees. The 
entire furnace is covered with several coatings of heavy 
abestos paper. 

StriK'tiirnl MiitcriMls llosoarrli Tjiborutory. 

('hic'aKft. 111. 

Excess Temperature Cut-Out 

To prevent the overheating and consequent burning 
out nf h 2 aling windings in electric furnaces, a new de¬ 
vice has been introduced and provisionally patented by 
the Automatic & Electric Furnaces, Ltd., the manufac¬ 
turers of the Wild-Barheld Furnace described in 
Chemical & Metallurgical Engineering for Oct. 6, 
1920, p. 699. This consists of a replaceable loop of low- 
resistance wire which enters the furnace for a short 


distance connected in series with the heating current. 
So long as the loop is intact current will heat the fur¬ 
nace. Should, however, the temperature of the furnace, 
due to neglect, become excessive and so endanger the 
heating winding, the wire loop melts and interrupts the 
heating current and at the same time a red pilot lamp or 
other warning signal is put in operation. A loop having 
a melting point of 960 deg. C. has been found very use¬ 
ful in protecting furnaces wound with base-metal alloys. 

Soda Ash Airveyor 

The increasing difficulties in obtaining common labor 
to unload and handle bulk materials from cars and 
barges, together with the high cost of wages, are felt 
all over the country, and this is especially the case 
where powdery materials, such as cement, soda ash, 
powdered lime and material of similar nature have to 
be carried. The injurious effect of the dust makes 
laborers refuse the work. 

The Guarantee Construction Co. of New York, pioneer 
in the field of building pneumatic conveyors, gave this 
question considerable thought and study, the result of 
which was the installation of a portable airveyor at the 
plant of the F'ederal Plate Glass Co. in Ottawa, Ill., 
to handle soda ash, salt cake and powdered lime from 
cars to bins in an adjacent storage house. Specially 
designed dust collectors for the purpose have proved 
very efficient, so that the disposition and loss of dust 
were overcome in a way entirely satisfactory. 

The system used is a suction system, whereby the 
material is drawn from the car through a flexible hose 
into a vacuum tank designed to recover a large per¬ 
centage of the dust floating in the air. This tank, 
together with a motor-driven positive rotary exhauster 
and another special dust collector of the double shell 
type connected to the exhaust line, is mounted on a 
movable platform running above the storage bins and 



SODA ASH airveyor 


delivers the material through a rotary airlock feeder 
directly to storage. The dust recovered in both tanks is 
collected separately and also delivered through rotary 
feeders to the bins,* so that there is very little dust 
shown at the exhaust. 

The airveyor has been in successful operation for 
about six months, and enables the purchaser to unload 
material with one man in the car, working under 
much more agreeable conditions. The inside of car, as 
well as the storage house, is entirely free from the 
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obnoxious dust, thus allowing other work to be done on 
the premises during unloading, which was impossible 
before. 

The airveyor is handling material at the rate of ten 
tons per hour, and its capacity could have been greater 
if building conditions had not made it impossible to 
increase the size of apparatus. Airveyors can be built 
to handle quantities up to twenty tons per hour for 
movable units, while when stationary, a capacity of 
forty tons can be obtained without making the installa¬ 
tion too costly and cumbersome. 


Electric Arc-Furnace Regulator 

High electrode operating speed and close precision of 
regulation with absolute freedom from hunting are the 
two important features of the electric arc-furnace 
regulator just placed upon the market by the Westing- 
house Electric & Manufacturing Co., East Pittsburgh, 
Pa. Speeds 2[ to 3 ft. per min. depending upon the 
amount the quantity being regulated is from normal and 
.*) per cent precision are claimed. 

The ability of this regulator to incoi-porate high 
.speed with a narrow current zone is due to the fact that 
the electrode speed tapers all 
the way from full to zero as 
the regulated current ap¬ 
proaches its normal value. 

In other words, within cer¬ 
tain limits the restoring 
speed is approximately pro¬ 
portional to the amount the 
current in the electrode devi¬ 
ates from normal. This per¬ 
mits the greatest possible 
electrode speed for a given 
current variation. This fea¬ 
ture is particularly appreci¬ 
ated during the melt-down of 
cold scrap. For small varia¬ 
tions in current the speed is 
slow enough to prevent con¬ 
tinuous breaking of the arc 
and at the same time, when 
the solid metal begins to 
cave into the pools of molten 
metal under the electrodes, 
sufficient speed is available 
to permit the regulator to ei^kctrio ahc-i’uhna(’K 
extricate the electrode be- rkc'.itt.atoh 

fore the time relay allows 

the breaker to trip. When the current is turned on a 
furnace charged with 'cold scrap, it is necessary only 
to throw the regulator control to the automatic posi¬ 
tion. Regardless of the position of the electrodes at 
this time, the regulator will allow each one to run down 
at full speed until it touches the steel, when complete 
automatic regulation will commence. It is absolutely 
impossible for an electrode to get into the steel, and 
practically no attention is required from the operating 
personnel. 

One very important feature of the regulator is its 
utilization of the arc voltage as well as the arc current 
to control the motors. This device absolutely prevents 
the electrodes getting into the steel under automatic 
regulation. Under-voltage relay trips on the control 
circuits are unnecessary. With any purely current 
actuated device, it is impossible to maintain equal arc 


lengths in furnaces using two or more electrodes, par¬ 
ticularly when operating at reduced power. In the 
regulator, the arc voltage, as w»ell as the electrode cur¬ 
rents, is maintained balanced. 

The voltage coils also make the control qf each elec¬ 
trode independent of the others in the surface. In fact, 
one electrode may be entirely withdrawn without dis¬ 
turbing any of the others. In a regulator dependent 
upon current control exclusively, any movement of one 
of the electrodes causes the elements of all other elec¬ 
trodes to change their position.^. 



S3mopsis of* Recent Qiemical 
&Metiillui^Gal Literatuie 


Coal-Saving in the Chemical Industry.—A detailed 
study of the sixty typical steam boiler installations in 
English chemical plants has been completed recently 
by David Rkownlik. The results are given in a scries 
of articles in the Chemical Trade Journal and (Uiemical 
Krujineer (Aug. 21, p. 247; Sept. 4, p. 311; Sept. 11, 
p. 343). Since these results form part of a compre¬ 
hensive survey of steam generation methods in British 
industry as a whole, it is po.ssible to compare the figures 
for the chemical industry with c<»rresponding data for 
a group of installations representative of all industries. 

The articles cover the methods used in making the 
tests, a tubulated summary of the results obtained at 
each of the sixty plants, a detailed di.scu.Hsion and an¬ 
alysis of this table, a summary of the results, and rec¬ 
ommendations as to methods for promoting fuel econ¬ 
omy in these plants. Since it is almost impossible to 
summarize adeciuately a paper of this character, the 
following excerpts serve merely as an indication of the 
.scope of the article, and the reader is referred to the 
original for details. 

Contrary to what might naturally be expected, the 
efficiency of steam generation in the chemical plants 
.studied was found to l>e slightly below the average. In 
commenting on thi.s, Mr. Brownlie added that he had 
been struck very forcibly by the lack of organizing and 
engineering ability displayed in many chemical works. 
As regards general factory organization and modern 
methods of costing, many industries such as the motor 
car trade are so far ahead of the methods generally 
used in the chemical trade that the comparison is 
painful. From the point of view of welfare of em¬ 
ployees, canteens, lavatories, rest rooms, etc., the 
chocolate industry and rnany engineering concerns 
are in another world compared with most chemical 
works. As regards engineering, a trained engineer 
from a steel work.s, shipbuilding yard or almost any 
large engineering shop would be considerably staggered 
ut the general engineering of the average chemical 
plant. Several interesting points will be noted in the 
detailed analysis of results. 

Out of the sixty plants, in only two cases was the 
fuel analyzed in an accurate manner, so that the quality 
of the fuel was known. In certainly over 90 per cent 
of cases the fuel was used without the slightest knowl¬ 
edge of its heating value. As is, of course, well known 
to steam users today, the fuel supply is so complicated 
that the consumer is glad to get hold of any kind of 
coal and there appears to be no control over the quality. 
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Before the war, however, steam users had a very ex¬ 
tensive choice of coal, but in the chemical industry there 
were certainly not 10 per cent of steam users who 
analyzed the coal and purchased accordingly. 

With regard to scale troubles, there were twenty- 
seven plants which either had no trouble at all or only 
slight trouble, twenty-one which might be described 
as ^'moderate’’ and twelve which can only be described 
as “chronic.” It is rather astonishing to find that over 
50 per cent of the boiler plants in the chemical industry 
are in trouble with the feed water, in spite of the fact 
that in most cases efiicient chemists are employed in 
the plants. The general principle seems to be to leave 
the boiler plant to the engineering department, which 
has no time to attend to it, and the interference of the 
chemist seems to be resented. It is further astonish¬ 
ing to find how many chemical plants buy “quack” 
boiler compositions and pay exorbitant prices for them. 

Of the sixty plants, fifty-five were not equipped with 
CO, recorders and only two plants can be described as 
fitted with CO, recorders in good working order and 
regularly used. The testa show that the average CO., 
obtained is only about 8.5 per cent. The figures can 
be divided as shown in Table I. 

Only nineteen plants were fitted with superheaters. 
In these the average temperature of the steam was 
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340 deg. F. before superheating and 450 deg. P. after— 
that is, 110 deg. F. superheat. The value of super¬ 
heating seems to be very little realized. Superheating 
can be* of two kinds. First of all, there is the question 
of partial superheating (say, 75 to 100 deg. F.), with 
the idea of completely drying the steam so as to avoid 
condensation losses in the pipes. Most chemical works 
have an extensive system of steam pipes, and partial 
superheating is of particular value in such cases. High 
superheating (200 deg. F.) is used to increase the effi¬ 
ciency of the* steam utilization plant. 

The true average net working efficiency for the whole 
sixty plants was found to be approximately 58 per cent 
—that is to say, 42 lb. out of every 100 lb. of coal fired 
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is wasted. The average is slightly worse than that for 
all industries (60 per cent). The efficiencies are di¬ 
vided as shown in Table II. 

It will be noted that 53.3 per cent of the plants are 
working with an efficiency of less than 60 per cent and 
!»nly 11.7 per cent of the plants exceed 70 per cent. 


The general conditions of steam generation seem to 
be much the same all over the world and the average 
efficiency of boiler plants is probably less than 60 per 
cent. In the United States the gener^ performance 
was found to be very poor on investigation by the Fuel 
Economy Department and opportunities for substantial 
economies were glaringly evident. An examination by 
the author of thirty or forty boiler plants in France 
has shown that although water-tube boilers are in more 
extensive use and fuel is more expensive and difficult to 
obtain, it is very doubtful whether the results obtained 
are any better than in England. 

If a boiler plant is considered as a factory in itself, 
the methods necessary for scientific control are easily 
visualized. The raw materials are essenti^ly coal, 
labor, water and air, and the finished product is steam 
at a given temperature and pressure. Hence, in order 
to keep an efficient production record, it is necessary to 
have continuous data on the amount of water evapor¬ 
ated, the amount of steam used in the various processes 
or departments, the amount of coal burned, the calorific 
value of the coal and the percentage of CO, in the 
fine gases. 

A typical boiler plant of six Lancashire boilers burns 
12,000 tons of coal a year, valued at, say, £24,000. 
1'he cost of a complete set of instruments, including 
water meters, automatic coal weighers, CO, recorder, 
coal-testing outfit, pyrometer installation, recording 
draft- and steam-gages, is less than £1,000. Taking the 
cost of a skilled attendant at £350 a year, interest at 
6 per cent and depreciation at 15 per cent, the total 
annual expenditure will be about £600. The saving due 
to efficient control is, on a most conservative estimate, 
10 per cent, or £2,400 a year. 



Recent Chemical 
oMeAallui^giGal Ibtents 


British Patents 

Comiilote Bpeclflcntlons of any British patent may be obtainetl 
by ^mlttlnf? Si5c. to the Superintendent British Patent OlHce. 
Southampton Butldlnaa. Chancery Lane, London, England. 

Extracting Metals. — Ores, concentrates, furnace 
dust and the like, preferably finely divided, are mixed 
with sodium chloride, preferably in finely divided form 
or in solution, and the mixture is heated to the volatili¬ 
zation temperature of sodium chloride, whereupon 
metals are volatilized and may be collected. The process 
is applicable, for example, to the treatment of lead-zinc 
ores, lead and silver being volatilized, and to the extrac¬ 
tion of other metals such as copper, bismuth and molyb¬ 
denum. (Br. Pat. 144,728—1919. Krupp Akt. Gks. 
Fi)R Grusonwerk, Buckau, Germany, Aug. 11, 1920.) 

Frosted Glass.—Relates to a process for producing 
a mat surface on glass. According to the invention, the 
glass surface is coated with a composition containing a 
substance which, when heated, reacts on the glass to 
form an acid-decomposable product. The competition 
also contains a relatively inert substance and a binding 
agent. The coated surface is heated to the required 
extent and, after cooling, the acid-decomposable matter 
is removed by an acid other than hydrofluoric. As an 
example, a composition consisting of basic lead silicate, 
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pulverized porcelain and a binder such as gum is de¬ 
scribed. (Br. Pat. 144,737—1919. T. UEbll, Kyoto, 
Japan, Aug. 11, 1920.) 

Electric Endosmose,—Before separation by electric 
endosmose of mixtures of colloids, ions and non-ionized 
bodies, ions which are unsuitable for the process are 
replaced by more suitable ones—^for instance, chloride, 
sulphate, or phosphate ions by inorganic or organic ions 
of the same or different valency, or calcium, magnesium 
or aluminum by ammonium, sodium, or i^otassium. If a 
mixture containing ammonium sulphate and albumin 
is treated in a three-compartment cell, even the most 
electro-positive diaphragms do not prevent more rapid 
migration of the ammonium ions and consequent acidity 
of the mixture in the middle compartment; but after 
treatment of the mixture with barium acetate and re¬ 
moval of barium sulphate, the mixture on electrolysis 
with a positive diaphragm at the anode remains feebly 
alkaline and albumin is not precipitated. If barium 
chloride is similarly used, the mixture keeps feebly acid. 
Both anions and cathions can be replaced; for instance, 
if aluminum sulphate is present, the aluminum can be 
replaced by ammonium and the sulphate ion by a mono¬ 
valent one. (Br. Pat. 144,710—1919. Elektro-osmose 
Akt. Gbs., Berlin, Aug. 11, 1920.) 

Organic Metallic Compounds, Arsine Derivatives.— 
Amides and acids of the general formulse R^AsCONH, 
and R^sCOOH, when R a fatty or aromatic radical, 
are prepared by hydrolysis of the corresponding nitriles 
R,AsGN. According to examples, dimethylarsinoformic 
acid and diphenylarsinoformic acid are obtained by 
treating cacodyl nitrile and diphenylarsine nitrile with 
dilute sulphuric acid; diphenylarsine nitrile is converted 
into the corresponding amide by hydrogen peroxide, 
and the amide converted into diphenylarsinoformic acid 
by sodium nitrite and sulphuric acid. Dimethylarsino¬ 
formic acid forms salts with sodium, calcium, magne¬ 
sium, manganese, iron, cerium, mercury, quinine, strych¬ 
nine, etc. (Br. Pat. 144,806—1919. A. Job and H. 
Guinot, Paris, Aug. 18, 1920.) 

Lecithin.—Lecithin is separated from animal or 
vegetable matter containing it, or from crude lecithin, 
by dissolving the raw material—e.g., egg yolk or fish 
roe—in an organic solvent, treating the solution with 
hydrogen in the presence of a hydrogenating catalyst 
such as palladium or nickel, interrupting the hydro¬ 
genation when the lecithin has been saturated, as shown 
by test extraction with cold ethyl acetate, then evapo¬ 
rating off the solvent, and dissolving the residue in hot 
ethyl acetate, from which, on cooling, the lecithin sepa¬ 
rates out. (Br. Pat. 144,896—1919. C. BAUMANN and 
J. Grossfeld, Recklinghausen, Aug. 18, 1920.) 

Cuprammonia Cellulose Solutions; Artificial 
Threads.—Solutions of cuprammonia cellulose, which 
are permanent and capable of being satisfactorily spun, 
are obtained by the addition of sugars both of the 
grape-sugar group and of the cane-sugar group; the 
former are added to prevent oxidation of the cupric salt 
and of the cellulose, and an amount of 0.25 per cent of the 
cellulose taken is sufficient; the sugars of the cane sugar 
group and of which refined beet sugar is the most suit¬ 
able, are added to effect or maintain the hydration of 
the cellulose, and of these sugars it is sufficient to add 
2 per cent of the weight of cellulose taken, or a little 
more if the cellulose has not been decomposed. By the 
addition of a reducing sugar, it is stated that the solu¬ 
bility of cupric oxide in ammonia is increased, and the 


solution of the cellulose in sdeh solution rendered more 
rapid afid complete. (Br. Pat. 145,035—1919. Glanz- 
FARBEN Akt. Ges., Petersdorf, Germany, Aug. 18, 
1920.) 

Dental Cements.—Colloidal silicic acid in the form 
of hydrogel, acetogel or alcogel, is added to dental ce¬ 
ments of the kind in which a phosphoric acid or acid 
phosphate is an ingredient to prevent the liberation of 
acid after the cement has set. The silicic acid may be 
added to the powder before it is mixed with the phos¬ 
phoric acid, or the powder may be mixed with a solu¬ 
tion of the silicic acid in phosphoric acid or an acid 
phosphate. In an example, to a solution of magnesium 
and aluminum sulphates in molecular proportions is 
added sodium silicate and caustic soda lye until the mag¬ 
nesium aluminum silicate is precipicated. Colloidal 
silicic acid is added and the precipitate is filtered, dried 
and mixed with phosphoric acid and an acid pl osphate. 
(Br. Pat. 145,052—1919. S. SCHIFF, Karlsruhe, Aug. 
18, 1920.) 

Preparation of Urea.—Urea is prepared by forcing 
a mixture of carbon dioxide and ammonia into an auto¬ 
clave and maintaining the melt formed for a sufficient 
time at the temperature required for the transforma¬ 
tion of ammonium carbamate into urea. The process 
may be carried out in a continuous manner by forcing 
the gases into an autoclave and keeping the melt at 
135 deg. C. for two hours, then slowly releasing the re¬ 
action mass through a bottom valve to a column still 
in which it is distilled, urea solution running off from 
the bottom of the still while unchanged ammonia and 
carbon dioxide pass off to a dephlegmator and thence 
back to the compressor. More ammonia and carbon 
dioxide are supplied to the autoclave, or an aqueous 
solution of ammonium carbamate or carbonate is sup¬ 
plied to the top of the column still. The amount of 
moisture in the gases led back to the compressor may 
be controlled by keeping the temperature at the outlet 
of the dephlegmator at say 60 deg. C. The expansion 
of the melt may be allowed to take place in two stages 
to save compression energy. (Br. Pat. 146,060—1919. 
Badische Anilin und SoDA-FABRiK, Ludwigshafen-on- 
Rhine, Aug. 18, 1920.) 

Separating Suspended Impurities From Gases.—In 
the electrical separation of impurities suspended in 
gases, there is employed an undamped phlsating uni¬ 
directional voltage having a frequency considerably 
higher than about 50—^the frequency ordinarily em¬ 
ployed with alternating current—and preferably having 
a medium frequency of the order of 250-1,600 periods; 
a frequency of 600 is particularly advantageous. It is 
stated that such a pulsating, voltage may be super-im¬ 
posed on ‘‘a constant direct-current voltage pulsating 
with low frequency.” (Br. Pat. 146,477—1919. 
Metallbank und Metallurgische Gbs., Frankfurt- 
on-Main, and J. E. Liliknfeld, Leipzig, Sept. 1, 1920.) 

Deodorizing Soap.—Liquid soap is deodorized by 
treating it under pressure—e.g., in an autoclave at a 
temperature above 100 deg. C. with steam. The auto¬ 
clave may be heated by direct firing or by admis.sion of 
superheated steam. Hot water or steam, as the case 
may be, is admitted so as to keep the concentration of 
the soap solution approximately the same during the 
operation. After some hours a valve in the autoclave 
is opened, and odoriferous impurities are carried off 
by the escaping steam. (Br. Pat. 146,502—1919. 
Persapol Ges., Hanover, Germany, Sept. 1, 1920.) 
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Current Events 


in the Chemical and Metallurgical Industries 

■==== ■ -11 nn I niftM»-e====== ' ' 


Conservation of Timber by Chemical Treatment 

On Friday cveninK, Nov. 5, the American Section of 
the Society of Chemical Industry met at the Chemists’ 
Club for a conference on conservation of timber by 
chemical treatment. Sumner R. Church presided. Her¬ 
man von Schrenk spoke on the preservative treatment 
of wood and forest resource conservation. About 65,- 
000,000 gal. of creosote oil is used annually at present. 
The supply can be increased grrcatly if the practice of 
burning the crude coal tar at the coke and steel plants 
ceases. About 48,000,000 lb. of zinc chloride, the sec¬ 
ond most important preservative, was consumed last 
year and ample supplies are available to meet any de¬ 
mand. Mercury and fluoride salts are exceptionally 
good for these purposes, but comparatively are too costly. 
Interesting and instructive slides were displayed show^- 
ing graphically the amount of timber available, and the 
excess of consumption over production. Mr. von 
Schrenk drew conclusions showing how preserving would 
assist in overcoming this discrepancy between consump¬ 
tion and production. 

Mr. Kuehn spoke on the outlay and operation of a 
modern wood preserving plant. lie discussed very fully 
the methods of treating wood in the preserving plants. 
There are in the United States 182 such plants. The 
output of these plants has been only 160,000,000 cu.ft. of 
wood, a very small percentage of the wood utilized. Mr. 
Kuehn said that the development of the industry was 
being held back by the shortage of coal tar and other 
preserving chemicals. He discussed fully the most ap¬ 
proved methods of handling the wood and. piling it in 
the storage yards. He called attention to the necessity 
for proper seasoning of the material before treatment 
and he also gave a thorough explanation of the methods 
of treatment, calling particular attention to the difficul¬ 
ties encountered and the means by which they were over¬ 
come. His talk was fully illustrated with slides show¬ 
ing the variouy processes in uclual operation. 

At the close of the meeting a buffet lunch was served 
in the rooms of the Chemists* Club. About two hundred 
members and guests of the society were present at the 
session. Suggestions for topics for forthcoming meet¬ 
ings were asked by the directors, who are making every 
effort to make the sessions bpth interesting and instruc¬ 
tive to the members.* 

Consulting Chemists Named for C.W.S. 

To form the nucleus for his consulting staff General 
Amos A. Fries, the Chief of the Chemical Warfare 
Service, has designated each member of his advisory 
committee a consulting chemist of the bureau. The 
chemists thus designated are W. D. Bancroft, R. C. 
Tolman, A. B. lAamb, E. P. Kohler, F. M. Dorsey, 
W. K. Lewis, L. T. Sutherland, L. C. Jones, C. L. Reese, 
William H. Walker, Bradley Dewey, Reid Hunt, A. S. 
Loevenhart and Julius Stieglitz. 

The advisory committee has been asked by General 
Fries to designate other chemists who may be induced 
to assist the bureau in a consulting capacity. 


Composition of Automobile Exhaust Gases 

A. C. FieldneK, speaking before the Chemical Society 
of Washington on Oct. 28, reported an extensive series 
of investigations made by the Bureau of Mines on the 
composition of automobile gases in relation to ventila¬ 
tion of vehicular tunnels. This work has demonstrated 
a number of important conclusions as to the extent of 
incomplete combustion in automobile engines. An 
average of about 6.4 per cent carbon monoxide in the 
exhaust gases from all types of machines tested for 
all conditions of test is reported. With the proposed 
vehicle tunnel from Manhattan to New Jersey this 
represents at the full capacity of the tunnel a discharge 
of about 400 cu.ft. of carbon monoxide per minute, which 
would require for proper elimination the movement of 
approximately 1,000,000 cu.ft. of air per minute. 

The percentage of carbon monoxide in the exhaust 
varies widely with the adjustment of the carburetor 
and the conditions of driving. The largest percentages 
of carbon monoxide are formed when accelerating or 
climbing grades—^that is, at the time of greatest power 
demand. The point of maximum power production from 
an engine is quite different from the point of maximum 
thermal efficiency. At the point of maximum power 
richer mixture is used than corresponds either to the 
point of maximum thermal efficiency or to the point 
of theoretical air-gasoline ratio. As a practical matter, 
the best remedy for gasoline losses caused by inefficient 
operation is, in the opinion of Dr. Fieldner, to be ac¬ 
complished only through more extensive use of dash 
control devices so that the richness of the mixture can 
be adjusted by the driver according to the power de¬ 
mands. 

To Get More Data on Gas Wounds 

In order that all available information on gas 
casualties in the American Expeditionary Forces may 
be compiled, the Surgeon General of the Army is having 
all information with regard to such casualties 
segregated from the records. One of the significant 
developments of the war is the fact that gas caused a 
large percentage of the casualties, comparatively few of 
which resulted fatally. It is claimed that no single case 
of tuberculosis can be traced directly to injury from gas. 
One of the the objects of the present inquiry is to 
verify this assertion. 

New Haven Section of A.C.S. and Bridgeport 
Chapter of A.S.M.E. Hold Joint Meeting 

The New Haven Section of the A.C.S. and the Bridge¬ 
port Chapter of the A.S.M.E. held a joint meeting at 
the Seaside Club in Bridgeport, Friday evening, Oct. 
19, 1920. 

John R. McGregor of the Eagle-Picher Lead Co. gave 
a very interesting and instructive lecture, illustrated by 
moving pictures, on the prospecting, mining and smelt¬ 
ing of lead ore and the manufacture of lead products 
from pig lead, which was enjoyed by all present. 
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Future of International Catalog of Scientific Liter¬ 
ature Considered at London Conference 

An international conference of delegates from im¬ 
portant scientific academies to consider the future of the 
International Catalog of Scientific Literature has just 
been held in London at the invitation of the Royal 
Society. Representatives were present from fourteen 
countries. The American delegates were Dr. R. M. 
Yerkes, Prof. L. E. Dickson, Prof. L. P. Eisenhart, 
G. C. Gunnell and Dr. S. I. Franz, representing the 
National Academy of Sciences, the National Research 
Council and the Smithsonian Institution. 

Up to the time of the war, more than thirty countries 
were joined in undertaking the indexing and publishing 
the index of the scientific literature of the world. Four¬ 
teen annual issues, each of seventeen volumes, have been 
published covering the literature from 1901 to 1914. 
The results of the war, together with the much increased 
cost of printing and publishing, have interrupted the 
undertaking and no index of scientific literature pub¬ 
lished since 1914 has been issued. The conference de¬ 
cided that even though a change may be made in the 
future in the method of indexing and of publishing the 
index, as has often been suggested, it is imperatively 
necessary to continue the present method until the 
scientific literature published up to the end of 1915 
and possibly al.so that up to the end of 1920 has been 
catalogued. 


Business Conditions of Ohio Chemical Industries 

In a majority of the industries of Ohio production 
is at a low ebb. Manufacturers feel that they are fac¬ 
ing a period of readjustment and a move toward lower 
price levels. There is no feeling of pessimism in the 
reports emanating from the various centers—in fact, 
operators feel confident of a stimulated demand with a 
return to a more normal basis. 

In the Akron district the production of tires and 
other rubber products is at its lowest point and manu¬ 
facturers are taking advantage of the situation to con¬ 
duct inventories. On Nov. 1 the Goodyear Tire & Rub¬ 
ber Co. resumed operations on a four-day weekly basis 
with daily production at about 6,000 tires. The Fire¬ 
stone factories are operating on a five-day weekly 
basis. The outlook for the tire industry is not of the 
best. Most of the larger companies are operating on 
a 20 to 25 per cent of normal production basis. 

Annual inventories showed that the larger companies 
were hard hit by high prices on raw material. Accus¬ 
tomed to buying in the open market in large quantities, 
they are reported to have large stocks of raw rubber 
and cotton which were purchased at the peak of high 
prices. Now that prices on both have dropped con¬ 
siderably, it is only the smaller companies that can take 
advantage of present prices, having bought on a closer 
margin. 

On the other hand the paper mills of the Miami 
Valley district report much better conditions. During 
the past few weeks they.have been able to maintain 
maximum production through firmer supplies of pulp 
and fuel. Few of them, however, have a reserve supply, 
but no curtailment is expected because of shortage of 
raw material in the immediate future. 

The Champion Coated Paper Co. has let contracts for 
a new building 720 x 65 ft. to house the sizing and 
bleaching departments and to provide additional clay 
storage space. Work will be started about Dec. 1. 


Iron and steel operatorstin the Youngstown district 
report slightly reduced production. The inflow of 
new business is not up to the rate of shipments, which 
means, of course, slowing up of operations unless buy¬ 
ing revives shortly. There is a general feeling in this 
district that the industry will encounter readjustments 
and move toward a lower price level before the big 
overhanging demand for steel makes itself fully felt. 
There is no evident indication to be pessimistic over 
the outlook, but rather a feeling of relief among the 
leading producers that a return to more normal condi¬ 
tions is in sight. Opinion among local bankers and 
business men is that the district is in an exceptionally 
comfortable position for any readjustments that may 
come. 

The fuel situation is acute in the East Liverpool pot¬ 
tery district. Most of the potteries are from six months 
to a year behind in production and no promises are be¬ 
ing made for future deliveries. The transportation sit¬ 
uation is especially acute and little coal is being received. 
Because of gas shortage many of the potteries are sub- 
.stituting fuel oil for kiln firing as the most feasible 
.solution of the fuel problem. 

Bureau of Mines to Push Co-operative Work 

During the next few months L. 1. Shaw, the Assistant 
Chief (^.hemist of the Bureau of Mines, will be attached 
to the Columbus Experiment Station of the bureau to 
conduct intensive work looking to the formation of 
co-operative agreements with ceramic industries. 

The Bureau of Mines now has in effect with state 
institutions and private companies co-operative agree¬ 
ments which make available more than half a million 
dollars annually as a supplement to the Congressional 
appropriations allowed the bureau. One of the condi¬ 
tions of these co-operative agreements is that the results 
of these experiments are to be made public so that the 
entire industry may have the benefit of the work. Due 
to the succe.ss which has attended this form of activity 
on the part of the bureau it is expected thkt con¬ 
siderable expansion of this activity will take place in 
the future. 


General Staff May Be Ousted 

One of the probable effects of the change in the 
national admini.stration will be the appointment of a 
new C’hief of the General Staff of the' Army. The 
present Chief of Staff oppo.sed the continuance of 
Chemical Warfare Service and is believed to regard the 
development of military ga.ses as a matter of small 
importance. De.^pite the very decided manner in which 
Congress overruled the recommendation of the General 
Staff in regard to chemical warfare there are evidences 
that the new service has not been accorded the saipe 
.sympathetic consideration as have certain of the older 
branches. There is a feeling among chemists that the 
Chemical Warfare Service will fare much better under 
nearly any olTicer likely to be appointed Chief of Staff. 

Portland a Distributing Center for Sulphur 

Portland, Ore., is gaining increasing prominence as 
a distributing point for sulphur. Shipments totaling 
about 10,000 tons of this mineral have recently been 
landed at Portland by steamers from Galveston and 
Sabine, Tex. Much of the sulphur is used by the paper 
mills in the neighboring towns of Oregon City and West 
Lynn, Ore., and Camas, Wash. 
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Imports and Exports of Chemicals 

Heavy increases in chemical imports took place in 
September as indicated by the figures which just have 
been assembled by the Bureau of Foreign and Domestic 
Commerce. The imports of chemicals on the free list 
are at a rate double that of last year, as shown by the 
figures for the first nine months of 1920. During Sep¬ 
tember of 1920 the importations of duty free chemicals 
aggregated 313.229.907. This compares with 37,064,012 
in September of 1919. The imports of dutiable chemicals 
decreased in September of this year as compared with 
the corresponding month of last year. 

Fertilizers during the first nine months of the cur¬ 
rent year are being imported at about eight times the 
rate of importation during the corresponding period of 
last year. During September, just past, fertilizers to 
the value of 34,195,848 were imported. In September 
of 1919 the value of the imports was 38^0,097. Imports 
of coal-tar products increased from 3812,004 in Sep¬ 
tember, 1919, to 3870.057 in September, 1920. Potash 
imports in September, 1919, were valued at 325,200. 
This year in September 3445,083 worth was imported. 
Comparative figures as to the importation of certain 
chemicals which come in in smaller volume, are as 
follows: 


Ammonia, muriate uf 
Amenic, sulphide of... 

Glyrnrinr. crude. 

loainp. 


— SriiterniH'r-- 

1919 1920 

$40,395 $38,930 

36,043 33,813 

50,882 160,866 

2,275 7,972 


Exports of chemicals in 1920 ran a million dollars 
higher than they did in September of 1919. Acid ex¬ 
ports increased from 3425,160 in September of 1919 
to 3483,043 in September, 1920. Dye exports increased 
from 3I|425,983 in September, 1919, to 38,119,295 in 
September of 1920. Our exports of dyestuffs to China 
have tripled. The United Kingdom is buying much more 
heavily in the American dye market. Mexico’s increased 
buying power is reflected in its greater purchases of 
Americ^tn dyes. India and nearly all the South Amer¬ 
ican countries took American dyes during September. 
The total soda exports in September of 1919 were valued 
at 31*845,715. The exports in September of this year 
were valued at 32*131,347. Some of the chemicals ex¬ 
ported in lesser amounts are as follows: 


Formaldehyde 
('hlorate of notao}! 
C Chloride of fiiiir 
Sulphur . . 
rotroimm jelly 


-Sopteinbor-- 

1919 1920 


$155,833 

36,407 

47,636 

763,346 

213,806 


$302,150 

28,229 

180,719 

700,841 

205,281 


World Trade Club Formed in St. Louis 
The recent organization o*f the World Trade Club of 
St# Louis, with over 100 members, by the Foreign-Trade 
Bureau of the Chamber of Commerce, the local repre¬ 
sentative of the United States Bureau of Foreign and 
Domestic Commerce and export managers representing 
the largest exporting industries is another indication of 
the interest being taken in foreign trade by manufac¬ 
turers located in the interior cities. 

The object of the club will be the promotion of 
foreign-trade interests of the city of St. Louis and the 
Mississippi Valley. It will work along the same line as 
the Export Managers’ Club of New York, the Exporters’ 
Round Table of Boston and the foreign-trade clubs of 
Chicago and San Francisco. Regular meetings will be 
held in the form of a round-table discussion in order 


that export managers may have an opportunity to dis¬ 
cuss their problems and secure practical advice and 
assistance from members who have had experience along 
similar lines. From time to time authorities on certain 
phases of export trade will be brought to St. Louis to 
give the.local men the benefit of their studies and 
experience. 

The largest exporting firms and the various foreign- 
trade promotive agencies are represented on the execu¬ 
tive committee in order to co-ordinate in one organizar 
tion all industries and associations active in foreign 
trade. The officers of the club are: President, F. Ernest 
Cramer; vice presidents, R. P. Block, W. E. Tarlton and 
A. H. Boette; secretary and treasurer, J. A. Troy. 


New Motor Fuel in South Africa 

In addition to natalite, which is manufactured in 
Natal from the refuse of the sugar-cane mills and used 
extensively in propelling motor cars in South Africa, 
there has recently been produced another motor fuel to 
meet the shortage and high cost of gasoline in that 
country, reports Vice-Consul Pisar of Cape Town. The 
basis of this new fuel, which is called “acetol,” is alco¬ 
hol and ether, which comprises 90 per cent. The other 
ingredients are treated as a secret until the patentee 
receives his patent rights. 

It is said that this fuel apparently solves the question 
of the air-cooled engine. No carbon sediment is formed 
in the cylinder, and the fuel is claimed to be non¬ 
in jurious to the carburetor and engine. No special 
carburetor is required. Acetol mixes with gasoline. The 
inventor claims that it has a wider explosive range than 
the ordinary marketed gasoline—i.e., both a weaker and 
an over-rich charge in the cylinder heads will fire when 
ga.soline fritters out or chokes. Teats made with this 
fuel are said to have produced very satisfactory results. 

It is claimed that acetol can be manufactured much 
more cheaply than the present cost of gasoline in South 
Africa. The retail selling price of gasoline at the coast 
ports of that country, which is fixed by the government, 
is 3I*)2 per imperial gallon (li American gallons) if 
purchased in cases of two cans containing 4 gal. each, 
and 31*22 per gal. if purchased in smaller quantities. 
Natalite now sells for 60c. per gal. 


Non-Metal Industries Looking Up 

After a visit to the principal centers of production of 
non-metals in the Mississippi Valley, R. P. Ladoo 
of the Bureau of Mines has returned to Washington 
with the report that a new spirit seems to characterize 
this industry. Businesslike methods are being adopted 
by even the smallest operators. Waste is being elimi¬ 
nated and economies of various natures are being 
adopted. In many cases the most improved machinery is 
being installed. 

The most important single activity seema to be in 
bauxite production. In that industry there is a decided 
tendency to undertake large preliminary expense so as 
to achieve ultimate economies and maximum produc¬ 
tion. The labor shortage is being met by the employ¬ 
ment of Mexicans, who are reported to be giving entire 
satisfaction. 

The market for tripoli is widening, with the result 
that greater activity is being manifested in its mining 
and treatment. The success with which the flour of 
this material is being used as a filler for rubber and in 
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foundries as a parting for molds has added importantly 
to the demand. ^ ■ 

While some of the smaller fluorspar operations are 
rlosed, all of the large companies are operating at a 
maximum capacity. Mr. Ladoo believes this to be largely 
because the more highly organized companies produce 
a more uniform grade of product. An indication of 
the promising outlook for that industry is the recent 
decision to erect a $1,000,000 mill on the Rosiclare vein 
in southern Illinois. Mr. Ladoo also found the flint clay 
and diaspore industries enjoying generdl prosperity. 


New Italian Process for the Manufacture of 
Synthetic Ammonia 

In the manufacture of synthetic ammonia by the 
Haber process the great difficulty encountered is that 
the catalyzers soon become poisoned. The correction of 
this difficulty constitutes the essence of the new 
Italian process for producing synthetic ammonia. After 
long experimentation, a catalyzer has been found which 
continues to function despite any impurities in the 
hydrogen and nitrogen gases. Further, an extremely 
simple apparatus for its employment has been developed. 
Nature herself many be said to employ a species of 
catalytic process in rendering atmospheric nitrogeri 
available to the soil. Certain leguminous plants, as cow- 
peas and clovers, appropriate atmospheric nitrogen and 
store it up in their root nodules, transferring it thence 
to the soiK 

In the synthesizing plant at Terni, about sixty miles 
north of Rome, the only raw materials used are the air 
and water. With a limited equipment it produces about 
300 kilos (kilo ~ 2.2 lb.) of ammonia per day. Water 
power in abundance is furnished by the adjacent falls at 
Terni. The energy of the falling water is converted into 
electricity and the water, in turn, is acted upon by the 
electric current to produce hydrogen. This gas is then 
piped to the apparatus which extracts nitrogen from the 
air. Being a trade secret, the process of this extraction 
cannot be explained fully. It is carried on in a large 
steel cylinder resembling the upright boiler of a 50-hp. 
double-drum, stationary hoisting engine. The apparatus 
works automatically, running for days without atten¬ 
tion. The nitrogen-hydrogen mixture is led from the 
boiler-like receptacle, heated, and passed under low pres¬ 
sure into a tube-like cylinder, where it is conducted 
through the catalytic substance. Here the desired com¬ 
bination takes place. The ammonia thus produced is 
condensed into liquid form by a refrigerating apparatus 
and drawn off from time to time in steel cylinders. It 
is put on the market in these cylinders at prices which 
are said to be at least 100 per cent above the cost of pro¬ 
duction. The whole apparatus, aside from the cells for 
producing the hydrogen, easily can be made to occupy 
a space of about 625 sq.ft. Just now the plant is 
undergoing enlargement, its capacity by Dec. 1 to be at 
least 1,000 kilos of pure ammonia per day. 

Dr. Gasaie, the Italian inventor of the process, has 
gone even further in his work of ssmthesizing ammonia, 
having practically completed a process of utilizing this 
product in the manufacture of urea. This substance, 
by reason of its high nitrogen content of 45 per cent 
and carbon dioxide remainder, is a most valuable 
source of soil fertilizer and is chemically classed with 
that ancient restorer, barnyard manure. 

The development of this new Italian process from a 
purely theoretical to a commercially fruitful status has 


been made possible through the interest and financial 
backing of an American capitalist. Some time ago this 
American secured a concession from the Italian Govern¬ 
ment for water-power rights at Terni, and is now 
negotiating for other concessions which will enable him 
to duplicate the Terni facilities. 


Industrial Nurses Convene at New Haven 

A convention of industrial nurses, the first of its kind, 
was held this fall at the New Haven School for Public 
Health Nursing. Fifty-four registered public health 
nurses from eight states attended. The varied indus¬ 
tries represented and the discussions of the nurses 
brought out very clearly the fact that, while no fixed 
rules can be worked out to fit all places, it is possible to 
state definitely the fundamental principles of industrial 
nursing. 

There were representatives from a university mer¬ 
cantile department, a state department of health, visit¬ 
ing nurse associations; canning, packing, chocolate and 
.soap industries; woolen and cotton mills; brass and iron 
foundries; wire and paper mills; manufacturers of 
leather and rubber goods; monument, typewriter and 
corset works; roller bearings, sporting goods, tools and 
electrical appliances; printing and oil plants. The 
states represented were Connecticut, Massachusetts, 
New York, Rhode Island, New .Jersey, New Hampshire, 
Illinois and Michigan. 

The program lasted ten days and included lectures 
and round tables on Public Health Nursing, Industrial 
Nursing, Industrial Hygiene, Industrial Diseases, Rec¬ 
ords, Ethics of Industrial Nursing and Medicine, Indus¬ 
trial Relations, Social Problems, Industrial Psychology, 
Nutrition, Health Education, as well as excursions to 
manufacturing plants. Four periods were given over 
to lectures on recreation and other methods for counter¬ 
acting industrial monotony. Play demonstrations were 
given and every one joined in folk dancing and simple 
games. • 

'.— ' ■' ■'-r ■. ' • ==p 

Book Reviews 

r r . :,,■■■■ ■ , -■.? "j 

MANUAL OF CYANIDATION. ByE.'M. HamUton. 
278 pages, illustrated. New York: McGraw-Hill Book 
Co. Price $3. 

In this excellent little text of 253 reading pages Mr. 
Hamilton presents in very readable form and with little 
surplus verbiage the essential features of the cyanide 
process as now practiced. The book is written in a sug¬ 
gestive style, with many definiU* references to original 
sources, and should prove useful to those practically en¬ 
gaged in cyanidation, and also as a textbook for technical 
.schools giving instruction in the metallurgy of gold and 
silver. The typographical work is good, the book of con¬ 
venient pocket size and well bound in flexible cloth, an 
improvement over the flexible leather of a few years ago. 

The chemistry of cyaniding is presented in Chapter I, 
and the control of operations by testing of various kinds in 
Chapters II and III, the former dealmg with the tests 
required on solutions, and the latter with general testing of 
ores as to their suitability for treatment by cyaniding, and 
best conditions of treatment. The chief methods of em¬ 
ploying the process are then taken up under the headings 
of ''Sand Leaching,” "Slime Treatment” and "Milling in 
Cyanide Solution.” These chapters constitute a very 
satisfactory description of the ordinary apparatus and prin¬ 
ciples and conduct of the several processes. The causes of 
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discrepanices between actuak recovery and theoretical ex> 
tract on are discussed in Chapters VI, VII and VIII with a 
view to their relative seriousness and control. Telluride 
and other ores presentini; special difficulties are discussed 
in a separate chapter. The recovery of gold and silver from 
solutions is covered in Chapter I on “Precipitation” and 
Chapter Il'on “Cleaning Up and Melt ng.** In the last two 
chapters are given representative plant costs and data and 
a considerab?e number of tables of ini.scjl.aneous informa¬ 
tion, the data in both chapters being well chosen for their 
practical value and suggestiveness. S. L. Goodale 

<’t * * 

HANDBOOK OK OKK DRESSING. By A. W. AUett. 

242 pages, i^ustrated. New York: McGraw-Hill Book 

Co. Price $3. 

In this book Mr. Allen has brought together a great deal 
<if informat'on and presented it in small compass and easily 
accessible form. There are 230 pages of reading matter, 
tables and illustrations, and a short bibliography. The book 
is of pocket size, well bound in flexible cloth, and the pre.SK- 
work is good, the type even in the tables large enough to be 
easily read. Most of the data are presented in tabular or 
<Jiagrammatic form with directions for u.se of the tables and 
diagrams. There are a large number of excellent cuts of 
machinery and apparatus, with short description accom¬ 
panying each, but not going into minute detail. Compara¬ 
tive data as to machines and processes are frequently pre¬ 
sented and should prove of real value. The theoretical 
matter of interest in ore tlressing is taken up us fully as 
the space of the volume permits, and it seems that the 
book should find much use in the libraries of all engineers 
who handle ore-dressing problems. S. L. Goodaiji:. 

* * « 

LABORATORY MANUAL OK ELEMENTARY COLLOID 
CHEMISTRY. By Emil liatschelc. Philadelphia: 
P. Rlakiston’s Son & Co., 1920. l.'{3 pp., with 20 illus¬ 

trations. Price $2 net. 

In this welcome little manual there are compressed a 
large number of pract'cal exerci.ses in colloid chemistry, 
involving simple and inexpensive apparatus and modified by 
the author’s teaching experience. -the guiding prin¬ 

ciple has been to provide for the wants of those students 
of numerous branches of science who are finding .some train¬ 
ing in cplloid chemistry an indispensible part of their equip¬ 
ment, and are able to devote a limited time only to acquiring 
its technique. Kor the guidance of readers desirous of going 
beyond the limits of this manual a number of references 
to recent literature are given at the end of each section.” 

The chapters are: General remarks on apparatus, mate- 
r als and procedure; dialysis; suspen.soid sols; .suspensions; 
organosols; emulsoid sols and gels; egg albumin sol; emul¬ 
sions; ultra-filtration; optical methods of examination; cata- 
phoresis; electrolyte precipitation of suspensoid sols; mutual 
precipitation of suspensoid sols; protection; viscosity meas¬ 
urements; absorption (qualitative experiments); capillary 
analysis; determination of an adsorption isotherm; the 
Liesegang phenomenon. 

There are many bits of simple but necess iry advice such 
us to avoid pouring a viscous sol into a thin solvent during 
dilution; for although common sense and “kitchen experi¬ 
ence” should indicate the reverse order, the beginner is apt 
to proceed hastily and get into trouble. 

The instructions are for the most part very clearly and 
concisely given. But on p. 32 the author says regarding the 
preparation of colloidal silver by Carey Lea’s method: “The 
color of the sol, and in fact the success of the whole method, 
depends a good deal on the quality of the dextrine, which can 
be determined only by experiment.” It seems to the re¬ 
viewer that it should be easy to give specifications for the 
quality and kind of dextrine best suited for this purpose. 

The author adheres to Wo. Ostwold’s classification of col¬ 
loids into “suspensoids” and “emulsoids,” but Zsigmondy’s 
classification into “reversible” and “irreversible” colloids 
seems more desirable. Thus on p. 35 (footnote) the author 
says regarding ferric hydroxide sol: “Although this sol has 
some emulsoid properties, it is classed here with the 


suspensoids on account of its behavior to electrolytes, etc.” 
On p. 41 some specification should be given as to the kind 
of commercial waterglass to be used, for the commercial 
grades vary widely in their ratio of SiOa to NaiO. It is 
interesting to note that ammonium thiocyanate exercises 
marked protective action on colloidal SiOa. A very s'mple 
optical method for determining the setting point of gelatine 
solution is based on the fact that during the last stage of 
setting the surface of the sol forms a network of wrinkles 
(which arc not due to drying). On p. 64 reference is made 
to Stokes’ formula, but the formula is not given, as it should 
be, to save the stpdent the trouble of looking it up. The size 
of the chapter on “protection” is not commensurate with 
the importance of the phenomenon. 

Regarding Liesegung’s rings, it is stated: “To produce 
really good rings the gelatine must contain a small amount 
of acid and of gelatose (a product of hydrolysis which does 
not gelatinize on cooling).” This would indicate that the 
teaction takes place in the diffusion paths formed by the 
dispersion medium, where the protective action of the gela¬ 
tose should be a factor. 

The hook fills a want not only because of its intrinsic 
merit, but also becau.se it is the first of its type. 

Jerome Alexander. 



Personal 
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A. W. Ambrose will become chief petroleum technologist 
of the Bureau of Mines on Nov. 15. He succeeds J. O. 
Lewis, who has resigned to enter private employment. 
Mr. Ambrose is a native Of California and is a graduate of 
the College of Mining at Stanford University. He spent a 
number of years on work dealing with the relation of 
geology to drilling and production in the California, Texas 
and Louisiana oil fields. He has been with the Bureau of 
Mines since 1917. Since Feb. 1 he has been superintendent 
of the bureau's petroleum station at Bartlesville, Okla. 

C. W. Bate.s has recently accepted a position in the engi¬ 
neering department of the Anaconda Lead Products Co., 
East Chicago, Ind. 

Warren K. Bucecker, metallurgical engineer, of Boulder, 
Col., was in New York last week on a business and profes¬ 
sional trip. 

General Sir Arthur Currie, former commander-in-chief 
of the Canadian army in Krance and now principal of 
McGill University, Montreal, visited Chicago rwently and 
was entertained at luncheon by David R. Forgan. He later 
addressed a joint meeting of the Canadian Club and McGill 
Alumni at the Morrison Hotel, and outlined McGill Uni 
versity’s need of additional funds to make up for losses 
during the war. A campaign will be launched on Nov. 
15 for $5,000,000, to include building equipment for the 
university and living wages for McGill's faculty. 

Dr. K. L. DeBeukelaer, who received his Ph.D. degree 
from the University of Chicago last summer, is now em¬ 
ployed as research chemist in the glue and gelatine depart¬ 
ment of Swift & Co., Chicago, Ill. 

Gordon Fox, formerly with the Fort Wayne works of 
the General Electric Co. and lately electrical engineer of 
the Mark plant of the Steel & Tube Co. of America, has 
joined the staff of Freyn, Brassert & Co., engineers, Chi¬ 
cago, Ill., in the capacity of electrical engineer. Mr. Fox is 
chairman of the Chicago Section of the Association of Iron 
and Steer Electrical Engineers. 

Louis D. Huntoon and G. D. Van Arsdale have formed 
a partnership under the name of Huntoon & Van Arsdale, 
and will engage in consulting engineering in mining, metal¬ 
lurgy and geology. As previously announced, Mr. Van Ars- 
dale will be in Los Angeles, while Mr. Huntoon will remain 
in New York City. 

I. 0. JuvRUD has been appointed chief chemist for the 
Portland Flouring Mills Go. of Portland, Ore. His former 
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work in this line has been with the Kansas Milling Co. 
of Wichita, Kan., and the Atkinson Milling Co. of Minne¬ 
apolis. 

Harian S. Miner of the Welsbach Co. addressed the 
Kastern Section of the American Chemical Society at Union 
College, Schenectady, N. Y., on Nov. 6, on the subject of 
‘‘Thorium, Mesothorium, Cerium and Other Rare Earths." 

Abraham A. Orlinger, holder of the New York Chemists’ 
Club Hoffman scholarship for 1919-20, has been awarded 
the scholarship for 1920-21. Mr. Orlinger is completing the 
chemical engineering course at the Mas^^achusetts Insti¬ 
tute of Technology. 

D. L. ScoLES, who has been at the Iowa State College at 
Ames, Iowa, for five years, has resigned as assistant profes¬ 
sor of chemistry to accept a position as head of the depart¬ 
ment of chemistry at Illinois Wesleyan University, Bloom¬ 
ington, Ill. 

Dr. Lee Irvin Smith, who was formerly an instructor 
in chemi.stry at Harvard University, is now instructor in 
organic chemistry. University of Minnesota, Minneapolis, 
Minn. 

Newton W. Speece, who served two and one-half years 
during the year as a Captain of infantry, with ovpr a year’s 
service in Prance, is now instructor of chemistry at the 
University of Minnesota, Minneapolis, Minn. Mr. Speece is 
a graduate and post-graduate of Dickin.son College, Car¬ 
lisle, Pa. 

R. B. Stringfield, formerly superintendent of the chemi¬ 
cal department of the Pacific Minerals & Chemical Co. and 
chemical engineer with the Arthur R. Maas Laboratories of 
Los Angeles, has accepted a position as chemical engineer 
with the Goodyear Tire & Rubber Co. of California, Los 
Angeles. 

Qmciit Maiket Reports 

"■' -■ ' ==aasaBaa^ 

The Iron and Steel Market 

Pittsburgh, Pa., Nov. 5, 19JO. 

Pig iron production in October was at a slightly lower 
rate than in September by the merchant furnaces, but at a 
materially greater rate by the steel works furnaces, .so that 
on the whole there was a slight increase. Many furnaces 
blew out late in October, however, so that the rate at the 
close of the month was well below the average rate in 
September. In the rate of steel ingot production there 
was probably a decrease from September to October, taking 
the months entire, while the rate now is well below the 
October average, being probably between 10 and ir> pc‘r 
cent below the rate of 42,700,000 tons per annum in ingots 
shown for both September and August. 

The Steel Corporation’s output has not decreased, but if 
anything has increased. One or two large independents 
seem to be operating at as heavy a rate as formerly, but 
nearly all independents are at reduced rates. In some cases 
the reductions are small, in other cases large. Not a few 
plants are operating at less than 60 per cent. In all cases 
it is a matter of order books. The volume of business on 
books is in inverse ratio to the prices charged. Independ- 
ente that were relatively conservative in the matter of 
prices have such order books that, despite cancellations 
and postponements, they can operate at fair rates, say 
above 75 per cent. Others, with lean order books, must 
be contented with lower rates, even though they seek new 
business at cut prices. There is not much business to be 
drawn out by cutting prices, and the cuts proceed by easy 
stages. 

In not one case thus far is an independent selling any 
steel product at the Steel Corporation or Industrial Board 
price. The expectotion is practically universal that the 
independent market will decline to the Steel Corporation 
level, and the whole market will then be equalized, except 


such cutting as some indbpendents may be forced to 
indulge in so as to regain lost customers. The chief 
question debated is how long the process of equalization 
will require. Some say by January, some by April, the 
readjustment will be completed. 

A possible objection to the prediction is that it is so 
universal. Some say ‘‘majorities are always wrong.’’ On 
the other hand, it may be urged that if a buying movement 
occurs in steel after a period of dullness it takes care of 
itself, the buying producing a stiffening in the market, and 
the stiffening producing additional buying. It is said that 
what is needed is “confidence,” and if every one expects 
the steel market to decline to the Steel Corporation level 
and then stop, certainly there should be jconfidence in the 
market when it gets to that iwint. 

St'EEL Pricks 

There are no longer any delivery premiums, except as it 
may be said that independent prices represent delivery pre¬ 
miums on account of their being above Steel Corporation 
prices, with the Steel Corporation very well sold up. 
Purchases are not being made from independents for ex¬ 
tended deliveries, so that the prompt market is all there 
is in the independent market. Prices are roughly as fol¬ 
lows, the Steel Corporation price being named first and the 
independent price next: Bars, 2.35c. and 3c.; .shapes, 2.46c. 
find 2.90c. or .3c.; plates, 2.66c. and 3c.; nails, $3.25 and 
$4.25; .standard steel pipe, 574 and 54 per cent off list; blue 
annealed sheets, 3.55c. and 5c.; black sheets, 4.35c. and 
6.25c.; galvanized sheets, 5.70c. and 7.75c.; tin plate, $7 
and $K.50. In the case of sheets and tin plate the corpora¬ 
tion is not a seller, but it will open its books next month for 
first half contracts with regular customers, to be filled after 
the carried-over business is completed, this requiring ap 
proximately the first three months of the new year. 

Pig Ikon 

Pig iron having reached such a remarkable height, and 
the last of the advances, in August, having been accom¬ 
panied by such light sales, the market is s'mply yielding a 
competitive amount almost every time an inciuiry for an im¬ 
portant tonnage arises. Foundry has shown no important 
inquiry, hence remains quotable nominally at $45 valley. 
Basic, which was $40 valley, yielded, on a 2,000-ton trans¬ 
action, to $:18..50. An interesting feature of this trans.ac- 
tion was that the buyer was entirely out of valley terri¬ 
tory, being in the East. Apparently the Eastern furnaces 
were not quick enough to reduce their quotations. Besse¬ 
mer has declined from $45 to $42 valley, through a furnace 
interest voluntarily electing to offer iron at the lower price, 
to avoid bessemer and basic prices being too completely 
estranged from each other. 

Conjectures are now being ma<ie as to iVhere pig iron 
will find its resting or turning point. While steel prices 
are expected to land at the lndu.strial Board .schedule, the 
ca.se of pig iron may be different. The Industrial Board 
prices were: Basic, $25.75; foundry, $26.75; bessemer, 
$27.95. The furnaces adopted these prices, but under more 
or less proti*st, claiming they were too low, relative to steel. 
The liidu.striui Board schedule became effective March 21, 
1919, and a trifle more than six months later pig iron began 
to advance, being made scarce by the iron and steel strike. 
However, a price of $28 or $29 in the Industrial Board 
schedule would have .satisfied the furnacemen at the lime, 
as being in suitable relation with steel. Coke, however, not 
mentioned in the Industrial Board schedule, was obtainable 
by furnaces to make iron at Industrial Board prices at be¬ 
tween $3.50 and $4, whereas on account of coal conditions 
coke seems quite unlikely to decline to anything like that 
figure. In the past three weeks Connellsville furnace coke 
for spot .shipment has declined from $17 to $9, but the 
decline is beginning to show signs of halting. Coke and pig 
iron must both find their levels, but the question which is 
going to control the other proves much more serious than 
the query as to priority between the chicken and the egg. 
Common guesses are that pig iron will land somewhere 
between $30 and $35 and coke semewhere between $6 and $8. 
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The Chemical Allied aiM Industrial Markets 

New York, Nov. 6, 1920. 

The funeral condition of the chemical market is hardly 
active, but is distinctly optimistic—^as a result of the elec¬ 
tion. Price cdianges, with few exceptions, have continued to 
favor buyers. Cauatie soda showed a tendency to resist the 
downward movement and supplies in the past week have 
become very light. Manufacturers were quoting ^3.76 per 
cwt., basis 60 per cent, on contract over next year, with 
large business transacted among the leading soap makers. 
The spot market was firm at $4.30@$4.40 per cwt. An¬ 
other item meriting interest is bleaching powder. Rolling 
material was very scarce, with prices ranging from 64@63c. 
November shipment from works could be obtained at 6c. lb. 
Manufacturers reported sales to large paper mills over next 
year at 3ftc. per lb. in large drums f.o.b. works. Soda ash 
seemed to be moving along in sympathy with cauatie soda. 
Contracts over next year were placed at $1.85 per cwt., 
basis 48 per cent, f.o.b. works. Bichromate of soda re¬ 
mained quiet, with a few small sales made at 114c. per lb. 
Bichromate of potash was one of the weak items with sales 
recorded as low as 224c. per lb. 

Coal-Tar Products 

Trading in the coal-tar products market was along quiet 
lines, and what little business was obtainable was consider¬ 
ably interfered with by election talk. In a great many 
quarters the general tone is very optimistic, and the hope 
of an early resumption of activity was more favorably ex¬ 
pressed. There were only a few changes in the price list, 
with pure benzene quoted at 35@40c. per gal., and the 90 
per cent at 33@38c. per gal. Creaylic acid was in easy sup¬ 
ply, with the market ranging from 95c.@$1.15 per gal. 
Intermediates were in light call with paranitranUim as a 
leading feature. Large orders were on the market at $1.10 
per lb., but holders seemed to expect an active market and 
were holding for $1.16 per lb. Beta naphthol was quoted 
over next year at 48@62c. per lb., with very little business 
obtainable. Benzoic acid is in fair demand and supplies 
are available at 80@86c. per lb. 

Crude Rubber 

The optimism which is being generally manifested over 
the outcome of the recent presidential election is utterly 
lacking ifi the crude rubber market. First latex crepe is 
quoted at 21c., while the price in January, 1920, was 64c. 
per lb. This represents a loss of $660 per ton in less than 
a year. This condition has been brought about by a com¬ 
bination of circumstances—overestimation by tire producers 
of this year’s consumption, the speculative element that 
entered the market early in the year and the continued rise 
in the cost of production of rubber goods. During the last 
ten months it id estimated twenty firms have failed, some 
of that number being old-established firms and others fly¬ 
by-night speculators that infested the industry. The Rub¬ 
ber Trade Association has seven firms under consideration 
regarding the settlement of their affairs before entering 
bankruptcy and ten other cases will come up next week. 

In India conditions are still worse. The cost of produc¬ 
tion to the plantation owner is said to be 27c., while the same 
material is being offered on the local market at 21c. per lb. 
The amount of unsold and unused material is estimated at 
200,000 tons, which is equivalent to two-thirds the yearly 
consumption. This surplus is distributed among tire manu¬ 
facturers, who hold 66,000 tons, local market 36,000 tons, 
England 30,000 tons and the remainder held in the Far 
East. 


Miscellaneous Materials 

There has been a big drop in coke during the last two 
weeks owing to the sudden falling off in demand. Foundry 
IS listed at $11 @$11.50 and furnace at $10@$10.60 per net 
ton f.o.b. o^ns. Tungsten ore has been quiet for some 
time, with offerings of $6 per unit for scheelite and $4.60@ 
$6 for wolframite. These prices do not meet with the ap¬ 
proval of buyers, who have been consistently holding out for 
lower levels. ® 


General Chemlcab 

CURRENT WHdLESALE PRICES IN NEW YORK 

CarlotB 

lolisi-io/iii 
3.50- 3.75 

7.50 - 8.00 

11.50 -12.00 
.154- .16 
.151- .164 
.55 - .56 

1.85 - 2.25 
.15- .16 
10- .114 
.044- .054 
4.00 - 4.50 


Aoetle anhydrldo.lb. 

Acetone.lb. 

Acid, ftcetlr, 28 per cent. 100 Ibe. 

Acetic. 56 per cent.100 Ibe. 

Acfitic, i(lBcial.994 per eent, ‘arboy 100 lbs. 

nf>ric. cryHtala.lb. 

Iloric, powder...lb. 

Citric. Ib. 

Ilydnirlilorin (nominal).100 Ib. 

Ilyilrofliifirir, 52per cent (nominal) . . .lb. 

Lactic, 44 p«*r wiit tech.Ib. 

Lot'.tic, 22 fMT cent t«ch.lb. 

Molybilie.C. P..•.Ib. 

Muriatic, 20iJcs. (ace liydroohloiio). 

Nitric, 40ilpg.lb. 

Nitric, 42 deg.Ib. 

Oxalic, crystals.Ib. 

Phnsphono, Ortho, 50 per oeiit solution .Ib. 

I*i«io.ib. 

Pyrtigullic, rimiihlinuHl.lb. 

•Sulphuric, 60 deg., tank cars.ton 

8ul|iliuric, 60 deg., driiriis.ton 

Sulphuric, 66 <li>g , tnnk oars.ifin 

Sulphuric, 66 deg , drums.ton 

Sulphuric, 66 deg., carlMiya.tciu 

Sulphuric, (uiiiing, 20 per cent (oleum) tank 

cars _..toil 

Sulphuric, fuming, 20 |N>r cent (oleum) 

drums.ton 

Sulphuric, fuming, 20 per cent (oleum) 

carboys.ton 

Tannic, U. .S. P. Ib. 

Tannic (tiM'h.).lb. 

Tartaric, crystals.Iti. 

TiinMtic, per lb. of WO.Ib. 

Aloohol, Ethyl (nominal).gal. 

.Alcohol, Methyl (mic iiiclhanol) . 

Alcohol,denatured, 188 proof (iioiiiinal). .gal. 
Alcohol, denatured, 190 proof (noininal).. gal. 

Aliitu, aiiiinotiia lump.lli. 

Alum, (Mitosli liiiiip.lb. 

Alum, ehruiiic lump.lb. 

Aluminum sulphate, e^omiiiercial .Ib. 

A .iiiiiniiiD Bujphate, iron free. lb. 

Acjiiu uminoniu, 26 cleg., druiiiH (750 Ib.).. .Ib. 
Aminonia, anhydrous, cylinilem (100-150 Ib )lb. 

Amiiioniiim carbonate, powder.lb. 

Aiuiminiiim chloride, granular (white salsni- 

iiinniae) (nominal) . Ih. 

Amniotiiuni I'hloride, granular (gray salain- 

iiionioc). Ib. 

Aininoiiiiiiii nitrate.Ib. 

Ammonium sulphate tf.o b New Orleans) .Ib. 

Ain.vlacetate.gal. 

A my Incetate teeh.gal. 

Arsenic, oxide, liiinps (white ni-seiiie).Ib. 

Arsenic,sulphide, powdentl (red arsenic)...lb. 

narium chluriiie... . ‘ton 

nariuiii dioxide (peroxide).lb. 

Uariutii nitrate. lb. 

Barium Mulphate (preeip 1 (lilane fixe). . .lb. 

Hlcachuig powder (see catciiini hyiKwhlnrite).. 

Blue vitriol (see copper sulphate). 

Borax (see sodium mirate). 

Brimstone (see siilpliur, roll). 

Bromine.Ih. 

Caleiiim acetate.100 IIm. 

('alciuin carbide.fb. 

Calcium chloride, fuscKl, lump.ton 

Calcium chloride, gramilatecl.Ib. 

Calcium hypoehlurite(bleaehiDg powder) .. lb. 

Calcium |M>rnxide. Ib. 

Calcium phosphati*, monobasic.Ih. 

Calcium #ulpliate, pure.lb. 

(Tamphor.... ^ . Ib. 

Carlsin bisulphide. Ib. 

Carbon tetmeliloride, drums.lb. 

Carbonyl chlorklc (plifxigene).lb, 


MARKET 
Leaa Carloto 
$0.65 - $0.75 


. 164 - 
4.00- 
8.50 - 

12.50 

2.11: 

.06 - 

4.50 - 


.17 

4.50 

9.50 

"19 

.20 

.58 

3.00 

.18 

.16 

.07 

5.00 


.07 - 
.074- 
.27 - 
.19 - 
.28- . 
2.30- 2.55 
11.00 - 12.00 


.074 

.08 

.28 

.20 

.35 


.08 - .084 
.084- .094 

.29- .31 

.21 - .22 

.40 - .50 

Z.60- 2.65 


16.00 -17.00 
21.00 - 22.00 


27.00 -30.00 

28.00 -30 00 

32.00 -35 00 
1.45- 1.50 
.60 - .70 

.53- 55 


5.50 - 5.75 


18.00 - 20.00 

37.00 - 42.00 
38.00 - 42.00 


40.00 - . 

1.55- 1.65 

.80- .90 

. 56 - .57 

1.20- 1.40 


.044- .042 

.054- .06 

.144- .15 

.034- .031 

.04.}- 05 

.084- .094 
.33- .35 
.144- .154 


1.12 - 
1.05 - 
.05 - 
.064- 
.16 - 
.04 - 

;S3|: 

.36 - 
.16 - 


.14- .144 .144- 


1.15 

I.IO 

.054 

.07 

.17 

.161 

.15 


.12 


.05 


.13 

.10 

-054 


.14- .144 

.18- .19 

90.00 -95.00 
.24- .25 

.12- .124 
.044- .05 


.134- 
.11 - 
.06 - 
4.50 - 
4.00 - 
.15 - 
.194- 
100.00 -105 00 
.26- .27 

.13- .I3J 
.054- .06 


vSS* 

4.20 
. 16 
.20 


.70' .80 

3.50 - 3.55 
.054- 06 

30.00 -32.00 
.02 - .024 
.06 - .064 


.08- .09 
.13- .14 


.85- .90 


Caustic potash (sec ntitassium hydroxide).... 

Caustie scala (sec sodium hydroxide). 

Chlorine, gas, liquid-cyliadets (100 lb.).Ib 


.06j- 
33.00 - 
.03 - 
.07 - 
1.50 - 
.75 - 
.25 - 

.16 - 
1.25 - 


.06J 

35.00 

.031 

.074 

1.70 

.60 

.30 

1.15 

.11 

.17 

1.50 


_ lb. .09 - .094 

Chloroform.lb. .40 - .43 

Cobalt oxide.lb.-. 

Copperas (see iron sulphate).-. 

Copper rarixiiinte, green precipitate.lb. . 27 - .28 

(Copper cyanide.Ib.-. 

Cupiier sulphate, crystals.Ib. .074- -08 

Cream of tartar (see potassium bitartrate).-. 

Epsom salt (see magnesium sulphute).-. 

Ethyl Acetate Com. 85% .. gal. .. . -. 

Kthy Acetate pun* (ae^'tie ether 989f to 100%).-. 

Foriimldehyde, 40 |M‘r eeiii (nominal). In. .27 - .28 

Fusel oil. ref. gal.-. 

Fusel oil, crude (nominal) .gal.-. 

Claiilx'r's salt (see scMliiiiii sulphate). .-_ 

(ilvr.rritie, C F. drums extra. Hi. 

Iodine, r(*subliinod.lli. 

Irfin oxidi*, rod.III. 

Iron sulphate (copperas).100 lbs. 

l«ead neotate, normal. Ih. 

Ij«*Bd amenute (pusti*). Ib. 

Ijf*ad nitrate, crystals.Ib. 

Litharge.Ib. 

Lithium carbonate. Ih. 

Magnesium carbonate, teehnioaJ.Ib. 

Magnesium sulphate, U. S. P.1001b. 

Magnesium sulphate, coniniereial.lOOlh. 

Metlmiiol, 95%. gal. . -. 

Methanol, pure . gal. 

Nickel salt, double. lb.-. 

Nickel salt, single. lb.-. 

Phosgene (see carbonyl chloride).-. 

Phosphorus, rod..lb. . 50 - .55 

Phosphorus, yellow.lb.-. 

Potamum bichromate.lb, .23- .24 


.10 < 
.44 
4.00 - 


.104 

.47 

4.10 


.29 - 
.65 - 
.084- 


.31 

.70 

.09 


1.05 


.29 - 

4.25 • 

3.25 - 


1.10 

4.50 

3.50 


4.30 - 4.35 
2 OO - LiV 
■ ‘.13- ' ii' 
".i2"";i2i 
!iii-’ iii’ 

3.00- 3.25 


.274- 
4.40 - 
.15 - 
2.35 - 
.131- 
.144- 
.90 - 
.13 - 
1.50 > 
.124- 

3. 50 - 
2.70 - 
2.90 - 
.14 - 
-13 - 

•ji: 

.244- 


.28 
4.45 
.25 
2.75 
.16 
. 15 
1.00 
.134 

■■;iv 

l60 

2.75 
3 00 
.16 
.14 
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PotoMium bitartnte (ontin of tartar).lb. |0. 

Potaaaiuin biomide, granular.lb. ... 

PotaMium carbonate, 17.6. P..lb. 

Potaasium carbonate, crude.lb. 

Potuariiim ebloratr.cmtala.lb. 

Potaaeium ^droiide (oauitio potash). lb. 

Putaaaium iodide.lb. ... 

Putfuwium nitrate.lb. 

PotHaaium permanganate.lb. 

Potaaaium pruasiate. red.lb. 

Potaaaium pniaaiate, yellow.lb. . 

Potaaaium sulphate (powdered).ton$240.i 

Hoohelle salts (nee sodium potaa. tartrate). 


XassCarloU 


.50 

’.55* 

$0.51 - 

$0.53 

.50- 

.55 

.56 - 

.60 

.19 

•m- 

.20 

.18} 

.19 - 

.20* 

.19 

.19*- 

20 

.... 

3.20 - 

3.30 

.16 

.16}- 

.17 

.68 

.70 - 

.75 

.75 

.78 - 

.80 

.37 

5.00 

.37}- 

.38} 


Saluinmoniao (see ammonium chloride).. 

Sal Boda (see sodium carbonate).-. 

Salt rake .. ...ton.-. 

Silver cyanide (nominal).os.-. 

Silver nitrate (nominal).os.-. 

Soda ash.light. lOOIb. 2 15 ^ 2.25 

SfMlaash.dense. 100lb. 2 75 - 2.90 

ScKlium a(‘i>tate. 1b. .081- <09 

Sodium biearbonate.100 lb. 2.90- 3.00 

So«liiim bichromate.lb. .Ill- . 111 

Scxlitim biaulphate fnitre enke).ton 7.00 - 7.50 

. >fiium biaulpkito powdered, r.S.P.lb. .061- .071 

Smliuiii bnrutc (borax).lb. . 09^ . 10 

SfMlium carbonate (sal aixla).100 lb. 2.00-2.10 

SiKliiiiii ehlnrato.lb. .MJ- .15 

Sim liimi eyanifle, 96-98 per cent.lb. .28- .30 

Sodium fluoride. 1b. .20 - .201 

Si idiiim hydroxide (eaustic aiMla).100 Ih. 4.30-4.40 

Srxiium hyposulphite. lb.-. 

Sodiiiiii iiiolylidutc.lb. 2.50- . 

Soiltmii iiilrate.100 lb. 3.00 -. 

Soiliutri nitrite.lb. .081- .081 

.*^iMlium peroxide, powdered.Ih. .50 • .51 

SiHliiim phosphnte, dibuaio. 1b. .032- *041 

.Sitdhim potasHiiiiii t.'irtiiilc (Hoclielle Hnlts) lb. . -... . 

.'<ridiiini priihsiate, yelliiw. lb. .221- .22? 

.SiMliiiiiiHiliriite, Boliitiiiii (40deR).lb. .0l4- .012 

.SrtiliiiiriHiJic:i(r, soliitiim (('0 df'K). lb .021- .03 

.Siiiliiiiiisiil|ihiite,rrvHt:ds f( MiiiibnVHMlO |rOllw 2.15 - 2.50 
SiKliiinieiiljdiide,oryHtid, 60-62jM*rcc>iit(riiiii'llb 07 - .07! 

.SiMliiim Hiil|iliite, ri.vHtids.lb. .04 - 0 41 

Siroiitimii iiitriite, powdorcil., . lb . 20 - .20) 

Siilpliiirchli'lido red. ... lb. .08- .09 

Siilplnir,rnnle.^. tmi 16.00 -20.00 

Siilrdiiircli(ixi(le,lif|iiid, cyliiiilers. lb. .09- . 

Siilpliiir (siibl lined). Ill iiir.100 lb.-. 

Siilpliiir, roll (briiiiHtonr).100 lb.-. 

’('in liiidiloride, 50per eont.lb. .18- .19 

'rinoxiip*. lb.-. . .. 

Xine eaihoiinte, iirccipitiite.lb. .16- .18 

Xiiic rldoridc, gran.lb. . 12 - 13 

Ziiicryaiiiile.lb. .45 .49 

Xifii'dii^l .lb. 12 - 13 

Xine oxide, XX .III. I I .11'. 

Xineaiilpliiite. ....lb. .03* ,032 


Coal-Tar Products 

XtJTK—Tlic follow tug priiM-s iiii* for origiiiHl puekni'i'H in large ipiiiiilitiex 

\lpliu-naplitlui1,cnide. lb. $l.li] — $ 

Alplm-iiup!itlifi1,rfrnivd.lb. I 45 — 

.Mpliu-nii[dilliylainiiir. lb 50 — 

.\iiiliiie oil, druiiis extra.lb. .77 

\niliiii* sails.1b. .33 

Xiitliriieeiie, 80% in driiiiiH (100 III) . lb. .90 — 

Il. i,x:ild.liydc(f.f.c). Ib. 2.00 — 

Hi'iixidine, base.lb. 1.15 — 

Mi'nsidine sulphate.Ib. I.IO — 

Densuie ueifl, U.S.l*. Ib. .80 — 

Tlensoiite of Hodii, r.S I*.Ib. .80 — 

Rensene. pure, wiiliT-\\liili‘, ill driitiiH (100 gni ) . . gtil. .35 — 

Itffisene, 90'’^, ill iliiiiiiR (10(1 gal).gal. .33 — 

Ib'iixyl rliliiride, 9S97",', refined. lb. .35 — 

Heiixyl rldoride, teeh. Ib. .25 — 

Hi-ta-nuphtliol bensoiite (iioininal).Ib. 3.50 

Retn-nti|ilitbo1,su1iliiiieil (iioiiiiiial).Ib. .90 — 

Betn-naphlliol, teeh (nominal 1.lb. .53 — 

Bet a-imphthylaiiiiiie, sublimed.Ib 2.25 — 

f Vesol, |T. S. I*., in dniitiH (100 lb.).. Ib. . 18 — 

nrlho-eresol, in drums (100 Ib). Ib. .23 — 

<'ri'sylic field, 97-9*ief,, atriiw-eolor, in driiniH. gal 1.10 — 

Cresylicoei'i, 95>97%, dark,ill drums .gul I.OS 

Oesylicacifl, 50%, first fjunlity, druiiiM.gnl. .65 - 

niehlorheiixene. Ib. .07 — 

I lietliylniiiline. Ib. 1.45 - 

Diinetliylnniline. Ib. 1.00 -- 

Dinitrulieiixene. Ib. .30 ■ 

ninitroelorla-nsenp. Ib. .27 

Dinitronaplitlialene. Ib. . 42 - 

Dinitroplienol.Ib. .40 — 

Diiiitrotolucnc. Ib. .38 — 

Dip oil, 25%j, tar iieiils, ear hits, in ilruiiiH.pi. .38 - - 

Dipbcnybiinine (nominal). Ib. . 80 — 

ll-aeid (nominal).lb. 1.65 

Meta-phenylenediiimine. .... Ib. 1.25 — 

Monoethyluniliiie.Ib. 1.75 — 

Nuphthnferic rruahed, in bids. (250 Ib). Ib. . 09 — 

Naplithnlene,fluke. Ib. .09 — 

Nnphtbiilene, balls. Ib. .09) — 

Nnphtbinilic acid, enide. Ib, .70 — 

NitrolHuiseiie. Ib. .12 — 

Nitro-tiiinlithnlcne. Ib. .40 — 

Xitro*t«iliieiie.Ib. .18 — 

Ortho-iifiddophenol. lb. 3.20 — 

Ortho-dirlilor-henaene. Ib. .15 — 

f)rtho-nitro-phenol.Ib. .75 — 

Ortho-nitro-toluene.Ib. .25 — 

flriho-toliiidino. Ib. .32 — 

Para-nrnidophenol, base. Ib. 2.50 — 

Parn-aiiiidophenol, IlCl.Ib. 2.50 — 

Parn-ilieldorbenxene. Ib. .10 — 

Paranitnianiline. lb. 1.15 — 


Para-nitrotoluene.Ib. 1.25 

Para-phenylencdianiine.Ib. 2.50 

Para-toluidine.Ib. 1.85 

Phthalic anhydride.lb. .60 

Phenol, U. 8. P., drums (dost.), (240 lb.).lb. .12 

Pyridine.cal. 2.00 

Resoreinol, technical.lb. ^.25 

Resorrinol, pure.Ib. 4.50 

Salieylio acid, teeh., in bbls. (110 lb.).Ib. .35 

Ralieylie acid, U. 8. P..lb. ,40 

aslol. lb. .85 

Solvent naphtha, water-white, in drums, 100 gal.. ghL . 30 

Solvent naphtha, crude, heavy, in drums, 100 gal. cal. . 19 

Rulphanilic acid, crude. lb. .32 

Torino. lb. 1.75 

Toluidine, mised. Ib. .45 

Toluene, in tank ears. gal. .35 

Xylidines, drums, too gal. Tb. .50 

Xylene, pure, in drums. gal. . 45 

Xylene, pure, in tank ears. gal. . 45 

Xylene, nomiiiereiiil, in dnime, 100 gal. gal. .37 

Xylene, oommereial, in tank case. gal. . 30 

Waxes 

Prices based tin originml packages in largi*quantities. 

Beeswax, reflned, dark. Ib. $0.3(1 

Beeswax, rollnrd, light. Ib. .34 

Beeswax, white puic. Ib. .‘ij 

Cariiuuba, No. 1. (nominal). Ib. .90 

Cariiuuba, No. 2, regular (nfimlnnl). Ib. . 75 

Carnauba, No. 3, North ('uuntry. lb. .25 

Japan. Ih. .18 

Moiifnii. iTiide. fh. .12 


. Ib. 

i.:5 


1.40 

. Ib. 

2.50 


2.65 

. Ib. 

1.85 


2.00 

. lb. 

.60 

.... 

.70 

. lb. 

.12 


.14 

. gal. 

2.00 


3.50 

. Ib. 

^.25 

— 

3.50 

. Ib. 

4.50 


5.00 

. Ib. 

.35 


.38 

. lb. 

.40 


.45 

. lb. 

.85 


.95 

ghL 

.30 

— 


K*'. 

.19 

.... 

.22 

lb. 

.32 


.35 

Ib. 

1.75 


1.80 

Ib. 

.45 


.55 

gal. 

.35 

— 


gni. 

.41 

— 

.42 

Tb. 

.50 

— 

.65 

g8l. 

.45 


.47 

gal. 

.45 



gal. 

.37 


.36 

gal. 

.30 

— 



. . Ib. 

$0.30 -- 

$0.32 

... Ib. 

.34 -- 

.37 

... Ib. 

. ‘*3 — 

60 

... Ib. 

.90 - 

.95 

... lb. 

.75 - 

.80 

lb. 

.25 — 

.26 

... Ih. 

.18 - 

.20 

fh. 

no 

.12 — 

.14 

... lb. 

.09 - 

.091 

.... Ib. 

.08} 

OM 

.. lb. 

.101 

. 10 

Ih. 

.11 - 

.in 

. . Ib. 

.12 

.12} 

. . Ib. 

.15 - 

.15} 

. Ib. 

.16 -- 

.16} 

... lb. 

.17} - 

.17! 

Ih. 

.18} — 

.19 

lb. 

.221 - 

.23 


Paraliino waxes, refined, 11^120 Til.p. lb. . lOj .10 

I'arnflinn waxes, refined, 125 nip lb. .11 — .lit 

Parnlliiio waxes, refiiieil, 128-130 mp. lb. .12 - .121 

Parafliiin waxes, refined, 13 i-M5 111 |). Ib. .15 — .154 

Parafliiip waxes, refined, 135-137 in p.Ib. .16 — . I6| 

Stearie acid, single pressed. lb. .171 — . I7| 

Sti*nrie aeiil, double (ireMeil. Ih. . I8i — .19 

Steiirie iii'ul, triple pressed. lb. .221 — .23 

Flotation Oils 

All prires are f.ob. New York, unless otherwise stated, and are based on 
rarluud lots. The nils in 50-gul. bbla., gruas weight, 500 Ib. 

Pine oil.stenm dint ,sp. gr., 0.930-0.940.gal. $1.90 

Pine oil, pine, dest. dist.gal. I. 50 

Pine tar oil, lef, sp. gr. 1.025-1.035 . gal. .48 

Pino liiroil.enide.Bp gr. 1.025-l.035tiinkearMf.o.b..lank8nnville,Fln giil. . 35 

Pine tar oil,doiibie ref., sp gr. 0.965-0.990.gal. .85 

Pine tiir, lef, thin, sp. gr., 1.080-1.960.gal, .36 

Turpeiitine, crude, sp. gr , 0.900-0.970.gal. 1.75 

HnrdwofHl oil, f o b. Mieh , ap. gr , 0 960-0 990. gal. .35 

Pinewoml eri'osote, ri*f. .gal. .» 

Naval Stores 

The fullow’iiig pnrcN arc f.u.b.. New York, for carload lots. 


Kosin U-I>, IiIjI . 

Ktisiii M-1. 

. 280II). 

. 280 lb. 

$12.75 

12.75 

•_ 


Hosiii K-N. 

. 280 lb. 

12.75 

— 


Hosin \V. (1 -\V. W. 

. 280 lb. 

13.00 

— 

13.23 

W(ir>d I'liHiii, bbl. 

. 280 Ik 

11.00 

— 


S|)iritH Ilf turpentine. 

. gal. 

1,28 



Wciud tiiriieiitiiie, steniii (list. 

. gal. 

1.22 

—- 


Wuiiil turiwiiline, dost, dist. 

. gal. 

1. IB 

— 


Pine tar pitch, bbl . 

. 200 lb. 


— 

'8.50 

Tar, kiln burned, bbl. (500 Ui.). 

. bid. 


— 

15.00 

lietort tnr, bbl. 

.... son III. 

is.00 


15.50 

Hnsin oil, first run. 

gal. 

.70 

— 


Hnsin nil.seeonil run. 

. gal. 

.73 



Hosiii oil, tliinl run. 

. . gal. 

• .90 




Solvents 

7J-76 .li K , (85 Ih.) . gal. 

70-72 ili'g., steel IiIiIh. (85 Ib ). gal. 

68-70 deg., steel lildn. (85 Ib ) gal. 

V. M. and P. tiaphthu, sti-el bbln. (85 lb ). gal. 

Crude Rubber 

Para—rpriver fine (nfuninal). lb. $0.26 

i'priver rnarse (iiDiniiiitl). Ili .17 

Tpriver rniirho ball (rimiiinHl). Ib. . 17} 

Plantalinii—First latex eiepe. lb. .21 

Itibbeil Hiiirike<l sheetH . lb. .20 

Itrown rre(ie, thin, eleun. Ib. . 17 

Amber crepe No. I. Ib ,19 


.09 

.09 

.09} 

.70 

— 

.091 

.091 

.10 

.75 

vi:*;i:t\iiij-: 

The following prices are f u.b.. New York for rnrload lota. 


. 12 


.15 

Castor oil. No. 3, in bids. 

Ib. 

$0.16} 

.40 

__ 

.50 

Castor oil, A A, in bbls. 

Ib. 

.15 

.18 


.25 

China wood oil, in bbls (f 0 b Piic const). 

Ib. 

.16 

3.20 

__ 

3.75 

Coeoanut oil, f’eylnn griirle, in MiIh. 

lb. 

.15} 

.15 


.20 

Coeoanut oil, Cochin grade, in bbls (nominal).. 

lb. 

.171 

.75 

_ 

.80 

Corn oil, crude, in bbls. 

lb. 

.12 

.25 

__ 

.40 

Cottonseed oil, criidn (f.o b. mill). 

Ib. 

.10} 

.32 


.35 

Cottonseed oil, summer yellow. 

lb. 

.13 

2 50 


3.00 

Cotronsced oil, winter yellow . 

Ib. 


2 ! 50 


3.00 

Idnsed oil, row, car lots (dorncetic). 

gal 

i.07 

.10 


.15 

Linseed oil, raw, tank enis (donirstie). 

gal. 

1.00 

1.15 

— 

1.20 

Linseed oil, boiled, car lots (domestio). 

gal. 

1.09 
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Palm, r^tgoa. 

Palm, briftht r^. 
Palm, Niger... . 


Peanut oil, refined, in bbls_ 


Rapcaecfl oil. blown, in bble. 

Soya bean oil iManrhurinn), in bbla. N. Y. 

Soya bean oil. tank I’lirn, f.o.b.. Pacific coast_ 


•Ilow bleuehnl Nleiihutleti. 


K'- 

3.00 

_ 

3 50 

.10) 


.lOf 

lb. 


!io 

lb. 

.09) 


lb. 

.101 


.12) 

1b. 

.17 

.— 

.16 

gal. 

1.30 

— 

1.45 

gsi. 

1.60 


1.70 

lb. 

.14 


.14) 

lb. 

. 10 


.11 

gni. 

$0 80 


$0 90 

gal. 

.83 

— 

.84 

gal. 

.80 

— 

87 

gal. 

.90 

— 

i.no 


'(■ net ton 

$24.00 

--$30 on 

Tie! ton 

22.00 

- 26.00 

net ion 

10 00 

- 12.00 

net ton 

26 50 

- 28 00 

iii‘( ton 

10.00 


lb 

.05) 

— .On 

net ton 

60 00 

PO 00! 

III. 

.05 

.06 

lb 

.04) 

.051 

lb 

.04 

05 

lb. 

.05 

— .07 

lb 

.05 

.06 

.. Ib. 

.«4) 

.05 


grOHN toil 
net ton 
net ton 
net ton 
net toll 
net ton 
net ton 
net ton 
net ton 
lb. 
lb. 
lb 
lb 
lb 
lb. 

net ton 
net ton 
net toll 
net ton 


Miscellaneous Materials 

All f. o. b. New York T'nlchh i Mherwise Stated 


itnryteH, ground, off eolor, f o.b. kiiigs ('reek 
Muryti’M, eriide, 8R%(n 94'r bn . King.*! ('reek 
hiLrytee, floiiteil, t ob St l.oiiix 
Hiirytes, erude, fiint gimle, .MisHoiin . 

Blnne fixe, iliy. 

Itliine fixe, pniji . 

('lililk, doineHt le, extm liglit 

('balk, doineHtir, light ... 

('halk, doineHtie, heavy.. . 

Chiilk, Knght,h, extra light. 

f'halk, ^jngllHh, light. 

('hidk, Knglibh, dense. 

(*hinn elny, t Kaolin) crude, f o.b inineH, (ieorgiii 
China clay (Kaolin) wnsheil. f.o.b ('leorgin 
Chinn ela.v (Kaolin) powdeml. f.o b (ieorgin 
Chinn elny iKanlin) enide f o.h. Virginia poiiitH 
('hiiiii elny (Kaolin) ground, f.o.b. Virginia pointe. 

(Miina ela.v (Kaolin), imported, lump. 

Chinn ela.v (Kaolin), imported, powdered. 

FeldHpnr, cnide, f.o.b. Maryland and North 

('nroliim pointa. 

KeldNpar, erude, f.o.b. Maine . , 

Kelibpiir, ground, f.o.b Maine . . 

Feldupar, ground, f.o. t. North ('arolina. 

Feldspar, ground, f.o.b. N Y .Sinte 

Feldspar, groiinrl .fob nnitiniore. 

Fuller's earth, granuliir, f.o.b, Fla.,. . . . 
Fuller’s eart.h, powdenil, f.o.b. Kin.,. . 

Fiiller'a ciirth, iinuurted, powdered . 

(■raphiie, oriieible, 9(K; oarbon, Ashland, .-Xln 
(iraphite, cninhle. earhnn, Ashland, Ma 
(irnphite, highi'r lubriautiiig griules 

Piiiniec Htonr, imported, lump. 

Puiniee atone, doineatir, lump.. .. 

Piimiee atoiia, ground 

(}uur(a (aeid tower) fist to head, f.o.b. Dnttiniore 
(juarts (arid tou'er) \\((ii2 in., f.o.b. Bnltiinon'. 
()iinrtt (arid tower) rice, f.o.b. Haltimore . . 

(Quarts, lump, f o.b. North Curoliim. 

.Sliellnc, orange line 
Shelliifi, orange superfine 
.Shellne, A. C garnet 

Shellae.T. N . .... 

HiMipatone . 

Tale, papl'r-maklng gradea, f.o.b. Vertiiont. 

Tale, rmifirig grades, f.o b. Vermont . 

Tale, riibbiT grades, f.o b. Ve rnont .... 

Tale, powdereil. Southern, f.o.b. ears. 

Tale, importetl. . 

Tal3. California Talcum Powder grade 


Refractories 

Hauaite brick, 56%.Al, f.o.b. Piltsbiirgli 
Chrome brick, f.o.b. Knstern shipping pi>ints 
f'liroiiie cement, 40-45*’;. Crjt >8 

Chrome renient, 40-45*'; Cn(l|i Banks, in onr lots, f.o.b. 
Kastern shipping points 

Fire clay briek, Ist quality, 9-In. shit|N>M, f o li reiin- 
sylvaiiia, Ohio and Keiitiieky works 
Fin* elny brick, 2nd quality, ^iii. shapes, f.o h. Ponn- 
sylvania, < )hio and Kentucky works 
Mitgiicsite brick, 9-iii straight 
Magnesite briek, 9-iti. nrehea, weilges and keys 
Magnesite briek, aiaipa himI splits .. ^ 

Hilirii brick, 9-iti. sixes, f.o.b. Chicago district 
Silien hriek, 9-in. sixes, f.o.b. niriiiinghuiTi district 
Bilron briek. 9-iii. Bixea, f.o.b. Mt. Cnion, Fa 


Ferro-Alloys 

All f.o.b. Work, 

Ferro-earbon-titanium, 15-18%, f.o.b. Niagara 

FaUs.N.Y.Ill 

Ferro-ehrnme, per lb. of Cr. oemtained, 6* 8% 

earbciii, rarlots. 1 

Ferro-ehruiiie, pi‘r lb. of Cr. oontaintal, 4-6% 

carbon, earlots. 1 

Forro-innngiinese, 76-80% Mn, domestio.gi 

Ferro-mniigiinese, 76-80% Mn, Knglish_ :... gi 

Hniegekusen, 11K22?;, Mn.gi 

Ferro-mnlybdenuiii. 5(K60% Mo, per lb. of Mo.. u 

Ferro-ailieon, 10-15%.gi 

Ferro-ailicun, 50%.gi 

Ferro-ailieon, 75%.gi 

Farro-tungsten, 70-80%, per lb. of contained W... Ic 
Ferro-uranium, 35-50% of l^tjper lb. of 17 content Ih 
Ferro-vanadium, 30-46% per lb. of contained V.... It 


1,000 

160 

net ton 

100-no 

net tun 

55-60 

net ton 

60-65 

1,000 

55-60 

1,000 

45-50 

net ton 

NO 

net tun 

121 

net ton 

134 

1,000 

65-70 

1,000 

56-61 

1,000 

55 60 


lb. 

gross ton 
gross ton 
jiroBS toil 

gruBB ton 
gram ton 
||rosaton 

lb.' 

lb. 


Ores and Semi-finished Products 

AD f.o.b. Minm, Unlrna Otlnrwiae Stated 


Cn<)i. 

Chrome ore, 50%. max., OsO, f,o.b. Atlantic 

.^aboard. 

Coke, foundry, f.o.b. ovens. 

Coke, furnace, f.o.b. ovens. 

Coke, potroleuin, refinorv. Atlantic Seaboard... 
Fluorspar, lump, f o b.Tonuno, New Mexico.. 


ICsiitiiRky and Illinois mines. 

T1 infinite, 52 Ti« ) 2 , per 'h. ore . 

Manganese On*, 50% Mn, e i f. Atlaiitie seaport 
Manifunese ore, eheiiiieal (MnO,). 


Pyrites, Sp-inish, fines ,c.i.f., Atlantic seaport. 
Pytitp.s. Spanish, furnace site, c.i.f., Atlantic 

leaport . 

Pyrites, Spuiiisli, run of mines, ci..f., Atlantic 

seaport . . . 

Pyrites, domestic, fines. 

Rutili*. 95% 'I'il )| per lb. ore. 


> 

gross ton 

$10.00 

unit 

.70 

unit 

.75 

net ton 

11.00 

nettpn 

10.00 

net ton 


netton 

i7l50 

not ton 

25.00 

Ib. 

.Oli 

unit 

.60 

gram ton 

70.00 

. Vb. 

.65 

unit 

35.00 

unit 

.12 • 

unit 

.16) 

unit 

.12 

unit 

.12 • 

lb. 

.15 

t 

unit 

6.00 

unit 

4.50 

lb. 

2.75 

lb. 

2.75 

. lb. 

12.00 

. Ih. 

2.00 

Ib. 

.05 


of WO, (iiominnl). 

Tungsten. WnirrHiiule, 60% WO. and over, per 

iiiiitof WO„ \. Y.r . 

I'mniiini On* (Cnrnotilf*) p«’r lb efI’aOii ... 
Oraniiiin oxide, 96 *’,'. per lb. oontiiinerl TsOb. .. 

Vnnnrlium pentuxide, 99 *t; . 

Vanodiiiin Ore. (lerlb. of V^O.^eontnimKl. 

Zirerii), washed. Iff III fn‘<*.. . 


Non-Ferrous Metals 

New Yurk Markets 


Coppi*r, electrolytie. 

Aluiniiiiim, 98 to 99 per rent 
Antimony, wholesale lots, ('hineNe and .1; 
Niukfil. nrri inary (ingot) ... 

Nickel, eleetrolytic. 

Tin, 5-tfiii lot.s . 


r^ead, New York, spot .. 
Lead. K. Si. Louis, spot 


Zinc, spot. New York... 
Zitir, spot, K. St. Louis. . 


C'ciita per I.I' 
14.75 
33. CO 
7 25 
43.00 
45.00 
39.00 
7.00-7.25 
6.80-7.05 
7.00 
6.60 


OTHER METALS 


Silver (romiiierciul).oa. $0 9li 

Cacliniiiin ...lb. I 40<f*)l.50 

Disiniith (500 lb. lots).lb. 2.55 

Cobalt.lb. 6.00 

Magnesium (f.o.b. Niagara Falls).lb. 1.75 

IMatinuiii. .ox. 95. OO^tt 100 00 

Irifliiim .os. 400.00(fil4S0 00 

Falladiuni.os. 8 5.00 

Mere*jry.75 1b. 60.(0(?l'62.50 


FlNISIIKn METAL FROI>lK''TS 


('opper sheciB, hot rolled. 

Copper bottoms. 

C7optN*r rods. 

High brass wire and sheets- 

High brass rods . 

T^w braes wire and sheets.... 

IjOw brass rods . 

Brased brass tubing . 

Brased bronse tubing. 

Seamless ropper tubing. 

Reamloro high brass taping.... 


OI.I> METALS -The followiiig are 
pound: 


(\ippf>r, heavy and erueihle 
Copper, heavy and win* 
Copper, light and bottoiiw. 

Lead, heavy.. . 

liOad, tea. 

Braes, heavy. 

Brass, light. 

No. I srellow brass turnings 
Zino. 


Warehouse Price 
(Villa per Lb. 

25.50 
35.00 

, 30.00 

28.50 
20. 25 

31.25 
25.00 

37.25 

42.50 
29.00 
28.00 


the dealers* purchasing prices in cents pf*r 

— New York • 

One 

Current Yenr Ago Cleveland Chirogo 


12 50 

17 00 

12 00 

13.50 

12 00 

16 00 

11 75 

12.50 

10 00 

14.00 

10.00 

11.00 

5.50 

4.75 

5.50 

6.00 

4.50 

3.75 

3.75 

5.00 

7.00 

10 50 

6.00 

12.50 

5 50 

7.50 

5.00 

6.50 

7.00 

10.00 

6 00 

6.75 

4.50 

5 00 

3.75 

5 00 


Structural Material*y 

Tho following base prices per 100 lb. are for struelural shapm 3 in. by | in. a^ 
larger, and plates \ in. and heavier, from jobbers' warahouses in the oitiM named: 


-New York- 

One 

Current Month 
Ago 


^—Cleveland- 

One 

Current Year 
Ago 


' * ■ ■"Chicago** 
One 

Current Year 
Ago 


60.00 ~ 

90.00 

Htructural ahapee... 

$4.30 

$4.47 

$3.44 

$3.37 

$4.08 

150.00 — 

160.00 

Soft steel bara. 

4.75 

4.62 

3.64 

3.27 

3.96 

.75 - 

.90 

Soft steel bar shapes 

4.75 

4.62 

3.84 

3.27 

3.98 

7.00 — 


Soft steel bands_ 

6.43 

6.32 

6.25 



6.50 — 

‘8!m 

Plat.s, i to 1 in. thick 

4.50 

4.67 

3.64 

3.57 

4128 
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Industrial 

Financial, Construction and Manufhcturers' News 


Construction and 
Operation 

Connecticut 

NKW HAVKN—H. Kawli-n. 19 lloiio SL, 
li.LS Hwardod the contract for the nonstruc- 
iifin of a 1-story, 60x8()-ft. addition to his 
futinilry on Mill Ulvcr St., to J. Skolnick, 
i:,9 ('olurnhus Avo. Plstlinatod cost, $ 1 ii, 00 n. 

POKTLANP—The Wilcox Crittenden & 
Co.. Ine., R South Mnln St., Middletown, 
plans to hiilld a 1-story foiindry. Kstlmated 
(‘list, $50(000. 

Florida 

.lACKSONVlLLN—The William Toomor 
Frrtili/er Co., Vlajluct, plans to build a 
plant to replace the old one recently de¬ 
stroyed li.v lire. Cost to exeeed $1,000,OaO. 
I!. M. (r. Prttnf^e, mifr. Notcrl .luno IB. 

Illinois 

(‘Ilir'AOO Tli(> lIllnoiH nisiMH Co.. 102 
Wrst Itandolph St., has awarded the con- 
iraet for the construetion of a I- and 2- 
Hlory. 21.5x270 ft. faetory, at 2B01 North 
Crawford Ave., to J)ahl Stedinari Co., 11 
South La Salle St. 

(’irrCAno—steams Pros. & Co.. 619 
Siuitli T.a Salle SI., will soon aw'ard the 
riHiiraet for the eonstmet ion of a :{-story, 
1oax1BO-ft. printing: plant, on Kast TTiiron 
SI. :ind FalrbankH Court. Mstirruited cost, 
$ 200 , 000 . Herllii, Swerri & Kandall, 19 
South La Salle St., urchtH. 

ROCKFORD—The city plans to construct 
intercept irif? sewers at a cost of about $6o0.- 
000 and settling tanks itncl chlorination 
Idatit at a cost of about $22O.OH0. 

Indiana 


Michigan 

*—The Mi‘n*y ]lo8iiil:i1 1* liav- 
Inff plans prepared for the con.struction of 
a .‘l-story addition to pi-fseiit hospital. A 
c.heniicHl laliorator.v will be iiistnlled in 
same. Kstlinated cost, $1oo.ooo. K. Rriel- 
rnaier Sons. I’niverslty Klflii:.. Milwaukei'. 
Wis., arohts. and oiimrs. 

Minnesota 

■KUIDT KY-Thf Wiilsh Tic Tii., ».'il Me- 
Knii?lit Rldf?.. Minneapolis, lias awarded 
the contract for the construction of a cre- 
oHotini; plant to ineliide an oilier* IniiidinKf, 
factory. p(»wer house, relorl tanks, ete,. to 
C.'F. IlaKlIii & S«ni.s 226 l^iimber Kxcli , 
Mlnnen polls. 

IaONCI PItAIRIM -Indian Sehool IMst. 11 
will soon awaril !he eontraet for the eon- 
slriictloii of a 2-Ktor.v, 7.5x160-ft. hlKh 
school. A chemical laboratory will be In¬ 
stalled In .same. Kstim.’ileil eost, $20n.000, 
W. M. liarber, aeey., C. Ilovvartl Parsons. 
tiUn Rnilders Kxeb., Miiiiie:ipolis, archt. 

M.XNKATO The Carney C'ement Co. Is 
haviuK plans pri'pareil for the construction 
of a eement ])laiit, to Inelinb^ :i. mill build¬ 
ing, niaeliliie sliop. blaeksinllb shop, ebem- 
isl's biiildlnir. 16 steel kilns to measure tin 
ft. blKb and 1H ft. in d1:imeler, etc., north 
of here. Kslimated co.Mt, $1,5(1,000. R. K. 
Meade, 11 Ka.st Fayette St., lialtimore Md., 
eiiifr. 

Nebraska 

CirADUON—The City Coiirull will rc- 
ceivH bids iinlll Nov. 1.5 for the construc¬ 
tion of a complelc si*waKe disposal plant, to 
Include a septic tank, sand filter, etc. Kstl- 
matod eost. $ 50 , 000 . R. 1). Salisbury Co., 
1600 Powiiiiif? St., Denver, Col., ciiifr. 

LINCOLN—.Alvord & Rurdiek, enirrs., R 
Sontli Dearborn St.. Chlcjiiro. are preparing 
plans ff>r the liiHtallatlon of .a sewaf^c dis¬ 
posal plant here. KstlmatiMl co.Ht. $:i:{0,0U0. 


ANDKRSON-—The Lavelle Foundry Co. 
is builflliiy; a factory for the manufacture of 
irray Iron eastinf^s. (leneral foundry equip¬ 
ment and pattern shoo machinery will lio 
installed in same. J. F. Stanley. 1225 
North Alabama St., Tndlanapolis, en^r. 

KLKHAUT—The W^awaseo Tire & Rub¬ 
ber Co. will soon award the contract for 
the c?onstructIon of a 4-atory. 175x175-ft. 
factory. Kstimated cost, $500,000. R. U 
Simmons, archt. 

FORT WAYNK- Orllllth & Cloodrich. 
archts., l*h.vslciun’s Defense RIdif.. w'lll re¬ 
ceive bids about Nov. 25 for the construc¬ 
tion of a 1- suid 2-Btory. 60xl80>ft. factory 
on Cochrane St., for the Amer. Textile Art 
Printing & Dyeing (?o.. 402 West Jtfferson 
St. A water filtering and softening pl:int 
to have a capacity of 10,000 gal. in 8 hours 
will bo Installed in same. FstlniHted cost, 
$40,000. 


Maryland 

nALTIMOHK- -Thp If. II. Ifoarn Co.. II 
South Gay St., ])lans to kiiild a plant for 
the manufacture of cherriieni rnixtiires. etc, 
olectrirally o|H*rated, to turn out about 25 
bbl. of sweeping mixture daily. II. IJ. 
Hearn, pres, and mgr. 


Massachusetts 


ROSTON—The Amer. C>an Co., 120 
Rway., plans to build a factory. Estimated 
cost. $250,000. 


BOSTON—K. J. Quinn & Co., Inc., 80 
Battery march S1#'Wlll soon award the con¬ 
tract for the corfptnictlon of a 2-story, 30x 
60-ft. addition to shoo polish factory. Cost, 
between $18,000 and $20,000. 


_ HOr.TOKK— The Amer. Writing Paper 
Co.. 9 Main St. will build a 1-story. 25x75- 
ft addition to Its paper factory. Estimated 
TOst. 126.000. Work w'lll bo done by day 
labor. 


HOLYOKE—^The Worthington Pump ( 
Machinery Corp.. .37 Anploton St., will soo 
award tho contract ror remodeling ol 
^hoolhousA into pattern plant, on Nort 
Bridge and East Dwight Sts. Estimate 
cost. $30,000. 


New Jersey 

MArriKU -Thr lliirbiT A«i|ihnU PavltiR 
C’'o.. 2.13 RWay, New York City, ha.s awarded 
the contract for the «>,on8truetlf>ri of a 2- 
atory aaplialt plant, to Levering & Gar- 
ligiics. 552 West 2.1d St., New York City. 

TRENTON -The Star Porcelain (!o.. 
Miilrheiul Ave., has awarded! the contract 
for the construction <if a 2-slor.v. 4(»xR«-ft. 
addition to Its fartor.v'. to C. R. Randall, 43 
North Hermitage St. Estimateil crjst. 
$6,500. 


New York 

RROOKT-YN - The Grand Corrugated 
J*aper Co., .10 Ooaby St., has awarded the 
contract for altering Its factory on 32d St. 
to the Gabler t^oiistr. Oi.. 402 Hudson St., 
New' York City. Estimated cost, $50,000. 
Noted Oct. 13. 

NEW YORK—Paul Schuldeberger will 
alter tho 5-Htory factory for the maniifac- 
lure of brisLles at 52 Cliff St. Estlrnatcxl 
cost, $35,000. VV'ork will be <lone by day 
labor. 


North Carolina 

OnKKNSUORO—Tlii> (Carolina Slp«1 & 
Iron t^o. plans to build an M0xl80-ft. foun¬ 
dry. Estimated cost, $25.00(1. 

WHiMINGTON— The Fisheries Prod nets 
Co. plans to build a fertllixer plant. Esti¬ 
mated ca>st, $100,000. 

Ohio 

rT.KVKr.ANn~Tho Malay Ruhlipr (Jo.. 
i0i15 Guardian Itldg., plans to build a .1- 
story factory on East 172d St. and St. 
Clair Ave. Estimate<1 cost. $100,000. 

CJaEVELAND—P ariah & Bingham Co., 
manufacturers of castings. 11600 MHdi.son 
Ave., has awarded the contract for the con¬ 
struction of a 1-Htory. 24x45-ft. heating 
room, to the E. C. Gfiapard Constr. Co.. En¬ 
gineers Bldg. Estimated cost, $10,000. 

KF3NT—The Bd. Educ. Is having plans 
prepared for -the construction of a 2-story, 
16nx200-rt. high school. A chemical lab¬ 
oratory win be Installed in same. Esti¬ 


mated cost, $275,000. Mills ft Millspaiigh. 
67 East Long SL. I'olumbus. O.. archts. 

MAN.SFlELn—The Superior Ifrnss Mfg. 
t'o. Is building a 40x60-ft. addition to Its 
foundry. Estlmateil cost, $11,000. E. K. 
Bacon, secy. Althouse ft Joiu*h, engrs. 

YOPNGSTOWN ^ The Reserve Iron ft 
Steel I'o. plans to build tw’o blast fiirnaeis 
and n 2.000.000 piidtiling plant. Kstimat«‘«l 
cost. $1,000,000. 

Pennsylvania 

l’IIII.AI>RI.I'MIA--IliU'tIrr ft AiIiiiiiHim 
(%».. Rieliinund and .Mlegheiiy Sts., will alter 
ami build a 1-story, 50x120 ft. iid<lition to 
its present faetory for the maniifaetui'e «>f 
glue. Estimated «MiHt, $.56,000. 

PlIll.AnELPIIlA - Clark ft Dudiiiek. 
arelits. ami eiigrs.. Drexel Bldg., will s-ion 
aw aril tlie eontraet for the construction of 
ii 1-story foundry ami woodwiirking shop 
on t2d and Walnut Sts. Owiier'.s name 

Witll)li‘lll. 

I'lTrSBrUGIl -Tlio Pittsburgh MalUa- 
ble Iron Co.. .57lb St. and tlie .Vlii'glieiiy 
River. plan.s to build a 2(»2x322-ft. foundry 
Estimated eost. $.500.(i00. F. Chase, 615 
North Michigan Ave., (Milc:igo. arelit. 

Texas 

PAI.I.AS—Till' l.lni-olli Viiliit & 4'<>l(ir 
(^>., Detroit, MIeh.. lias awanied tlie eoii- 
traet for tlie eonstriie.tion of the tlrst unit 
of its paint faetory to be 2'Htor.v. 140x180- 
ft., on Kenliieky and Asli l^ane. to E R. 
iSesHuins Hr Sons, Didrolt. Mich. E.stlniatod 
eost. $150,000. 

WICHITA FALLS -Tlie Stale Rd. of 
(’ontrol, .Xiistiii. has awanied tin* eontraet 
for the roust motion of a Hi>wage disposal 
pl:i.iit at thf> Northwest Insane .Xsyluin iiere. 
to the .Tames Con.str. Co., Dallas, at $ 47 , 700 . 

West Virginia 

HUNTINGTON The International 
Nickel 43 Exch. PI.. New York City, 

will build a rolling mill idant. Estlnmted 
eost. $3,000,000. 

Wisconsin 

DRUMMOND The Rnst-Owen Lumber 
Co. is having preliminary plans prei»ared 
for tin* development of tlie seWer system, to 
Iricinile the oonstriKdloii of a sewage dls- 
riosal plant, garage ami several HinaII build¬ 
ings. Estimated cost, $loa.ooo. R. E. Gil¬ 
christ. seey, and treas. G. Lister Nason. 
611 Emileott Bldg., St. I'aul, archt. 

IIAIGNE—Alvord ft Rnnllck. engra.. 8 
South Dearborn St., Chicago, have sub¬ 
mit (ed a refiort recoinmi*ndliig the abandon- 
rnerri of the present water station and the 
installation of new pumps, flllratkm plants 
and a 36-ln. Intake from Lake Michigan 
and about $400,000 of additional distribu¬ 
tion syntein. Estimated e.ost. $2,000,000. 

SClILEISTNGERVHJiE — The Zwebell 
Bros. Co. wMIl soon award the contract for 
the coiintriietlon of ii 1-story, 60xl50-ft. 
Victory for the maniifaetiire of vulcan out¬ 
fits. Estimated cost, $100,000. .ludell ft 
Rogner, 415 Milwaukee St., arclits. 

Quebec. 

COLERAINE—The ('anuda Asbestos a^id 
Chrome Co., Idd., is In the market for 
equipment. 

MONTREAL- Tho Canada Cement Co.. 
Herald Bldg., Craig St., West, plans to 
build a 10-story building. Esllmaled cost, 
1450,000. Ron ft MacDonald. Belmont St., 
a relit n. 

MONTMAGNY—Tho Malleable Foun¬ 
dries, LtdL, will receive bids about Nov. 15 
for the construction of a foundry. Esti¬ 
mated cost. $75,000. 

MONTREATft—Taylor ft Arnold Eng. Po., 
Ltd.. 39 Oiler St., plans to lailld a brass 
foundry and Instnll equipment in samo. 

Alberta 

KPMONTnN - Thi- .Snn KranciHco ft Mi'- 
Mfllan Oil f*o.. Idd.. plans to build a plant. 
Estimated cost, $500,000. 


New Publications 

NKW BI'RKAIT of STANPAHnS PlTIlI.ICA- 
TioNS: Selenllflc Paper 386, Atomie Theory 
and I^ow-Voltage Ares In Csteslum Vapor, 
by Paul T). Finite and W. F. Meggers; 
Sclentifle Paper 387, I'ermeiiblllty of Rub¬ 
ber to Gases, by .Junlus Davlil Edward.s 
and S. F. Pickering; ,‘?elentffle Paper 392. 
A Photographic Method of Detecting 
Changes in a Complicated Group of Object's, 
by M. H. Stillman; Tech. Paper 164, .Sav- 
bolt Viscosity of Blends, by Wlnslow' IT 
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Mersohnl; Tech. Paper 165, Enamels for 
Sheet Iron and Steel, by J. B. Shaw. 

Nkw Burbau op Mines Pubucations: 
Bull. 182, Casina Troubles and Fishing 
Methods In Oil wells, by Thomas Curtin; 
Tech. Paper 230, Determination of Molyb¬ 
denum, by J. r. Bonardl and Edward P. 
liarrett; Tec|i. Pimcr 288. The Properties of 
Some Stoneware Clays, by H. O. Schurecht; 
Tech. Paper 288, indicators for Carbon 
Dioxide and Oxygen In Air and Flue Gas. 
by r.. H. Milligan, D. O. Crltes and W. S. 
Wilson: Tech. Paper 244, I7s6 of Stenches 
;ls a Warning In Mines, by 8. H. Katz, 
V. C. Allison and W. L. Egy; Tech. Paper 
266, Coke-Oven Accidents In the United 
Stntes During the Calendar Tear 1919, by 
Willlnm W. Adaihs. 

New Onithd States Gbolooical Suryet 
PunurATiONs: Mineral Resources of the 
IT. S. In 1919 (Preliminary Summary), In¬ 
troduction by G. F. Iioughlln, statlsticxs as- 
Hemblod by Martha B. Clark, published 
Sept. 8, 1920; T: C, Mineral ProductlAn of 
the U. S. In 1917, Introduction by H. D. 
Vlcc^askey, summary by Martha B. Clark 
(Mineral Resources of the U. S., 1917. 
Part I), published June 28, 1920; 1:24 
Gold and Sliver In 1918 (General Report), 
by .T. P. Dunlop (Mineral Resources of the 
(J. S., 1918, i*art T). published July 16. 
1920; 1; 28. T> ad In 1917, by C. E. Sleben- 
thal (Mineral KcHOurces of the U. S., 1917, 
Part 1). published May 8, 1920. 

Xrw United States Tariff Commission 
UrRMCATioNs: Tariff Inf. Series No. 18. 
llarytcH, Barium Chemical, and Llthopono 
Industries, Including Costs of Production, 
1919. 

Kmthsivity ok TTrat From Various Sur- 
I'AC'ES, by V. S. Day. Bull. 118. published 
by tlie University of Tlllnol.s, Urbana, Ill. 

I Vice 2 Or. 

The Mineral Industry of the Britisit 
Emkirb AMD Foreign Countrirr, Nitrates, 
publlHhed by the Imperial Mineral Re¬ 
sources Bureau, I^iondon. Price 9d. 

Data Book for Enqineers, published by 
the Locomotive Superheater Co., New 
York. This book has been compiled for the 
purpose of assisting stationary engineers 
In ttiolr everyday work by furnishing them 
with useful data. Copies will be sent to 
anyonf' actually Interested In steam engi¬ 
neering. 


Manufacturers’ 

Catalogs 

The Gas Produger A Enoineerino Corp. 
nK New Jersey, New York City, has Issued 
Hull. 96|. on Gnlusha Suetion Type *Tj*’ 
.Stationary Gas Producer. Descriptive mat¬ 
ter and Illustration.^ are given. 

Tub Trchnikal IHioDunrs Co., Inc., New 
York, denier In new and used equipment, 
the latter comprising large purchases from 
Government munitions plants, hss recently 
Issiieil an attractive folder entitled the 
A B C*a of Refrigeration, describing, under 
the caption of "The Technical Way,*’ the 
high-speed vertical single acting ring plate 
valve comprcHsor*. which It is hanclPng. 
<*o|iles con be optalned by addressing the 
I'ompany at its main offlee. KOI Fifth Ave.. 
Now York City. 

The Maqnesta Association of America, 
Ulilladelphla, Pa., has published a new 
book on heat Insulation entitled "Defend 
Your Steam." by Austen Bolam. The book 
ptesents the result of four yejirs of or*gInal 
research by the us.soclntlon .and the Mellon 
Institute and eov<*rs every phase of heat- 
Miid fued-snvlng with 8.1 per cent magnesia 
pipe find holler covering. It Is well lllus- 
(r.ated and contains a variety of data and 
in format Inn on heat and heat losses. 

AitxvER-Tf arris Co.. Harrison, N. J.. has 
iMibll.shed an excellent booklet entitled 
"Cii.se Carbonising.** Chapters arc devoted 
to eynnldi> hardening, gas hardening, load 
temiiering and hiirdening, iilchrome con¬ 
tainers. ete. The booklet Is written In 
liingnage that will be readily understooil 
by the heat treater and will give hfm the 
r<*suUs of the latest scientific Investigations 
in this branch of metallurgy. 

The Wersteu MyiA Co.. 4500 ('ortlnnd 
St., Chleago. has laiu^d the October, 1920, 
number of "Webster Method." eontalnlng 
jirlleles on recent fntorestlng Installations 
In the niaterliils-hnndllng Held. "Webstei 
Method" has been Issued since 1911. Its 
iiiimhers contain do.scrlptfons and photo¬ 
graphs of recent Installations In the coal, 
grain, mining, chemlciil and other flelds. 
In which lonveying apparatus form so large 
a factor In conserving hand labor. Tiic 
subjects of Its articles cover not only In¬ 
stallations which solve labor handling prob¬ 
lems In the TTnlted Stales but often include 
installations wh!eh have been made In for- 


clim countries. **WebBter Method” Is pub- 
llimed regularly and distributed free to 
those who are interested in labor conserv* 
Ing methods. 

The Ateritb Co., Inc., New York City 
calls attention to Bull. 7, on ‘‘Aterlte Rods 
and Sheets, Cold Rolled—<!old Drawn.'* 
Many Interesting Illustrations are given, 
with dcscrlptionR and tables of weignt of 
rolled Aterlte rods, sheets and platea and 
a table showing comparison or dllcerent 
gages, together with equivalent In decimal 
parts of an Inch. 

Worthington Pump A Macuinert Co., 
New York, announces Catalog BK-8,000, 
Illustrating and describing Worthington 
Marine Pumps and Auxiliaries. The catalog 
consists of one hundred and twenty-flve 
iiges of descriptive matter and lllustra- 
oriH, and should be a comprehensive and 
useful publication to marine circles gen¬ 
erally. 

(Crescent Sales A Enoineerino Co., 
Deifolt, Mich., calls attention to a new 
entiling on Crescent "Roto-PIston" Vacuum 
and Pressure Pumps. The booklet contains 
descriptions of Roto-Plston vacuum pump 
and blower, pump description and per¬ 
formance, view of assembling department, 
uses of pumps, description of operation 
phantom of pumps and parts, vacuEm 
chucks, special pumps, vacuum time curves, 
pre.Msui*e curves, vacuum pumu data, do¬ 
tal Is of foundation, etc., list of parts and 
instructions for installing and operating. 

The AniKsoN Graphite Co., Niagara 
Fit I Is. N. Y.. announces a new publication 
entitled "Electric Furnaces." Section I 
dciils with electric furnaces made in the 
United States and Canada and Section 11 
with elcotrle furnaces made In the United 
Kingdom and Continental Europe. Illus- 
t nil ions are given of many of the furnsce.s. 

Buffalo Foundry A MAriiiNB Co., Buf¬ 
falo. N. Y., recently Issued an attractive 
booklet on "Some Recent DnvelopmcntM In 
Buflovnk and Buflokast Apparatus." The 
booklet covers some recent developments In 
ViH'iiiirn driers, evaporators, vacuum pans, 
clieiiilcul equipment, sugar apparatus, etc. 

Itr.AW-KNOX Co.. Pittsburgh, Pa., has Is¬ 
sued two new folders entitled "Blaw Bull¬ 
dog Buckets" and "A Discussion of Lever 
Arms.” 

ELEcn'Ro Bleactting Gas Co.. New York 
City, has published a new textile bleaching 
booklet entitled' "Liquid Chlorine." This 
iittnictlvo catalog contains various formulas 
used for the making up of a bleaching 
solution from liquid chlorine. 

Cutler-Hammer Mfo. Co.. Milwaukee, 
Wls.. calls attention to l*ub. 860. which 
takes up In a general way the control of 
motor-driven pumps and comprcs.sors on 
water and compressed air systems. In mines, 
on board ships, for hydraulic elevators, etc. 
Kv<-ry C-H product used for this class of 
.•service Is described. Including manual and 
iiutomntlo starters and speed regulators, 
iirid accessories, such as pressure regula¬ 
tors. float switches, push buttons, etc. A 
eotidensed chart Is given to aid In the 
.seloetlon of the proper control equipment 
for eseh particular class of service. 

The Dings Magnetic Separator Co., of 
Milwaukee, Wls., has Issued Bull. 81, de¬ 
scribing several types of magnetic separa¬ 
tors. Among these Is Included the new 
Type C magnetic separator, which Is de¬ 
signed for separating fine granular mato- 
riiil. It Is of the medium Intensity and 
eroH.s-belt type, and Is used for extracting 
iron from brass and aluminum borings 
.and turnings. Iron from gla.ss sand, abra¬ 
sive material, rubber bufllngs. flreeliiy, 
ciittle and poultry food, phonograph record 
innterlal, ete. The material to be sr>parnt«'d 
piisscs through two positive magnetic zones. 

The Special Chemical Co.« of Highland. 
Ill., has Issued a new bulletin on Pfali¬ 
st lehl sugars, which are used in bacteri¬ 
ology for differentiating various dlscaae- 
]irot1ueIng micro-organisms. 

The Arthur R. Maas IjAnonAToniEB, IjOs 
A ngeles, Cal., has Issued an. attractive 
eiitfilog on “Chemistry and You," which is 
piihllslied for the purpose of acquainting 
the rctader of Its business-—chemical serv¬ 
ice. This booklet contains Interesting write¬ 
ups on: The Misunderstood Chemist; Yea- 
ti-rday and Tomorrow; Lazy Materials*; 
Shfrloek and the Chemist; Counting the 
Bugs : Buying on Faith; Chemical Specl- 
tlciilions; Our National Beverage: Gasoline 
vs. Coal Oil: The Chemical Alphabet; Exit 
Snails; Wasted Advertising; Insurance 
.\djustments; Chemical Gold Bricks: The 
Wrong Foot .First; From Test Tube to 
Factory: Unhatched Dollars; Profits In 
Waste: Before Judge and Jury; Chemical 
Advertising and a word About Ourselves. 

*ruB 1>bnvrr Firr (TLat Co., Denver, Col., 
has Just received from the press a 82-page 


illustrated bulletin on Oil Shale Equipment. 
At first is a brief review of the ahale-oil 
Induetrlee In Bootlaild, find a deecr^tion 
showing occurrence of oil shale in the 
United States. Following this are a num¬ 
ber of Illustrated methods for the pre¬ 
liminary or field distillation of oil khala, 
and also lists and descriptions of apparatus 
used In the oil shale Industries, followed 
by a number of oil shale retorts and plants. 


The Ajax Metal Qo., Philadelphia, Pa., 
calls attention to its new export catalog 
which has been oinfilshed In two editions, 
one English ana one Spanish. The text 
and Illustrations are In both cases Iden* 
ticaL This book covers all Ajax products 
from Babbitt metals to car brasses and 
castings, and ingot metal, and Is a com¬ 
prehensive book on the metal field for 
export use. The book Is illustrated. 


MANIERRB BNOINBBRINO a MAOHlNfifr 
Co., Milwaukee, Wls., has Just Issued Its 
1920 catalog, which contains lllustratlona 
of the latest Installation of the company's 
seven different types of loaders, showing the 
wide application of these machines in the 
United States and Canada. 


Coming Meetings 
and Events 

American Abrociation for the Advance¬ 
ment OF SciKNCB will hold its 1920 meeting 
Dec. 27, 1920, to Jan. 1, 1921, at Chicago, Ill. 

American Association of Engineers 
will hold a mooting on employment and 
«‘ducutlon In the Congress Hotel. (Chicago, 
on Nov. 12. 

American Ceramic Society will hold Its 
nnniinl meeting the week of Feb. 21, 1921, 
nt Columbus. Ohio, with headquarters at 
the Doschler Hotel. 

American Chemical Society will hold 
Us sixty-first meeting at Rochester. N. Y., 
April 26 to 29, 1921. 

Amkhican Gas Association will hold Its 
second annual convention at the Hotel 
]Pennsylvania, New York, Nov. 16 to 20. 

Amerk'An Institute of Chemical Engi¬ 
neers will hold Its winter mating at New 
Orleans, Dee. 6 to 9. Headquarters will 
be at the Hotel St. Charles. 

American Mining Congress will hold Us 
next convention In Denver Nov. 15 to 19. 

American Petroleum Institute will 
hold Us annual meeting on Nov. 17. 18 and 
19, In Washington. D. C. Headquarters 
will be at the New Willard Hotel. 

American Ptitsical Society will hold a 
meeting Nov. 27 at the Case School of Ap¬ 
plied Science, Cleveland, and (he annual 
meeting, beginning Doe. 28. at Chicago, the 
latter being the occasion of the special 
quadrennial meeting of the American Asso- 
c'atlon for the Advancement of Sqlence and 
the Affiliated Societies. 

American Society of MBCHANicfL Bngt- 
NEERS' 1920 annual meeting will be held In 
the Engineering Societies’ Building from 
Dee. 7 to 10 Inclusive. 

Federated American Engineering So- 
riETiEs will hold Us first meeting In Wash¬ 
ington, D. C., Nov. 18 and 19. American 
Engineering Council will hold Its organi¬ 
zation meeting Nov. 20. Headquarters for 
both will be nt the New Willard Hotel. 

Philadelphia Section, American Chem¬ 
ical Society will hold Its regular meeting 
Nov. 18 at the Engineers* Club. Philadel¬ 
phia. Ellwood Hendrick will speak on 
"Relativity and Life.” - 

The following ehemfeal societies will 
meet at Rumford Hall, Chemists’ Club. New 
York City, as follows: Nov. 19. American 
niem'eal Society; Dec. 10, American Chem¬ 
ical Society, Joint meeting with Society of 
Chemical Industry, American Electrochem¬ 
ical Society and SoclOtd de Chlmle Indus- 
trlclle; Jan. 7. American Chemical Society; 
Jan. 14, Society of Chemical Industry, Per¬ 
kin Medal award: Feb. 11, American Elec¬ 
trochemical Society, Joint meeting with So¬ 
ciety of Chemical Indhstrv, American 
Chemical Society and Socldtd de Chimle In- 
dustrlelle; March 11. American Chemical 
Society, Nichols Medal award; March 25. 
Society .of Chemical Industry: April 22, 
Society 6f Chemical Industry, Joint meeting 
with American Electroehemfcal Society, So- 
eh^td de Chlmle Industrlclle and American 
Chemical Society; May 6. Amorican Chem¬ 
ical Society; May 13. Socldtd de Chlmle In- 
dustrlelle, joint meeting wlth^ American 
Chemical Society, Socie^ of Chemical In¬ 
dustry. and American Electrochemical So¬ 
ciety; May 20, Society of Chemical Indus¬ 
try ; June 10. American Chemical Society. 
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The Goose 

Or the Egs 

A bandonment or curtailment of research by cer- 
L tain industrial laboratories is reported or rumored* 
frequently of late. The psychology of the times, both 
present and recent past, partly explains this; but it is by 
no means a justification of the tendency. It is simply 
another instance of killing the goose which lays the 
golden egg. 

During the war period we had a most wonderful 
demonstration of the effectiveness of industrial re¬ 
search. Many industries profited beyond their wildest 
dreams from technical investigations then undertaken 
for the firqt time. One would think that these at least 
would have been thoroughly “sold on the idea." It 
appears, however, that even some such organizations 
feel that they now know enough to do without further 
research. 

Perhaps one of the most serious causes of research 
curtailment has been the fact that many Inadequately 
trained, inexpertenced chemists have gone into this field 
and undertaken to do work which ivas beyond their 
( apabilities. . 

A generation ago we spoke of a man as a scientist and 
the term had a definite meaning. A decade ago the 
term “chemist” was of rather specific significance; 
today, however, it is necessary to qualify very mate¬ 
rially the term “chemist” before one can really compre¬ 
hend clearly the field to which such professional worker 
is suited. We not only need to specify whether it be in 
organic, inorganic, physical or electro chemistry or 
other similar field, but also we must specify whether it 
be in so-called “pure” research, industrial research, 
plant control or other application of the specialized 
branch of chemistry that the experience and fitness of 
the worker lies. It is perhaps desirable, certainly inevi¬ 
table, that*those poorly qualified for industrial research 
organizations should be eliminated at an early date. 
However, it is to be hoped that a mad campaign of 
'ioonomy will not cut off'what should be in the long run 
one of the moat profitable branches of the industry - 
namely, the research division. 

In consideration of a research organization, the indus¬ 
trial executive should understand that it is not at all 
like other departments which within a short time can be 
•jxp^ted to show profit, with discontinuance or reor¬ 
ganization as a penalty for failure. Research requires 
extended periods of preliminary work, often apparently 
unprofitable. A great many trials must be made which 
give only negative results. Often the executive fails 
(0 realize that these negative results may be more valu¬ 
able in avoiding errors of plant design or operation than 
positive constructive conclusions. In the end, however, 
well organized, properly directed research will pay. 


'rhere is no industry which we need to except when mak¬ 
ing this statement. 

We have ample demonstration in large corporate 
laboratories, such as that of the General Electric Com¬ 
pany, that intelligently managed “big businesj” knows 
the profit of a research organization working on funda¬ 
mental problems which sooner or later will be of 
advantage to the industry. In another branch of elec¬ 
trical operations the tungsten filament lamp is found a 
product of pure research. This did not come about 
early in the work; it was rather the outgrowth of long 
investigation which at many stages was doubtless dis¬ 
couraging. Other industries will have similar experi¬ 
ences and other industries, if they will but be 
conservative in their urgent demands upon research, 
will correspondingly profit. 

Let us keep the goose alive even if it does mean that 
we must go and draw a bit from our savings account in 
order to buy cracked corn and ground bone (or whatever 
food it is that this kind of a goose may need) in order 
that we may hope for our golden eggs. 

Increasing Output 

By Preventing Disease 

F THE average business man were to read in his 
morning paper tomorrow that there had just* been 
discovered 1,000,000 cases of smallpox in the United 
States, he probably would close up his factory or office 
and move his family to seclusion in the country and 
develop a state of panicky interest characteristic of our 
American people. On the other hand, he reads the 
statement that there are 1,000,000 cases of* tuberculosis 
in the United States today and it does fiot excite him 
a bit. Why? Smallpox is a fatal, quickly developing, 
acute disease; tuberculosis is a chronic, slowly develop¬ 
ing, long-drawn-out malady. And yet the economic loss 
as well as the loss in other ways from tuberculosis is 
vastly greater in one year than the loss from smallpox 
lor two centuries. , 

Consider for a moment what 1,000,000 sick consump¬ 
tives implies as it relates to industry. While accurate* 
figures are not available, it is a conservative estimate 
that at least 800,000 of the million are workingmen and 
workingwomen. Probably the percentage is higher. If 
everyone of them lost on an average only fifty cents a 
day in production to themselves and their employers, the 
total daily loss would be $400,000. That this is a con¬ 
servative figure any employer of large groups of men 
will agree. A sick man, whether he is in bed or 
whether he is at his bench as a producer, costs money 
to himself, to his employer and to his community. 

Take the situation in some of the metal trades for 
example. Ten per cent more foundrymen and molders 
die of tuberculosis between the ages of twenty-five and 
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forty-four than do men generally in the same age 
periods. This means that in the years of greatest pro¬ 
ductivity more men die in this industry of tuberculosis 
than in other groups. Of workers exposed to metallic 
dust in general, of which there are many thousands 
between the ages of twenty-five and forty-four, 5 per 
cent more die of tuberculosis than among workingmen 
in general and 10 per cent more than among farmers, 
to contrast them with one of the particularly favored 
groups. Again, 21 per cent of the deaths in this large 
group are caused by tuberculosis; or to take a more 
specific group, among iron and steel workers lfi.9 per 
cent of all deaths arc caused by* tuberculosis. 

Investigations by Frederick L. Hoffman in this 
country and by Sir Thomas Oliver in England and by 
many others in various parts of the world have clearly 
shown that constant exposure of workingmen to metallic 
dust and to chemical fumes leads to increased tubercu¬ 
losis. 

The reason for this is not far to seek. Tuberculosis 
is caused by a germ that usually enters the body in 
early childhood. Most men carry the germs of tuber¬ 
culosis hidden away in their bodies before they reach 
the age of twenty-one. Whenever the tissues of the 
lungs or other tissues of the body become weakened by 
disease, self-indulgence or by the constant irritation of 
some substance such as fine metal dust particles or 
gassy fumes, the soil is prepared and the latent, already- 
present germ begins to develop an active process and 
under these favorable conditions the disease known as 
tuberculosis definitely sets in. 

The problem of tuberculosis in industry, therefore, 
resolves itself into these two definite phases: First, 
the prevention of infection. This involves safeguards 
against spitting, sneezing and coughing by providing 
proper receptacles, by constant education, by periodic 
medical examination and otherwise. Second, by build¬ 
ing up and maintaining resistance to the highest notch 
of efficiency. This requires not only constant medical 
supervision and continuous education but the develop¬ 
ment of the best community activities for recreation. It 
implies also that the workingman shall have not only 
proper working conditions but sufficient money with 
which to buy proper living conditions, including house, 
food and clothing, for himself and his family. Any¬ 
thing that goes to the building up and making of health 
increases production and produces more revenue for the 
employer. 

It has been estimated by the National Tuberculosis 
Association that on an average two and one-half years 
of life could be added to the mean after life-time of 
every individual in the 'United States if tuberculosis 
ccould be removed as a cause of death. This would mean 
a gross saving of at least $25,000,000,000 to the indus¬ 
tries and people of this country. To eliminate the 
disease would cost probably in the neighborhood of 
$2,000,000,000. Consequently any agency or movement 
which has this accomplishment as its purpose is worthy 
of widespread individual and organized support. The 
purpose of the National Tuberculosis Association and 
its allied agencies is to unite communities all over the 
United States, in order to secure the machinery and 
assistance necessary to prevent tuberculosis. The rev¬ 
enue for this great health- and life-saving movement is 
provided from the annual sale of Christmas Seals from 
Dec. 1 to 11. 

Every dollar's worth of seals aims a strong blow at 
this disease. 


Industrial Autocracy 
And the Way Out 

ILLIAM* B. DICKSON, vice-president of the Mid¬ 
vale Steel & Ordnance Co., is the one man in the 
steel industry who has spoken out and said, what many 
no doubt have thought, that the present industrial sys¬ 
tem represents an autocracy in the control of the 
employers over the employees. Speaking at the fortieth 
anniversary of the American Society of Mechanical 
Engineers, Nov. 5, Mr. DiCKSON referred in particular 
to the policy of the United States Steel Corporation, 
calling it a benevolent autocracy, benevolent in many 
splendid ways, but still an autocracy, and saying fur¬ 
ther: ‘The autocratic policy of this great industrial 
corporation is diametrically opposed to American ideals, 
and if it and similar organizations in other industrie.s 
continue to grow and to maintain this autocratic 
attitude, there can be only one result—industrial 
feudalism, feudalism with a high degree of comfort 
and safety for the worker, I grant you, but none the 
less feudalism.” The feudal barons owned the land 
and its appurtenances, the highways, streams, mines, 
fisheries, etc., while at the present day the corporations 
own plants. 

Mr. Dickson says American industry has now come 
to the parting of the ways, one way leading to indus¬ 
trial democracy, the other, camouflaged to appear as 
the natural continuance of the present road, leading to 
industrial feudalism, but with a bypath “now being 
trodden by Russia, and toward which not only our 
British brethren but a considerable number of Amer¬ 
ican workmen are being tempted to stray.” 

Feudalism is cited as a horrible example of what the 
present industrial system represents or is trending 
toward. If, then, one should .set up the problem, 
“How would you devise a way out of feudalism?” one 
reasonable suggestion would have been that the barons 
and workers should go into partnership and should 
divide the proceeds by shares. In the modern partner¬ 
ship the partners divide the profits according to a pre¬ 
determined schedule. 

Now it chances that the steel mills have had in 
pmctice for a long time this very system, only that 
it is not general. It is curious that Mr. DICKSON did 
not propose an extension of the system, so successful 
where it has been used, to all the workers. We refer, 
of course, to the “tonnage” basis of pa 3 rment, and 
particularly to those systems in which the rate per ton 
varies according to the market or selling price of the 
material produced. That is vastly better than any 
so-called system of “profit sharing.” Profits may be 
reduced by the mistake of a purchasing agent and the 
worker should not be expected to contribute toward 
the loss. The system is really a very common one. 
While in some cases the tonnage rate does not.fluctuate 
with selling prices, that is doubtless because the work¬ 
man does not wish to have it so. The system can be 
extended. Works managers are certainly ingenious 
enough to solve the problem. Where the work is collec¬ 
tive a total sum could be allotted and the men be 
permitted to determine how many they desired should 
divide the pool. A blast furnace could then be operated 
with fewer men. That would be industrial 'democracy, 
a partnership among capital, management and labor, 
with the public sharing in the general prosperity that 
would inevitably accompany jf/o happy a solution of the 
problem. «« 
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Why Not Turn 
The Mold Over? 

R ecently in these pages the opinion was expressed 
^ that the American steel industry, speaking gen- 
tsrally, was impelled by a desire for great tonnage 
rather than great quality. Such a .state of affairs 
opposes the ideals of metallurgists, who quite natural¬ 
ly by their training, work first for excellence. 

Sound steel—free of cavities, cracks, ^excessive seg¬ 
regation and non-metallic inclusions—is a difficult thing 
to make and precious. It would be a high goal for the 
ambition of many steel producers. Yet it is being 
made in this country in considerable quantity. Its 
makers realize that steel is not steel until it is suc¬ 
cessfully cast; given the beat furnace practice at their 
command, making well settled and thoroughly deoxi¬ 
dized steel, they still exercise the most extreme care 
in getting it into the molds. 

Take high-grade forging ingots as an illustration. 
Metal would probably be tapped into a clean, pre¬ 
heated ladle, running from the furnace somewhat too 
hot to pour. Fifteen or twenty minutes’ cooling in the 
ladle allows trapped slag to separate cleanly. Ingots 
would probably be bottom-poured through runners 
proportioned so that the minimum of air would be 
drawn in with the steel by injector action, and poured 
just hot enough and fast enough that the surface of 
the metal rising in the mold would float islands of 
chilled metal like films of cream floating on milk. 
Molds themselves would be prepared and cleaned with 
the greatest care, so the advantages from complete 
lack of splattering might not be lost through particles 
of foreign matter, or the hot ingot sticking to the sides 
of a roughened mold. The mold it elf would doubtless 
be bigger at the top than at the bottom, with thick 
bottom walls for great chill, thus insuring progressive 
freezing from bottom upward. Further to guard 
against secondary pipe, a sink-head of brick would be 
built on top the ingot, and charcoal or slag would be 
placed on top the liquid metal to retain it molten as 
long as possible. Such ingots would be lifted out of 
their molds while still red, and buried or soaked to 
insure slow cooling and prevent shrinkage cracking. 

“But,” it is objected, “this program is entirely too 
expensive for cheap products which do not require 
such high quality.” Granted; but where does this idea 
lead? 

You would make the steel in the ladle (or even in 
the ingot) rather than in the furnace, in order to in¬ 
crease the tonnage of the plant; you would cast fast 
and cold to enable the ingot to stand more abuse in 
blooming; the molds-would be bigger below than on 
top because they are easier to strip; you would top-cast 
because it is cheap, and generally neglect the sink-head 
or hot top for the same reason; you would strip as soon 
as possible and remove to a soaking pit to save heat and 
perchance cure some of the ready made imperfections, 
and rush the rolling by heavy drafts to avoid reheat¬ 
ing. In other words these things are exactly what a 
maker of quality steel does not do. 

Generally speaking, when an American plant must 
produce sound metal, really sound, such as will make 
high-explosive shell forgings, it casts dead-melted 
steel and the Government will accept about 55 per cent 
of the ingot. If an English plant would cast the same 
metal it would be done in such a way that 85 per cent 
would be acceptable by inspectors no less keen to find 


defects. It is not because we do not know how. Un¬ 
questionably the only reason American plants persist 
in making ingots with internal cavities is because only 
about one-eighth of their total production is dead- 
melted steel and of this they are able to work off on un¬ 
exacting purchasers up to half what is defective and 
should really be discarded. 

Evidently, a seeker for sound ingots—really sound — 
must disregard particular plant layouts, big outputs 
and apparent economies. His way unquestionably will 
be hard, but he will be assisted by the inevitable 
trend of future demand, and eventually he will 
succeed. 

With so many points'of attack it is only necessary 
for one desirous of increasing ingot quality to select 
the most vulnerable and the one most likely to yield 
the greatest results for the energy expended. That 
appears to be the taper of the molds. Apparently a 
small point, but it has been so often demonstrated by 
theory and practice that in a big-end-up ingot the pipe 
is shorter and higher up, as compared to the same mold 
inverted, that no discussion of the reasons is neces¬ 
sary here. Big-end-up ingots have been used in 
France and Germany for forty years or more; their 
use has always been one of the causes of the excel¬ 
lence of Swedish metal, and, impelled by war’s de¬ 
mands, the English have widely adopted the practice in 
these recent years. Even Americans use the idea to 
the extent of making perhaps a million tons a year, 
mostly in highest-gradc forging ingots, or high-carbon 
or alloy steels. But even so, .some notable pioneers have 
even discovered that it pays on the more common 
grades. 

Many special methods of reducing pipe and limiting 
.segregation have been regularly used in American 
mills for the past five years. But they have all com¬ 
promised with the big-end-dowii fetish. Their users 
have realized that to prevent a pipe you must feed it, 
and therefore simulate the clay “dozzle” with* which 
the crucible steel melter caps his mold, by making it 
thin at the top, in.sulating it with fireclay, building 
sink-heads, or actually heating the top by outside 
flame. But they .seemingly have dodged the fact that 
a big-end-up casting provided in itself afi upper reser¬ 
voir of metal hot to the last, and which, if assi.sted by 
their ingenious sink-heads, would without peradven- 
ture absolutely prevent secondary pipe and give up to 
85 per cent “sound” metal, something their half-way 
steps have not yet insured. 

It is not the intention to lecture the American metal¬ 
lurgist on the exact procedure he must follow in fur¬ 
nace, casting, molds and .sq^iking in order to eliminate 
internal cavities. It is the intention, however, to em¬ 
phasize as clearly as possible that mo.st of the pre.scfht 
defects are due to the lack of discrimination among 
American .steel u.sers, and the insi.stent demand for 
tonnage production from the steel-works* manage¬ 
ment. We hold no brief for Hadfikld, Gatiimann, 
Bradford, or any of those sturdy men, except in our 
poor way to support their efforts toward getting sound 
metal. We have tried to point out that American 
steel-making practice has had the tonnage idea for a 
goal. It is time now to look for quality. We propose 
a forward step which need not be postponed years—in 
case a manager wanted to do it it could be done within 
a month. 

As one might say, “Turn the mold over.” 
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Notes on French Industrie^;. , ^ < 

From Our Paris Correspondent 

Paris, Frame, Oct, 15, 1920, 

A GRKAT number of our people persist in qualifying 
as abnormal our present economic situation. In 
fact, after the cataclysm we passed through during the 
last few years, we and all the rest of the world find 
ourselves today in quite a logically resultant situation. 
It is wrong to compare our present status with that of 
the pre-war period, because it is bound to create a 
pessimistic spirit at a time when we need to be so very 
optimistic. 

These reflections are the more*apparent now when we 
are threatened with a very grave and profound economic 
crisis. Credit is becoming more and more restricted 
and the money stringency has already reached a very 
acute stage. A great number of manufacturers, fearing 
an endless rise in prices of raw materials, have 
accumulated enormous stocks at high prices, and have 
transformed these expensive materials into finished 
products at high costs; but now when a general decline 
in prices is expected and the demand for the finished 
products has fallen until it has quite disappeared, 
manufacturers and consumers find themselves in a 
peculiar position. The manufacturers do not wish to 
sell at a loss, and the consumers delay their buying as 
long as they can. 

The fall in prices has already begun; it started with 
metallurgical products. The government, which controls 
the importation of coke, has already limited the price 
of metallurgical coke to 176 fr. (normal value $35) per 
ton instead of the former 275 fr. (normal value $55) 
per ton. This was done in agreement with the officials 
of steel plants. The consequence was a drop of the 
prices for hematite pig iron from 850 fr. (normal value 
$170) to 700 fr. (normal value $140) per ton and a 20 
per cent drop in the prices of finished steel products. 
This is "h beginning. 

French Hydraulic Power 

According to a very recent study made by the writer 
on the subject of French hydraulic power, the following 
data may serve to complete the succinct information 
given in the preceding letter (see Chem. & Met., Oct. 
20, 1920, p. 704) : 

Before the war the sum invested in the hydro-electric 
industry amounted to over a billion francs (normal 
value $200,000,000). It was estimated that the invest¬ 
ments were apportioned as follows: 625,000,000 fr. 
($105,000,000) for power and light; 100,000,000 fr. 
($20,000,000) for electrochemical and electrometal¬ 
lurgical industries; 75,000,000 fr. ($16,000,000) for 
cl&tric railways; 300,000,000 fr. ($60,000,000) for 
sundry small industries. 

Taking as an average 800 fr. ($160), the pre-war 
installation cost per horsepower, it would follow that up 
to 1914 there was installed in all France about 1,250,000 
hydro-electric horsepower. 

During the w^ar France made great strides for 
further hydro-electric development, and from 1914 to 
1918 500,000 more horsepower was installed at a cost 
about double the pre-war cost, so that at present 
there are in operation hydro 7 electric power plants 
installed at an estimated total coat of 2,000,000,000 fr. 
<$400,000,000). 

A government commission is now studying the 


development of all the French waterfaUs not yet used 
w]i(ich are esfimated to represent 10,000,000 horse¬ 
power. Projects are under way for the instollation of 
plants aggregating 3,000,000 horsepower. This instal¬ 
lation will enable France to midee important coal 
economy. (There is under way a project for electrify¬ 
ing 8,000 km. [about 5,000 miles] of railroad, which if 
realized would result in an annual economy of 3,000,000 
tons of coal.) It is estimated that the cost of reclaim¬ 
ing the '3,000,0P0 horsepower would amount to about 
4,000,000,000 fr. ($800,000,000), and could be finished 
within fiheen years. It is expected that the report of 
the commission will soon be presented to the French 
Parliament. 

To the above-estimated 10,000,000 hydro-electric 
horsepower available in France may be added about 
400,000 horsepower which could be obtained by using 
the Rhine falls between Basel and Strassburg as pro¬ 
vided in the Versailles treaty. But to reclaim this 
power it would be necessary to build a canal entirely 
situated on French soil. 

Although this would open direct water communication 
from Basel to the sea for ships up to 1,200-ton size, the 
Swiss Government is strongly opposed to the plan and 
bases its contention on the Oct. 17, 1868, treaty of 
Mannheim guaranteeing the free ' navigation of the 
Rhine. The Swiss ask that instead of a French canal 
the bed of the Rhine between Basel and Strassburg 
shall be rendered navigable. It is quite evident that 
England will back up the Swiss contention. 

French Chemical Enterprises 

Due to the depreciation of money, the French chemical 
enterprises have been forced to increase their capital 
stock. Thus the Soci£td de Saint-Gobain has increased 
its capital stock from 60,000,000 fr. ($12,000,000) to 
120,000,000 fr. ($24,000,000). This society, founded 
during the seventeenth century, although quite con¬ 
servative in its technical processes, is commercially well 
managed and is one of the strongest mineral chemical 
enterprises. It has a number of plants in France, a 
branch installation in Mannheim on the Rhine and is 
now planning to build a new plant in Strassburg. 

The Soci^td de Saint-Gobain has recently become 
financially interested in the Claude process of synthetic 
ammonia and contributed to the increase of capital of 
the society of L’Air Liquide, a company working 
Claude’s processes. If the rumors are right the Saint- 
Gobain society • would absorb entirely the company 
L’Air Liquide and start on a big scale the manufacture 
of synthetic ammonia by the Claude process. 

During the last month the daily production of 
synthetic ammonia in Claude’s experimental plant has 
increased tenfold, now producing 1.6 tons per day. It 
is the Saint-Gobain company’s intention to bring up the 
production to compare favorably with the German 1,000- 
ton-per-day production by the Haber process. 

The Etablissements Kuhlmann has also increased its 
capital stock to 80.000,000 fr. ($16,000,000). This 
company grew rapidly during the war. Like the Saint- 
Gobain company, it manufactures mainly mineral 
chemicals and has also started in the synthetic ammonia 
industry, but using the Haber process, which has been 
bought by the French Government for 50,000,000 fr. 
($ 10 , 000 , 000 ). 

The development of these two rival brandi^ will have 
a great influence on the French synthetic ammonia 
industry. 
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Occurrence—De6ei<iptlf A of Procegs in Plant of the Hoskins Process Development Co. of ChicsiN>, Which 
Produces a.Qnaotity of Metal Equal to the Requirements of the United States— 
Pi^i^^prtiqp,of the hMtal—Crystalline Structure—^Uses in Metallurgy 


■By CHESTER H. JONES 


" . mr. • nM ■ ■ — 

T he term “arsenic” in co'ftimeitd is'usually mis¬ 
applied to the trioxide (A8,0,) instead of the 
elementary or metallic arsenic which exists at 
ordinary temperatures. It is with the latter substance 
this article attempts to deal. Previous to the late 
unpleasantness there was an importation of the metal to 
the United States of about 50,000 lb. (22,720 kR.) per 
year, principally from Germany, where it had been di.s- 
tilled direct from arsenical ores. Subsequently the 
production has been developed in a Chicago plant to 
meet the present demand in this country. The raw 
material for this plant is the arsenic trioxide, or white 
arsenic, a byproduct from metallurgical operations at 
various American smelters. 

While metallic arsenic is found in the natural state 
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in some districts, it more commonly occurs in ores in 
combination with other elements such as: 

Cobaltite, CoAsS. 

Mispickel, FeAsS. 

Smaltite, CoAs,. 

Mimetite, 3Pb,As,0,.Pb(1. 

Nickel glance, NiAsS. 

Orpiment, As,S,. 

Realgar, AsS. 

Scorodite, Fe,0.-As,0,.4H.0. 

Sperrylite, PtAs.. 

Most of these minerals are found in varying quanti¬ 
ties in t)^e gold| fiilver, lead, copper and zinc ores, par¬ 
ticularly our western mining districts. 

Investihations in x^nnection with proposed legislation 
against smelter fu^s in these localities led to belief 
that the arsenic vi^r'contained in the fumes issuing 
from the stfKdm'Wss largely responsible for the destruc¬ 
tion of vegetation and Ihjury to animal life. The oper¬ 
ating companies have consequently been forced to 
recover the arsdnic in-Obttrell precipitators and bag 
houses, and on.eplbsequeAt refining by subligiation have 
recovered arsenic •trioxide. The trioxide obtained from 
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these smelters and plants roasting high-content arsenic 
ores gives the supply of raw material for the operations 
described in the following paragraphs. 

Hoskins Process Development Co. Plant 

The one plant in the United States making metallic 
arsenic of a guaranteed purity over 99.5 per cent is 
located in the west side manufacturing district of Chi¬ 
cago. Fig. 1 shows the battery of four reduction fur¬ 
naces, one large and three smaller, having & total 
capacity of 250 to 300 lb. of metal per day. 

The charge with proportions consisting of about 1 lb. 
of wood charcoal to 4 lb. of arsenic trioxide is placed in 
a rotary mixer. The mixed hatch for charging to the 
small furnace weighs about 200 lb. and for the large 
furnace about 450 lb. Fig. 2 shows the charging end 
of the large furnace in operation. 

In Fig. 2 the gas flame may be seen beneath the 
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retort and the pyrometer leads coming from the cover. 
All four furnaces are eqmpped with pyrometers using 
nickel-chromium couples and connected through a mul¬ 
tiple switchboard to give temperature reading on each 
furnace. The temperature varies between 1,200 and 
1,300 deg^. F. (660 and 700 deg. C.). 

The reaction in the furnace is 

2ASA + As, 4- 6CO 

These furnaces are built of large steel pipe sur¬ 
rounded by No. 1 firebrick held in place by riveted steel 
plates, all supported on pipe framework. Fig. 3 shows 
the arrangement of gas piping. The water-cooling sup¬ 
ply for the charging end cover is conducted through the 
smaller pipe. This cover is clamped against a clay 
gasket in which is buried a 1-iti. copper pipe filled with 
the cooling water. In case of any leak of the arsenic 
fume it condenses against the cooled surface, rendering 
the joint tight. 

The water supply for both the condenser appearing 
at the rear end of furnace in Fig. 4 and for the gasket 
cooling-coil mentioned in the foregoing paragraph con¬ 
sists of a 3-in. stream running continuously from the city 
mains. 

The period of operation for the large furnace occupies 
about ten hours and for a small furnace seven hours. 
Running under normal conditions the plant produces not 
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less than 4,000 lb. of metallic arsenic of 99.5 to 99.9 per 
cent purity per month. The small impure fraction con¬ 
sists chiefly of arsenic trioxide. 

Vig. 6 shows the rear end of the battery with pans 
ccAitaining the lumps of metal immediately beneath the 
point of removal. When the run is finished and the 
furnace has been allowed to cool, the cover clamps are 
removed, permitting the cover to be taken off. The 
crystalline metal which has been formed in the tee, by 
carefully controlling the temperature and pressure dur¬ 
ing the heat, is taken out with bar and hammer. It is 
then ready for barreling and shipment. 

A feature of safety to prevent poisoning of the oper¬ 
ators is the ventilating arrangement and exhaust fan. 
Two of the small hoods connected to the system are 
shown just above the di.scharge end. The operators 
wear woolen masks over the nose to avoid injury from 



the fumes or dust. With these precautions the danger 
from poisoning is negligible. There are many features 
of this process which have required a period of several 
years before the ultimate production in the commercial 
plant described. 

Properties of Arsenic 

Metallic arsenic (As,, molecular weight 300) is classi¬ 
fied with nitrogen, phosphorus and antimony in the 
periodic system. It is chemically analogous to phos¬ 
phorus, but is more metallic in character. As a metal 
it behaves like sulphur. Thus the sulphides and arse¬ 
nides have similar formulas, are isomorphous, and in 
them sulphur and arsenic can mutually replace each 
other in atomic ratios—e.g., FeS.,, FeAs, and FeSAs. 

The characteristics of the three metallic varieties 
when conderused in a glass tube from distillation of 
arsine in the laboratory are well known. Nearest the 
flame the cry.stals form, further, on the shining mirror 
and finally the amorphous. The last is microcrystalline, 
probably isometric, and black with little luster. It has 
a specific gravity of 4.71 and when heated to 360 deg. C. 
out of contact with air sets heat free and reverts to the 
larger crystalline variety. 

The vapor density of metallic arsenic corresponds to 
the molecular weight. As, 300), with the lemon 
yell<pv vapor at 450 deg. C. At white heat, about 1,700 
deg. C., the density falls to one-half, or As, (=— 150), 
showing the diatomic molecule. 

The crystallized variety, which is the normal product 
of these furnaces, so far as has been investigated, varies 
from the hexagonal to acute rhombic octah^ra. It has 
a specific gravity of 5.73, is brittle and may be pulver¬ 
ized without difficulty. The hardness is 3.5 (Mohs 
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scale); the^ luster is tin-white metallic, tarnishing to 
black by oxidation in moist air at ordinary temperature 
and gives a tin-white streak. The cleavage is perfect 
basal, the fracture granular. 

Figs. 6 and 7 show crystals taken at random from 
the run of furnace and indicate plainly the clean nature 
of the commercial product. Arsenic in metallurgical 
classification lies between the true metal and the non- 
metal. It behaves in certain ways like the one and in 
other ways like the other. It will form alloys in some 
cases and is thrown out of the molten mass or forms 
“speiss” with others. Although a metalloid, it is a good 
conductor of heat and electricity. 

Uses 

The metal acts in the nature of a flux for other metals, 
promoting the union of metals which would otherwise 
he difficult to mix. The trioxide cannot be successfully 
substituted for the metallic arsenic in the work. Arsenic 
bronze, now used for railroad brasses, is a good example. 
(Composition: Copper 80, tin 10, lead 10, arsenic 8.) 
The structure remains unchanged, but there is a gain in 
crushing strength and a lower temperature is required 
to crystallize. A content of 0.65 metallic arsenic 
increases the resistance to hammering. 

The arsenic may be added directly to the molten 
metal, or a rich alloy of arsenic with copper or lead may 
he made and proper proportions of it used. 

It seems to be the consensus that a small percentage 
of arsenic added to copper to be used in sheets, tubes, 


Arsenical lead contains about 2 per cent arsenic. The 
product is harder, but the more important property of 
increased mobility of shot when molten is secured. This 
results in a more uniform output from the shot tower. 

Metallic arsenic is also used in the manufacture of 
speculum metal for mirrors in large telescopes. 

Conclusion 

We have, then, a process and plant perfected by Ameri¬ 
can chemists producing on a commercial scale an element 
of guaranteed purity and known to be useful in the 
improving of a few of our metals for important uses. 
But the field is scarcely touched as yet, the research is 
only in the preliminary stages, and we may venture to 
hope for much in future developments. To have at hand 
a pure metal, to find jbhese new things it will do with 
other pure metals, its behavior in many eutectic mix¬ 
tures, and all its meanderings through the wide field of 
chemistry with ultimate benefit to industry at large— 
this is a thing worth while. 

We are indebted to the Hoskins Process Development 
Co. for the material contained in this article. 
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The Indian Mica Industry 

M ica is one of the things, like jute, for which for 
certain purposes no satisfactory substitute has 
been discovered, and although it is not, like jute, an 
Indian monopoly, more than half the world's supply 
of the mineral comes from that country. In India it 
is very widely distributed, but the tracts in which it 
is found Jn plates of sufficient size to have a market¬ 
able value are few and strictly defined. Mica in more 
recent years has been mined in the Nellore district of 
Madras, but the main deposit is in a belt about eighty 
miles long and twelve broad, which lies in the northern 
part of the Hazaribagh district and stretches into the 
adjoining districts of Gaya and Monghyr. The main 
center of the industry is at Koderma, in the Hazaribagh 
district. 

Primitive Methods of Mining 

Mica does not occur in thick seams like coal, but in 
small deposits or “books,” and a mica mine or quarry 
presents the appearance of a huge rabbit warren, the 
workers burrowing from “bocfk” to “book” by passages 
that are sometimes Just sufficient to admit a small boy. 
In nfost cases very primitive methods are used, the lower 
levels of the mine being reached by roughly made bam¬ 
boo ladders and the excavated material being passed, 
hand over hand, from one coolie to another. The bailing 
out of water is done in the same way by the use of 
buckets, and during three months in the monsoon opera¬ 
tions may be suspended altogether, the mica being under 


for extracting the mineral are gradually being intro¬ 
duced, and mica is now being dug. by means of shafts 


300 to 400 ft. 



Use of Mica in the Arts and MEDicmif 


Mica has been extensively used in the native arts ef 
India from time immemorial. The powdered mica is 
used in calico printing and by washermen to give a 
sparkle to cloth. It is a substitute for glass in lanterns, 
and the material out of which “unbreakable” lamp 
chimneys are manufactured. It fills the peepholes of 
furnaces, and is used for windows in cases where glass 
would break on being exposed to extremes of li®at or 
to concussion. It is a glazing material for pottery, for 
pictures, and for the backs of mirrors. Indian artists 
have used it largely for paintings. 

Mica also has a high reputation in Indian medicine. 
It is used as a finely ground powder, either by itself or 
in combination with other drugs; it is said to be a tonic. 
Indian medicine classifies nearly all drugs and articles 
of diet into tw4 groups—the “heating” and the “cool¬ 
ing”—and mica is said to be the most efficacious of all 
the drugs in the latter class. It is said that some 
Indian practitioners have a secret means of dissolving 
mica, but this is doubtful. Such solvent would be a great 
discovery, for it would mean that mica could be used 
for the manufacture of unbreakable tumblers and 
decanters. 


A Non-Conductor of Heat and Electricity 

**Mica paste” or “mica grease” is used as a lubricant 
and to. plaster on boilers to diminish the loss of heat, 
for mica is a non-conductor of heat. It is bdieved to 
be the chief constituent of the preparations that are 
used for painting the under side of iron roofs to pro¬ 
mote coolness and for other similar purposes, and it has 
been recommended, and actually used, as a lining for 
sun helmets. 

The main importance of mica in modern iridustry, 
however, lies in the fact that it is one of the best non¬ 
conductors of electricity and is, therefore, indispen¬ 
sable in electrical engineering. On this account the gov¬ 
ernment took over part of the mica field during the 
war and worked it as a state industry in order to make 
sure of having a constant supply. 

0 “Miganite” 

Impetus was given to the industry about twenty years 
ago by the invention of a method of cementing small 
pieces of mica together and molding them into sheets, 
which are called “micanite.” In former days it was 
said that 80 per cent of the mica which was dug out 
of the mines was waste, and great waste dumps of the 
refuse^ glittering in the sun, were a conspicuous feature 
of the mica mines and factories where the splitting was 
done. Since this process of welding was introduced a 
considerable amount of marketable mica has been re¬ 
covered from the waste heaps, and the process also per¬ 
mits the use of a larger proportion of the mineral that 
is excavated. 


Unskilled Labor Employed 
The industry gives work ta a large number of un¬ 


water. In one of the mica districts, before the war, a skilled laborers. Even the work in the factories, where 
German firm was the only one of the many agencies at the thick pieces are split into thin sheets and cut to 
work that employed a steam pump. As the demand for the proper sizes, is easily learned by women and chil- 
the mineral has increased and the deposits near the dren, and a daily wage can be earned that is consider- 
surfaoe have been worked out, more scientific methods ably in excess of what is paid f6r field work. 
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Chemical Efficiency and Concentration of Caustic and Salt 

From Townsend Cells* 


Brief Description of the Townsend Cell Installation of the Hooker Electrochemical Co.—Some 
Characteristic Properties of Saturated Cathode Liquors—Concentrations and 
Equilibriums of NaCI-NaOH Solutions—Chemical Efficiency 

bt albert h. hooker 


D r. BAEKELAND in 1907 described the general 
principles of the Townsend cell and process of 
operation in the Journal of the Society of 
Chemical Indmtry and Electrochemical and Metallur¬ 
gical Industry,^ Since that time there has been a large 
development in the production of chlorine from these 
cells and some material modifications in design and oper¬ 
ation have taken place. For that reason it seemed 
proper to bring before this symposium on electrolytic 
cells a brief description of the plant of the Hooker 
Electrochemical Go. at Niagara Falls, where we are 
producing about sixty-five tons of caustic soda and 
sixty tons of chlorine daily from Townsend cells. 

*Rea«1 the American Institute of Chemical Enalneers. 

Montreal, June 28. 1920. 

*Now Chem. & Mkt. 


The heading of this article gives a general view of 
the plant covering about thirty-eight acres. In the left 
foreground will be seen the research laboratory; behind 
that the chlorbenzol plant, where about thirty tons a 
day of chlorbenzol was made during the war for the 
French Government to convert into dinitrophenol to 
modify its picric acid explosive; near that will be seen 
the plant for the manufacture of a very pure grade of 
muriatic acid, practically water white. The two larger 
buildings are the boiler plant, with a modem equipment 
of mechanically stoked boilers used to supply heat and 
steam for evaporation and process work, and one of the 
evaporation houses containing vacuum pans and pot*, 
for finishing caustic. The two power houses, five ceil 
buildings, bleach chambers, brine purification tanks, 
machine and repair shops, office buildingi general labo- 
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ratories, liquid chlorine and synthetic chemical units 
form the general group to the right of the picture, while 
in the distance can be seen the plant where we made 
picric acid for the Government from monochlorbenzol 
during the war. 

Types of Townsend Cells 

This work all centers around the production and use 
of chlorine and caustic soda from the Townsend cells. 

The power is received from the Niagara Falls Power 
Co. as three-phase, alternating current at 12,000 volts, 
and after passing through transformers and rotary con¬ 
verters is delivered to the cell circuits at about 260 volts 
and 4,000 to 5,000 amp. direct current. 

We have several types of Townsend cells in operation, 
a small circuit of the original 2,«500-amp. cell and some 
of the earlier 5,000-amp. cells. However, Fig. 1 shows 


one of our more recent cell bays, which consists entirely 
of 4,000-amp. cells. In the building there are 120 cells, 
each with a daily output of slightly over 800 lb. of 
caustic soda, or a total of eighteen tons. Fig. 2 is a 
more detailed view of one of these cells, which is of the 
long, low type of large capacity. 

We find it expedient at Niagara Falls, with existing 
power costs, to run at exceptionally high current 
densities, about 100 amp. per sq.ft, of cathode, and 
hence use a little over four volts per cell during an 
average run, and an ampere or current efficiency of 
between 96 and 97 per cent. Owing to the circulating 
system which we use to maintain saturation, as well as 
the novel use of oil in the cathode compartment, we are 
able to obtain this efficiency with a caustic strength 
considerably above 125 g. NaOH per liter. 

Another interesting group of cells is the corrugated 
type of low cell. The previous design was intended to 
give the maximum horizontal surface of cathode con¬ 
sistent with a large unit and the simplicity of the 
straight side plates. The cell was designed to crimp 
this plate accordion fashion and thus permit a much 
greater horizontal surface for the escape of gas within 
the same ground area. This was intended to reduce 
materially the voltage of the cell at the same current 
density. 

In this bay of 5,000-amp. cells the result of lower 
voltage is fully accomplished and a natural saving is 
made in the cost of both installation and power. The 
design still requires some perfecting to work out a 
perfect diaphragm control and simplicity of renewal 
repairs. Consequently, while power costa are low, the 
chemical efficiency is not (|uite as good—say 93 or 94 
per cent. 

When it comes to a final monthly balance sheet with 
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Niagara Power costs the two groups run a very close 
commercial race, but there are other locations where 
a choice might clearly point to either one of the two 
types as the better. 

A study of the cathode liquors from these different 
types of cells has led to some interesting results, 
which it is my hope to bring out in the paper which 
follows. 

Cathode Liquor Data 

Solutions saturated with NaOH arfd NaCl at various 
temperatures form the products which we are con¬ 
stantly handling in dealing with cathode effluent from 
diaphragm cells used in the production of caustic soda. 
Winteler has given a very full table showing the grams 
per liter of NaOH and NaCl as well as specific gravity 
of the solutions saturated at 20 deg. C. This table has 
been very freely used and is found in most of the liter¬ 
ature, English, German and French, dealing with this 
subject. Engel has given a more limited aeries of 
observations not so generally used and based on deter¬ 
minations at zero and 15 deg. C. 

1 had occasion in 1911 or thereabout to use the figures 
of Winteler reduced to per cent by weight by use of his 
specific gravity determinations, and from these figures 
very slightly modified prepared a number of rather 
complete saturation curves. Some of these 1 had in¬ 
tended to use in this paper. However, experience has 
clearly shown that there were some material errors, 
particularly in the specific gravity determinations of 
Winteler. I have, therefore, re-determined many of 
these figures and submit new figures which I hope with 
your criticisms and corrections may form a substantial 
basis for future calculation. 1 might add that Winteler’s 
figures considered only as grams NaOII and NaCl per 
liter agree closely to my own observations over the 
important range of the curve. The specific figures offer 
the serious difficulty. Engel’s figures, in general, agree 
much more closely in all regards, although the range is 
more limited. Chart 1 shows the essential differences 
and corrections which I have made and use in subse¬ 
quent charts. Chart 2 shows both per cent by weight 



niAKT I. Sl’KriKlC gravities of NuOH and NaOl- 
NaOH SOLUTIONS 

and grams per liter of saturated solutions of NaOH and 
NaCl at 20/4 deg., 60/4 deg., 100/4 deg. Chart 3 
shows the corresponding specific gravities for these solu¬ 
tions. Chart 4 shows specific gravity 20/4 deg., 60/4 
deg., 100/4 deg. for pure NaOH solutions, and, in¬ 
cidentally, for saturated NaOH and NaCl solutions at 
20 deg. C. This chart 1 have purposely ruled to bring 
out one feature which I found was not generally con¬ 
sidered by our chemists in preparing cuTves and which 
1 find quite useful. If a sheet of cross-section paper is 
prepared showing grams per liter on the lower margin 
and specific gravity on the side margin, say with a 
range in specific gravity from 1.000 to 1.600, obviously 
a line ruled from 100 g. per liter at 1.000 specific gravity 
connecting 160 g. per liter at 1.500 specific gravity will 
represent a 10 per cent solution by weight at any inter¬ 
mediate specific gravity. A corresponding line from 120 
g. per liter at 1.000 specific gravity to 180 g. per liter 
at 1.500 specific gravity will represent a 12 per cent 
solution by weight at any intermediate specific gravity 
and to paper ruled in this way can be transferred 
figures either in per cent by weight or gram’s per liter 
at will, and both readings can be made from the same 

chart. These figures for 
pure NaOH solutions at 20 
deg. agree closely with 
Lunge’s tables at 15 deg. 
with the necessary tempera¬ 
ture correction. However, 
Lunge has published an ex¬ 
tensive table showing the 
change in specific gravity 
with temperature. I cannot 
make my own observations 
agree with Lunge’s as to 
change in specific gravity 
with temperature, henle of¬ 
fer these figures at 60 and 
100 deg. for criticism and, I 
believe, correction of Lunge’s 
figures. Chart 5 gives the 
specific gravity and per cent 
by weight and grams NaCl 
per liter over a full range 
from 20 to 100 deg. C. Chart 
6 shows the solubility of 
chlorine in water and in 
brine of various strengths 
and a full range of tem- 
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peratures. ,A1 ho the soluhilitr in gnuna of chlorine per 
liter ao4 the correepondinf grama NaOH.Bdiich ^vtooU 
be converted by this chlorine into hypochlorite in the 
cathode compartment of a cell. These first six charts 
are presented as the basis for those which are to follow. 

Economicai. Salt Dkcomposition 

If we consider in rather simple terms the reaction 
which takes place on electrolyzing salt in a diaphragm 
cell we can express it after the sodium has decomposed 
water to form hydrogen by the formula 

NaCl + (* — 1)H,0 = NaOH f 
(* — I)H.O + Cl + H. 

In ordinary operations there is a certain ratio of salt 
decomposition which offers the grhatest economy for a 



("H.VRT r .. SPBCIKIC ORAVITIBS OP NaCl SOLUTIONR 


given cell- -giving due consideration to the cost of 
power, coal, renewals, etc. This range is usually be¬ 
tween 40 and 60 per cent salt decomposition. Assuming 
for consideration an intermediate figure of 60 per cent 
and the use of 25 per cent brine by weight, also a 
formula which will express the brine depletion in the 
anode compartment without resorting to transport num¬ 
bers, we have the following: 


at 20, 60 and 100 deg. Now, it is vi^ known that the 
Townsend cell as* operated at oar Niagara-Palls plant 
uses an extensive circulating sydtem both to remove 
impurities in the brine and therefore increase tiie life 
and efikienoy of the diaphragm and to maintain the 
desired degree of saturation within the cell at all times. 
We can thus obtain a cathode solution that is fulb' 
saturated at 20 deg. In fact, with a temperature of 60 
deg. within the cell we can readily exceed this point, 
but care must'be Jaken not to do this excq>t to a slight 
degree, otherwise trouble results from salt deposits at 
various points. 

Turning now to our chart we find the following results: 

50 per cent docoinpusit ir n 50 per cent ilerompoBiiidii 

25 per cent brine Brine circulated and aaturati'd 

1,000 NaOfl 1.000 NaOH 

1.462.5 Nari 1.462.5 NaCl 

8,325 HzO 6,250 HsO 

This difference then is 2,075 lb. water per 1,000 lb. 
NaOH produced. Nor is this the only difference. We 
have seen that there was required 981 c.c. of 25 per 
cent brine to supply 292.5 g. of salt for 100 g. NaOH. 
In the original equation with the saturating system only 
750 c.c. of brine would be supplied; the remaining salt 
would be added in the solid state to the saturating vault 
to be dissolved in the slightly depleted anode circulation. 

Effect of Dissolved Chlorine 

Now turning to our chart relative to the solubility of 
chlorine in brine we find that 1,000 c.c. of 21 per cent 
brine will dissolve 280 c.c. chlorine (760 mm.) = 0.8876 
g. This, in turn, corresponds to 1 g. NaOH. Hence 981 
c.c. would carry chlorine — 0.981 g. NaOH to the 
cathode compartment, thus reducing the product or 
efficiency by practically 1 per cent (the greater the feed 
of brine—viz., the lower the decomposition with a given 
brine—the greater the loss). Also 1,000 c.c. 25 per cent 
brine will dissolve 170 c.c. chlorine at 60 deg. = 0.539 
g. 0.60 g. NaOH; hence 750 c.c. = 0.45 g. lost NaOH 
— 0.45 per cent drop in efficiency; hence we are better 
off by fully i per cent in efficiency by maintaining sat¬ 
uration. These chlorine losses are also shown on chart 
7 relative to efficiency. 
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^ 1395 0 243 K. per litAT 

We can entirely disregard efficiency in this formula 
and express the result in terms of product, and efficiency 
as the time or amperes needed to produce 100 g. NaOH. 

Water and Salt Content of Cathode Liquor 

Turning now to chart 7 we have charted the results 
of 20, 25 and 26 per cent solutions of NaCl by weight 
at any rate of decomposition in terms of H,0 and NaCl 
per 1,000 NaOH, which represent the simplest values for 
a direct commercial valuation of cathode liquors in 
terms of coal or evaporation costs. 

Next on this same chart from our previous saturation 
curves are plotted saturated solutions of NaCl -f NaOH 


Chemical Efficiency 

There is another and much more vital factor in 
efficieiy:y that this form of chart, which I believe is 



• 'HART G. SOLUniLITY OK CHLORINE IN RHINE 
AN© WATER 

rather unique, permits of bringing out, and which 
permits of a very rational comparison of different cell 
psrfonnances—a study of diaphragm and general struc¬ 
tural difficulties. 
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It is well known that over the ordinary working range 
of' commercial. (Hperations with the same feed brine ah 
increase in concentration of cathode caustic results in 
a decrease in efflcency, other conditions being equal 
(At extreme dilutions this curve reverses, owing to the 
solubility of chlorine in brine.) I have sometimes used 
as an entirely empirical formula from the observation 
of 33i per cent decomposition—^viz., 292.5 NaCl per 100 
NaOH, 98 per cent ampere efficiency; 60 per cent decom¬ 
position—^viz., 146.25 NaCl per 100 NaOH, 96 per cent 
ampere efficiency; 60 per cent decomposition—^viz., 97.60 
NaCl per 100 NaOH, 88 per cent ampere efficiency. 


We-must calculate our less of absorbed chlorine sepa'-^ 
rately as previously shown by the volume and Strength 
of 'brine nothin the cell and the operating temperature: 
For example, an experimental cell operating at 20-80 
deg. will have a much greater chlorine loss than a large 
cell maintained at a high temperature. 

Taking all these factors into consideration our curves 
indicate an ideal efficiency of, say, 95 per cent wit)i 60 
per cent decomposition (a result I never have obtained), 
97-97.6 per cent at 50 per cent decomposition and 97.5- 
98 per cent at 40 per cent decomposition. The inter¬ 
mediate curves point to commercial results of various 


AOOO i jt 1^ -- 
3600 W ■ 

leoo ^— 


<\j kT ^ 


Gram Mofecu/es NaCf per Liter in Cathode Caustic Solution, 
w NdOH n ff — 


y * Chemical or Ampere efficiency - C.E. 

- I —p^\o — ^ J-T— _ “T^rt;"H—ITT 


^aaoo 

%zeoo 

z 

^2400 


i\ V? 53S Grams NaCi >^1 GramXMol, 

—" f' 0 
I4G.SS •* Nad-100 *fMoL 

—£l « ^146, as 1— 1 

—" JQQ^ J_J_Ion_ 

^•^^ ^s-NaC)perNaON _ aM.NaO "^ § Y 
--«=-oAo|_ r^GMNqOH^^^^A 

o w. ' I I :^jcA 

-- 




s 






NaCli-(X)HgO- NaOH^ltNaCMX-OHgOKI^H 
— ll4GeSr'1i—40 ^6175 —-r*" 

S65,6as I loojraig.hjs 
—leae c,c.with es% Naci-^ - - 

-1_ 1 Vso %cf NaCl decomposed )-— 

a NaClkx)Hfo -NaOH ^NaCi^ (X-DHpOx^d tH. 



50 40 30 

Per Cent Ampere or Chemicoil Efficiency 

PfAKT 7. WATKR AND SAI.T RATIOS TO NaOll. CHBMICAI^ BKKH’IHNri 


i'his, however, contains two variables working in 
opposite directions—^viz., increase in inefficiency, due to 
increase in salt ratio, and decrease in efficiency, due to 
increase in volume of brine with dissolved chlorine as a 
loss. Hence I submit the following formula for chein- 
cal or ampere efficiency, with a perfect diaphragm and 
uniform percolation over its entire surface fthis, of 
course, is only an approachable ideal) : 

•'i Krain inciWiilfH Nii^M in rfFliirnt cathoilo 

-■ uraiti iiiolpriili>t« \nOH in ratboilc rnu*.tir 




• •nt clecoiiipoaition (>0/40 « ci/ma 3/2f3/2t‘- -- 9/4 = 2 25, lifn 


■'(sf) 


100 “ 99,1 chemical clfic 


per cent •lc>*oiiiiio!iition 50/40 « d/rj = I/I (l/h*J « I, hence 98 per cent 
•heiiiiral offici^oy. 

►0 |>fr clecoinrtiisitinti 40/60 ‘'l/t’t ■* 2/3 »2/3i# 4.'9.fhcncc 95.6 per 

cent ctiPiiiicnl efficiency. 


types and imply a mixed decomposition at various parts 
of the cell. 

If we assume that for 100 g. of NaOll produced in 
unit time we feed 292.5^ g. of NaCl—146.25 g. are 
decomposed and 14G.25 g. remain with the eflluent 
caustic at 50 per cent decomposition. This should result 
97-97.6 per cent amp. efficiency according to whether wc? 
Ogure on a 25 per cent brine feed or saturation of the 
cathode caustic. Now suppose we find only 95 per cent 
amp. efficiency corresponding to 60 per cent decomposi¬ 
tion, or 97.5 lb. NaCl per 100 NaOH; this means that 
146.25 — 97.6 “ 48.76 NaCl per 100 NaOII has passed 
through the diaphragm to the cathode caustic perform¬ 
ing no really useful purpose. This would moan 194 1b. 
of 25 per cent excess brine to handle for every 100 lb. 
NaOH produced. There are many commercial cases far 
worse than this that could be cited. Probably no orig¬ 
inal diaphragm is at its best until a true ‘‘Schmutz 
Decke,’* as the water filtration people say, is formed, 














and certainly it makes a material difference whether 
there is a varied flow and consequently varied decom¬ 
position at different heights of the same cell. 1 offer 
these provisional curves as a new basis for study in cell 
efficiency and performance. 

Another useful function of chart 7 will, I think, 
appeal to Huah K. Moore. I refer particularly to its 
use in connection with caustic evaporator problems 
such as he so ably described at the St. Louis meeting in 
1917. This chart permits of following directly any 
caustic solution at any temperature from start to 
finish through the vacuum pans if we start with the 
product of 60 jper cent decomposition and 25 per cent 
brine having a composition of 1,000 NaOU, 1,462 NaCl, 
8,326 H,0. We concentrate until we reach 1,000 NaOH, 
1,462 NaCl, 5,600 H.O—loss 2,726 lb. H,0—before any 
salt separates out. After this there is a constant 
removal of salt and water in the proportion of about 
2,800 lb. water per 1,000 lb. salt until we reach about 30 
per cent NaOH by weight. * Here the rate of salt to 
water changes, although we now have only 200 lb. salt 
left from our original 1,462 lb. per 1,000 NaOH. 

Data on Concentrated Cathode Liquor 

At about 60 per cent concentration we have approxi¬ 
mately 60 lb. salt left for 1,000 NaOH and this cannot 
be materially reduced (as will be seen by the abrupt 
turn of the curve) by further concentration in the 
evaporators. However, commercial grades of finished 
caustic require a material reduction b^ond this point. 
A glance at the curve shows that nearly two-thirds of 
the salt present at this stage at 100 deg. can be removed 
by cooling to 20 deg. As this is a somewhat critical 
operation, it becomes desirable to magnify the small 
fraction of our curve between 40 per cent NaOH and 60 


per cent NaOU. I prepared an interesting curve on this 
order in 1911. 1 believe Mr. Barton of the Berlin Mills 
has a copy which 1 gave him. I am not sure that any 
other copies were given out. I know that Mr. Mantius 
of the Zaremba Go. used one of our copies on our work. 
This chart was quite complete, as you will see by the 
blueprint which I am circulating, and contained, in addi¬ 
tion to the figures on chart 9 which 1 am showing, the 
resulting analysis from finishing certain grades of 
caustic liquor. I have purposely left these figures from 
the present chart, which is materially corrected to cor¬ 
respond to more recent results which have gradually 
accumulated showing some variation from the original. 
While it is true that lines can be introduced showing 
the finished grade, these will depend upon individual 
plant practice, partly as regards sulphate and carbonate, 
but particularly as to chlorate in the final liquors, hence 
are not constant. The figures for viscosity I prefer to 
use, not as I did on the old chart, but in a final chart 
which I will introduce. 

Relative Percentages of Caustic and Salt 

This chart 9 shows per cent NaOH by weight and 
per cent NaCl by weight, also specific gravity and 
pounds water per pound NaCl. It should be borne in 
mind that In cooling a saturated solution of salt and 
caustic the caustic water ratio remains constant while 
the salt ratio varies. Hqnce if we start at, say, 
100 deg. with 1,000 NaOH, or 61 per cent NaOH, 900 
H,0, and 3.1 per cent NaCl, and cool to, say, 40 deg. we 
will still have 1,000 NaOH, but with 62 per cent NaOH, 
900 H,0 and 1.18 per cent NaCl. 

While this chart gives all the necessary information, 
I much prefer to use this information in the form 
shown in chart 8, which, I believe, is quite original in 
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its arrangement, yet makes a most convenient form for 
arriving at the desired results in finishing caustic. If 
we start with a 61 per cent solution of caustic, this at 
100 deg. will have a specilic gravity of 1.603 and 1,000 
lb. NaOH, 900 lb. H,0, 62 lb. NaCl; cooling to 40 deg. 
0., we have practically 62 per cent caustic by weight, 
1.000 lb. NaOH, 900 lb. H,0,22 lb. NaCl, specific gravity 
1.650. 

Our viscosity, which plays a very important part 
in the final time of settling of salt, is now practically 
‘JOO compared to water as 100. By still further cooling 
to 25 degf C. we have a specific gravity of 1.660, a solu- 
tion containing 1,000 NaOH, 900 H,0, 18 NaCl, but 
our viscosity has reached nearly 400, making it prac¬ 
tically impossible to settle out this last 4 lb. of salt. 
Also we are at the point of freezing or solidification for 
part of our solution, hence have passed the limits with 
this particular solution. 

It is quite obvious that clear across this chart with 
20 to 25 or 30 lb. of salt the same grade of finished 
caustic will result and could be plotted out. To this salt 
must be added the salt from decomposing chlorates, 
which varies with different plant operations. We have 


Sugar Production in Mauritius 

One of the unusual results of the recent situation in 
the American sugar market is the bringing of cane 
sugar to the United States from the small British island 
of Mauritius, off the east coast of Africa, says Com- 
merce Monthly. 

The share of Mauritius in the total sugar supply is 
not large, as the usual crop averages less than 2 per 
cent of the world’s annual production. The output of 
about 240,000 ifietriic tons annually represents the 
product of a highly concentrated industry carried on in 
one of the most densely populated regions of the world. 
With an area of 720 square miles, less than one-sixtieth 
of that of Cuba, the island devotes 176,000 acres to 
sugar plantations, or about one-eighth of the acreage in 
Cuba, recently reported as 1,386,000. The sugar crop 
of Mauritius for the past three years has averaged about 


TARLK I. PlloniJCTION «»F Sl-GAU IN MAI UITH H 
(In tliousaiiclH of iiiiarictonfi) 


1912 13 

213 1917 18 ... 

226 

1913-14 

250 1918 19... 

2"3 

1914-15 

277 1919 20 . 

235 

1915 16 

215 1920 21 

* 40 

1916-17. 

209 * Fhtimiit 


6 rier cent of the Cuban crop. Production for the years 
from 1913 to date is shown in Table I. 

Practically the entire crop is exported, as less than 
10,000 tons a year is reserved for local consumption. 
As a rule the value of the sugar exported is more than 
sufficient to pay for the total imports received. Sugar 
accounts for 90 to 96 per cent of the exports, and 
molasses and rum are relatively large items in the 
balance. 

During the war and the two following years the British 
Koyal Commission on the Sugar Supply purchased the 
bulk of the Mauritius sugar and it is stated that the 
quantity contracted for in 1920 amounts to 200,000 tons. 
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now passed from a cell liquor containing 1,000 lb. 
NaOH, 8,325 lb. H,0, 1,462 Ib^ NaCl, to a solution con¬ 
taining 1,000 NaOH, 900 H,0, 22 NaCl, and I think can 
safest leave the final finishing in the pots for another 
.«tf»ry. 

Production of Leather From Rabbit Skins 

(•onsul Norton writes from Sydney, Australia, that a 
.set-ret process, said to be unknown hitherto to the tan¬ 
nery trade, has been discovered by an Australian for 
making leather from rabbit skins and recovering the fur 
as a byproduct for felt making. A company has been 
formed in Sydney to turn this discovery to practical use, 
having established works capable of handling about 
100.000 skins a week. The leather has already been 
utili'/ed in Svdney in the manufacture of boot and shoe 
uppers, hand bags, gloves and other articles. 


Total exports of sugar from Mauritius and the amounts 
imported into the United Kingdom and British India 
from 1909 to date are shown in Table II. 

The industry is carried on largely by French and 
Indian planters, the latter cultivating as much as 40 
per cent of the total area in sugar cane. A syndicate 
represents the interests of the planters and it may later 
supervise purchases of machinery and other supplies. 
The development of the industry in* the island has 
reached a flourishing state. Part of the cane area is 
irrigated and the fifty-nine sugar estates operate light 
railway systems to carry cane to the mills. Modern 
crystallizers and centrifugals are in use and there is an 
active interest in labor-saving machinery. It has been 
suggested that American manufacturers might find ^ 
market in Mauritius for sugar mill machinery, rails and 
tramway supplies. 
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Steel Rails From Sink-Head and Ordinary Rail Ingots—II 


A Detailed Statement of the Disposition of the Metal From Ingots Used in This Test, as Demanded 
by Its Mechanical and Chemical Characteristics—Sink-Head Ingots Are Shown to 
Give Much More Uniform Metal Than Common American Types* 

• By GEORGE K. BURGESSf 


Sink-Head Incsots 

UE to the uncertainty of the location of the sink- 
head junction, an arbitrary allowance has to be 
made in advance at hot saw or shears, or one 
risks having the A rails rejected. If the total top dis¬ 
card (bloom and rail) is adjusted to 13 per cent there 
will be no rails rejected on account of sink-head; if this 
is set at 8 per cent one would expect about one-half the 
A rails to contain surface imperfections caused by the 
sink-head and ingot junction. The sink-head alone en¬ 
tails on the average a discard of about 9.1 per cent of 
the Hadfield ingot, as is shown in Table VI. 

The ingot usually enters the rolls with large end 
and sink-head first; there appears, however, to be no 
difference which end of ingot is first subjected to the 
“squaring up” pass. The presence of the sink-head ap¬ 
pears to present no difficulties in either the blooming 
mill or rail mill. One ingot cracked at the bottom of 
the sink-head during rolling, but this was without ef¬ 
fect on the passage of this bloom through the rolls. 

Two of the thirty-five sink-head ingots (Nos. 18 and 
4) examined as rails had pipes, detected in the mill, 
extending into the ingot 10 or 11 per cent, or to about 
5 per cent below the sink-head in some cases (Table 
VI). All piping would appear to be eliminated with 
a discard of 11 per cent, which turns out to be very 
nearly that required to eliminate all sink-head imper¬ 
fections and carbon segregation above 12 per cent 
(Table X). 

Comparison Ingots 

As already noted, there were fifteen Maryland ingots 
in three groups of five each, of about 7,800 lb. each, top 
poured into ingot molds with small end up. They were 
rolled as portions of three heats on different dates, 
the total number of ingots in a heat being thirteen or 
twenty. The time of teeming into molds was about 35 
sec. each and the temperatures are as shown in Table 
VII. The product from each heat thus forms a dis¬ 
tinctive group and sHould be considered separately. The 
ingots were selected arbitrarily before being cast, it 
being agreed that five ingots would be taken and they 
were to be poured in succession after the second one of 
the heat. The heats were three of a series of rail steel 
from the ordinary output of the open hearth. 

The first ten ingots, heats 2x4497 (ingots Ml to M5) 
and 1x3632 (ingots M6 to MIO) were apparently made 
from rising steel, while ingots Ml to M15 of heat 2x4510 
were from quiet or “killed” steel; ingots M6 to Ml5 
were deoxidized with aluminum; ingots Ml to MIO 
were chilled on top. Ml to M5 with cast-iron caps, 
and M6 to MIO with water. 

*For*Part 1 sec Ciibm. & Mrt. Eko., vol. 23. No. 19, Nov. 10. 
1920. p. 921. 

tChlpf division of niPtalluricy. Bureau of Standards. 


The effects of these differences in furnace and cast¬ 
ing practice are very striking on the finished product. 
Thus the deoxidized flat-top ingots Mil to M15 show, 
as would be expected, pronounced piping; for this group, 
the average discard to physically sound steel is 26.5 per: 
rent (Table VI) and ranging from 8.6 to 39.6 per cent.' 
With this discard may be compared the discard of 5.2' 
per cent for the first Maryland group and 8.0 per cent 
for the second, and, except in two cases out of thirty- 
five, a negligible discard for piping below the sink- 
head of the Hadfield ingots (Table VI). The small 
discard (6.6 per cent) to sound steel for the average of 
the first two Maryland groups is, however, misleading,' 
as there may exist internal or enclosed pipes—espe-! 
cially in the second or deoxidized group. In the first 
comparison group (ingots Ml to M5) one would ex- 



FIO. 3. UAIT.. Ml-A 

Sulphur print shows extromf; scsrei^atlon from top of Ingot. 

A —Moderately flne grained hyper>eutoctold segregation, pearllte 
with a trace of cementlto and many sinnll sing Inclusions. 

B —Moderately flne grained hypo-cutcctold structure, pearllte 
with a thick Irregular fcrrltc network. 
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TABLE VI. DIfiPOSITION OF MATERTAT. FROM INGOTS 1 
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r\BLK VII. rOVRlNC tkmperatures of comparison ingots 



pect to find a spongy segregated structure in the upper 
part of ingot. This is brought out in some of the 
sulphur prints of rail from the upper part of the ingots 
of this group, a typical one being shown in Fig. 3. 

Of the first group, M,*> contains a very pronounced 
pipe near the bottom of the ingot in the F position 
(Fig. 6). The question may be raised as to whether 
the practice of chilling the ingot top does not tend to 
produce internal pipes which may be distributed any¬ 
where along the center line of the ingot. 

The phenomenon of segregation, which is intimately 
allied to the furnace and casting practice for the Mary¬ 
land ingots, is discussed separately. The mechanical 
properties, as brought out by the several tests, ultimate 
strength, yield point, elongation, reduction of area, 
hardness and drop test, show less dependence on the 
processes of manufacture, as will be brought out later. 


TABI.K 

IX. ('AHBON 

.SKGHKG.ATIOX IN UMI 
INGOTS 

I.S FROM 

SlNK-HBAn 


Rail 

Rail 

Rail 

Rail 

Rail 

Ingot 

.V 

B 

V 

1) 

I'l 


l*er Cent 

Por Cent 

Per CVnt 

IVr Cent, 

, Pit Cent 

111 

13.02 

0.15 

3.75 

-4 59 

1 23 

112 

9 44 

0.00 

2.67 

-6.77 

1 60 

113 

11.65 

5.53 

3 89 

7 42 

0 79 

114 

16 49 

4.83 

3 82 

3 41 

0 62 

115 



1 29 

1 30 

0 44 

116 

9.25 

4.86 

-1 73 

6 40 

2 78 

117 

19.79 

0 30 

1 95 

0 15 

0 60 

118 

3 34 

1 68 

0 15 

-5 20 

1 57 

119 

23.77 

4 87 

1 12 

6 20 

0 34 

IIIO 

20.63 

2 17 

0 31 

4 54 

3.09 

lill 

4.69 

3 74 

0 32 

5 16 

0 32 

1112 

2.16 

1 44 

2 41 

6 52 

0 57 

1113 

4b 69 

3 II 

4 35 

1 27 

2 79 

HI4 

2 48 

1 49 

0 00 

4 32 

0 30 

1115 

7.83 

4 08 

4 63 

1 18 

1 63 

1116 

13 93 

4 52 

2 33 

9 74 

1 41 

1117 

I 50 

4 75 

1 22 

5 33 

3 29 

1118 

5 20 

1 96 

0 30 

3.46 

2 14 

1119 

9 6b 

2 85 

0 00 

7 28 

0 81 

1120 

1 04 

2 60 

1 96 

5 07 

1 73 

1121 

II 91 

1 6b 

0 75 

0 45 

2 61 

H22 

2 67 

0 75 

0 31 

.3 48 

0 30 

H23 

24 35 

0 77 

1.69 

4 09 

1.42 

1124 

21 94 

2 2b 

2 88 

2.93 

4 55 

1125 

5 17 

2.68 

1 52 

2.56 

2 73 

1126 

34 lb 

0 60 

1.22 

7 II 

0 92 

1127 

4 76 

1 38 

0 00 

4.48 

3 09 

1128 

26 77 

2 97 

3 12 

5 43 

0 16 

1129 

10 50 

3 58 

1 72 

7 55 

0 49 

1130 

15 57 

2 54 

0 47 

4.38 

0.97 

1131 

12 89 

2 95 

0 31 

3 70 

0 62 

1133 

3 83 

2 06 

7 41 

2 68 

0 60 

1134 

10 II 

6 75 

2 72 

5 16 

2.96 

IMS 

10 33 

3 32 

5 II 

6.16 

1.46 

1136 

15 48 

2 37 

2 54 

4 59 

0.96 

AvrraKc, 

H~2.73 

12.32 

1.27 

4.48 

1 0.'40 

\v(>ran!d«viatitiiifrtiiii -- 





ih7 48 

-il 35 

*1 68 

•^1 HI 

A| 42 



'FARLK 

VIII. MECHANICAL 

AND CIIEMICAI. <11 XR VGTKRISTK 

OF RAILS 










__— 

-C'hoiiiic-ul 'Prats 

. - 

. .. ^ 


— , . 

-Mcelianinal Testa-- 

-__ 

--- 

- C'lirhnri - - 

-- ——^ 

— —Sulphur ——• 


\ iclil 


hloiiga- 


UriiiMI 



Seftre- 



Rail No. 

Poiiil 

intimate 

tinn 

Roduetinn 

lliinlrii'.‘«>« 



gallon 4 

"O'** 

• M*t 

11 .\. .. .XvrraKi- - \a 

62.074 

125,986 

14.5 

23.48 

259 

0 652 

0.731 

f 12 73 

0 047 

0 050 

* A 

1.585 

2.342 

0 7 

1.25 

6 

0 018 

0 044 


0 003 

0.005 

11 R. ... -AvornRo \|i 

63.212 

126,381 

13 3 

23.89 

264 

0 649 

0 664 

1 2 32 

0 047 

0 048 

A 

1.206 

2.027 

0 9 

1.50 

8 

0.016 

0.018 


0 004 

0 005 

All- 'a 

II.138 

1 395 

1.2 

F0.4I 

1 5 

0.003 

0 069 


0 0 

0 002 

H .Average - .\ • 

62.94! 

126.054 

M 6 

24.30 

260 

0.653 

0.644 

1 27 

0 047 

0 046 

A . 

1,109 

2.130 

0.7 

1.18 

9 

0.017 

0.017 


0 003 

0.003 

V- Aa 

1-867 

+68 

-0.9 

f 0.82 

1 

f0.001 

0.089 


0 0 

, 0.004 

II 1) AveruRP -= A|, 

63.029 

126.158 

13 6 

24.47 

260 

0.650 

0.621 

-4.48 

0 047 

0 044 

A .. 

1.310 

2.361 

0.7 

1.14 

7 

0 017 

0 022 


0 004 

0 004 

An-A A 

+955 

1 172 

- -0.9 

+0.99 

. 1 1 

0.002 

—0.112 


0 0 

0 006 

H-K XviTORp = .Aii 

i>2.264 

124,303 

14.2 

25.70 

256 

0 637 

0.639 

1 0 40 

0.046 

0 046 

A 

1.418 

2,900 

0 8 

1 63 

10 

0.019 

0 023 


0 004 

0 004 

A,—Aa 

f 190 

-1,683 

-0.3 

1 2.22 

-3 

0.015 

0,094 


n 001 

0 004 

XII Hadfielfl mils Average 

62.704 

125.771 

13 8 

24.38 

260 

0 648 

0.660 

1 94 

0 047 

0 047 

A. 

1.326 

2.356 

0 8 

1.34 

8 

0.017 

0 025 


0 004 

0 005 

-AI“A .Average « A,\ 

62.063 

124.834 

13 2 

22.76 

255 

0.644 

0 735 

I 14 41 

e 091 

§ 106 

A 

2.091 

3.472 

0 6 

2.14 

II 

0.064 

0 048 


0 005 

0 020 

M-H .. -AviTnRP -■ X|| 

63.979 

128.786 

It 9 

21.73 

260 

0.665 

0.697 

• 5 00 

0.099 

0 no 

A 

840 

1,488 

0.5 

1.19 

4 

0.031 

0 109 


0 002 

0 008 

Ab Aa 

1 1.916 

•1-3.952 

1.3 

-1.03 

1 5 

4 0.021 

0.038 


1 0 008 

! 0 004 

.M-( ' .Averngv = A • • 

62.050 

126.220 

13 5 

23 92 

251 

0 660 

0 644 

2 42 

0.096 

n 096 

A 

631 

1,606 

0.6 

0.61 

6 

0 029 

0 034 


0.001 

0 002 

Af —A A 

13 

+ 1,388 

fO.3 

f 1.16 

- 4 

10 016 

-0 091 


10 007 

0 010 

M I) .Xvprngo ? -Xu- 

^ 61.567 

125.248 

13 1 

25 80 

248 

0.660 

0 612 . 

7 14 

0 099 

0 090 

A 

999 

1,495 

0 6 

0.72 

4 

0 031 

0.032 


0 002 

0 006 

Ad a.\ 

496 

+ 414 

-0 1 

+3.04 

-7 

+0 016 

- 0.123 


t 0 008 

0 013 

M-K . . .AvcruRi* =- A 

59.726 

122.523 

14.3 

28.79 

243 

0 638 

0 573 

10 *40 

0.095 

0.082 

A . 

1,068 

1,535 

0 5 

1.09 

5 

0 043 

0.044 


0 002 

0 002 

Aa -Aa 

2.337 

2,311 

+ 1 1 

1 6.03 

—12 

0 006 

0. 162 


1 0 004 

0 024 

M-F .. Averugu - Ay 

58.826 

119.663 

15 5 

31.68 

242 

0.611 

0 61b 

( 0 27 

0 088 

0 091 

A 

1.052 

2,049 

0 5 

0.71 

8 

0.017 

0 040 


0 002 

0 003 

Af—Aa 

3.237 

-5.179 

1 2 3 

+8 92 

-13 

--0.033 

- 0 119 


0 003 

0 015 

All Marylaiifl miln .Avorngo 

61.368 

124,545 

13 6 

25.78 

250 

0 645 

0 646 

1 0 lb 

() 095 

II 096 

A 

1.113 

1,941 

0.6 

1.01 

6 

0 036 

0 051 


0 002 

0 006 

M-ltuM-5 .AviTiiRc 

60.783 

122,352 

15 5 

26 26 

245 

U 620 

0 631 

1 1 80 

0 071 

0 076 

A 

1.873 

3,068 

1 2 

3 53 

9 

0 020 

0 064 


0 006 

(1 012 

M-6 to M-IO XvcmRf 

60.757 

124.792 

13 1 

24 03 

250 

0 636 

0 665 

i 0 98 

0 098 

n 103 

A 

1.416 

2.151 

1 2 

3 13 

6 

(1 024 

0 038 


0 004 

n 010 

M-lltoM-l5 Avithri- 

62.431 

126.258 

13 8 

27.17 

255 

0 661 

0 641 

1 12 

U 116 

(1 114 


1.604 

4,681 

0 7 

2.62 

3 

0 038 

« 045 


0 005 

0 002 

1 A lll‘not4ti HVITHRI* 

ilpviatirin from inniii 


• Top of acli. 







2 .Vi'Hf tn*a(l i. 1*., 

III upper porncr of hfud 


4 PrrfTIltHRP of 

I'lirliiiii \ nniil loii in ( ) :iii( 

il M iiiiiil>sik 

1 >-.i.M 

m 11 
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TABLE X. CAIIBON SEGUECJATION IN HAILS FROM Ct)MI*AHISn\' 
INGOTS 



Rail 

Hail 

Hail 

Hail 

Hnil 

Hail 

Ingot 

A 

B 

I.’ 

IJ 

!•: 

F 

13 45 

MT 

30 88 

7.17 

- 8 80 

5 07 

12 34 

M2 

30 39 

27 55 

0 31 

7 73 

13 Ob 

3 93 

M3 

13 30 

9 63 

0 96 

5 79 

15 20 

4 44 

M4 

20 17 

5 2H 

8 23 

4 41 

15 89 

2 96 

M5 

16 83 

3 37 

1 23 

7 61 

15 24 

10 75 

M4 

16 31 

9 20 

4 9R 

3 93 

3 71 

0.62’ 

M7 

19 34 

5 07 

3 68 

3 44 

8 79 

0 00 

M8 

2 51 

3 03 

0 91 

■ 5 7b 

6 65 

0 64 

.\I9 

MIO 

9 13 

5 38 

0 73 

0 31 

- 8 27 

3 73 

- I 42 

- 4 41 

5 91 

Mil 

3 08 

0 87 

- 4 95 

8 69 

II 78 

1 16 

MI2 

32 52 

1 61 

3 61 

II OU 

II 68 

2 08 

Mil 


1 98 

5 31 

7 12 

13 82 

1 47 

MI4 

4 74 

- - 6 26 

2 48 

M 92 

8 62 

0 16 

MI5 

0 15 

3 07 

3 73 

* lU bb 

II 09 

2 61 

\viTllgl', 

A vnriigr 

lll'VllltlOII 

fl4 41 

i 5 00 

2^2 

7 14 

10 46 i 

0 27 

fruiii tn<‘uii. 7 33 

2 67 

2 35 

1 39 

I 57 

3 18 

TABLE XL 

DISCAHDH IN 

HAILS 

KHOM SINK-HEAD INGOl 



Till) DiNfunl. 



\-ruil 

(’ll! fill- 

Si-gri- 

fHT 

For 

(’••lit 

For 

.Miildlc 

Hottoiii 

’Total 

Disi'iinl 


('rofi. 

gilt ion. 

Si'gn- 

Soillifl 

1 liHcnnl, 

DiNfiinl. 

Ifir 

Ingot 

Ft. 

Ft 

gill loll 

niw 

JHT ('«-iit. 

prrCi-nl 

Siiiiiiiliii hf 

ill 

3 

15 

16 2 


1 8 

3 0 

4 8 

112 

5 

to 

12 3 


1 R 

2 5 

4 3 

113 

II 

5 

13 9 


2 6 

3 4 

6 0 

114 

3 

IS 

17 3 


1 8 

3 4 

3 2 

116 

3 

5 

12 4 


1 9 

3 7 

3 b 

117 

5 

10 

14 0 


2 1 

3 7 

3 8 

118 

10 

5 

12 1 


2 4 

3 9 

b 3 

119 

5 

10 

13 0 


2 3 

4 2 

h 5 

ino 

3 

10 

15 6 


2 U 

3 (• 

5 6 

nil 

8 

s 

14 3 


2 1 

3 7 

3 H 

HI2 

10 

0 


10 7 

2 1 

4 1 

16 9 

1113 

5 

to 

13 0 


1 8 

3 8 

5 b 

1114 

5 

10 

13 8 


1 9 

3 8 

5 7 

1115 

3 

10 

12 6 


2 2 

3 3 

5 5 

1116 

9 

5 

12 4 


1 7 

4 4 

6 1 

1117 

10 

0 


9 1 

2 4 

4 0 

15 5 

1118 

5 

10 

13 9 


2 4 

3 9 

6 3 

HI9 

9 

3 

II 8 


1 9 

3 (> 

5 5 

1120 

9 

3 

14 0 


2 1 

3 7 

3 8 

1121 

5 

S 

14 6 


2 3 

3 6 

5 9 

1122 

5 

0 

II 5 


I 8 

3 4 

5 2 

H23 

8 

5 

10 6 


2 4 

4 3 

6 7 

1125 

10 

0 


9 4 

2 ^ 

4 2 

15 9 

H26 

8 

10 

14 3 


1 9 

3 6 

5 7 

1127 

8 

U 

9 7 


2 5 

3 2 

5 7 

1128 

3 

10 

13 8 


2 0 

2 7 

4 7 

1129 . 

5 

5 

16 8 


2 0 

3 8 

3 8 

1130 

8 

0 


9 8 

2 3 

4 3 

16 4 

1131 

7 

0 


8 8 

1 6 

3 0 

13 5 

1133 

8 

5 

12 5 


2 4 

4 6 

7 0 

1134 

12 

5 

14 4 


1 9 

4 2 

6 1 

1135 

5 

3 

II 6 


1 8 

4 0 

5 8 

1136 

5 

10 

15 9 


1 9 

3 9 

5 8 

Avf*riigi‘ 



II 3 




7 2 


Chemical Segregation of Ingots of Both Types 

Each Maryland ingot furnished six and each Had- 
field ingot four rails, as shown in Fig. 2.* In studying 
segregation in the “A” test piece it should be remem¬ 
bered that for the sink-head ingots this position is that 
of the drop test piece at about 9 per cent below the 
top (including sink-head,), while for the comparison 
ingots the “A” test piece is at the junction of the “X” 
^nd “A” rails, or at-10.6 per cent from the top of ingot. 
They are placed in sufficiently similar position there¬ 
fore for the comparison, except that 10.6 per cent of a 
comparison ingot (7,260 lb.) includes 770 lb. or 23 ft. 
of rail, while 9.6 per cent of a sink-head ingot (5,300 
lb.) contains 509 lb. or only 15 ft. of rail. The “A” 
position in the comparison thus has an average rail 
discard 8 ft. greater than the sink-head ingot. 

The “E” position of the rails from sink-head ingots 
should be compared with the 'T” position of the com¬ 
parison ingots, the sink-head with comparison 
“E,” the sink-head “C” with comparison “C” and “D,** 
and the sink-head with comparison “B.” 

p. 924. 


Chemical Teats. Determinations were made of the 
amounts of carbon, sulphur, phosphorus, manganese 
and silicon at the “O” and “M” positions (Fig. 4) for 
test pieces (B, C, D, etc., of Fig. 2) of all the rails.‘‘X” 
and “A” rails of the comparison ingots and “A” rails 
of the Hadfield ingots were broken in 5-ft. pieces and 
analyzed with results, the more typical of which are 
included in Table XIII. Some specifications contain a 
clause which provides for the rejection of rails when 
the **M” position shows a carbon content more than 12 
per cent greater (positive segregation) or more than 
12 per cent less (negative segregation) than the “0” 
position. In the present investigation all material show¬ 
ing more than 12 per cent positive or negative carbon 
segregation was considered as unavailable for rails. 
The railroad using this specification has found from 
experience that 12 per cent is the maximum safe limit 
of segregation. 

For both types of ingot, as shown in Table VIII, the 
longitudinal segregation of carbon is very slight along 



PIG. 4. lOO-T.n, PENNSYLVANIA KAIL SECTION SHOWING 
LOCATION OP VARIOUS TESTS 

“O" Is outer position for chemical analysis. 

“M" is middle position of sample for chemical analysis and 
K^Tisile teat. 

1 to 7 represent points where hardness was measured. 

the “O” or tread positions, while for the “M” (top of 
web) positions, or along the center line of the ingot, 
it is quite marked, the carbon being greatest at **A" 
near the top of the ingot, decreasing to the “H-D” (or 
**M-E”) position, and rising again as the bottom of the 
ingot is approached. The Maryland results are tabu¬ 
lated for the three types of ingot, but for tliis effect 
the type of ingot appears to play less of a role than 
for other factors. 

The segregation of the sink-head ingots and of the 
three groups of ingots made with small end upper¬ 
most are discussed separately with reference to in¬ 
fluence and method of manufacture. 
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table xii; macARDs in rails from comparisiin inoots 


Top DisfHrd, 

per Ci*nt Middle DiNcunl Total Diwiinl 




1 

a 

a 

1 

i 

e 

,o 

I 

ll 




1 


a 

■g 

a 

.y 

f 

•3 

1 

§1 

1 

a 

1 



s 


X’ 

For r 

0.2 

1 

X 


•<, 

u 

u* 

Sb 

u. 

PC" 

w 

— 

Ml 

5 

60 

31.9 


32.0 


4.7'';. 

63.9 

4 7 

M2 

5 

40 

24 8 


34 3 


4 3 

39 3 

4.3 

.\fJ 

S 

40 

23.9 


34 4 


•3 1 

38.3 

3 1 

M4 

5 

40 

23.7 


34 3 


3 7 

38 2 

3 7 

MS 

5 

50 

28 6 


33 7 


3 3 

62 3 

3 3 

AveragK 


26.6 


sri 


3 8 

60 4 

3 8 

M6 

5 

43 

23.S 



1 3 

3 0 

23 3 

6 3 

M7 

5 

SO 

23.7 



1 3 

3 9 

23 7 

3 1 

MB 

5 

40 

23 3 



1 6 

4 0 

23 3 

3 6 

M9 

5 

40 

23 8 



1 1 

4 8 

23 8 

3 9 

Avc««gp, 


24^ 



1 4 

4 4 

24 0 

3 8 

.Mil 

5 



29.0 


1 6 

3 1 

0 0 

35 7 

MI2 

5 

so 

19 8 



1 7 

3 0 

19 8 

6 7 

MIS 

5 



39.5 


1 0* 

4 1 

0 0 

44 6 

MI4 

5 

SO 


28 2 


1 6* 

4 6 

0 0 

34 4 

MIS 

5 

S3 


27 4 


1 9t 

4 8 

0 0 

34 1 

Average 


2b. 

1 


1 6 

4 7 

4.0 

31 1 

Grand average 






30.0 

14.1 


* M13 and M14 contain a trace of iiipiiig in B poeition. 
t M15 haa a amall pipe at F. 


Segregation in Sink-Head Ingots 

The sink-head ingots were of ''piping” steel deoxidized 
with aluminum. Each is from a separate heat of con¬ 
verter steel. 

These ingots are, in general, of remarkable uniformity 
as regards segregation (Table IX), thus showing the 
furnace and casting practice also to have been very uni¬ 
form. At the "A” test piece* 9.1 per cent below the top 
of the ingot on the average, the segregation, though 
variable, is always positive—i.e., the carbon content of 
the "M” position is greater than that of the ”0” posi¬ 
tion. Fourteen of thirty-five ingots have a segrega¬ 
tion greater than 12 per cent and three greater than 
26 per cent; for one of these (1113), the "A” position 
is only 6.1 per cent below the top of the ingot 
(Table VI). 

For these thirty-five sink-head ingots, the discard for 
segregation above 12 per cent is located 13.0 per cent 
plus or minus 1.86 below top of ingot, with a maximum 
of 17.6 per cent and a minimum of 6.1 per cent (Tables 
VI and XI). 

Segregation in Comparison Ingots 

Group Ml to M5, Heat 2xUA97o This heat has no 
aluminum addition in molds, and cast-iron caps were 
put on the tops of the ingots as soon as poured. It was 
found that the ingot tops were rounded after the steel 
had solidified; therefore they were made of rising steel 
not specially deoxidized in the mold. The ingots were 
stripped 20 min. after casting and remained in soaking 
pits from 2 hr. 10 min. to 2 hr. 23 min. This is about 
as rapid handling of ingots in the molds as it is possible 
to have, although the time in pits could have been 
lessened. The resulting composition and segregation is 
strikingly characteristic of the history. 

TUb top of the ingot is characterized by high and 
variable segregation; thus the total top discard required 
to eliminate segregation above 12 per cent ranged from 
28.7 to 81.9 per cent for the five ingots, as compared 
with a top discard of 2.6 to 9.8 per cent to the phys¬ 
ically sound steel—i.e.. free from pipe. Tables VI and 
XII.) Within this range of discard for segregation. 


TAULK XIII. CARBON SKCiRKGATION ALO.NG TOP RAII.S 





“M’’ 

Segregatio 
per t'ont 

Ingot 


Aiialyaia 

Analysia 

llailfielfl 1 

Top 

0.632 

0.902 

42.72 


0.649 

0 789 

21.57 



0.647 

0 732 

13 14 



0 630 

0 683* 

S.PB 



0.658 

0 673 

2.28 

Hiuliieltl 2 

I'op 

0.610 

0 967 

58.52 


0.636 

0 804 

26.42 



0 635 

0 703 

11.02 



0 632 

0 690 

9.18 

HnilfieM 8 

Top 

0 649 

0 758 

16.80 


0 636 

0.690 

5.18 



0.657 

0 673 

2.44 



0.659 

0.661 

0.30 



0 654 

0.662 

1.22 



0.657 

0 664 

1.07 

IlHilfield 13 

Top 

0 627 

0 786 

23.36. 


• 

0 645 

0.739 

14.57 



0 649 

0 664 

2.31 



0 657 

0.667 

1.32 

llii.ltielil 17 

Top 

0.667 

0.699 

4.80 


0.675 

0.703 

4.44 



0.669 

0 686 

2 54 



0.657 

0.688 

4.72 

lladfii'lil 21 

■|'op 

0.676 

0 809 

19 67 


0.674 

0 707 

4.90 



0.680 

0 708 

4.12 

Ilailfii lil 29 

Ti*p 

0 650 

0 754 

16.00 


0.646 

0.682 

5 97 



0.638 

0.667 

4.55 

llailfieM 31 

Top 

0 646 

0.717 

10.99 


0.643 

0.679 

5.60 



0.647 

0 657 

1.55 



0.635 

0.646 

- 1.37 



0.658 

0.668 

1.52 



0.650 

0.663 

2.31 

MarylRiid 1 

Top “X“ rail 

0.489 

0.619 

26.84 


0 564 

0.630 

11.70 



0.554 

0 731 

31.95 



0.573 

0 848 

• 47.99 



0 579 

0.808 

39.55 



0 588 

0.791 

34.52 


Top “-V" mil 

0 816 

0.750 

21.75 


0 637 

0.740 

16.17 



0 629 

0.707 

12.40 



0 638 

0.683 

7.05 



0.631 

0.717 

13.63 



0.629 

0.662 

5.25 

.Murylanrl 1 

Top “X” roil 

0 511 

0 886 

73.39 


0 558 

1.086 

94.62 



0.602 

0.913 

51.99 



0 622 

0.898 

44.37 



0.630 

0.894 

41.90 



0.644 

0 879 

36.34 


Top “A” rail 

0.619 

0.849 

37.16 


0.641 

0 811 

26.52 

Mnr^litiid 3 

Top *'X” rail 

0.389 

0.672 

14.09 



0 605 

0 777 

28.43 



0.621 

0 927 

49.28 



0.626 

0 919 

. 46.81 



0 652 

0 844 

29.45 



0.630 

0 786 

24.76 


Top mil 

0.647 

0 761 

17.6;^ 



0 632 

0 700 

7.36 



0 658 

0 734 

11.55 



0 641 

0.721 

12.48 


Top “X" rail 

0.618 

0 685 

10.84 


0 648 

0.701 

8.18 



0 662 

0.754 

13 90 



0.666 

0 703 

17.57 



0 677 

0 807 

19.20 



0.674 

0.769 

14.09 


Top "A" rail 

0.684 

0.766 

11.99 



0.683 

0.769 

12.59 



0.690 

0.727 

5.36 

Miirvlaiitl 

Top "X" rail 

0.626 

0 543 

-12.94 



0 654 

0 685 

4.74 



0.671 

0 746 

11.18 



0.656 

0.839 

27.90 



0 700 

0 841 

20.14 



0 688 

0.818 

18.90 


Top "A” rail 

0 699 

0 800 

14.45 



0 705 

0 786 

II 49 



0.706 

0 764 

8 22 



0 706 

0.743 

5 24 



0 703 

0 735 


Maryland 12 

Top "X" rail 

0 620 

0 816 

31.61 



0 671 

0 830 

23.70 



0.670 

0 871 

30.00 



0 701 

0 887 

26.53 



0.710 

0.806 

13.52 



0.699 

0.778 

11.30 


Top "A'' rail 

0 698 

0.745 

6.73 



0.692 

0 713 

3.03 



0.696 

0 672 

—3 45 



0.680 

0.686 

0.88 

.Muryluiiiil 14 

Top “X" mil 

0.714 

0.684 

—4.20 

0.711 

0.742 

4.36 



0.694 

0.756 

8.93 



0.700 

0 781 

II 57 



0.692 

0.783 

13 15 



0.703 

0.776 

10 07 


Top “A” raU 

0 705 

0.746 

5 82 


0 706 

0.736 

4 25 



0.708 

0.705 

0.42 



0.682 

0 679 

0.44 



0.701 

0 637 

—9.13 
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FIG. 5. RAIL. M4-F 

Sulphur print noft Mtri'ak in wi‘b from bottom of iii^ot. 

.1 -Moderately lliu* ^ruined Ktrui’tiin*. pcarllte with i\ thick 
ii'i'i'Kiilar fPiTlte network, and ferrite ehisli'rs. Soft .stn^ak In w'«‘b 

of mil. 

H Avernne moder:itel.\ fhi** Kraiiied .vtriielure. praiilte wllli a 
Ir.-iee i»f fenite. 


molds, and should show somewhat greater tendency to 
piping than the first group; this is borne out by the 
results. The ingots of the second group required a 
discard averaging 8.0 per cent on account of pipe, while 
only one of the first group required a discard in excess 
of this amount (Table VI). 

With respect to the “B,” "C,” “D,” “E” and “F” posi- 
tions for this group, the segregation is relatively low 
(max. 9.20 per cent. Table X) and uniform from one 
ingot to another as well within any particular ingot 
downward fronf the “B” position. The top discard for 
carbon segregation greater than 12 per cent (in “0** 
and “M” po.sitions) is 23.8 to 25.3 per cent (Table XII) 
and within this discard the segregation is less extreme 
than in ingots of the first group, the maximum being 
about 25 per cent, which is attained in only two posi¬ 
tions out of twenty-nine (Table XIII). 

Grouft Mil to M1.5. Heat 2x4510. Two ounces of 
aluminum per ton was added to the ingots Mil to M15 
for the purpose of deoxidation. The ingot tops, which 
were flat after pouring into molds, were not chilled with 
caps or water. These ingots were, therefore, of quiet, 
piping steel and apparently more nearly approach the 
type of steel represented by the Hadfield ingots than do 
the other two groups of Maryland ingots. They 
remained somewhat longer in the molds, 30 min. as 
compared with 20 and 23 min., before stripping and 
slightly longer in the soaking pits than the other 
comparison ingots. 



however, the segregation in a single ingot varied b^' 
enormous amounts, such as 26.52 to 94.62 per cent for 
ingot M2 and —7.36 to 49.28 per cent for ingot M5 
(Table Xlll). This type of ingot is also characterized 
in all cases by high negative segregation in the lower 
portion of the ingot, particularly marked at the “E” po¬ 
sition, where it ranges from —12.34 per cent to —15.89 
per cent (Table X). Except for Ml, at the bottom 
of the ingot “F” position (—13.45 per cent. Table X), 
there is a reversal to relatively small positive segrega¬ 
tion. All but M2 contain a well-marked soft streak at 
F, the bottom of the ingot, and in the case of M5 this 
.streak encloses a very bad pipe (Figs. 5 and 6). The 
total material that should he discarded from this type 
ingot for segregation ranges from 58.2 to 63.9 per 
cent (Table Xll). Provision should be made for a 
larger bottom bloom crop than is customary, to elim¬ 
inate both segregation and piping in the bottom of the 
ingot. The bottom rail and the one next the bottom of 
every ingot of this group (Ml to M5) should be dis- 
cai'fled for segregation, and the bottom rail has in addi- 
tion elements of physical weakness shown by the soft 
steel streaks which may enclose pipes. 

Group M6 to MlO, Heat lx2GS2. The ingots of this 
heat had rounded tops on which water was put a few 
moments after casting; they were also treated, while 
being cast, with 2 oz. of aluminum per ton of steel. 
They were, therefore, of rising steel deoxidized in the 





FIG. 6. RAIL. M5-F 

Sulphur prim shows pip« in rRll from bottom portion of ingot, 
/i--Structure along edge of bad pipe, rutcctold Btreak with large 
;i mount of slag bordered by hypo-eutoctold streak. 

li —Average moderately fine grained structure, peavllte with a 
trace of ferrite network and slag. 
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The considerable piping at the top of the ingots of 
this group is very strikingly characteristic of the above 
open-hearth and casting practice. The carbon segrega¬ 
tion in the upper half and at the bottom of this type of 
ingot is slight, but there is developed negative segre¬ 
gation, ranging about 11 per cent at the and 
positions (Table X). In contrast to the other two types 
of Maryland ingot, except for M12, which shows other 
anomalies, the extent of the top discard is determined 
by piping (average discard 26.8 per cent) rather than 
by segregation (average discard 16.4 per cent; Table 
XII). The metallographic examination shows a small 
pipe in rail Ml 5 at the bottom of the ingot in the 'T** 
position, and incipient piping in M13 and M14 at the 
*'H’* position. 

A striking characteristic of this group (Mil to M15) 
is the freedom from segregation in the “A” position; 
excluding M12A for which the segregation at **A” is 
32.52 per cent, the average for the others is about 2 
per cent segregation at the “A” position (Table X). 
M12 also possesses the following irregular segregation 
characteristics; at there is segregation to such an 
extent that the microstructure is that of a hyper- 
outectoid steel; at '‘B,” a narrow hypo-eutectoid streak; 
at “C” there is the same structure as at “A”; and again 
at “D” a heavy hypo-eutectoid streak. 

Segregation of Elements Other Than Carbon. In 
general it might be expected that the elements sulphur 
and phosphorus would follow carbon in segregation 
characteristics, and that manganese, silicon, chromium 
and nickel would show little or no segregation. These 
expectations are borne out in both the sink-head and 
comparison ingots. 

Detailed studies showed longitudinal segregation of 
phosphorus to be absent for the **0” (tread) position 
and slight for the ''M” (web) position. There is prac¬ 
tically no longitudinal or transverse sulphur segrega¬ 
tion in the sink-head ingots, while for the comparison 
ingots, the results on sulphur segregation are erratic 
(Table VIII), but on the whole follow the carbon segre¬ 
gation. 

For the elements manganese, nickel, chromium 
and silicon there is no well-defined segregation within 
the ingot. 

Part III mill he published in a subsequent issue. 

Analysis of Samples of Ancient Armor 

The analysis and microscopical examination of about 
one dozen samples of ancient armor from the Metro¬ 
politan Museum of Arts, New York, have been practi¬ 
cally completed by the Bureau of Standards. The analysis 
indicates that all the samples were made from very pure 
wrought iron converted dnto steel by the old cementation 
process, as would be expected. 

The carbon determination was made on the entire 
cross-section, as the material of all the pieces was too 
thin and corroded to obtain samples from different 
layers. 

The microstructure indicates that the process used in 
the production of the original iron was very similar to 
our WTQUght-iron process. The metal was then carbon¬ 
ized, probably by a supplementary process, hammered 
into sheets, differing in hardness—i.e., in the amount 
of carburization—^and these sheets were welded to¬ 
gether. 

The whole was then hammered into shape and 
quenched, thus producing the final hardening effect. 


New Hydro-Electric^ProJect in Scotland 

A project is on foot—and is, in fact, already taking 
concrete form—^for the utilization of the water power 
now running to waste in the watershed of the Tay, 
with a view to generating an increased supply of electric 
energy for the counties of Forfar, Perth and Fife in 
Scotland, reports Consul H. A. Johnson of Dundee. 
Two schemes having the same object in view have 
already been before the public. In the first instance 
the government, through its water-power resources 
committee, investigated the possibilities of the High¬ 
land lochs and received reports upon nine distinct 
undertakings, the most productive of which, from the 
standpoint of power, was that in central Scotland for 
the utilization of the energy of Lochs Ericht, Laidon, 
Rannoch and Tummel. These, it was stated, would be 
capable of developing a continuous supply of 42,000 
electrical horsepower at a coat on a pre-war basis plus 
50 per cent of £1,680,000 ($7,689,000). 

'Phe second was a project of the Dundee Corporation, 
which called for an expenditure of £4,000,000 to £5,000,- 
000 (roughly $20,000,000 to $25,000,000), and under 
which it was proposed to utilize Lochs Ericht, Rannoch 
and Tummel. It was generally believed, however, that 
the task was too formidable for a city of the size of 
Dundee to undertake. 

Features of the New Plan 

The scheme now proposed is said to differ materially 
from those heretofore discussed. It appears that the 
matter now is in the hands of a group of business men 
and financiers, who have been investigating the pos¬ 
sibilities of Lochs Ericht and Garry. It is claimed that 
from these two lochs alone 100,000 hp. can be developed 
with little difficulty, and this would be sufficient to 
furnish power and light to the three counties before 
mentioned. Italian engineers have been making exten¬ 
sive surveys through the Atholl Forest along Lochs 
Garry, Rannoch and Ericht. One of the noteworthy 
features of this new scheme is that there will little 
damage to either sporting or agricultural interests, 
while under the Dundee Corporation scheme local oppo¬ 
sition arose becau.se of the destruction that plan 
involved. At this stage figures as to probable cost are 
not available. 

Ultimate Results ExPhx^TKD 

As to the ultimate results it is believed that there 
will be light, heat and power available for the three 
counties (which embrace the cities of Dundee, Perth, 
Forfar, Arbroath and Montrose) not only for the 
requirements of today but allowing for future expan¬ 
sion. It is understood that the company will not sell 
the power to the consumer lAit will bring it down to the 
various local authorities, who will buy it and di.stribqje 
it themselves. 

Manufacture of Fertilizers in South Africa 

An explosives works near Cape T’own is now erecting 
a large plant for the manufacture of fertilizers, which 
arc very essential where agricultural indu.stries are 
carried on in South Africa. Superphosphates, basic 
phosphates and nitrogenous fertilizers will be made. 
Small quantities will be available for the coming season. 
When the plant is running at full capacity—^which will 
not be until next year—it will be capable of meeting the 
entire demand of South Africa. 
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V _ 

Report of the Activities of the German Board of Trade 

During the War* 


A Summary of the Official Board of Trade Report on the Conditions in Chemical and Allied War 
Industries, With Tabulated Data on the Wage Conditions and Accidents for 

the Period 1913-1918 


T he extraordinary circumstances created by the 
war in the trades and influstries have necessarily 
influenced the activities of the German Board of 
Trade. The reports of the Prussian Administration and 
Trade Authorities for the years 1914-1918 (official 
edition published by the Secretary of Commerce and 
Trade, Berlin, 1919) consist of a portly volume of 1,700 
pages, giving an almost exhaustive account of the 
field of activity of the various officials of the Board of 
Trade and at the same time containing important doc¬ 
uments on the German war industry. 

The numerous articles in the German and foreign 
literature about the industrial production during the 
war have somewhat exhausted the subject; the official 
reports, however, treat matters from an entirely differ¬ 
ent standpoint. Much has been written about the 
important extension of the industries essential to war 
and of how astonishingly quickly the non-essential 
works had adapted themselves to the necessities of the 
day; but the influence of these changes and transforma¬ 
tions on the general conditions of the working people 
is generally treated as a matter of secondary con¬ 
sideration. The official reports dwell at length on this 
influence. Page by page we are shown what efforts 
of all the interested parties were necessary, especially 
in view of the reduced personnel and the insufficiently 
trained substitutes to keep pace with the steadily 
incre^ing demands of the army and the war economy. 

The fact that under such exceptional circumstances, 
aggravated by the steadily and increasingly depressing 
effects of the blockade, the accident-preventing measures 
and those for the hygienic protection of the workers 
did not suffer any noticeable impairment must be con¬ 
sidered as a great feat for the German industry. 

Special Activities of the TBADFi-CoNTROL Officials 
During the War 

The normal activity of the Trade-Control officials 
during the period referred to was greatly burdened 
by the drafting of many of them into army service, and 
above all by the enlarged'scope of their task, such as 
yie examinations of the applications for leave of absence 
from the army and reinstatement in industrial work, 
the probing of applications for the release of confiscated 
materials and other such occupations benefiting the 
war departments to the detriment of the war industries. 
In addition these officials were called upon to give opin¬ 
ions and suggestions for the classification of the work¬ 
ers in very essential, essential and less e.ssential 
occupations, to the co-operation in the care of war 
invalids, to help in the distribution of food, clothing 
and shoes, to handle the prisoners of war and even to 
handle the distribution of medals and certificates of 

* Abstracted and translatod from Chcmikcr-Beitwng, July 11 and 
17. 1920. 


distinction—activities which, as can be easily surmised, 
are largely foreign to the Trade-Control Service when 
functioning under normal conditions. 

Interference of the Military Authorities in the 
Work of Trade Inspectors 

The suddenness of the technical adaptation of many 
works for the production of ammunition brought the 
trade inspectors up against an accomplished fact before 
even they could take measures for the better security 
of the workers and of the population. 

Complaints came in from the Government Trades 
Department of Potsdam that the military authorities 
had deliberately omitted to consult the trade inspectors 
about the advisability of changing certain works and 
that they encouraged many firms in their resistance 
against the trade officials. Similarly, reports came from 
the Department of Erfurt that moat of the employers, 
encouraged by a circular from the Quartermaster Gen¬ 
eral, considered that all the usual works safety measures 
were abolished. One may understand this procedure of 
the military authorities when the pressing demands 
from the "Tront" are recalled. 

Accidents in the Explosives Industry 

In the course of the war, improvements were gradu¬ 
ally introduced In practically all the industrial branches, 
particularly in the explosives industry. Factory expe¬ 
riences were exchanged. This was largely brought about 
by the important services rendered by a central war 
control office and a committee for the superintendence 
of munition and explosives factories. 

The reports published by the unions in the chemical 
industries of all the accidents which occurred in the 
empire were of great help in improving working condi¬ 
tions. If, for instance, in seven^ works in the Depart¬ 
ment of Potsdanri, where explosives were manufactured, 
manipulated and stored, seventy death cases occurred 
through fires and explosions, such a death rate could 
not be considered as high, particularly in view of the 
circumstance that among the thousands of drafted 
workers many were physically and professionally poorly 
qualified for this line of work. 

The Koln-Rottweiler powder factories in Premnitz 
for the manufacture of nitro compounds, erected in 
the course of the war, are given as an example for 
the average accident occurrences in this industry. Thus, 
with an average working force of 3,000 employees, the 
following accidents occurred during the years 1917 and 
1918: 

- Kind of Aooident — — 
Slight Stfioui Fata/ 

UuriiH by Bpilliiig of acid. 33 . 17 

RurnH through fires in the centrifuges . 18 8 

l-tiiruB throui(h ignition of guncotton and powder... 6 4 12 

niirns throi^ ignition of cannon eharges. 2 

57 29 14 
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TABLE I. YEARLY WAGE8 IN MARKS IN INDUSTRIAL TRADI>» IN THE IDTSDAM DISTRICT (TIUDKS GltOUI* VIII 

^ Worknra Under — ^—Female Workera Over 16 Yra. —-—-ale Workers Over 16 Vra.-- 

16 Ym. Old — - "-Uniikilllwl — - —%—■ . - - - - • Skilled - 

Time Work Piece Work Time Work I*ip«*e Work Tiiiin Work Piece Work 




1913 

1915 

1917 

1913 

1915 

1917 

1913 

1915 

1917 

Greator 

State 










Bpriin 

Institu¬ 

aSOO 

900 

1.100 

700 

1.200 

1.800 

900 

1.600 

2,300 

Dintrirt 

tions in 
Spandau 

6600 

l.lOO 

1.200 

900 

1.500 

1,900 

1,000 

2.300 

3.000 


(3thpr 

f 










Greater 

1 a400 

700 

1.200 

600 

1.000 

1.500 

900 

l.bOO 

1.700 


Berlin 

1 6600 

800 

1.500 

800 

1.500 

1,800 

1,200 

2,100 

3,200 


Works 

1 









Rural 


' «400 

500 

800 

500 

700 

1,000 




DiHlriut 


\ 6500 

1,000 

1,200 

900 

1,100 

1,500 





a Average minimum wage. 6 AvcTHge iimxiiiiuiii wage. 


The reports of the Trade-Control Service brinir out 
the details of these and similar accidents in many other 
works. 

Development op the War-Time Wage Conditions 

Special tabulated references are devoted to the devel¬ 
opment of the war-time wage conditions. 

The increases in wages during the years of war appear 
relatively small when compared with the present scale 
of wages, which shows such an abrupt rise since the 
outbreak of the November, 1918, revolution. However, 
there was generally an increase of 100 to 150 per cent 
above the peace-time wages. 


table II. AVEUAGE WAGES PEU HOUR IN PFENNIGS IN 
BITTEKFELI) OISTIIICT (TRADES (iUOPP VID* 



^— 


.Tilly- 


- ^ 

Dec. 


'I'rade 

1914 

1915 

1916 

1917 

1918 

1918 

Reiiiiirki!!i 

LnekHiiiitli 

47 

48 

57 

68 

85 

155 

.Add to this ii Imiiiu:- 

RuildiiiR 

45 

45 

55 

64 

77 

130 

for children in Nome 

Enj(inef*r hi*IperH 

. 42 

42 

49 

56 

69 

127 

fiiciorieM. I)iirii>K 

Factory workiTs 

42 

42 

47 

54 

67 

124 

1915 mill 1916 the 

r^aborniory workers 

38 

38 

45 

56 

69 

118 

weekly Ihmiiin umn 

All round worki$ra 

54 

34 

41 

48 

67 

113 

0.35 to 1.20 iiiiil'kN. 

Youths. 



42 

42 

32) 

65 

DiiriiiK 1917 and 

Foinalc workers.. . 




371 

45) 

80 

1918 the hourly 
bonus was 3 to 7 
pfennigH. 



*Notc the great iiirrcaisc in wngcH from July, 1918. tn nhurtly niter the nigning 
of the ariiiutic'O. 


The developments in the wage conditions of today 
have their inception in the years of war—a fact which 
cannot be emphasized enough. 

Tables I, II and III show examples of the average 
yearly, hourly and daily wages for workmen before and 
during the war. 

Social War Work in the Industrial Districts 

Great efforts were made by the War Industries 
Department to supply the workers with food and cloth¬ 
ing in order to better their living conditions. For 
example, 10,000 persona were fed daily in two shifts by 
the Rheinische Metallwaren und Maschienfabrik. The 
Farbenfabriken vorm. Friedr. Bayer & Co. in I^evcr- 
kusen spent during the war for such purposes the round 
sum of 4,500,000 marks for distributing daily 8,000 
dinners and about 9,000 war soups. A big cloth factory 
in the district of Dusaeldorf supplied its employees 


1913 1915 1917 1913 1915 1917 I9|3 1915 1917 1913 1915 1917 

1,200 1.500 2.200 1.700 2.400 3.700 2.000 3.100 3.700 2.200 3.900 4.700 

1.500 2,200 3.000 3.300 3.300 3.900 2.100 3.400 4.500 2.400 4.700 6.900 

1,000 1,800 3.500 1.600 2.400 4,000 1.900 3.200 3.800 2.000 3.400 4,100 

1.500 2,400 3.700 1.900 2.900 4.200 2.300 3,700 4.400 3.000 4.100 5.200> 


800 900 1.200 1,500 2 300 2,300 1.300 1.600 2.400 

1.600 2.000 2.800 2,500 '3.600 3.600 1.600 2.400 4.700 


with large quantities of potatoes, cereals, milk, meats, 
etc., by leasing a 90-acre farm and also by cultivating 
the land around the factory. The Bergische Stahl- 
industrie in Remscheid established shoe-repair works 
and clothing depots for their workingmen and their 
families. 

Many other similar examples are described. 

The reports also contain a series of interesting details 
about the development of the social aspects in industrial 
works during the war. 

Women as Industrial Workers 

As a result of the increasing demands for men, a 
great proportion of the workmen was drafted for mil¬ 
itary service and practically all factories were forced 
to take in women as substitutes. This generally had 
good results. As a general rule the women were 
not required to do too hard physical work. Naturally 
they were primarily considered for work at which 
un.skillcd labor had been previously employed. In the 
course of the war, however, many of them acquired 
knowledge of trades and became skilled workers. Occa¬ 
sionally women (in automobile factories) succeeded in 
getting the necessary training for machining shafts 
and spindles from working drawings. 

Many employers, to reduce the physical eifojt of their 
women employees, introduced mechanical devices for 
lifting and other similar devices which proved to give 
greatly satisfactory results, especially in the ammuni¬ 
tion indu.stry. 

Special IjINes of Work Performed by Women 
Industrial Workers 

• 

Among the many special lines of work performed by 
women may be mentioned the following: Adjusting 
small motors, blacksmithing and mechanical work, mak¬ 
ing dies for punching machines, making, assembling 
and adjusting turbines; in the wood industry, veneer¬ 
ing; in the chemical industry, filling grenades, gas 
mines and bombs, maniffacturing powder, rockets; in 
the sugar factories, beet weighing and at the appara¬ 
tus for diffusion, saturation, evaporation and vacuum. 
In the iron industry women were sometimes employed 
for handling the steam hammers. In the powder fac- 


TAULE HI’. AVERAGE DAILY WAGES IN MARKS IN THE COIJMjINE DlS I RIG'l' 


Month of July 

"" 1914 

- Youths -- 
1917 

-- --UiiskillfHl Workers -Tr 

1918 1914 1917 1918 1914 

EXPLOSIVE WORKS fAMMENTTION PLANTS) 

aineiJ Worl 
1917 

ters -- —. 

1918 

1914 

.*^killed Workers 

1917 

1918 

Men. 

Women. 

. . . 1.75 

9.00 

8 SO 

11.00 .... 15.50 1700 468 

10.40 .. . 12.10 13.00 

17 00 
14.00 

19 00 

15 00 

5 00 

10 50 

12 00 



OTHER CHEMICAL WORKS (ACID AND ALKALI PLANTS) 





Mon. 

Women. 

. 2.50 

4.50 

3.00 

6.50 4.00 8.00 9.50 4.80 

4.00 .... 5.00 6.50 

11 00 

13 00 

5 50 

13 00 

16 00 
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torie)« they worked in the drying 
and mixing rooms, at powdering, 
screening, cutting and grinding 
machines; some women were em¬ 
ployed to handle even the presses 

and in sonie instances they were MetaliurKimlindustry,machineH 

called upon to handle the very dan- »i>par%tu8 


TABLE IV. INFLUENCE OF THE WAR ON THE NUMBER OF ACaOENi 

rerage Acoidants Reported in 1912 Average Aocidenta Reported 
and 1913 ^r 1,000 Workers in 1914 and 1915 per 1,000 


Perouitage 

Slight Serious Fatal Total for 1913 


(Irouiih V and VI. Cheiniral industry. 

Clroup VII. Textile industry. 

(iruuplX. Food industry . 

Hroup XnI. All the indiistrieH and trades... 


gerous kneading work. 

The Control oflicials often made 
special mention of the courage 

women showed in performing very - - - - 

dangerous work. 

The law of Aug. 4, 1914, gave the legal permission 
necessary for women to be allowed to do overtime and 
night work. During the war all, the factories worked 
on the two and three shifts plan, with the result that 
night work steadily increased. 

Complaints came from time to time alwut the moral 
deportment of the women workers; the increase in earn¬ 
ings resulted in the very detrimental policy of spending 
excessively for luxuries and amusements. Tn spite of 
this, the help of the women workers will be remembered 
with a feeling of deep gratitude. The male substitutes 
lirought into the factories by the law regulating the 
auxiliary service did not prove as efficient by far as 
the women substitutes. 

War-Time Abrogation of the Child Labor Law 

The occupation of youthful persons also was ex¬ 
tended largely. Very often the strict execution of the 
legal child labor protection measures had to be over¬ 
looked. The conduct of the youths in the factories was 
the subject, of many complaints. The apprentice insti¬ 
tution was badly neglected. Numerous young people 
did not enter in a factory as apprentices, but entered 
directly in the war industries as helpers. Due to the 
prevailing need for workers, apprentices were kept 
doing regularly one and the same kind of helper’s work 
and conseciuently they could not learn anything else of 
the trade. 

The lack of raw materials in many branches caused 
the discarding of many trades altogether. In many 
cases the employers had to he reminded not to lose 
sight of the interests of the trade when normal times 
should arrive and afford to their apprentices a regular 
trade instruction. 

Statistics Gf Industrial Accidents for the 
Period 1912-1918 

As .stated before, the hygienic condition of the 
various factories was very satisfactory when the excep¬ 
tional conditions created by the war are considered. 
It is surprising to And that in those groups of indus¬ 
tries which employed the largest number of workers 
and^ where the absolute number of accidents had 
naturally increased there was a lower relative per¬ 
centage in the frequency of accidents. (See Table IV.) 

I’his is explained by the fact that even in the branches 
of ammunition production, to which the trade-groups 
listed as V, VI and VII owe their powerful development, 
the number of persons employed in non-dangerous and 
easier kinds of work was the larger. Another cause 
of the low percentage of accidents in this line of work 
was the introduction of the method of wmking by 
shifts, which did not permit the w^orkers to get over¬ 
tired. 

The relative number of accidents in factories with 


320 

24 

7 

3S1 

1 866 

198 

18 

3 

7,118 

89 

19 

7,226 

7.13 

7,920 

123 

18 

727 

16 

5 

748 

12 06 

522 

9 

4 

316 

9 

2 

327 

2.95 

233 

10 

2 

985 

22 

4 

1,011 

4.29 

1,030 

32 

4 

11,791 

248 

50 

12.089 

5.62 

11.798 

240 

42 


Worker! * 

Slight Serious Fatel Tot. 

21 - 


243 

1,06(1 

12,089 


*Th(! p<‘r(*entBicc roiild not he (inured nut, br there liro no reliahle data on the number of oinplnyeee durinf 1914 


reduced personnel was much greater, due to the fact 
that the best and most reliable employees were lost 
either by drafting to the war service or by migration 
into ammunition industries, in consequence of which 
difficult work was often performed by unskilled sub¬ 
stitutes. 

Accidents Due to the Toxicity of the 
Materials Used 

The fatal cases from poisoning by nitrous gases were 
relatively numerous, due to the increased number of 
plants for the production of explosives. The poisoning 
effect of the finished explosive materials in plants 
taking up the filling was generally not so apparent. 
Only dinitrophenol makes an exception, causing occa¬ 
sionally serious poisonings with quick fatal issue. 

Nitroglycol should be treated more cautiously than 
nitroglycerine on account of its higher volatility. In 
manipulating it the workmen experienced at first a 
feeling of dizziness and blood congestion; later they 
became used to it. 

Trinitroanisol produced dermatitis and eczema by 
the action of its dust particles on the unprotected 
skin. In a plant where the hygienically harmless 
trinitrotoluol was employed several persons died one 
after the other, all from acute atrophy of the liver. 
This was probably due to the use of a trinitrotoluol 
which was admixed with poisonous impurities. 

Unpleasant skin eruptions occurred, particularly in 
summer time, at the plants using silver fulminate, but 
no serious poisonings ensued from this cause. 

The toxicity of benzene is as a rule underestimated; 
it was employed on a large scale as a substitute for 
benzine «nd was not treated cautiously enough. Quite 
a number of death cases occurred in benzene depots and 
in laundries from this cause. Painters and varnishers 
suffered much through the vapors of benzene, which was 
an ingredient of their paints, particularly when con¬ 
fined to the narrow space of a ship. Similar hardships 
resulted at the manufacturing and manipulation of 
cellon varnish, which was extensively used for various 
purposes; the solvents for it (ketones, methanol, chloro¬ 
form, ethyl formate) caused dizziness and fainting 
spells, also irritation of the eyes. 

Accidents Due to the Use of Substitute Materials 

The use of Ersatzmaterialien substitute materials— 
led to unexpected accidents. The serious explosion 
which destroyed the trinitrotoluol factory of the chem¬ 
ical works Griesheim-Elektron, in November, 1917, was 
due to the overheating and burning of a nitrator. This 
accident, it is explained, was caused by the fact that 
the asbestos rope used for tightening the manhole cover 
contained a large admixture of cotton which had under¬ 
gone a nitrification and ignited spontaneously. 
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. SOME IMPORTANT TRADES GROUPS IN THE POTSDAM DISTRICT 



.\ccidont8 reported in 
Workers 

1918 i>er 

1.000 

Nuiiilier of KniployiH*ii 

Slight Scriooi Fatal 

Total for 1917 

Slight 

Serious Fatal 

Total Percentage 

1913 

1917 

1918 

145 14 

2 

161 

2.59 

183 

14 

I 

198 

2.96 

18,830 

6,216 

6,678 

.163 266 

43 

11,472 

5.51 

10,797 

259 

36 

11,092 

5.35 

101,262 

208,168 

207.181 

693 29 

5 

727 

4.70 

815 

48 

13 

876 

4.08 

6.200 

15,453 

21.457 

210 15 

2 

227 

3.79 

186 

6 


192 

3.63 

11,106 

5.977 

5.284 


3 

719 

4.65 

499 

22 

6 

527 

3.40 

23,533 

15,465 

15,500 

1,570 452 

d 1915. 

63 

15,085 

5.29 

14,004 

436 

68 

14.058 

4.95 

215.195 

285,199 

292.947 


In a compressed air plant a rather serious explo¬ 
sion occurred when instead of the war lubricating oil, 
which gave up considerable pitch, a cylinder oil of a 
200 deg. C. flash point admixed with petroleum was 
used for the compressor; the petroleum probably formed 
an air mixture, igniting at 140 deg. C., the tempera¬ 
ture of the exit air in the compressor. 

The bad material for belting caused many accidents. 

Skin eruptions produced by oils assumed proportions 
unknown heretofore. They occurred on persons who had 
to work with substitute lubricating and drilling oils. 
The use of unfit substitutes and the lack of cleansing 
and washing articles were the main causes for it. 
Women particularly had to suffer from these annoying 
skin diseases, which appeared usually on the hands 
and forearms, but spread also to other parts of the 
body and very often caused fever and general impair¬ 
ment of health. In many works petrolatum was dis¬ 
tributed as a protective ointment; linoxyl soap was 
recommended as a cleanser. 

Other Accident Causes 


= 1 ~ " lead plant to introduce improve¬ 

ments not requiring manual labor 
in their oxidation chambers. 

Nuiiilipr of KiiiployiH*!! 

,9,3 ,9,7 ,9|g Liquid Air as a BLAStiNc. 

M30 6,216 6,678 MATERIAL • 

61200 special interest are the re- 

3’533 15*465 15*500 Superintendents of the 

5!195 285 !199 291447 mining districts covering state¬ 

ments about the introduction of the 
—-T - — —- air-blasting process and the acci¬ 

dents caused by it. As there was 
a big shortage of safe blasting materials from the 
beginning of the war, the use of liquid air as a blasting 
material started as Airly as 1915. According to the 
opinion of the inspecting ofFicials, few of the accidents 
w'hich occurred were due to the use of the new blasting 
method. The pov^r quality of the accessories—ignition 
cord, blasting capsules, spark plug-- was the direct cause 
of many accidents in blasting with liquid air. 


Use of Compressed (las in Foreign Countries 
A number of consular otiicers have made special 
reports on the use of compressed gas. These reports 
may be examined at the Bureau of Foreign and Do- 
me.stic (kimmerco or its di.strict ollices. 

Consul (General Roberston, at Buenos Aires, Argen¬ 
tina, reports that it is used for various purposes. The 
gas is manufactured locally and the output of the 
factories is used by the entire republic. The machinery 
for its manufacture was originally imported from 
France and Germany. The consul general says that 
there should be a fair market for equipment for utiliz- 


A woman working at the turning bench of a 
cartridge factory had her celluloid comb take fire by 
a glowing steel chip and suffered in consequence serious 
burns. 

At a plant manufacturing aceto-acetic ester two work¬ 
ingmen died from burns. The cause is explained by 
the fact that during the chemical reaction combustible 
vapors were given off and were ignited by the sparks 
of a passing locomotive. 

In Ailing bottles with fluid hydrocyanic acid from 
steel containers an explosion occurred, killing two men; 
later on several more containers exploded—this time in 
the yard. 

The report adds: “After thorough investigation, 
fluid hydrocyanic acid is to be classed as an explosive 
material and its use for the destruction of moths in 
mills appears doubtful.” This remark goes too far and 
is misleading. Fluid hydrocyanic acid is under certain 
conditions sufficiently stable, but requires careful 
handling. 

In some instances hydrogen was pumped, by mistake, 
into oxygen containers and this resulted in many acci¬ 
dents. The cause of the mistake was that the oxygen 
and hydrogen containers could not be clearly distin¬ 
guished. This was remedied by making the containers 
and the caps of different diameters for the two kinds 
of gases. 

Very little white lead was manufactured during the 
war, and on account of this few cases of lead poisoning 
were reported. There was an increase in lead poison¬ 
ing cases in the printing trades due to the lack of 
washing materials. The Farbenwerke A.-G. in Dussel- 
dorf took advantage of the standstill of their white- 


iiig ga.ses for industrial, hospital and laboratory uses. 
The most feasible method of marketing machines for 
gas manufacture or for its application industrially is 
by giving the representation to one of the large 
American commission houses w^hich has the advantage 
ol* technical exports and knows the machinery market 
thoroughly. 

(k)mi)ressed gases are used in Ottawa, Canada, accord¬ 
ing to (k)nsul General John G. Foster, in connection 
with industrial establishments and hospitals. The 
hn.spitals and the dentists obtain their supply from the 
dental-supply houses, the largest being in Montreal and 
Toronto. It is stated that these Arms, which have 
branches in the principal Canadian cities, import all 
the gas and oxygen u.sed from the United States. 
Importation is made in large cylinders, the gas being 
repumped into smaller ones for distribution. 

Vice-Consul John C. Moomaw,. at Bombay, India, 
writes that compressed g^ses are generally used by the 
principal engineering, shipping, dock and railway con¬ 
cerns in his district for welding and cutting metal;**also 
in many of the hospitals. The gases are of local make, 
being supplied by a branch of a large British house, 
which also furnishes machinery and equipment for gas 
application. 

In Sweden compres.sed gases are being u.sed exten¬ 
sively for welding, according to a report by (Consul 
Waller Sholes, at Goteborg. Shipyards and larger shops 
produce the gas in their own plants instead of buying 
cylinders with compressed gas. Machinery for the pro 
duction of compressed gas was formerly obtained in 
Germany and France, but Sweden now supplies its own 
markets. 
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The Present Status of the Electric Furnace in the 
American Metal Industries* 


Present Technology and Future Possibilities of the Eiectric Furnace as Applied in the 
Manufacture of Synthetic Cast Iron, Steel, Steel Castings, Ferro-Alloys, and in 
Heat Treating, Brass Melting and the Smelting of Non-Ferrous Ores 

t 

By ROBERT M. KEENEY 


T he development of the electric furnace to a posi¬ 
tion of great industrial importance during the 
last decade was one of the most noteworthy steps 
in the progress of metallurgy. In 1910 there were elec¬ 
trometallurgical power loads in about twenty-live cities 
in the United States and Canada. Today such a load is 
found in over 200 cities. Ten years ago so little was 
known of the characteristics of an electric-furnace load 
that few companies cared to have an electric furnace on 
their lines. Today, with an electric steel furnace in 
practically every manufacturing city in the country, 
the load is considered desirable and is much sought. 
The wide extension to so many communities is, of 
course, due mainly to the war. Although the number 
of steel furnaces installed during the past few years 
is far greater than could have been foreseen ten years 
ago, and although many were installed mainly for war 
purposes, it does not appear that there has been an over¬ 
development in this respect. The quality of electric 
steel has become so well established that the electric 
process is here to stay, and it will probably eventually 
supersede other processes for the production of cast¬ 
ings, and super-refining will be practiced on a large 
scale for treatment of molten bessemer and molten open- 
hearth steel. The electric furnace load of the United 
States and Canada for the production of steel, ferro¬ 
alloys, brass, zinc and silver amounts to approximately 
800,000 kva. 

Pig Iron 

Although the electric smelting of iron ore was de¬ 
veloped simultaneously in the United States and Sweden, 
and although in 1908 D. A. Lyon erected here in Cali¬ 
fornia, at Heroult, the first electric furnace to produce 
pig iron commercially, the process is no longer in opera¬ 
tion in this country. Pig iron is being produced in the 
United States by electric melting of scrap, not by 
smelting iron ore. On the other hand, development in 
Sweden and some other countries has been steady. 
The furnace used is similar to the shaft furnace in- 
staffed by Lyon in 1908, which is especially adapted 
for production of low-carbon and low-silicon iron, but 
not foundry iron. It operates best with charcoal as 
a reducing agent, and has proved a failure when oper¬ 
ated with coke. The pit type furnace, with no shaft 
except charging spouts, operates satisfactorily with 
coke, and also produces foundry iron. The last two 
furnaces operated at Heroult were of the low pit type, 
and could be operated with coke and charcoal mixed for 
production of high-grade foundry iron. In 1910 there 
were in operation two electric iron-smelting furnaces 

*RrAd before the National Klootrlo Light Association meeUng 
At Pasadena, Cal.. May 20. 1920. 


of a total input of 3,500 kw. At the present time there 
are installed thirty-three electric iron-smelting furnaces 
of from 2,000 to 7,000 kva. capacity, with a total load 
of 100,000 kva. and a production capacity of 260,000 
tons of pig iron per year. During the war production 
costs have favored electric smelting, so that electric 
pig iron is now being produced in Sweden for $5 per 
ton less than blast-furnace charcoal iron. This is in 
spite of an increase in power cost of 50 per cent which 
has raised the average cost of power from $8 to $12 
I)er horsepower-year. 

Electric-furnace production of pig iron will probably 
never develop to any great extent in the United States 
along the line of development in Sweden, because of 
the high cost of power, but I believe that the time is 
coming, particularly in the Western States, when pig 
iron, more specifically cast iron, will be made by melting 
of scrap iron, scrap steel, iron ore, coke and lime in the 
electric furnace to produce iron for direct castings or 
for pigs. During the war a considerable quantity of 
low-phosphorus pig iron was made in the United States 
and Canada by electric melting of steel scrap. The 
(•anadian production in 1918 amounted to 32,200 tons. 
Toward the end of the year it was at the rate of 
4,000 tons per month. Six plants were in operation in 
Canada and two in the United States. There seems to 
be a future for the process, < especially in foundries 
where the cost of foundry pig iron is high, due to freight. 

I know of one mountain city where the foundries pay 
$55 per ton for pig iron laid down at their plants. Iron 
in the ladle could there be made by the electric process 
for $35 per ton. 

The metallurgy of synthetic electric-furnace cast iron, 
as it is called, was worked out on a large scale in 
France during the war. Three plants were erected with 
a total power input of 40,000 kva. During 1916, 1917 
and 1918 220,000 tons were made with metal cast direct 
from these electric furnaces, of which there were six¬ 
teen of from 1,000 to 2,200 kva. capacity. Power con¬ 
sumption is from 675 to 800 kw.-hr. per ton of cast 
iron. Any grade of iron desired can be produced. The 
process is conducted as a continuous operation, with the 
furnace kept full of charge. With a large unit the load 
is very steady, but it is probable that in the operation 
of small units there might be a tendency to momentary 
overloads. These would be no worse than in a steel¬ 
melting furnace. The power factor of the furnaces is 
about 80 per cent on sixty-cycle current. A phase volt¬ 
age of 60 to 70 volts is used. 

Refining Gray Iron 

Another use of the electric furnace is in refining 
gray iron from the cupola. Cupola iron, after treat¬ 
ment in the basic electric furnace, shows a marked 
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decrease in sulphur and an increase in transverse electric furnace. This process was used to a small ex- 
.strength. At present, because of costs, the process ap- tent in the early days of electric furnace steel produc- 
pears adaptable only for the very highest grade of tion in this country, and a few years will probably 
castings. The electric furnace is also being used for see its general adoption, 
the production of malleable iron castings. It has fur- 

thermore been considered as a mixer for keeping molten Electric STEEii Castings • 


blast-furnace pig iron hot for casting it into pipes 
in ingots. 

Steel 

The most marked increase in the use of central station 
power electric furnaces during the past ten years has 
been in the electric-furnace manufacture of steel. In 
1904 there were four small furnaces in operation in 
hlurope. In 1907 there were sixty-seven furnaces in 
•operation throughout the world. Of this total, seven 
were installed in the United States and Canada, with 
a total power input of 5,600 kva. and a charge capacity 
of forty tons per heat. On Jan. 1, 1920, there were 
installed or under construction in the United States 
and Canada 363 furnaces with a total charge capacity 
per heat of about 1,600 tons and a total power input 
of about 600,000 kva. Of the 363 furnaces, 323 were in¬ 
stalled in the United States and 40 in Canada. The 
number of« electric steel furnaces in the world is 
estimated at 875. 

The production of electric-furnace steel in the United 
States in 1918 was 511,364 gross tons. Almost 50 per 
cent of the production was alloy steel. Of the 323 
furnaces in this country 54.5 per cent are being used 
for castings. The percentage of the tonnage of 1918 
produced as castings was 21.1 per cent of the total. 

There has been a great development in the use of 
the electric-steel f unrace for the production of ingot alloy 
steels for automobile construction and high-speed steel. 
The electric furnace operating with a basic lining pro¬ 
duces tons of high-gr^e alloy steels per heat as com¬ 
pared with the crucible furnace producing pounds. 
Lower grade raw materials can be used because of the 
possibility of refining to remove phosphorus and sulphur. 
The furnace has proved particularly successful in the 
production of alloy ingots such as chrome : vanadium 
steel, turning out a product better in quality than simi¬ 
lar open-hearth steel with a much lower loss of alloys 
by oxidation. 

For the production of high-speed steel in large heats 
the electric furnace proved well adapted during the 
war, it being common practice to pour 5-ton heats of 
steel valued at $3 to $5 per lb. However, the substi¬ 
tution of the electric furnace for the crucible furnace 
will be gradual, because it is not yet demonstrated 
that average electric high-speed steel is quite equal in 
quality to the highest grades of crucible high-speed 
steel. To meet the grade of highest quality crucible 
steels, the electric-furnace product must be made from 
the purest raw material available, and even then, con¬ 
sidering electric steel versus crucible steel from the 
conditions existing in each case, it does not seem pos¬ 
sible that melting conditions can be as closely controlled 
in the electric furnace as in the crucible. This state¬ 
ment applies only where the operation is the simple 
melting of pure material. 

A future probable large development in electric steel 
is the use of the furnace for finishing molten converter 
and open-hearth steel. The Illinois Steel Co. has in¬ 
stalled ten 30-ton electric furnaces to treat steel which 
has been first blown in the bessemer converter, then held 
in the open hearth, and eventually transferred to the 


In 1910 of the total production of electric steel in 
this country 2.53 per cent was as castings. In 1918 
there was manufactured 108,296 tons of electric steel 
castings, representing 21.1 per cent of the total produc¬ 
tion of electiic steel. Except for the manufacturers of 
high-speed steel, most companies producing alloy steels, 
such as chrome : vanadium steel, generate their own 
power, and do not buy from a central station, because 
the electric-furnace plant is usually a part of a large 
steel plant. This is especially true in plants using the 
duplex process for refining molten steel. On the other 
hand, practically all foundries buy their power. Elec¬ 
tric-steel castings can now be made more cheaply than 
converter castings, and at as low a cost as open-hearth 
castings. The grade of the casting is better than the 
product of either of the other methods. 

A great advantage of the electric furnace over the 
open hearth is the rapidity with which heats are made, 
so that it does not require handling of large quantities 
of metal as in the case of the open hearth. Within 
a few years the electric furnace will probably replace 
all other processes for making steel castings, and most 
castings will be produced without refining, by melting 
scrap on an acid bottom. 

Aside from the fact that the skill shown in furnace 
operation may cause a low load factor, most foundries 
operate on a 10-hr. day instead of a 24-hr. day, so that 
with lO-hr. operation a load factor of 18 to 30 per cent 
is obtained. On a 24-hr. day the load factor will vary 
from 40 to 55 per cent when making castings. This 
low load factor, as compared with other electrometallur¬ 
gical industries, is caused by time lost in charging and 
pouring when the power is off. Due to greater length of 
time between pourings, a furnace producing .‘ingots on 
a basic bottom with refining should have a higher load 
factor than those mentioned, but this is offset by the 
present common practice of running with about half 
or one-third load during the refining period at the end 
of a heat. A furnace refining molten steel instead of 
melting cold .scrap should attain a load factor of 75 
per cent on 24-hr. operation. 

The power consumption varies from 550 kw.-hr. per 
ton when melting scrap on an acid bottom for castings 
to 1,000 kw.-hr. per ton when making high-speed steel 
ingots requiring refining. The voltage on the only 
type of single-phase furnace now used is about 140 
volts on the arc, 220 vojts open circuit. On two- and 
three-phase furnaces the voltage is from 90 to 110 
volts. The power factor of the single-phase furnace 
mentioned varies from 50 to 70 per cent due to heavy 
reactance in the circuit. The two- and three-phase 
furnaces have power factors of from 85 to 95 per cent. 
The electrode consumption is 15 to 25 lb. per ton of 
steel. 

New Types op Furnaces Based on the Original 
Heroult Furnace 

During recent years the tendency in electric-steel fur¬ 
nace construction has been to increase the power input 
per ton; to use three-phase current and automatic regu¬ 
lators; not to have large reactances in the primary cir¬ 
cuit; and not to build furnaces with a bottom electrical 
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i*onnection, at least a connection carryini; all of the load. 
In fact, now that the basic Heroult patents have ex¬ 
pired, moat new types of furnaces appear to be the 
original Heroult furnace embellished and camoufla^red, 
which is probably a Kood thing. The power input per 
ton of charge has been increased from 170 kw. in the 
early furnaces to 500 kw. in the most recent steel-cast¬ 
ing furnaces. One furnace has been built with elec¬ 
trical connection permitting cutting the secondary volt¬ 
age in half during refining. The use of three-phase 
current has become almost standard either as three- 
phase current in the furnace or three-phase converted 
to two-phase. Few single-phase furnaces are being 
built. The single-phase furnace with the bottom contact, 
however, blazed the way for rapief melting of scrap for 
steel castings on an acid bottom and the use of heavy 
I>ower input per ton of charge. 

The use of heavy reactance in the circuit is being 
liiscarded with few exceptions, and furnaces are gener¬ 
ally operated with a moderate reactance and automatic 
regulators. (Common reactances are 7 per cent to 15 
per cent in the transformer. The bottom contact, as 
used for carrying all of the current, has apparently 
gone out of use with the gradual abandonment of single¬ 
phase furnaces, although it is still used for putting 
a small part of the current through the bottoms of 
some two-phase and three-phase furnaces. 

The furnace with a moderately high power factor, 
80 to 85 per cent, has proved to be a better load for 
the central station than the furnace with a very high 
power factor, 95 per cent, because it is not so sensitive 
to short circuits in the furnace, and at the same time 
there is enough reactance present to render electrode 
regulation easy with regulators. The use of furnaces 
with heavy reactances and hand regulation of electrodes 
should be discouraged, as the heavy reactance is not 
necessary if regulators are installed. 

Klec^trical Heat Treating 

Electric furnaces of the carbon resistance type have 
been installed in considerable number for the heat 
treatment of forgings and castings. The furnaces are 
ingeniously designed with a very complete automatic 
control of temperature, and control movement through 
the furnace of the piece being treated. The heating 
is by a resistor of granular carbon confined in carborun¬ 
dum fire sand .troughs, which results in a uniform 
load without surges and a power factor of 98 per cent 
or better. The load on the furnace is controlled by 
variation of secondary voltage with taps on the second¬ 
ary of a special type of transformer. The electric 
heat treatment of steel is certain to become common 
practice even at a higher cost because of the ease of 
control and uniformity of the results obtained. Single¬ 
phase furnaces of 900 kw. power input have been in¬ 
stalled alone or with two or three connected in balance 
on a three-phase circuit and operated successfully. A 
further advance is the adaptation of this type of elec¬ 
tric furnace to the soaking pit for large steel ingots 
and billet reheating furnaces. 

Another type of electric heat-treating furnace was 
developed during the war, in which the heating unit 
consists of a nickel: chromium alloy ribbon mounted on 
a cast-iron supporting plate and insulated therefrom 
by suitable refractory material. The furnaces are of 
the cylindrical, vertical type and take three-phase 440- 
volt current. Units of 400-kw. capacity have been built. 
The current is automatically thrown off and on as the 


temperature rises above or falls below the desired 
point. These furnaces were designed for the heat treat¬ 
ing of gun barrels, but can readily be adapted for the in¬ 
dustrial uses of the future. 

Ferro-Alloys 

'Phe war demand brought the electric-furnace ferro¬ 
alloy capacity to a point which, with the arrival of a 
more normal peace demand for ferro-alloys, puts the 
industry in mucl^ the same condition as existed in the 
European calcium carbide industry in 1899, when over¬ 
production and patent litigation compelled most plants 
to look for new products, which strangely proved to be 
ferro-alloys. The increase of installed furnace trans¬ 
former capacity for ferro-alloy production was enor¬ 
mous from 1915 to 1918. In 1910 there were only 
two plants in the United States which produced ferro¬ 
alloys in the electric furnace. They had a total trans¬ 
former capacity of possibly 20,000 kva. On Jan. 1, 1920, 
there were forty plants with a combined transformer 
capacity of 200,000 kva. At the date of discu.ssion, 
probably 75 per cent of these plants are not operating. 

With the enormous increase in plant capacity the 
United States easily led the world in production of 
ferro-alloys when the armistice was signed. The plant 
capacity of ferrosilicon has increased from 10,000 or 
15,000 tons per year to 100,000 tons per year. Instead 
«>f importing ferrotungsten and ferrochrome, large 
quantities were exported. Ferrovanadium, which had 
always been exported, was shipped abroad in larger 
(quantities than ever. But the two most important de¬ 
velopments have been the electric smelting of mangan¬ 
ese ores and the increased use of molybdenum in steel. 

In 1914 there were no electric smelting plants built 
for production of ferromanganese. On Armistice Day 
there were ten plants of total transformer capacity 
of 55,000 kva. and production capacity of about 80,000 
tons per year. At the close of 1918 about 15 per 
cent of the ferromanganese production of the United 
States was being made in electric furnaces. With two 
exceptions these plants are now out of operation, the two 
largest having resumed work when the price of ferro¬ 
manganese advanced several months ago. 

Through the interest of one of the largest .smelting 
companies in the world in a Colorado molybdenite de¬ 
posit, which is probably the most extensive known 
deposit of molybdenite, containing at least 100,000,000 
tons of 1 per cent ore, large-scale investigation of the 
use of molybdenum, in steel has resulted. This work 
shows that the addition of small quantities of molybde¬ 
num to chrome, nickel, chrome: nickel or chrome: 
vanadium .steel results in a steel of greater strength 
and toughness, which is easily forged, easily heat 
treated and easily machined. Probably 300 tons of 
ferromolybdenum wore produced in 1918 as compared 
with less than twenty-five tons in previous years. There 
was a very small production in 1919. 

Practically all ferrosilicon furnaces are now installed 
in three phase units. If it is desirable to iii.stall units 
of less than 1,500 kva. capacity, a single-pha.se furnace 
with two vertical electrodes in series is u.sually built. 
There is at least one plant in this country equipped 
with single-phase furnaces of this type. All of the large 
ferromanganese furnaces erected in this country are 
of the three-phase type. The ferromanganese furnace 
gives about the smoothest and moat easily controlled 
load of any of the ferro-alloy furnaces. 

Ferrochrome is made in both single-phase furnaces 
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and three-phase furnaces. Before the war an engineer 
from the largest point of ferro-alloy production, Niagara 
Falls, claimed that ferrochrome could not be made in a 
furnace of over 1,000-kw. capacity. This was proved to 
be a fallacy by the recent installation of a 1,600-kw. 
furnace in Denver which operates more satisfactorily 
than a smaller furnace at the same plant. 

Ferrotungsten is almost universally made in the 
single-phase furnace of the Siemens type with the bot¬ 
tom forming one electrode. The metal is allowed to build 
up in the furnace and the furnace torn down to remove 
it. This results in considerably more irregular load 
curve than with the larger tapping furnaces. One plant, 
now dismantled, successfully made ferrotungsten in 
a three-phase furnace. 

The characteristics of ferromolybdenum operation are 
much the same as for ferrotungsten, except that when 
the 66 per cent molybdenum alloy is being made, it can 
be produced in a tapping furnace instead of a knock¬ 
down furnace. 

Electric furnace ferrovanadium is usually produced 
in a single-phase furnace, either of the Siemens type 
or aeries type. 

Ferro-uranium is made in small furnaces of the Sie¬ 
mens type. Due to absence of slag in the operation, the 
load is very irregular, and considerable reactance is 
usually used in the circuit, especially if automatic 
regulators are not used. The load characteristics of a 
ferrotitanium furnace are somewhat similar to those 
of ferro-uranium. 

In commercial production of these ferro-alloys, ferro- 
silicon, ferromanganese and ferrochromium can be made 
in three-phase furnaces as readily as in single-pha.se 
furnaces, and there i.s no reason for permitting instal¬ 
lation of single-phase furnaces for their production. 
Ferrotungsten, ferromolybdenum, ferrovanadium, ferro- 
uranium and ferrotitanium must be made in single- 
phase furnaces. At least the operation is much more 
apt to succeed in a business way. It may be noted that 
the line of division in these alloys is betw'een metals 
of a low melting point and metals of a high melting 
point. Silicon, manganese and chromium have compara¬ 
tively low melting points when electric-furnace temper¬ 
atures are considered, while the melting point of tung¬ 
sten, molybdenum, vanadium, uranium and titanium is 
high. 

Some power companies .seem to have an idea that 
electric ferro-alloy furnaces can run on any old voltage. 
If possible an endeavor should be made to deliver power 
at a constant voltage throughout the twenty-four hours 
of a day. Recently 1 put in operation a ferro-alloy plant 
with the understanding that the primary circuit was 
4,500 volts. Furnace transformers were installed with 
a ratio of 4,600/75. During the twenty-four hours the 
secondary furnace voltage varied from 72 to 85 volts, 
depending on whether the industrial load of the town 
was on or off. This results in two things—it ran up 
the demand charge, because the furnace would run at 
the .same amperage with higher voltage unless watched 
continuously, and means the production of a poorer 
grade of metal when running a knockdown furnace, as 
the button will not be so compact with high voltage. 
The difficulty was not caused by anything in the furnace 
transformer, which had a reactance of 7 per cent, as 
the same ratio of variation was shown on the 110-volt 
lighting circuit. In another case a large furnace was 
installed on a power line which the power company 


claimed was more than hdavy enough. It resulted in 
a line drop of 26 per cent, which made the furnace 
voltage so low that enough power could not be got 
into the furnace to keep it hot. Ferro-alloy furnaces 
are run on certain voltages because practice has proved 
these voltages to be the best. Of course, "in 3,000 to 
4,000-kw. furnaces it is necessary sometimes to raise 
the voltage above the desired limit for good metallurgi¬ 
cal practice in order to get power into the furnace. 

The electric-smelting load, at the present time ex¬ 
emplified by ferro-alloy furnaces, is probably one of 
the best loads a power company can get, and in the 
future may prove a much larger load with application 
of electricity to smelting of non-ferrous ores, which 
is not such a dream as it may seem at present. 

Brass 

There has been a remarkable growth of the use of 
the electric furnace for melting brass and non-ferrous 
metals. From one silver-melting furnace of the carbon 
resistor type in 1914 the number has grown to 261 on 
March 1, 1920. Of these furnaces 61 are carbon resistor 
lurnaces, 118 arc induction furnaces and 82 are arc fur- 
nace.s of various types. Furnaces are being used to melt 
brass ca.stings, wrought brass, bronze, copper and nickel. 
The total estimated installed transformer capacity is 
23,000 kva., of which one-third is on carbon resistor fur¬ 
naces, one-half on arc furnaces, and the remainder on 
induction furnaces. The carbon resistor furnaces operate 
at 98 per cent power factor, giving a very steady load. 
The most common size has 105 kva. transformer capacity. 
The induction furnaces are built in the smallest units 
of any of these furnaces, taking 30 to 60 kw. load with 
a power factor of 70 to 86 per cent. The indirect 
rotating arc furnace operates at 80 to 90 per cent power 
factor, and is built in sizes up to 300 kva. Depending 
on the kind of brass being melted, the power consump¬ 
tion varies from 250 to 400 kw.-hr. per ton. All of 
the brass furnaces are single phase except one type 
of three-phase furnace which has not been widely in¬ 
stalled for this purpose. 

Zinc 

Although there has been considerable experimenting 
ill the United States and Canada during the past ten 
years on electric smelting of zinc ores, nothing has 
been done in commercial production. Electric smelting 
of zinc ore and dross has been practiced commercially 
in Sweden since 1901. Two plants are in operation in 
that country, with a total transformer capacity of 
15,000 kva. A large part of this capacity has been used 
for smelting dros.s. When smelting ore the main diffi¬ 
culty has been in production of blue powder instead 
of zinc. Single-phase furnaces of 360 to 750 kva. size 
arc used. Although the blue powder difficulty appciared 
practically solved by experimenters in the United States 
.several years ago, nothing commercial has resulted. 
Electric smelting of zinc ore in the United States will 
possibly at some time be accomplished in a commercial 
plant. It is much better adapted to operation in small 
units for isolated mines than the electrolytic proces.'^. 

A large 1,000-kw. melting furnace of the carbon re¬ 
sistor type was put in operation in 1919 for melting 
the zinc cathode in an electrolytic zinc plant. In the 
first \reeks of operation it is reported that the furnace 
melted zinc with a power consumption of 70 to 80 kw.-hr. 
per ton of metal, and a metal loss in dro.ss of 0.024 
per cent. 
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In addition to the chcapnetw of the power, the char¬ 
acter of the power contact negotiated and the basis 
of figuring rates will have some effect on the efficiency 
of operation of the electric furnace. I believe that 
electric furnaces, particularly smelting furnaces, are 
operated at “their highest efficiency under contracts 
which provide for a flat charge per kilowatt-month, based 
on the maximum demand, rather than a charge which in¬ 
cludes a maximum demand charge and a kw.-hr. charge. 
Under such a contract the furnace operator is com¬ 
pelled to install small units for a continuous operation 
of twenty-four hours per day rather than a large unit 
to be operated only ten hours per day. In the end 
it means a better load for the power company, and will 
probably mean money saved for th'e furnace plant. Un¬ 
der such a contract the power company is protected 
to the extent of its overhead charges by the minimum 
guarantee payments if the plant should not be operated 
continuous^’. Under such a contract I have operated 
plants in which the process was intermittent at a load 
factor of 70 per cent, and in plants where a continuous 
process was being used have run at an average load 
factor of 85 jxir cent. 

In the contract under which I have operated, the 
[M)wer factor must be over 75 per cent, and the maximum 
instantaneous demand cannot excee<l 300 per cent of the 
normal rate. The power company also rcciuircs that the 
load on any one phase shall not exceed the load upon any 
other phase by more than 15 per cent. 'Fhere has been 
no difficulty in meeting those re(|uirements. 

Future Development 

In melting steel and non-ferrous metals and electro¬ 
lytic refining of metals a power cost of Ic. per kw.-hr. 
is reasonable, but a smelting process or electrolytic 
reduction process, except when producing the high 
priced ferro-alloys, such as ferrovanadium, cannot 
stand this price. The smelting-furnace operator does 
not expect the two-mill power of Sweden, but in most 
cases he must have five-mill power. The present cost 
of power limits the following electrometallurgical proc- 
e.sses to hydro-electric power: the smelting of iron 
ore, ferro-alloy production, aluminum, electrolytic zinc 
precipitation and the electric smelting of non-ferrous 
ores. 

The price of coal and oil has reached such a point 
in many Western smelting centers, where hydro-electric 
power is available, that if electric furnaces were devel¬ 
oped to a point where they could be substituted for com¬ 
bustion furnaces, substitution of electric furnaces would 
undoubtedly result. This development is certain to come 
before many years if fuel prices remain high, particu¬ 
larly oil. 

Modern industry demands high-gra<le products. Even 
if etectric-furnace steel costs slightly more than open- 
hearth steel, the requirement of the best steel possible 
for present-day industrial purposes is certain to result 
in a large incre.Tse of the production of electric-furnace 
steels and non-ferrous alloys. This will eventually in¬ 
crease the consumption of electrically produced ferro¬ 
alloys. 

In summary, a considerable increase of the uses of 
electricity is to be eventually expected in the following 
processes: (1) iron castings from scrap or a duplex 
rirocess of cupola melting with electric-furnace refining; 
(2) steel castings and alloy steels; (3) ferro-alloys; 

( D aluminum; (5) brass melting; (6) elcctrol 3 rtic zinc; 
and (7) electric smelting of non-ferrous ores. 


The National Bureau of Standards 

T he National Bureau of Standards was created on 
March 3, 1901, by an act of Congress. It is charged 
with the development, construction, custody and main¬ 
tenance of reference and working standards and their 
intercomparison, improvement and application in 
science, engineering, industry and commerce. Besides 
the standards of mea.surement, such as standards of 
length, volume, heat, light, electricity, etc., there are 
standard constant, an example of which is the mechani¬ 
cal equivalent of heat; the standards of quality, as ex- 
emplihod by specifications; standards of performance. 
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such as the ratings of engines, boilers, dynamos and 
other machines, and standards of practice, which include 
the various building and safety codes, etc. 

Divisions of the Bureau 

For purposes of organization, the bureau is divided 
into nine scientific divisions, as follows: Division of 
Weights and Measures; Electrical Division; Division of 
Heat and Thermometry; Optical Division; Chemistry 
Division.; Division of Engineering Physics; Division of 
Structural, Engineering and Miscellaneous Materials; 
Division of Metallurgy, and the Ceramics Division. 

Its War-Time Activities 

While the application of science to the industries was 
recognized by a few of the more advanced manufactur¬ 
ers in this country, its importance to our national life 
w’as not generally realized until the war had been in 
progress for some time. It was then found that science 
was a very practical proposition without which it was 
impossible to make any headway. The detection of air¬ 
ships and submarines, the location of hidden guns, the 
manufacture of substances the supply of which was cut 
off, w’ere a few of the problems put up to the scientist 
by the military departments. The Bureau of Standards 
suddenly found itself the center of a vast number of 
activities which required a great increase in its person¬ 
nel and equipment. 

Supremacy in peace is no less dependent upon science 
and standardization, and this should not be lost sight of 
at this time when the tendency to revert to old times is 
so great—what we have gained we should hold. 
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Legal Notes 


• By Wellington Gustin 

Seller Must Prove Product Possessed Quality 
Desired Where Such Is Known to Him 

In the case of the James K. Thompson (''o. against 
I he International Compositions Co. judgment for the 
former was reversed and new trial granted by the New 
York Supreme Court, Appellate Division. 

The plaintiff Thompson company sued on contract 
for the price of a quantity of copper oxide. The oxide 
was sold for the spcciHc purpose of making a high- 
grade anti-fouling marine paint. The seller knew that 
there was required for the work a very fine grade of 
copper oxide, and the first two deliveries were fully 
up to the standard required by the buyer. However, 
the third delivery was claimed to have been much 
coarser. There were foreign substances in it and it 
would not pass through the fine sieve that the other 
oxide delivered would pass through. The buyer claimed 
this violated the requirements of the contract of sale. 
But before discovering the defect in this article it had 
used about one-third of this defective third .shipment, 
and in making paints therefrom it made paint utterly 
useless and which was returned by its patrons, and 
The buyer claimed damages by reason of the loss of 
other materials that it put into the paints which were 
thus rendered unsalable by reason of the defective cop¬ 
per oxide, such damages amounting to double the sel¬ 
ler's claim. 

The rule of law is laid down that the seller, having 
knowledge of the fine quality of oxide required by the 
buyer for the making of marine paint, has the burden 
of showing that he furnished the required quality. And 
the defendant, urging a counterclaim, has the burden of 
proving same. 

Indorsement on Check Insufficient to Discharge 
Whole Claim in Dispute 

The Supreme Court of Errors of Connecticut has 
reversed the judgment obtained by the defendant 
Premier Manufacturing Co. in the suit brought against 
it by the Crucible Steel Co. of America, and ordered 
judgment for the latter. 

Crucible Steel brought its action to recover for goods 
sold and delivered under five separate invoices. Then? 
was no dispute concerning the first three. The two 
others were in dispute because it was claimed the prod¬ 
ucts had been shipped from Pittsburgh instead of New 
Haven, Conn., as ordered, and that the goods were not 
received. Defendant sent its check for the undisputed 
items. Subsequently' this action was brought to recover 
for the two items remaining unpaid together with some 
incidental charges. The Premier company defended on 
grounds .of aec<M and satisfaction and that it had never 
received the ^merchandise. iThe triid court found tlie 
Premier company had received the merchandise, that it 
had paid for the incidental and other charges against 
it, but gave it judgment on the issue of accord and 
satisfaction, as shown by payment of its check. On 
back of the check were the words **ln full settlement of 
invoices to date,” etc. 

In tendering the check the Premier company intended 


to pay its entire indebtedness to the Crucible company 
according to the former’.s understanding of it, and to 
settle thereby all matters in dispute with the Crucible 
company up to the date of I ho chock. Tho latter 
accepted the check, gave credit on its books for the 
invoices listed on the back of the check, and continued 
to bill the Premier company for the other invoices and 
items charged against it. 

(k)mmenting on the defense that acceptance of the 
check was an accord and satisfaction of the disputed 
account, the Supreme Court said the defense of accord 
and satisfaction requires the defendant to allege and 
prove a new contract based upon a new consideration, 
and Ihere must be a nibeliiig of the minds of the parties, 
and the new consideration must be olfcred by the <lebtor 
and accepted by the creditor with intent to satisfy the 
whole claim, and the fact that such sum is offered in 
discharge of lh(! whole claim must be made Miown to 
the creditor in some unmistakable manner. 

Further, the court held that the memorandum on the 
hack of the chock was insufUcicnl to express clearly the 
condition that, if accepted, it must be accepted in .satis¬ 
faction of the enlire amount claimeil by the creditor on 
five separate invoices, thereby precluding tho Crucible 
company from suing for the balance. 

Fraudulent Representations Do Not Make Fertilizer 
Fraudulent Under Statute 

The Supreme Court of Louisiana has reversed the 
judgment of the lower court in the action by the 
Planters* Fertilizer & Chemical Co. against Barton & 
Barton, ordering judgment be entered in favor of the 
chemical company for $5,719.15 with 6 per cent per 
annum from June 22, 1913, and that coat.s of the suit 
aLsn he paid by Barton & Barton. 

The company sued for the price of fertilizer sold 
Barton & Barton as per contract. The defense was that 
the agent who negotiated the sale for the chemical 
company represented that the fertilizer would contain 
8 per cent ammonia in the form of either cottonseed 
meal or tankage, whereas it contained ammonia in 
neither of lhe.se forms, and proved to be valueless for 
the purposes sold, and that it was fraudulent within 
the statute. 

Now, this Act 12G absolves the purcha.ser of fraud¬ 
ulent fertilizer from having to pay for same; but the 
fertilizer was not in itself fraudulent, said the court, 
being an honest article of commerce and duly inspected 
by the official fertilizer inspector and found to con¬ 
form to all the reciuirements of law. It did not accord 
with the representations which defendant said the sales 
agent made, but which thcTagent denied having made; 
but this did not render it fraudulent. The represen^- 
tions, if made, might have been fraudulent, without the 
fertilizer itself being so, said the court. 

The contract called for “planters* cane fertilizer No. 
8, 8 per cent ammonia,” with nothing said as to the 
kind of ammonia. Moreover, it contained the clauses 
that the fertilizer “is purchased without any guaranty 
from the chemical company or its agents as to results 
from its use,” and that “no agreement not expressed 
in this contract shall be binding” upon the company. 

The company showed that “planters’ cane fertilizer 
No. 8, 8 per cent ammonia** was manufactured accord¬ 
ing to advertised formula, was on the market as such, 
and that the article sold to Barton & Barton conformed 
to the formula. 
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Distribution of Phosphorus Between Ac, and Ac,.— 
J. H. Whiteley, of Stockton, Gnj?land, read a very inter¬ 
esting and important paper upon this subject before 
the British Iron and Steel Institute May 6, 1920. Kx< 
perimenting on steels listed in Table I, he found that 
after normalizing any of these at 1,300 deg. C. a uniform 
di.stribution of all elements whiclh arc affected by the 
copper reagent was had. If, now, one of these nor¬ 
malized samples, such as K, be heated for one hour at 
810 deg. C. and then (luenched, it w’ould appear as Fig. 1 
after etching with picric acid. The striated areas 
evidently represent the patches of martensite, and the 
light areas represent the patches of ferrite existing in 
equilibrium with austenite at 810 deg. C., which is 
within the transformation range for that steel. Ktching 
with a copp)er reagent merely accentuates the contrast 
between light and darker areas. 

The author recommends that a polished specimen, 
etched with picric acid, be repeatedly dipped in a reagent 
(containing 0.04 g. of copper oxide di.s.solved in 6.0 c.c. 
of strong nitric acid and made up to 200 c.c. with methy¬ 
lated spirit) until a bluish coating 
appears. Then remove the copper 
by rubbing the surface lightly 
with the linger under running 
water and rcisdish the surface on 
a w'et cloth free of polishing 
p«»vv(ler.s. Repeated etchings bring 
out veiy delicate contrasts. Sharp 
contrasts can also easily be had 
by following one such etching with 
the usutil Stead's reagent. 

If Fig. 1 be heated in rarno at 
680 deg. (’. for fifteen minutes, 
and latched with the copper re¬ 
agent noted above, the structure 
shown in Fig. 2 is revealed at the 
same sixjt. Kvidontly, light areas 
represent location of alpha iron 
existing at 810 deg. C. poor in 
carbon and rich in some other ele¬ 
ment “X." If only carbon w^ere 
re.sporisible the dark areas in Fig. 

2 would lie smaller than in Fig. I, 
rather than larger. 

Similarly, quenching from vari¬ 
ous temperatures between Ac, and 
Ac, showed that a redistribution 
of “X” and carbon occurs at any 
temperature within the transfor¬ 
mation range. The white areas 
naturally diminish relatively as the 
temperature rises, since the vol¬ 
ume of austenite holding carbon 
in solution increases in volume 
with increasing temperature. 

Figs. 3, 4 and 6 show the 
appearance of sample G, after va¬ 
rious temperings at 740 deg. C. 

Since carl^n has been shown to 


diffuse very rapidly, “X” appears to require four hours 
to reach equilibrium at 740 deg. C. The same effect 
occurs quicker at higher temperatures, but in this case 
the white areas are smaller, due to a larger relative 
volume of austenite. Diffusion below Ac, is very slow, 
since twenty hours at 660 deg. C. is required to give 
fuzzy edges on the white spots of Fig. 6. 

By etching carefully to bring out relief in the dark 
areas, such as in Fig. 4, it was found that the diffusion of 
is quite rapid in gamma iron. Uniform distribution 
of **X" in gamma iron requires only fifteen minutes at 
840 deg. C., but even so is not as rapid in diffusion a.s 
carbon (Fig. 5). 

When annealing above Ac,, “X” diffuses very much 
slower, requiring 1,000 deg. C. before it reaches the rate 
attained at 860 deg. C. The author cites this as evi¬ 
dence that the martensites produced by quenching from 
temperatures a little below and a little above Ac, are 
not phy.sically identical. 

Kvidence that the white spots in Fig. 6 are really 
due to phosphoru.s was had by studying compositions of 
various steels. For instance, in sample A, after having 
been heated several hours at 820 deg. C. and etched, only 
the pearlitic areas and grain boundaries could be seen. 
Samples B and (), after one hour at 820 deg. C., gave 
the same appearances as steels D and K, but less pro¬ 
nounced, the gamma iron areas being etched less deeply. 

If the white spots represent high P concentration in 



Flf?. 1. Siiiuplr hi. 1 ht*. 
at 810 di*K. C. Htul quonclicd. 
X 420. 

FIk. 4. Siiinpli* a, ufttM* 
1 hr. at 740 F. X 400. 

Flu. 7. Sample G, after 1 
hr. at 810 deu. C\ and I.'* min. 
at 740 d#u. r. X 440. 


Flu. 2. Same aa Flu. !• 
tempered at 680 dou. C. for 
15 tnln. X 420. 

Flu. !». Sample G, after 1 
hr. at 760 deu. C. and 5 min. 
at 830 deu. C. X 440. 

Flu. 8. Sample G, alojRrly 
heated to 830 deu. O. and held 
there 1 hr. X 400. 


Flu. 3. Sample G, after 15 
min. at 740 deu. X 400. 

Flu. 6. Sample G. after 4 
hr. at 740 deu. C. X 400. 

Flu. 9. Sample O, as rolM 
and 21 hr. at 85!» deu. C. 
X 135. 
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TABLE 1. 

ANALYSES OK SAMPI.ES USED IN THE EXPEKIMENTS 


Tempera¬ 
ture nf 
'Iteversiil, 
I3«'g. U. 

(^arhon ('nntoiit 
nf eSamran 
Iron at This 
Trtn|)oratiiie 

No. 

A 

DcMTiption 

Basic open-heurth steel plate... 

C' 

Per Ceiii 
.. 0 II 

.Si 

Per (’ent 

0 04 

P 

Per Uent 
0.006 

S 

Per Cent 

0 023 

Mn 

Per Tent 

0 29 

t'li 

Per Cent 

0 012 

A 

P«T (’rut 
0 004 

' Per Cent 

n 

nasic opoa-hcarth steel plate. 

.. 0 155 

0.025 

0 01 

0.027 

0 48 

0.083 

0 10 

810 

0 35 

c 

Basic opoa-lioarih steel plate. 

.. 0 16 

0 03 

0 014 

0 038 

0 57 

0 06 

0 044 

810 

0 55 

1) 

Basic open-lirarth steel plate. 

0.18 

0 04 

0 027 

0 039 

0.45 

0 054 

0 ObS 

780 

0 45 

!•: 

K 

And open-hearth steel plate .. 0 185 

Basic biwscnirr steel billet, 2-iii. Hfiuare see- 

0 015 

0 061 

0 075 

0 52 

0 086 

0 054 

770 

0 50 


tion. 

.. 0 06 

.. 0.18 

!r. 

0 104 

0 112 

0 56 

0 026 

0 072 



c; 

Basic opon-hearth steel plate*. 

0.04 

0 12 

0 055 

0 51 

0.067 

0 026 

740 

6.75 

11 

I 

Caao-hardened elettirolytic iron . 

Steel.. . 

.. 0.20 


0 002 

0 Ob 

none 

1r. 






alpha iron, then the percentage of phosphorus must be 
higher in low-carbon steel to show the same etching 
differences because they could contain a larger volume 
of ferrite—a consideration checked by experiment. 
Time, temperature and concentration affect the size and 
appearance of the white areas exactly as they should if 
they were due to some diffusable substance contained 
therein. 

Analyses given in Table I make it clear that whereas 
the contrasts developed by the copper reagent vary di¬ 
rectly with the phosphorus contents, none of the other 
elements show parallel differences. For instance, silicon 
is very low in all samples. Copper in samples B and (J 
is about the same, yet there is a marked difference in 
etching effects. Manganese was ab.sent in sample H and 
was present in quite considerable amount in sample A, 
yet the action of the cupric reagent is very similar. 
Samples B and C are about equal in manganese, yel 
the reagent brings out extreme differences. Chopper in 
B is seven times as much as in A, yet the cupric reagent 
acts about the same in these cases. B, again, is higher 
than sample (i in copper, whereas the latter shows pro¬ 
nounced contrasts under the reagent. As for arsenic, ti 
contains one-quarter as much as B and A contains one- 
twenty-fifth as much as H, proportions which may not 
be harmonized with the experirmnits. 

Tt is possible that “X** is some element not usually 
analyzed for. Mr. Whitdey notes that a i-g. piece of (1 
w'as heated four hours at 1.000 deg. in dry hydrogen, 
cooled in the furnace, then heated one hour at 840 deg. C. 
in dry hydrogen, a procedure thought to remove oxygen 
effectively, yet the resulting structure after etching was 
entirely similar to Fig. 0. 

If samples are quenched after a long time near Ac., 
ferrite is likely to etch more quickly than the martensite, 
since the latter contains such high carbon that its solu¬ 
tion pressure is leas than the low-phosphorus ferrite. If 
this same sample is air-cooled, etching reverses, since 
then there is no cementite in solution. There is a tem¬ 
perature where the etching figures reverse, as tabulaterl 
under “Temperature of Reversal.” This is evidently 
the temperature where the solution pressure of alpha 
iron containing P equals that of austenitic material. 
Phosphorus has been previously equalized by high-tem¬ 
perature normalizing; therefore it would require a dif¬ 
fusion and divorce of carbon and phosphorus to reverse 
these etching figures, since martensite otherwise would 
always etch leas than iron containing no carbon in solid 
solution. 

Fig. 7 shows small white spots locating high-phos- 
phorus areas at 840 deg. C and white markings out¬ 
lining the volume of ferrite existing at 740 deg. C. 
Phosphorus appearing in the lower temperature ferrite 
is coming from the surrounding black portion—that is, 
from gamma iron—more rapidly than from the en¬ 


closed white portion. Fhosphoru.s, as well as carbon, 
is more soluble in gamma iron at higher temperatures, 
but the solubility of phosphorus is less if the austenite 
is saturated with carbon at the high temperatures. 
Therefore phosphorus is not completely in.sol ible in 
gamma iron. 

In all the experiments, small samples were heated 
very rapidly, recpiiring only two or three minutes. 
When heating at 4 deg. per min. above 700 deg (\, 
followed by air cooling, all the structures developed were 
the same up to 815 deg. Fig. 8 shows the cellular 
structure developed by alow heating and soaking at 
temperatures higher than 815 deg. C., then quenching 
or air-cooling. Time required to develop this structure 
varies inver.»^ely as the temperature above 820 deg. (\ 
If the phosphorus has not previously been entirely 
etiuali/.ed, cellular structure is found after a rapid 
heating. Soaking at high temperature and slow heating 
seems to be es.sential for cellular structure in previously 
normalized samples. Phosphorus is responsible for this 
phenomenon, because it could not be developed in .sample 
A and increased in contrast and ea.se in formation as 
phos]»horus increase<l. The temperature required to 
form the structure increases with the amount of carbon 
in thi? steel, consequently it can 1k» developed only in 
steels (»f very low carbon contents. Much fiiilhe^* work 
is recpiired l)en)re these and other points in conni'ction 
with the subject can be elucidated. 

Micro-ghostli lies shown in rolled plate by copper rea¬ 
gents have ordinarily bt'en ascribed to phosphorus, 'fhat 
they remain after he;it In^atment has been explained by 
the slow diffusion of phosphorus, but it has herein been 
.shown that phosphorus migrates rapidly^ within the 
transformation range. Samples A to F in their rolleii 
condition were heated for two and one-half hours at 
temperatures slightly below Ac, which would certainly 
have equalized pho.sphorus in the gamma iron. Kig. D 
shows sample (1 after such heat treatment; ghost lines 
are still pre.sent. If rolled plate is heated .slowly to 900 
deg. (\, a cellular .structure* is developed, but the cells 
are ranged parallel to th(» direction of rolling. It yi 
therefore evident that the micro-ghostlines are not en¬ 
tirely due to the heterogeneous di.strihution of phos- 
phoru.s. To account for these ghostlines it seems neces¬ 
sary to infer the pre.sence of some other substance which 
diffu.ses with extreme .slowness at temperatures below 
960 deg. C., but with greater rapidity at 1,000 deg. (’. 

Reconstruction Status of the French Industries.— 
The official report of the French Industrial Reconstruc¬ 
tion Bureau states that the activities in the devastated 
area are progressing quite satisfactorily. This, of all the 
plants in operation in 1914, employing 729,185 workmen, 
about 77 per cent were already in working condition 
July 1, 1920, employing 307,185 workmen. (La Tech¬ 
nique Moderne, September, 1920.) 
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<Viiiipifti* .'-pi fitli of :iiiv I iiiti-il Stat«'s pati-nt mny be 

«Wil:iiDr. ti* lln- <'oiiiiiiLsMiniii r of l*atrfitM, 
W a*^ liiimtoii. 1'. <’ 


Production of ('hlorides of Zinc From Zinc Ores.— 
A method of prepariiiK zinc rhloride and the double 
chlorides of /iiu* with the altiali metals from zinc sul- 
])hate is described by F. K. (^\MKKON, J. A. ClJLLKN and 
U. W. IlYDK. The object of the invention is to obtain 
this salt by a simple and economical process from zinc 
ores. Zinc sulphate is prepared by roastinjr oxide ores 
of zinc with sulphuric acid and subsequently leachinj? 
the i)roduct. The resulting solution is treated for the 
removal of impurities. Sodium chloride is added in 
excess and the solution is evaporated to a density of 
about 55 dejr. Tie. Upon cofdiuK the concentrated solu¬ 
tion sodium sulphate will crystallize out and can be 
separated from the mother liquid. The solution is con¬ 
centrated to a density of about 60 dejf. Ho. and upon 
cooliiiK a double salt of the com|X)sition ZnCl.,.2NaC1.3II,0 
will separate as pure crystals. In case insutricient 
sodium chloride was added the salt ZnCl,.NaC1.3II.O 
will separate upon cooling. If to the double salt a solu¬ 
tion contain!ri^r ^10 per cent or more hydrochloric acid be 
added and the mixture be agitated, sodium chloride will 
separate. The filtrate can be freed from hydrochloric 
acid by heatinK and upon evaporation pure zinc chloride 
can be obtained. (1,352,31)9; assigned to the American 
Smeltinj? & Refining Co.; Sept. 7, 1920.) 

Aluminum Casting Alloy. — Theron 1). Stay, of 
Cleveland, Ohio, has found that an aluminum alloy con- 
.taininj? 10 to 12 per cent copper and 0.1 per cent or 
less titanium is e.specially adapted for the production of 
castiiifTH Jn which the metal is irreKularly distributed as 
to bulk, but which must pos.sess Kood machining and 
bearing qualities. The process of making the alloy 
is divided into four stages: (1) The production of an 
alloy containing about 82 per cent copper, 12 per cent 
aluminum and 6 per cent titanium in an electric furnace, 
titanium oxide being reduced by an excess of aluminum; 

(2) the production of an alloy containing about 52.1 
per cent aluminum, 46.5 per cent copper and 1.4 per cent 
titanium by melting 100 parts of the alloy made as in (1) 
and 100 parts of copper in a graphite crucible and add¬ 
ing to the molten metal 50 parts of an aluminum alloy 
containing 3 per cent copper; (3) production of an alloy 

• containing equal parts of copper and aluminum in a 
crucible furnace, and (4) production of the desired alloy 
containing 88 to 90 per cent aluminum, 12 to 10 per cent 
copper and 0.1 per cent titanium or under, from pro¬ 
portional amounts of the alloys obtained in (2) and 

(3) , aluminum and scrap alloy, melted in a crucible. 
By producing the final alloy in this way only a rela¬ 
tively small amount of alloy has to be produced in an 
electric furnace at a high temperature and a minimum 
amount of metal has to be heated to the high tempera¬ 
ture necessary to melt copper. (1,852,322; assigned to 
the Aluminum Ca.stings Co.; Sept. 7, 1920.) 

Use of Sulphur Dioxide as a Reducing Agent in the 
Electrolysis of Copper Solutions.—^In the electrolysis 


of solutions obtained by leaching copper ores with sul 
phuric acid the current efficiency is decreased by the 
presence of ferric iron, ferrous iron being without 
appreciable effect, and the low current efficiency is one 
reason why hydromctallurgical processes are not exten¬ 
sively applied to copper ores. It is necessary, at plants 
in operation, to remove the copper from a portion of the 
solution by some other method than electrolysis, usually 
by precipitation on scrap iron, otherwise the accumu- 
lation of irqn salts through the cyclic use of solution 
would make continued operation impossible. The cop¬ 
per-free solution is discarded and the resulting waste of 
acid adds to the cost of production. WiLLTAM R. 
GreenAWALT, of Denver, Col., has designed an appara¬ 
tus whereby sulphur dioxide is used as a depolarizer and 
reducing agent for ferric salts in the electrolysis of 
irnpuro copper solutions containing iron. The applica¬ 
tion of sulF)hur dioxide to an electrolyte so that it will 
fmiction eflToctivcly in reducing ferric salts produced by 
electrolysis and act as a depolarizer presents some diffi¬ 
culties. These are slight solubility of sulphur dioxide 
in water or copper solutions, particularly in hot solu¬ 
tions; its reducing action in cold solutions is slow but is 
effective in hot solutions. The slight solubility renders 
the effect transient. In the apparatus designed by 
(rreenawalt a large volume of electrolyte contained in a 
closed tank is treated with sulphur dioxide by spraying 
the solution into sulphur dioxide gas by means of 
rapidly rotating disks, which also agitate the solution. 
A portion of the reduced solution is sprayed into a 
trough on the side of the closed tank from which it 
flows to the electrolytic cell. The rate of flow is such 
that the tailing solution from the cell contains less than 
0.25 per cent ferric iron. The concentration of sulphur 
dioxide gas in the closed tank is maintained by a pyrites, 
sulphide concentrate or other burner. The gas passes in 
series through several reducing tanks and finally to a 
scrubbing tower which is fed with fresh solution from 
the leaching tanks. The solution from the tower flows 
to the first reducing tank. In the arrangement de¬ 
scribed there are two electrolytic cells for each reducing 
tank, a portion of the oxidized solution from the first 
pair of electrolytic cells is bypassed to the second reduc¬ 
ing tank and so on. (1,353,995; Sept. 28, 1920.) 

Alloys.—The following special alloys are described 
by Foster Milliken of Lawrence, N. Y.: 

An alloy to resist high temperatures and the action 
of acids, alkalis and chemical mixtures at high tem¬ 
peratures : 


Per Cenl 

Copiifi' 50 to 60 

Nickel 28 to 36 

Zinc. 4 to 8 

Iron . 4 to 8 


An alloy designed for the manufacture of valves and 
fittings, particularly those used in handling gasoline and 
light petroleum distillates; 


Per Cent 

T.ead .10 to 14 

(’opper .56 to 65 

Nickel. 6 to 11 

Zinc.14 to 18 


Acid-resistant and high-temperature-resistant alloy: 


Iron . 

Chromliiin 
Copper ... 
Nickel ... 

MnniicuneHr 


Per Cent 
.16 to 20 
. 6 to 7 
.31 to 88 
.38 to 46 
. 1 to 8 


(1,354,988; 1,354,989 ; 1,364,990; assigned ta ;kbater 
Milliken, S. Fullerton Weaver and ^aipes M. Ri^pUer, 
as trustees; Oct. 6, 1920.) 
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British Pateats 

(^•niplete specifications of any British patent may be obtained 
X' remittlnc 26c. . to the Superintendent British Patent Offtco, 
-..iithampton Buildings, Chancery Lane, London, England. 

Preparation of Phthalic Anhydride. — Phthalic 
inhydride is prepared by passing naphthalene vapor 
.tiixed with oxygen-containing gas—e.g., air—over an 
ippropriate catalyst at a temperature below red heat, 
ay 380 to 400 deg. G.; suitable catalysts are vanadium 
11 * molybdenum oxides. The catalyst may be prepared, 
for example, by impregnating pumice with a colloidal 
solution of vanadic acid mixed with starch or fmely- 
rlivided blood charcoal, drying, and heating in air to 
burn off the carbonaceous matter; or by soaking pumice 
in gum solution, and then shaking it with ammonium 
vanadate; or powdered pumice is mixed with ammonium 
vanadate and suitably formed; or ammonium molybdate 
is precipitated on pumice by means of blood charcoal, 
and the charcoal then burnt off by heating in air. (Br. 
Pat. 145,071—1919. A. WoHL, Langfuhr, Danzig, Aug. 
18. 1920.) 

Hardening Metals.—The hardness and tenacity of 
metals, particularly aluminum and its alloys, and their 
ease of working with cutting tools are increased by 
heating for a considerable length of time to a tem¬ 
perature below the usual annealing temperature. An 
aluminum-zinc alloy with 15 per cent of zinc after be¬ 
ing cast or annealed at 530 to 550 deg. C. is kept at 
70 deg. C. for four or five days; an aluminum-copper 
alloy with 2 per cent of copper is kept at 160 deg. C. 
for ten days. Bronze with 6 per cent of tin is kept at 
500 deg. C. for five days, and bra.ss with 28 per cent 
of zinc is kept at 300 deg. for three days, or 210 deg. C. 
for ten days. Soft iron is kept at 300 deg. C. for fifty 
days. The heating may be interrupted during the proc¬ 
ess to enable the metal to be shaped, whereupon the 
heating is continued until the final hardness is attained. 
fBr. Pat. 145,129—1919. Soc. Anon, des Usines 
Giuijni, Basel, Switzerland, Aug. 25, 1920.) 

Printing Fabrics and Yams.—Discharge effects are 
obtained by first mordanting cotton fabrics or yarns 
with tannate of aluminum, iron or chromium, then 
printing on a thickened solution of caustic alkali, to 
which may be added vat or sulphur dyes and a reduc¬ 
ing agent, or an alkaline mordant such as sodium alumi- 
nate or an alkaline lead solution, or both, then aging 
or steaming, washing or otherwise preparing for dye¬ 
ing, and finally dyeing with colors appropriate to the 
mordants used. The initial mordanting may be effected 
by first applying aluminum, iron or chromium mordant.s 
and then dyeing, padding or printing with tannin, or 
vice versa, or the metal salt and tannin may be applied 
simultaneously. Other colors—e.g., aniline black, vat 
or sulphur dyes—or diazo compounds (on fabric pre¬ 
pared with p-naphthol), or other discharges may be 
applied at the same time. Glucose, glycerine or tannin 
may be added to the alkaline discharge.s. According to 
examples—fabric is chrome-mordanted, tanned, printed 
with the alkaline discharge, aged, washed and dyed; 
fabric is padded with a solution of tannin and potassium 
chlorate, padded with iron acetate, printed with the 
alkaline discharge, aged, washed and dyed; fabric is 
printed with a mixture containing iron acetate, tannin, 
acetic acid, hydrosulphite N F cone, and starch-dragon 
thickening, aged, washed and soaped, printed with the 
alkaline discharge, aged, washed and dyed; fabric is 
padded with a solution of tannin and potassium chlorate. 


printed with ii'un acetate and uluminum acetate simul¬ 
taneously, aged, washed and soaped, printed with the 
alkaline discharge, aged, washed and dyed. (Br. Pat. 
145,240—1919. Calico Printers’ Association, Man¬ 
chester; W. Rouse, Renfrew and G. Nei^on, Hyde, 
Cheshire, Aug. 26, 1920.) 

Scouring Wool.—^Raw wool, woollen yarns and cloth, 
and mixed goods are scoured, etc., by treatment with 
the alkaline salts of acids of the type of lysalbinic and 
protalbinic acid, to which cleaning material such as 
ammonia salts, .sodium carbonate, pota.ssiiim carbonate 
and soap may be added. The wool, etc., may be scoured 
at a temperature of 70 deg. C. The first-menti(».ied 
alkaline salts are prepared by heating albuminoid mat¬ 
ter in alkaline solution—for example by heating glue 
in a solution of caustic alkali to 80 or 85 deg. C. for 
from two to three hours—^neutralizing the solution with 
weak formic acid, and then concentrating the solution. 
Impurities may be removed by treating with dry cal¬ 
cium or magnesium hydroxide, or both, filtering, and 
then adding sodium carbonate. (Br. Pat. 145,448— 

1919. C. Benners, Grunau, near Berlin. Aug. 25, 

1920. ) 

Sulphuretted Dyes.—Sulphuretted dyes are obtained 
by healing with sulphurizing agents mixtures of 
aminoazo. diaminoazo. nitroaminoazo, niirooxyazo, or 
aminooxyazo compounds with (^alkylated diamines of 
the benzene or naphthalene series, for example m- or 
p-toluylenediaminc or xylyleiiediamine, or N-aryl- 
(lerivatives of such diamines, for example iiaphthyl-m- 
toluylencdiamine, or the corresponding nitroamines. 
According to examples products are obtained by heat¬ 
ing with sulphur mixtures of m-toluylencdiamine with 
aminoazobenzone, benzene-azo-3 - naphthlyamine, ben- 
zerie-fizo-a-naphthylamine, p-nitrobenzene-azo -» - naph- 
thylamine, or p-nitrobenzene-azo-Ji-naphlhylamine, and 
a mixture of 4-<x-naphthylamino-2-aminotoluene with 
bcnzenc-azo-x-uaphthylamine. The products are solu¬ 
bilized by treatment with sodium sulphide and dye.cot- 
ton olive, reddish-brown, brown, yellow-olive, yellowish- 
brown, and brown to black brown shades. Products are 
al.so specified from mixtures of m-toluylenediamine with 
p - nitrobenzene - azo - m - toluylenediamine (brownish 
orange). benzene-azo - m - phcnylenediamine (black 
brown), p-nitrobenzciic-azo-cresol (crude cresol mix¬ 
ture), a bcnzene-azo-phenol, or a bcnzene-uzo-naphthol. 
(Br. Pat. 145,523—1920. Art. Ges. fOr Anilin Fabri- 
KATION, Treptow. Berlin, Sept. 1, 1920.) 

Cellulose Acetate. — Cellulose acetate soluble in 
acetone is dissolved in a fully hydrogenized monocyclic- 
ketone such as cyclohexanone or methylcyclohexanone, 
to form solutions suitable for laciiuering and for the 
production of artificial silk ahd films. A solvent or 
diluent, as for example, alcohol, acetone, ethyl acetate 
or benzene, may be added lo the ketone. (Br. I^at. 
145,511—1919. Badische Anilin unp Sopa-fabrik, 
Ludwigshafen-on-Rhirie, Sept. 1, 1920.) 

Sulphuretted Dyes.—Sulphuretted dyes are obtained 
by heating with a sulphurizing agent the azo compounds 
prepared by coupling diazo compounds with N-ethylaryl- 
amines; aromatic amines or substances yielding them 
such as nitroamino or azo compounds may be added to 
the melt. According to examples products are obtained 
by heating with sulphur p-nitrobenzene-azo-ethyl-«x 
naphthylamine, p - aminobenzene - azo-ethyl-p-naphthyl- 
amine, p - aminobenzene - azo-ethyl-fl-naphthylamine, a 
mixture of benzene-azo-ethyl-a-naphthylamine and ben 
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zidine, a mixture of benzene-azo-ethyl-a-naphthylamine, 
and henzcne-azo %-naphihylamine, or a mixture of p- 
nitrobenzene-azo-ethyl-a-naphthylamine and w-toluyl- 
encdiarnine. The products are solubilized by treatment 
with sodium sulphide, and dye cotton yellow-brown 
and brown-yellow shades. (Br. Pat. 145,522 -1919. 
Akt. Ges. pCir Anilin Faiwikation, Treptow, Berlin, 
Sept. 1, 1920.) 

Edible Gelatine.—Edible gelatine is prepared in 
sheet form by applying a coating of liquid gelatine to 
a flexible foundation from which when dry the coat¬ 
ing is stripped as a sheet, and finally, in order to simu¬ 
late the crinkled appearance of ordinary edible gela¬ 
tine, placing the sheets in a^ frame of wire netting, 
softening by momentary immersion in hot water, and 
redrying while in the frame, for example, in the cur¬ 
rent of air from a blower. (Br. Pat. 145,486—1919. 
B. A. McQuitty, London, Sept. 1, 1920.) 

Treating ('ellulose and Its Products.—Pure cellulose 
such as cotton, cellular tissue and papers and card¬ 
boards made therefrom are hardened and rendered 
water-resisting by treatment with thionyl chloride. 
Indifferent .solvents for the thionyl chloride, such as 
chloroform, carbon tetrachloride, benzene, etc., may be 
u.sed. A better parchnicnting effect on paper is pro¬ 
duced by exposing the paper, after treatment if neces- 
.sary in vacuum, to the vapors of thionyl chloride. 
(Continued treatment renders paper ab.solutely imper¬ 
meable. It is desirable, after treatment, to wash with 
water or dilute alkali, or to treat with dry ammonia 
gas. (Br. Pat. 145,610—1919. F. Mokllek, Cassel, 
(Jermany, Sept. 1, 1920.) 

Treating Cellulose and Us Products.—The process 
described in Br. Pat. 145,610—1919 may be applied to 
the treatment of vegetable materials containing ccl- 
lulo.se, such as wood, cork, .straw, jute, hemp, linen, 
flax, artificial silk, yarns and fabrics obtained there¬ 
from, cellulose derivatives such as collulo.se hydrate, 
hydro-cellulose, oxy-cellulose, kindred substances such 
as starch, dextrine, or fabrics and substances treated 
or impregnated therewith. These materials may also 
be hardened and rendered less sensitive to water by 
treatment with sulphur chloride, the deposited sulphur 
being subsc<iuently removed by a suitable sulphur 
solvent. The products of this treatment may be parch- 
mented and the fat-resisting material so obtained 
rendered w’ater-repellant by further treatment with 
thionyl chloride. (Br. Fat. 145,611—1919. F. Moel¬ 
ler, Cas.sel, Germany, Sept. I, 1920.) 

Coated Fabrics.—In the production of coated fabric 
for balloons, etc., the elasticity and softness of the 
fabric are retained by impregnating with a pliable 
medium, such as castor 'oil or a solution comprising 
•softening agetiLs, previous to the application of the 
coating of nitrocellulose, etc., thereby limiting the 
penetration of the coating material into the fiber of 
the fabric. (Br. Pat. 145,546—1919. Gks. fUk 
Verwkltung Chemischer Produkte, Berlin, Sept. 1. 
1920.) 

Cellulose Acetates.—The acetylization of cellulose 
or its derivatives is carried out in two stages: In the 
first stage a catalyst other than sulphuric acid is em- 
ployeil, or several of such catalysts either simultane¬ 
ously or in succession, and in the final .stage sulphuric 
acid is used as the catalyst. Working in this way, com¬ 
plete solution of the cellulose is obtained, and the 
acetates, can be separated from the solutions by dilu¬ 


tion with or in the presence of acetone; the solubility 
of the acetates may be varied by subjecting them in the 
known way to a process of hydrolysis. In examples, 
bromine and fused zinc chloride are used as catalysts 
in the first stage, and acetylization is completed after 
the addition of sulphuric acid diluted or not with glacial 
acetic acid and with or without a further addition of 
acetic anhydride. (Br. Pat. 145,525—1919. Akt. Gf^. 
fOr Anilin Fabrikation, Treptow, Berlin, Sept. 1, 
1920.) 

Compound 'Sheet Materials.—A method of uniting 
two or more layers of dissimilar materials, partic¬ 
ularly plastic materials, which are difficult to stick 
together—for example, uniting rubber with other plastic 
materials—consists in providing a suitable interme¬ 
diate layer to which the layers to be connected firmly 
adhere. Materials suitable for the intermediate layer 
are pulverulent materials such as straw meal, wood 
meal, barium sulphate, talc, china clay, vegetable pow¬ 
ders, etc., or fibrous materials such as textile fibers, 
cellulose fibers, wadding, fiber fleece, etc., or a layer of 
paper or widc-meshed fabric. For example, a gas¬ 
proof and liquid-tight fabric may be prepared by coat¬ 
ing a fabric foundation with acetyl-cellulose as a 
gas-proof layer, then applying the intermediate layer 
before acetyl-cellulose is completely dry; and finally 
applying a liquid-tight layer of nitrocellulose. (Br. Pat. 
145,544 1919. Ges. fur Verweltung Chemischer 

Produkte, Berlin, Sept. 1, 1920.) 

Degumming Textile Materials.—In an amylolytic 
proce.ss for degumming textile materials, such as 
fabrics, a bath which may be prepared from ordinary 
hard water is employed containing animal amylase, 
neutral salts of alkali or alkaline-earth metals such as 
.sodium or calcium chloride, and biliary salts, whereby 
the amyla.se is protected, and the bath may be used at 
a temperature of 58 deg. C. (Br. Pat. 145,583—1919. 
Soc. Suisse de Ferments, Ba.sel. Switzerland, Sept. 1, 
1920.) 

Oxyaldehydes.—Oxyaldehydes are prepared by the 
reaction of phenols or their derivatives with formalde¬ 
hyde, or a compound yielding it, in the presence of a 
nitroso compound and an acid condensing-agent. Ex¬ 
amples are given of the preparation of salicylic alde- 
hyiii and p-oxybenzaldehyde, 2-oxy-5-methylbenzalde- 
hyde, anisic aldehyde, vanilin, protocatechuic aldehyde, 
and the aldehyde from 2-naphthol-3: 4-disulphonic acid; 
the nitroso compounds .specified are nitrosodimethyl- 
aniline, nitrosodiethylaniline, and nitrosophenol, hydro¬ 
chloric acid being employed as condensing-agent. (Br. 
Pat. 145,581—1919. Akt. Ges. fCr Anilin Fabrika¬ 
tion, Treptow, Berlin, Sept. 1, 1920.) 

Damp-Proof Matches.—A process for making damp- 
proof matches consists in using in the paste from 
which the heads are formed an agglutinating substance 
formed by the condensation product of a mixture of 
substances having the properties of phenol and of an 
aldehyde. These substances react when heated and pro¬ 
duce, in the presence of suitable catalyzers, insoluble 
bodies. For example, a paste is prepared by placing the 
powdered constituents in a bath containing water, 
phenol aldehyde and soda, the stalks are dipped into 
this bath and after removal the tips are allowed to 
harden. The aldehyde and the catalyzer, which may be 
hydrochloric acid, may be used in the form of vapor. 
(Br. Pat. 145,798—1919. B. Dubrisay, Paris, SepU 
1, 1920.) 
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Current Events 

in ihe Chemical and Metallurgical Industries 


The Perfume Industry of France 

On Friday evening, Nov. 12, Burton T. Bush, presi¬ 
dent of Antoine Chiris Co., addre.s^wd the American 
Section of La Society de Chimie Induatrielle on the 
natural perfume industry of France. Excellent views 
of the flower fields near Grasse and interiors of the 
attar extraction factories were exhibited on the screen. 
Three processes of extraction were illustrated: 

Endeurage, or the cold fat process, is the oldest. The 
blossoms are packed in layers with soft tallowed cloths 
betw^een, the attar vapors being adsorbed, giving the 
odorous pomas from which the cologne spirit perfumes 
are prepared. 

Maceration, or the hot fat process, is used where 
heat does not injure the essential oils. The blossoms 
are ground up and cooked in molten fats heated by 
hot water and pomas made much more rapidly than in 
the cold process. 

Countercurrent extraction with pure petroleum ether 
is the latest method, giving a high rate of production 
and low-tcmperature extraction. Concretes, a solution 
of the attars in the natural blossom waxes, are pro¬ 
duced. 

Only about 11 oz. of substance is obtained from lt)0 
lb. of such a flower as lavender. Last year 121,000 lb. 
of violets, 1,200,000 lb. of roses and 500,000 lb. of 
bitter orange blos.soms were extracted. The demand 
for cosmetic odors cannot be supplied by the natural 
industry, with the result that synthetic products are 
now being produced in great <|uantities. In the United 
States, .36,000 lb. of ionone (synthetic irone or extract 
of violet) was manufactured last year. Mr. Bush cx- 
pres.sed the opinion that if this industry is given tariff 
protection, it will grow greatly. 

Annual Meeting of. American Ceramic Society 

The 1921 annual meeting of the American Ceramic 
Society will be held Feb. 21 to 24, at Columbus, Ohio, 
where the Hotel Ueshler has been engaged as headquar¬ 
ters. The management of this new and commodious 
hotel has promised to reserve the ball-room and four 
other rooms on* the same floor, so that the general meet¬ 
ings of the society and the divisional meetings will be 
taken care of adequately. 

Details of the entertainment are in the hands of the 
local committee, of which Prof. A. S. Watts is chairman, 
and it is expected that the usual Section Q, or smoker, 
will take place on Monday night, with the banquet on 
Tuesday. Those who recall these delightful events at 
the Philadelphia meeting will not fail to be present 
this year. 

The trips to be taken on the last day of the meeting 
will be replete with interest, as Columbus is situated at 
the very heart of .the clay-working industry. 

The literary program, if it may be judged by past 
experience, will be filled with papers of a high degree 
of excellence. The arrangement of the program is in 
charge of R. H. Minton, chairman of the Committee on 
Papers, and contributors .should communicate with him. 


New Jersey Chemical Society Holds Third 
Annual Meeting 

The third annual meeting of the New Jor.sey Chemical 
Society was held at Newark Monday evening, Nov. 8. 
Thirty-three new members were eloi*ted at this meet¬ 
ing, thereby making a total membership for the society 
of 516. 

Richard K. Meade* gave an illustrated talk on the 
manufacture of lime and hydrate*! lime, emphasizing 
the different types of furnaces used, the various methods 
of firing, and the products produced. 

.James A. Donan, a representative of the Standard 
Oil Co. of New .Jersey, accompanied the moving pictures 
depicting “The Story of Petroleum Oil,” by an address 
in which he explained and elaborated on the pictures, 
describing the production of oil and its byproducts from 
the oil well to the consumer. 

E. E. Klipstein, who was to talk on “Pnispective 
Competition Between European and American Chemical 
Industries.” was unable to be present, and his place was 
taken by Dr. R. S. Lee, who gave an extremely interest¬ 
ing illustrated lecture on the yeast industr>'.* 


National Council of Stale Boards of Engineering 
Examiners Formed 

Representatives from seven state boards of engineer¬ 
ing examiners Colorado, Michigan, Iowa, Florida, 
South Dakota. Louisiana and Illinois met in Chicago 
Nov. 8 and 9 and *)rganized the National C-ouncil of State 
Boards of Engineering Examiners. 

The purpose stated in ihe constitution as “tg examine 
the state laws providing for registration of engineers 
and the cust*)m and rule of procedure of the different 
boards in the examination of applicants, with sugges¬ 
tions and recommendations for uniformity of practice 
so far as ihe same can legally be done by the different 
stale boanls, and to provide for recipro<*al relations 
between the state boards for granting registration 
licenses to applicants fnirn other states on equal terms 
of examination.” 

The oflicors elected were: President, Marcel Garaad, 
New Orleans; vice-president, C. S. Ilammatt, Jackson¬ 
ville, Fla., and sccretary-trefisurcr, Alvin J.e Van, Dcs 
Moines, Iowa. The next meeting will be in St. liOuis, 
Oct. .3, 1921. * _ 

Bureau of Mines Station at Rolla, Mo. 


Bureau of Mines representatives are touring the 
Wisconsin zinc district and the Missouri lead and zinc 
districts investigating various conditions connected with 
the location of the new Mississippi Valley zinc and 
lead station at Rolla, Mo. Among other members of 
the party were Frederick G. Cottrell, director of the 
Bureau; Charles Fulton, president Missouri School of 
Mines, and H. A. Buehler, State Geologist of Mis.souri. 


At Mkt. Kni;.. "Til*- li’’ 

I’lH-rniial iiml .VlrtiillnrKlfMl PurpoHon." vol. 28, No». 17, 18, 19, 
I>p. 841, 87:4 ttiul 929 . 
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American Coke & Chemical Co. Begins Operating 
the St. Louis Plant : 

The St. Louis Coke & Chemical Co., subsidiary of 
the American Coke & Chemical Co., has heated the 
first forty ovens and blast furnace and will start the 
second bank of forty ovens within the next six weeks. 
By Dec. 1 the plant will produce from 100 per cent 
Illinois coal rnetallurKical coke for the blast furnaces, 
tar, gas for the steel mills of the National Enamelling 
& Stamping Co., ammonium sulphate, light oils and 
pig iron. The conversion of Illinois coal is made pos¬ 
sible by the Roberts coke oven, invented by Arthur 
Roberts, an American. 

The American Coke & Chemical Co., of 208 South La 
Salle St., C^hicago, controls submdiary companies in 
several states, all licensed under the Roberts patents. 
Work will be started in Chicago this winter on the 
first unit of 320 ovens, the plant to be laid out for 
the eventual con.struction of 1,500 ovens. Plants of 
80 ovens will be started in several other places in the 
early spring. 

The Roberts process is said to be the first successful 
method for the coking of coals such as are mined in 
Illinois. The original test was run in the 24-oven 
plant at Dover, Ohio, where 16,000 tons was put 
through. The coke was used to produce pig iron at 
the plant of M. A. Hanna & Co. and the pig was re¬ 
duced to steel plates at the Niedringhaus plant, 
Granite City, Ill. These plates after passing all Gov¬ 
ernment tests were shipped to the Pacific Coast, where 
they were used in the construction of Hull No. 18 of 
the United States fleet. 

The inventor states that the reasons for the excel¬ 
lent performance of this oven, as compared with 
other processes attempting to coke soft coals, is due 
to the absolute control of the heat. The heat is gen¬ 
erated uniformly on all surfaces and not at concen¬ 
trated points. The distribution of heat is even and in 
large volume as distinguished from high temperatures 
exLstingJn other ovens. Short coking time and low 
temperature are accomplished by special construction 
which permits the large volume of heat in contrast to 
high temperatures now obtaining in narrow coking 
chambers. For those reasons superiority is also 
claimed in converting the regular coking coals. 

Representatives of foreign business concerns are 
interested in tjiis new American process. Japan can 
now coke only about one-half of 1 per cent of the 
coal mined; the Saar Basin and Lorraine coals have 
never been coked; only 10 per cent of the British coals 
are convertible and only 6 per cent of the United 
States coals are at present cokable. South America, 
Russia and other countries may be likewise benefited 
by the new process. • 


A.C.S. Interseciional Meeting 
The Milwaukee and (Chicago sections of the Ameri¬ 
can Chemical Society will meet in joint session at Mil¬ 
waukee on Nov. 20. Among the features of the occa¬ 
sion will be an indoor baseball game between teams 
of the two sections. The meeting originated on in¬ 
vitation from the Milwaukee Section. The social in¬ 
terchange between Western groups in the American 
Chemical Society promises to become contagious, caus¬ 
ing a closer welding of all the parts into a better 
national organization. 


St. Lawrence Waterway Hearings Under Way 

The series of hearings before the International 
Joint Commission, which will be held in-all .the prin¬ 
cipal cities affected by the Great Lakes-St. Lawrence 
waterway project, was initiated in Chicago recently. 
Evidence was presented to show that: 

1. The interior of the country—richest in produc¬ 
tivity—is to a large extent the present and will be 
the future origin of America’s export shipments. 

2 . This same section, by reason of its growing pop¬ 
ulation, is to a large extent today and will be to a 
greater extent tomorrow the market for America’.s 
imports. 

3. The need of more adequate means of ingress and 
egress from the central section of the United States 
and Canada to the markets of the world is America’s 
greatest economic problem. 

4. Increasing cost and difficulties of rail transporta¬ 
tion from Atlantic seaports are placing a burden on 
commerce that is becoming prohibitive. 

5. Thi.s waterway improvement compri.sing the com¬ 
pletion of a route up the St. Lawrence from Quebec 
through Lake Ontario, the Welland Canal, Lake Erie 
and via Detroit to the whole system of the Great 
Lakes, costing about $110,000,000, will provide the 
necessary facilities. 

The Canadian section of the work will cost about 
.$60,000,000 and the international section about $50,- 
000,000. It is estimated that about 4,000,000 electrical 
horsepow^er would be developed in the system. 

Compression and Hardness of White Metal 
Bearing Alloys 

Experimental work on determining*the compression 
and hardness value of white metal bearing alloys at 
temperatures up to 100 deg. C. has been completed by 
the United States Bureau of Standards. A paper has 
been prepared entitled, “Some Properties of White 
Metal Rearing Alloys at Elevated Temperatures,” a 
summary of which is as follows: 

An apparatus is described for determining the yield 
point and ultimate strength of white metal bearing 
alloys at temperatures up to 100 deg. C. A new design 
of heating apparatus is described for determining the 
RrineH hardness of such metaLs in the range of tem¬ 
perature indicated above. The results of compression 
tests and Brinell hardness teats at temperatures up 
to 100 deg. C. are given for five typical white metal 
bearing alloys, including three tin base alloys, one lead 
base alloy and one intermediate alloy. These tests 
showed that the tin base alloys maintain their prop¬ 
erties better at elevated temperatures than those con¬ 
taining lead. Results of tests are given which indi¬ 
cate that up to 3 per cent the lead in a high-grade 
babbitt does not affect the yield point or ultimate 
strength at 25 deg. C. or 75 deg. C. Tests are described 
which show that the yield point of tin base alloy is not 
affected by heating for six weeks at about 100 deg. C., 
but that the yield point is lowered in the lead base 
alloy by heating for only two weeks at this tem¬ 
perature. 

Strong Paper Co. Changes Name 

The Strong Paper Co. of Middletown, Conn., has 
changed its name to the Elam Strong Paper .Cd., and 
has increased its capital stock from $100,000 to $160i000. 
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New Forestry Policy Sought by the A.P.P.A. 

A new forestry policy was recommended in the re¬ 
ports read at the African Pulp and Paper Association, 
which recently met in Chicago. It is said that the 
Federal Govemmtnt is preparing to spend $50,000,000 
on forestry in the next five years in addition to large 
amounts to be expended by individual states. 

The reports urge acquisition by State and Federal 
Governments of forest land and land for reforesting. 
Kxtension of federal supervision of state and private 
forests and a unified system of reforesting under federal 
control arc also advocated. 

To stop the cutting of young timber to pay taxes it 
was proposed that no state or federal taxes be collected 
on forest land until cutting of the timber started and 
that the tax then be placed on the lumber. 

President George W. Sisson of the association said 
the paper industry is “in a better situation than many 
others because it had not been through a period of 
overproduction which piled up excessive stocks.” 

“On the contrary,” he continued, “the mills have been 
barely able to keep up with the flood of orders. Our 
great problem is now and will continue to be the secur¬ 
ing of a sufficient supply of raw material to meet the 
needs of the mill.” 

Fermogas Promoter Held for Grand Jury 

Legal action has been brought against P. J. Chasler of 
1259 51st St., Brooklyn, N. Y., for the alleged misappro¬ 
priation of funds given him for investment in the Fer¬ 
mogas Co. This company has a small demonstration 
plant in which the Chasler process ol fermenting cellu¬ 
lose to alcohol by means of a mold is shown to prospec¬ 
tive stock purchiisers. The claim is made that gasoline 
substitute can be produced and sold at a profit at 5c. 
a gal. The process has been examined by many invest¬ 
ors and about $70,000 worth of stock has been sold. 
However, there docs not appear to be any technical 
proofs or recognized alcohol engineers’ reports available 
to verify the claims of the inventor. The complaint was 
filed by Emmerick Bares, who bought $5,000 worth of 
stock. Mr. Chasler was held under $10,000 bail to await 
action of the Grand Jury. 

E. A. Cappelen Smith Recipient of Gold Medal 

At the meeting of the Mining and Metallurgical So¬ 
ciety held at the Hotel Commodore, New York City, 
E. A. Cappelen Smith was awarded the society’s gold 
medal for his excellent work in hydromctallurgy. Mr. 
Smith, who originally came to this country from Nor¬ 
way as a metallurgist, followc^d his profession here 
with the Anaconda Copper Co. and later with the Chile 
Copper Co. It was-while connected with the latter 
company that he carried successfully to solution the 
problem of reclaiming copper from the great Chi<iui- 
camata orebody in Chile by leaching and subsequent 
electrolytic deposition of copper. 

The medal was presented by Waldeman Lindgren, 
president of the society, and speeches were made by 
Dr. Arthur L. Walker and Harry F. Guggenheim. 

Shortage of Crude Oil Closes Plant 

The Imperial Oil Co. has had to close its refinery at 
loco, near Vancouveff because it is unable to obtain 
crude oil, and consequently Cannot renew contracts 
for fuel oil. The refinery will be reopened in June. 


No Quarters for Civilian Chemists 
at Edgewood Arsenal 

The War Department has ruled definitely that no 
quarters for civilian chemists may be erected at Edge- 
w'ood Arsenal with War Department funds. The deci¬ 
sion was based on the ground that the War Department 
could not depart from its policy of furnishing quarterh 
to officers only. It is feared that this decision will 
have the effect of decreasing efficiency at Edgewood 
Arsenal, since its isolated location makes it necessary 
for the technical employees to live in Baltimore, which 
is forty minutes aw^ay. The train schedule is such that 
men who would be inclined to work overtime cannot 
do 80 . 

• 

Enlarging Iron Articles 

In Chemical & Metallurgical Engineering for 
Sept. 1, 1920, a brief abstract of a paper read before the 
British Institution of Automobile Engim ers was 
printed. It noted that it was commercially possible to 
deposit electrolytic iron on worn parts of machinery, to 
build them up to approximate size so that they can be 
carburized and machined to a piece practically as good as 
new. It should have been pointed out that the process 
was originated in Sherard Cowper-Coles’ laboratory at 
Sunbury-on-Thames, and was largely used for I hr 
repair of worn parts of motor cars during the war. 


Book Reviews 


ADVERTISING THE TECHNICAL IMUHHJCT. B.v 
Clifford Alexandor Sloan, vice-president ('ainphell' 
Ewiild Co., and James David Monaen, vice-president'- 
stair General Motors (^irporation. pp., with illus¬ 

trations and charts. New York: MeGrnw-Hill Book 
("iy., Tnc. Price $5. 

Prepared jointly hy an engineer and adverti.s'iig man 
eollahorating with .several authorities in both fn^ds, thi.^* 
work is valuable for study and reference to the buyer and 
seller of advertising space alike, as well as ti» those who 
have technical products for s:ile and »nust plan selling cam¬ 
paigns. It is a clear analysis of the important factors 
peculiar to advertising the technical product. Many an .‘uL 
vertiscr can save considerable money now being wasted 
through lack of attention to the forces governing his sellinji 
plan. The salesman of space, on the other Hand, will .see in 
reading the text and between the lines that he must study 
to pre.sent the facts bearing on the economic return.s to the 
advertiser and should not rely on the too common form 
«>f “good fellow” salesmanship. The principles laid down 
in this book may well be applied to general advertising 
procedure. 

The authors have dune weil in dealing with cold facts and 
principles in contrast to the “pep” talk so commonly found 
in volumes on advertising and selling. The style and 6lext 
matter in the first chapters make for interesting reading, 
the final chapters and appendix being largely a collection of 
data evidently gathered from reliable sources. It is a book 
for continued reference. Even tho.se who feel they have 
graduated from the school of study may crystallize ideas 
and derive inspiration for fresh thought in its use. 

Some parts of the text drag slightly, hut the amount 
of superfluous matter is .surprisingly small. The author.«« 
.strike a false note once or twice in apologizing for reference 
to certain publishers of trade papers and journals. The 
open-minded reader would not take issue over these refer¬ 
ences or feel any stigma attached to sources of data, and 
the opinion of the superficial, suspicious reader doesn't 
matter. Chester H. Jonbb. 
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Dr. Wifj^ER D. Bancroft, professor of chemistry at 
Cornell University, deliv€*red an address before the Chicago 
Section of the American Chemical Society on “Contact 
Catalysis” on Nov. 6. The Chicago Chemists* Club gave a 
special luncheon for Dr. Bancroft at noon the same day. 
Dr. Bancroft al.so spoke l)eforc the students at Chicagro Uni¬ 
versity and Northwestern University the following week on 
“(Colloids** and “Drop.s, Bubbles and Grains.” 

Captain D. B. Bradnkr, acting director of research at 
Rdgewood Arsenal, has resigned his commission and will 
continue his duties as u civilian. * 

Arthur Howe ('arpenter ha.s accepted the position of 
assistant professor of metallurgy at the Armour Institute 
of Technology, Chicago, Ill. 

Richard H. (^'atlett has resigned as production manager 
of the Taylor (Chemical Co., Penn Yan, N. Y., to be chemical 
engineer with the Lewis Recovery Corp., Boston, Mass. 

Sidney Cornell will be engaged in professional work in 
Philadelphia for some time to come and can be addres.sed at 
28 Cliveden Ave., Glenside, Pa. Mr. Cornell still reUiins his 
New York oflice at 80 Maiden Lane. 

W. A. Dean has resigne<i from the technical staff of the 
Dorr ('o.. New York, and has accepted a position as man¬ 
ager »if the Gulf Reduction Co. His post office address will 
be Camp Walton, Fla. 

Sherman Eaton, who was formerly with the Wharton 
Steel Co., Wharton, N. .1., is now with the (Continental ('lay 
(’o., Langley, S. C. 

Colonel (\ W. FJxton has been transferred from the In¬ 
fantry to head the training seetiori of the Chemical Warfare 
Service. C^olonel Exton, in addition to having been gradu¬ 
ated from West Point, has been through the serviee st'hools 
of Fort Leavenworth and recently was gra<luated from the 
General Staff College. During the war he was Command¬ 
ant at the service schools in France, in which emergency 
Chemical Warfare officers were among those trained. 

Ai*BK-itT H. Fay is now^ valuation engineer, Oil and Gas 
Section,. Internal Revenue Bui*oau, Washington, D. C. 

Louis J. Gurevich, research metallurgist, research de¬ 
partment, Hydraulic Steel ('o., (’leveland, Ohio, has been 
transferred in like capacity to the ('anion Sheet Steel plant 
of the same company at Canton, Ohio. 

A. L. Heilbrunn of the Fleischmann Yeast Co., ('hicago, 
spoke before the Chicago (Uiemists* ('lub recently on “Indus¬ 
trial Fermentation.** 

Raymond M! Howe, of the Mellon Institute, spoke at the 
regular monthly nu*eting of the Pittsburgh Foundrymen’s 
Association at the Hotel ('hatham, Pittsburgh, Nov. lb. 
Mr. Howe spoke on refractories, with special reference to 
their application in foundry practice. 

Walter Laib, who has been with the Ohio Salt Co., Ritt- 
man, Ohio, for nine and a half years as chief chemist and 


Harry S. Mulliken has been engaged by the Bureau of 
Mines to act as special technical assistant to Director F. G. 
Cottrell. Mr. Mulliken’s appointment puts into effect a 
plan which has long been considered of having a technical 
engineer attached directly to the office of the director. Mr. 
Mulliken is a graduate of the Worcestc.*r Polytechnic Insti¬ 
tute. He began industrial metallurgical work with the 
Chicago and Aurora Smelting & Refining Co. He has 
since served as superintendent of the Pilot Bay, B. C., lead 
smelter; assistant superintendent of Gregg Refineries at 
Perth Amboy, N. J.; superintendent of the Aguascalientes 
Smelter of the American Smelting & Refining Co.; general 
superintendent of the Pennies Co., at Mapami; superintend¬ 
ent of the American Metals Co., in Mexico. During recent 
years Mr. Mulliken has been practicing as a consulting en¬ 
gineer, with offices in New Y^ork. 

Bert Russell, who left the Patent Office a little over a 
year ago after extended service in its various chemical divi¬ 
sions, will, on Dec. 1, 1920, leave the service of Prindlc, 
Wright & Small, New York City, to accept employment in 
the oflice of Roy F. Steward, chemist and patent attorney, 
Me Lachlan Bldg., Washington, D. C. 

H. A. Schwartz has become manager of research for the 
National Malleable Castings ('o., Cleveland, Ohio. 

IjEWIs B. Skinner, chemical and metallurgical engineer, 
of Denver, Cel., is now connected with the Midwest Refining 
Co. 

E. A. Cappeij!:n Smith has been awarded the gold medal 
of the Mining and Metallurgical Society of America for 
distinguished contributions to hydrometallurgy. 

Arthur H. Spurlock, formerly of the American Refrac¬ 
tories Co., has become treasurer, in charge of finances, ac¬ 
counting, credit, collections, etc., of the 11. H. Robertson 
(U)., Pittsburgh, Pa. 

Dr. William H. Walker, after twenty-five years of active 
serviee in teaching and research in applied chemistry and 
chemical engineering at the Massachusetts Institute of Tech¬ 
nology, has tendered his resignation as dirc^ctor of the divi¬ 
sion of industrial co-operation and research, to take effect on 
Jan. 1, 1921. lie will resume his consulting practice which was 
interrupted in 1917 by his entering the .service, and although 
no longer officially connected with the institute, will main¬ 
tain h's interest in the development of the divi.sion and will 
closely co-operate with it in the fulfillment of the contracts 
under the Technology Plan already existing. This divi.sion 
acts for the Institute of Technology in the administration 
of its obligation incurred under the Technology Plan by 
which <iver 200 of the most prominent industries of the 
country have made contracts involving annual retainer fees 
of over a quarter million dollars. Dr. Walker will be suc- 
c**eiled by l*rof. Charles L. Norton, professor of indu.strial 
physics at the institute and director of the Research Labora¬ 
tory of Industrial Physics. 


Chirat Mariod; Bepesrts 


general superintendent, has rcMigned to assume the position 
of treasurer and .sales manager of the Cleveland Match Co. 

Robert J. McKay, superintendent of the research depart¬ 
ment of the lnt(M*national Nickel Co., of Bayonne, N. J., is 
now industrial fellow at the Mellon Institute, Pitts¬ 
burgh, Pa. 

Miss Jessie K. Minor, who has been for several years the 
chief chemist for the Hamersley Manufacturing Co. of Gar¬ 
field, N. J., has recently moved to Springfield, Mass., to 
take charge of the pulp and paper department of the 
Emerson Laboratory at 14n Chestnut St. Miss Minor was 
for several years a graduate student at the University of 
Penn.sylvani.a and later studieil at Bryn Mawr, where she 
received the degree of Doctor of Philo.sophy in chemistry. 
She also spent several years studying industrial conditions 
in the Union of South Africa. 


The Chemical and Allied Industrial Markets 

New York, Nov, 15, 1920. 

Con.suiners have not lent active support to the chemical 
market during the week. Some trace of an irregular buy¬ 
ing movement was inaugurated, but the punch has been 
lacking and operatons were not impressive. There are 
many different opinions as to when a resumpt'on of live 
trading will he noticed and even the best informed find it 
quite impossible to make any definite prediction, since no 
parallel situation has ever been witnes.sed before in the 
chemical market. Export orders reached the market in 
moderate quantities, principally for heavy chemicals to 
Europe. Formaldehyde prices were greatly depressed by 
large resale offerings and the market drifted into new low 
territory. Final quotations ranged from 24c. to 25c. per 
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lb. Small lots of borax are being moved at 9i@10c. per lb., 
according to time of delivery and quantity. Sales of brown, 
broken acetate of lead are reported by producers at 
l.'igc. per lb., while white crystals are moving at 15@ 
IfjJc. per lb. The inquiry is reported fairly active and sup¬ 
plies show no signs of accumulation in any direction, 
dealers offer carlots of powdered eodiiun bisulphite at 6Se. 
per lb. and 7c. in smaller quantities. This chemical has 
been in rather limited supply of late, but seems to be get¬ 
ting in better shape for prompt delivery. Nickel salts has 
been a surprise to local consumers, who expected a decline. 
Leading producers have not altered farmer quotations and 
are holding the single variety at I6c. per lb., and the double 
at 14c. per lb. Rarium chloride has been reduced by leading 
holders, owing to the large supplies that were recently im¬ 
ported from Europe. Ton lots have changed hands as low 
as $86 per ton. This .seemed to be an inside figure and the 
general quotations heard range from $00 to $9.6 per ton. 

Coal-Tar Products 

Buying of a very conservative order is still in evidence 
in pract'cally all branches of the coal-tar market, with 
orders directed entirely to the present con.sumption. In pro¬ 
ducing quarters most factors realize the quiet conditions, 
but find sufficient business to keep plants in fair operation. 
Bituminous coal supplies and prices are reporU^d c]uit4‘ 
favorable and tend to a steady production of crude by¬ 
products. Aniline oil retains its easy tendency, with the 
demand very light and supplies available in ffr.st hands at 
27@30c. per lb. depending upon quantity. Leading factors 
in benznldehyde report sales limited to small lots, with 
prices ranging for the technical grade at ()5Cn)70c. per lb. 
and U.S.P. at $l(d)$I..50 per lb. ParntoluHline remains quite 
firm in the hands of producers. The demand is sufficient 
enough to keep prices steady at $1.85 per lb. Xtflene is heard 
only in light routine demand and prices range from 4.6c. to 
.60c. per gal. Napthalene is meriting more interest among 
intermediate manufacturers and contract prices over next 
year are heard at I4c. per lb. Very little business is being 
turned at th's figure and consumers are keenly looking for¬ 
ward to more normal prices. 

Sodium Salts Ovkr 1920 

The beginning of 1920 was the signal for a sharp impetus 
to all sodium salts. Reports from leading producers of an 
acute coal shortage brought biehromate of soda to the front 
with sma.shing advances ranging from 18c. per lb. in Jan¬ 
uary to 4.6c. per lb. quoted in April, its brightest month. 
Caustic soda began its gradual climb during .January arul 
reached its peak in April. The incessant demand from all 
parts of the world, together with the abnormal railroad 
conditions, brought about a severe .shortage on spot markets 
and domestic consumers were forced to pay a pn*niium from 
second hands. Soda ash followed in sympathy with caustic 
soda. A novel feature of the market was the seii.sational 
rise of nitrite of soda from 14c. per lb. to .60c. per lb. 
Dome.stic manufacturers were hampered by a shortage of 
.soda ash, one of the main constituents in its production, and 
importations were almost at a standstill. During March, 
1920, a shipload of nitrite was ruined by an explosion and 
within forty-eight'hours the price advanced from 1.6c per 
lb. to 60c. per lb. All other sodium salts listed here have 
followed suit with the leailers due to the vast accumulation 
of export orders on the Americ.an market. Prices since 
.June, however, have gradually been declining to a normal 
basis. Depreciation in foreign exchange, ample supply <ir 
coal, more stable conditions in railroad transportation and 
keener competition have brought prices back to a pre-war 
situation. Manufacturers are once more striving to place 
business directly with the domestic consumers at prices 
which are satisfactory to both parties. The past few 
months have seen a radical change in general business prin¬ 
ciples. Contracts on leading chemicals have been placed 
with consumers through first hands only. This .step prac- 
t’eaUy does away with the dealer who, through his unscru¬ 
pulous speculation, has proved so disastrous to the chemical 
industry. 


Artirlp 

Acetate Bodu. 

Soda Rvh, 100 lb.... 

niclironmto mkIa_ 

('aiiHtic soila, 1001b. 

(’yaiiide mnla. 

Nitrite (hkIr. 

I'riiNttiaio hikIr . 

Siilpliidi* stnln . 


SODIUM S.VI.I’SS 
Jaif.—March .\pril .Tuly 


$2.2S(a)$V50 $3 10 

45t<i‘24c. 
|7(f' $6 
30(fi<40c. 


I8«i;40c. 
$4 50(11} $6 50 
25(fi>30c. 
14(ii-50c. 
22((i.32c. 
5(a.6lc 


50(« 17c. 
32(f»26c. 
7(«.I0«-. 


»5 


Aug.- -Oct. 
IUOlSIc. 
%Va.%2 25 
22«r.|2c. 

50(11 $4Cfi.$4 )5 
60(n, 40(ii! 2flr. 

15(<i oic 
25«A22c. 
I0(«‘7c. 


Naval Stores 

Turpentine during the week has iK'eii very quiet and 
prices are still falling, with $1.20 per gal. the prevailing 
midweek quotation. It is generally assumed that owing to 
the recent dul1nes.s throughout the naval stores list supplies 
of rosins and turpentine have been accumulating and that 
a large surplus now exists in the Southern market. How¬ 
ever, th(» present levels are so close to production cost as 
to mak(> a curtailment of output necessary and an estimati* 
places the material on hand eciuivalent to five months’ con¬ 
sumption. Rosins are nominally in the same position, with 
offerings of $12.76 for B-N and $l.*l(r(>$i:L2.6 for W.(i-W.W. 
grades being turned down by consumers. 


MISUKLIJiNKOUS MATRR 1AL.S 


There is a comparatively firm undertone in the shellac 
market and routine business has not suffered any great 
depression. Demand has been sufficient to sustain the 
A.C. garnet grade around 9()c. and orange superfine at 
$1.0.6(((*$1.I0 per lb. Rlanc fixe has fallen off under pre.s- 
sure of aceiimulating supplies and tlie pulp grade is iivail- 
ablc* at :Ka’'‘Uc., while the dry grade in consiilerable (|iian- 
titifs can be purchased at riCa\6ic. per lb. Buyers continue 
to pay l t(r()18c. per lb. for rttsein, depending upon source 
and (luaniity, and it is not expecte«i that this price will be 
lowereil. 


The ('hicaKo Market 

Chicapo^ HI., Nor. II, 19JO. 

The outstarniing feature of the trade is the fact that, 
wbde demand continues light and supply plentiful, there 
are practically no distressed lots in sight, indicating that 
the speculative element has largely been eradicatetl. Sup- 
lies of all lines are in the hands of protlueers or legitimate 
dealers, this indicating that any future price movements 
will lie toward a stable base and not the result of manipu¬ 
lation. 

In no line does there seem to he any Inlying beyond 
immediate reciuiroinents, and the prevailing s]owne.ss in all 
other lines is directly affecting many chemicals. Thi.s is 
particularly true of coal-tar producLs. The anilines not 
only are contending with a fall season of unprecedented 
slowne.ss in the textile industry hut are also fac'ng import.^ 
from abroad of sufficient volume to affect stocks materinlly. 
Low grain ciuotations and live.stock markets are keeping 
oils at a low level and naval stores, owing to the lack of 
construction work, have failed to show their customary 
November strength. Flax.sced receipts continue heavy at 
primary points, with linseed oil prices correspondingly 
weak. 

Heavy CiiEMiuAL.s 

Alcohol leads in interest by rea.son of sharp reductions 
in methyl grade and in denatured, the former he’ng priced 
now at $1.90@$1.96 per gal. for 9.6 per cent and tht* latter 
at 8.6c. for 96 per cent. Ethyl grade is held firm at $5.()0 
per gal. for 190 proof. The reductions mentioned have not 
brought any noticeable stimulation about. Formaldehyde 
is heard of as offere<i at price.s all the way from 22c. to 28c. 
per lb., with transactions few and of small volume. 
Mercury is another w(*ak spot, being quoted at $00 per flask 
and some being sold at a dollar or two less. A Uipheavy 
market points to a further drop. 

Reports from the East of heavy receipts of bleachiny 
powder have depressed an already weak market and none 
can be .sold above 54c. per lb. Holders of stock arc relucUint 
to let go at this figure and a negligible amount f>f business 
is the result. Soda ash is also very weak, spot offers of 
$2.0.6@$2.16 per 100 1b. attracting few huyer.s. Caustic 
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soda is quoted at $2.25@$2.40 iiumediiftc delivery and 
is in fair demand with the higher figure most closely reflect¬ 
ing present worth. Sod/ci cyanide^ oft in demand ahd plenti¬ 
ful in supply, is oflfered at 28c., but 27c. could buy it. 
Glycerine, in spite of curtailed production, continues to 
encumber the market, with dynamite grade offered at 20c., 
including drum.<, and very little sold. It is freely stated 
that further reduction is looked for. 

With the .sole exception of nitric, acids show weakness 
in price and poor demand. Nitric is being taken up about 
as fast as offered, prevailing price being about 7c. per lb. 
for 80 deg. Acetic acid, 28 per cent, is nominally 8c. per 
lb. and 00 deg. sulphuric $16 a ton, with trading so dull that 
(quotations mean very little. 

Coal-Tar Products 

A small amount of business is repocibed in crudes, prin¬ 
cipally in benzene, naphtha and toluene. Intermediates are 
so dull that quotations are purely nominal. Aniline oil is 
(quoted at .80c. a lb., aniline salt at .88c. and all related prod¬ 
ucts are similarly weak. Toluene has witnessed some real 
demand and has changed hands at 88c. per gal. Benzene, 
at .86c. per gal. is quite firm and naphtha, with plentiful 
supply, is held firm at 35c. The long continued lack of 
demand in this cln.ss of goods scems^ to q)oint to some addi¬ 
tional price Inductions before long. 

Vbgetabijs Oll.S 

A great deal of complaint is heard hy consumers of 
vegetable oils that while their prices of fin’shed products 
have been materially reduced the public is still being forced 
by the retailer to pay high prict*s, thereby keeping consump¬ 
tion at a low figure and accentuating the stagnation of tho 
trade. Trading in this line is inactive, prices being largely 
nominal. On the local market linseed oil is off to 91c. per 
gal. in sellers’ tanks f.o.b. the city and to $1.17 in single 
barrcLs from jobbers’ stocks. Even these prices induce 
but little buying. Reports of frost in Argentina and fluc¬ 
tuating prices on flaxseed in Minneapolis and Duluth have 
failed to give any color to tho market. Cottonseed oil con¬ 
tinues to drop, planters* “strikes” to the contrary not aup- 
|)orting prices. Most recent offers are for crude in cars at 
the works, 7ic. per lb., and for prime summer yellow in 
.sellers’ tanks (Chicago, Die. Crude corn tril is offered at 
9c. in tanks here, and red oil is nominally l()7c. in car lots, 
with no buyej-s. 

Naval Storks 

Naval stores are as quiet as other line.s, but prices re¬ 
main fairly steady. In barrels, out of stock in small lots, 
turpentine brings $1.29 per gal. The end of the aea.son is 
approaching in the South and industrial demand is keeping 
up, so that the future trend should be either firm or upward. 
lUsin is quoted at $1.8.20 for W.W. and W.(3., and only 16c. 
less for inferior gfades. Current fluctuations in foreign 
exchange cause tho export demand of the future to be 
(questionable and this, in turn, is inducing caution on the 
part of domestic purchasers. 

The St. Louis Market 

St, Louis, Mo., Noe. TJ, 1920. 

Compared with the enormous activity of the war years 
present, demand may be considered at a low ebb, but heavy 
chemical producers do not express themselves pessimisti¬ 
cally. They state that the volume of business is satisfactory, 
considering general business conditions, and that a large 
part of their production for the coining year is on contract, 
with many other contracts not yet up for renewal. Ship¬ 
ments on contracts have fallen off very little, but spot busi- 
nc.ss is rather dull. Contract prices remain higher than 
those of last year, but are below the market prevailing 
several months ago. 

Demand for 60 deg. sulphuric add remains fairly steady, 
but prices have declined for bulk lots, going down to $22 
per ton from $24. The price in carboys remains at ISc. 
per lb., carload lots. The demand from the oil refineries 
is becoming stronger and producers believe it will continue 
that way as long as the reserve oil stocks of the country 


continue to decline. The 98 per vent sulphuric acid market 
is quiet, and is quoted at $26 per ton f.o.b. works. The 
00 deg. acid is holding firmly at $16.50 per ton, or lie. 
per lb. in carboys. Oleum is firm at $28.50 per ton. 

Stocks of muriatic acid are smaller, although demand re¬ 
mains slow. Present price is 13@2c. per lb. in carboys, 
against 2^21c. two weeks ago. In bulk it remains at $25 
per ton. 

There is a steady demand for sodium bisulphate (niter 
cake) and on this item prices have advanced. It is quoted 
now at $7@$8 per ton, as against $5($$6 two weeks ago. 

Nitric acid demand .is fairly strong and prices are steady. 
Deliveries are normal. Quotations arc $7 per 100 lb. for the 
.86 deg. test and $10 per 100 lb. for the 42 deg. test. Stand¬ 
ard mixed acid is held nominally at lie. per lb. for the 
sulphuric content and Hie. per lb. for unit of nitric, with 
fairly good inquiry. 

Zinc chloride shows activity, the contract price having 
advanced to $4.60 per 100 lb., against $4 two weeks ago. 
Demand for U. S. Government supplies of phenol is quiet 
with prices at 12c. per lb. in lots of 15 tons or more. 

The Iron and Steel Market 

Pittsburgh, Nor, 12, 1920. 

Production of steel ingots in October was at the rate of 
about 42,950,000 gross tons per annum, the highest rate 
shown for any month since December, 1918, with the ex¬ 
ception of February and March of this year. The increase 
over the rate in both September and August, however, was 
only one-half of 1 per cent. During the month there was 
a more or less steady decrease in the rate of production, 
and this decrease has continued, so that the rate today is 
much below the average of October. Furthermore, pro¬ 
duction wa.s aligned differently, in October, among pro¬ 
ducers. Some independent producers curtailed output very 
materially, while some may have increased their output, 
and the Steel Corporation, plentifully supplied with orders, 
certainly did so. The October rate of production is not 
likely to be equaled until the iron and steel industry has 
completed its readjustment. 

The Steel Corporation’s unfilled obligations decrea.sed by 
587,952 tons in October, this comparing with decreases of 
480,284 tons in September and 818,480 tons in August, 
while in the fourteen preceding months there had been 
increases of various amounts. 

The October decrease in unfilled obligations was equal 
to 89 per exmt of rated capacity, while shipments may be 
estimated at about 87 per cent of capacity, which would 
indicate 48 per cent of capacity for the net bookings, the 
total bookings minus the cancellations, for even the Steel 
(’orporutioji, with prices much bel(iw those of the inde¬ 
pendents has had some cancellations. Net bookings at 48 per 
cent of capacity in October compare with bookings of 53 
per cent in September, B7 per cent in August and 85 per 
('ent in July, similarly computed. This decrease in book¬ 
ings is plainly much' less than the decrea.SG in market 
demand for steel products, and the divergence is readily 
explained. Ever since the independent prices soared above 
those of the Steel Corporation the corporation has been 
offered much more business than it accepted. Of late, in 
changed circumstances, the corporation has been in posi¬ 
tion to accept a larger proportion of the business offered, 
and thus its bookings have not decreased as rapidly as 
the sum total of market demand has decreased. The inde¬ 
pendents have been getting the overflow, and the overflow 
has decreased in correspondingly exaggerated ratio. 

Steel Prices 

In one sense the finished steel market is yielding rather 
rapidly, for there are price declines when the volume of 
tonnage that can be secured by cutting prices is quite lim¬ 
ited. In another sense it is yielding quite slowly, for when 
everyone is convinced that independent, prices are going 
to settle at least as far as down to the Steel Corporation 
level one might expect prices to decline at once and be 
done with the operation. The explanation, of course, is 
thdt steel iililla with a considerable volume of contract 
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business on books are indisposed to cut prices when to do 
so would to ,encoura£^c canccllat'on of the business they 
already have. 

The Steel Corporation prices are of course unaltered. 
Ill the independent market black sheets are down a quar- 
ler cent in the week to Gc., galvanized being correspond¬ 
ingly 7.r)0@7.76e.. Bars, shapes and plates remain gen¬ 
erally at 3c., with more likelihood of the price being cut 
for a desirable order. All effort to obtain $8.50 for tin 
plate has been abandoned, and odil lots arising in stiK'k 
are offered at $7.50. 

Pig Iron 

A week ago foundry pig iron was quotable nominally at 
$15 valley. Quotation.^ have since been made by furn.aces 
:it $40, without any important .‘iales being made, and the 
market i.s qiiobible at $40. Bessemer remains quotable at 
$42 and basic at $38.50 vaPey. neclines from the top points 
reached in August now amount to $10 in f«)undry and basic 
and $(5.50 in he.ssemer. Part of the declines ni;iy be de¬ 
scribed as practically voluntary reiluctions on the part of 
furnaces. Now there is a new alt dude. The furnaces 
"'ee no occasion to make further reductions except when 
offered suitable inducements by way of actual ordm-s. They 
|)Oint out that the reductions are really large, yet almost 
MO orders have resulted and it is time for consumers to 
«»ffer inducements. No effort is made to deny that further 
reductions must come, hut there is evidently plenty of time 
left. AVhere the market will eventually turn no one ven¬ 
tures to predict. A price of $28..50 for basic iron would 
probably be considered quite low in most quarters, but if 
$28.50 were to be the eventual turning point, then in dc- 
ijlining from $4K..50 to $38.50 half the total decline has 
already occurred, and the furruu'es consider that quite a 
conce.ssion, particularly for a perirxl of less than two 
months. 

Future of Steel Prices 

It is curious that it is commonly if not universally pre¬ 
dicted that the independent steel market will decline to 
the Steel Corporation level, the market then being stabil¬ 
ized, and practically no thought is given to the importsint 
point that if the independents are forced to go down to 
the corporation level it will only be in such circumstances 
that they will be forced to compete for business, in which 
ease it is a fair pre.sumption that they will cut the Steel 
(Corporation prices. No independent shows a disposition 
voluntarily to drop to the corporation level. Any decline 
will he forced by lean order books. Hence while the common 
prediction is that the independents will get down to the 
corporation level a more precise prediction would be that 
the Steel Corporation prices are the only prices at which 
the independents arc unlikely to sell. 

Ill some circles the possibility is now being referred to 
v>f the Steel Corporation itself reducing its prices some¬ 
what. The corporation’s policy is that of seeking moderate 
profits only, and the profits have no doubt been eminently 
satisfactory, particularly in view of the very conservative 
accounting methods the corporation unquestionably follows. 
Costs may come down somewhat, although only so recently 
as Aug. 26 the freight advances effected a large increase 
in costs. Possibly the corporation may readjust prices on 
the basis of relative costs, reducing some prices and leaving 
others alone. 

There is a large latent demand on the part of the rail¬ 
roads which are now operated under legislation that seems 
to insure a fair return, making railroad investment safe if 
not especially profitable^ while there is such control that 
makes it certain large railroad purchases will not be made 
unless it is clear'the prices arc right. If a resumption of 
buying of steel products is to be led by the railroads the 
price readjustment may have to be more drastic than would 
otherwise be the case. It is possible also that there is con¬ 
siderable latent buying by way of investment construction, 
in cases in which the prospective investors have clelinite 
ideas as to the prices' they will be charged, and thffir ^attitude 
may have to be taken into account wh'&n the steelT market 
finds its eventual tarnitig point..in thef,;matter of prices. 


General Chemicals 

CURRENT WHOI.F.i<ALE PRICES IN NEW YORK 

(/lillolf) 


MARKET 

Lvm C'lirliite 


Acetic anhytlridiv 
Anotniio. 


At'i-iir, S6 |>i>r mit. 

Ari'tii*, Kliii'iiil,99^ piT criit, carboy . 

Httnr, (TVsImIm. 
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Ilv<lriii'lil«>iic iiioiiiiiiiil) . . . 10(1 
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.Siil|tl)iii If, fiiiiiiiiri 20 |M‘i •*( III (oil 

ill iiiiir. 
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fllliilVK . 
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Aliiminiiiii ‘•ul|iliiilc, ('(immcrfiiil lli 

Aliimimim x-ul|ihiit(>, iioiifns' Ih 
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Ammoiiiiiiii I’liliiiiilc, r.iRimlm (wliilo milniii 
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Arsfiiif, oxidf, liimiin (idntc MiHciiif) lb 

ArNi‘iiii', siilpliidi*, iiowilcrisl (lisl iirHciiif) 1b 

liiiriiiiii (‘liloiidi*. .(rili 

Hai iiiiii ilioxido (imtoxuIi) . lb. 

Miiiiiiin iiilnitf.lb. 

jbiiiiiin Hiilplinb* <|iri’fIp > piliiiic fixi’) . lb. 

llli-ifliMiK powder (we ciilfiiiiii liyp«M*lilori(e).. 
Mine vitriol (misi eoiiper H(ilpliii(4‘). 

|ti>i:ix (Nce siMliiiiii lioiiite) . 

Itniiihtoiie (nen Kiilpliur, roll). 

Ilromiiic . . . 

('.'ilfiiim aeeliile. 102 

('fili'iiiiii nil bide . 

f?iilfiiiiii fliloiiile, fiiHed, biliip. 

f';ileiiiiii eliloride, K.nitmlHtnl . 

('■ileiiiiii livpoflilor it4>(bleaeliinK powder) 

f'fiifiiilii peroxide . 

('iileiiiiii phoKplinte. iriotioliiiNic. 

(*fil(‘iiiin Rul|iliiil(', piirR . 

f'ainphor . _ 

C'nrbiiii liiHiilpliirb’. 

Cm lion tetraebloride, dniirm. 

('arbiinvl e)il>iridp fphoniceiie). 

('aiiNtic pntaali faeR iHilaHHiiitri liydrnxiile) 
(?:(iif4tiR h(h 1 ii (Her Hodiiiiii liydioxiile) .... 
Chlorine, Raa, Iii|iiiil-eylinilei8 <100 lb) 

Chloroform. 

('ubiilt oxide. -. 

(Copperas (nee iron Hiilphntn) ... . 
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Copper cvaid'le 
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PotOMiiuin broiiiiilt*. granular.. 
PotaHHiuni carljfiiialf, IJ. S. P.. 
Potamiiiin rarbniiute, rrudr,.. 
Pntafwium rhluratr, cryttab.,.. 
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Carlota 


LenCarlott 


Potamiiim nitrate.. 

Potamium permanganate.. 


...lb. 

. ..lb. 

$0.45 -so 47 

$0.48 - 

.45 - 
.56 - 
.181- 
.19 - 
.17 - 
3 20 - 

$0.49 
.50 
.60 
.19 
.20 
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...lb. 
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.. lb. 
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1 1 t 1 1 

.55 
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.18} 
.161 
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. 16 

.'I6|- 
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...Ih. 
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.78- 

.80 

...lb. 

.36- 

.37 
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.38} 
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Para-nitrot»luene. . 
Para-phenylenediai 
Para-toluicline.. . 


Phenol. U. S. P.. druiiia (drat.). (240 lb.). 

Pyridine. 

Ilranrrinnl. technical. 


Potaimium sulphate (powder^).. 

UfX’hclle salts (see sodiuiii, piitas. tartrate). .._,...... 

Salaiiiirioniao (see ammonium chloride).-.>. Sulphanilic acid, crude. 

Sal Bcala (B**e sodium carbonate) - — 

Salt cake 


Salicylic arid, tech., in bbls. (110 lb.). 

Salicylic acid, II. S. P. 

Salol. 

Solvent naphtha, water-white, in drums, 100 gal. 
Solvent naphthi * ' . — . 
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.0Bi> .09 
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Silver nitrate (nominal).os. 
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Soda ash, dense. 100 lb. 

Sodium acetate .lb. 

Sorliuni bicarbonate.100 lb. 
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Sorliurn bisiilphate (nitre cake).ton 

Sofliuin bisulphite powdered, U.S.P.lb. 

Sodium borate (borax). lb. 

SfKliuin carbonate (sal soda).100 lb. 

Sodium chlorate.lb. 

Sodium cyanide, 96-98 per cent.lb. 

Sodium fluoride. lb. 

Sodium hydroxide (eauatir soda).100 lb. 

Sodium hyptiBulphite. lb. 

Sodiiini molybdate. lb. 

ScKlium nitrate.100 lb. 

Sodium nitrite.lb. 

SrMliuiii peroxide, powdered.lb. 
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SrKliiiiii hulpliilc, crystals .lb. .04 - 
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Sulphur ehluride red.lb. .08 - 
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Toluene, in drums. 

XylidincH, drums. 100 gal. 
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Waxes 

Pricra based on original packages in large quantities, 
nceswax, refined, dark.. 


Beeswax, white pure.. 

Carnuuba, No. I. (notniiiol)... 

Carnauba, No. 2, regular tuominal).. 


j 25 _. Carnauba, No. 3, North Country. 


■•Sulphur, eruijc 


trill 16.00 -20. 


.Sulpliiirdioxidc,lii|iiid, cylinders. Ib. .09-. 

•Sulphur (Siibliiiicil), fhnir.100 lb. 

Sulphur, mil (hriiiiHtiiiie).100 lb. . . 

'I'iri liiehhiridc, 50 |M‘r cent.Ih. 18 - 

Till oxide. Ib. 

Xinc carbonate, precipitate.lb. . 16 

Xiiic chloride, grail. lb. 12 - 

Xinc cvitiiidc. Ib. .45- 

Ziiic iliiHt. .Ib. .12 - 

Zinc oxiile, XX .ill. 11 - 

Zinc Hiilphut-c. ..Ih. .031- 


09 


.081- 

.5lj- 

.04 - 
2.td) - 
.071- 

10 - 


.08} 

.52 

.05 

.38 

.22 

. 02 } 
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2.75 

.08 

.05 
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19 
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13 

49 

13 
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.131- 
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.12 

4.35 
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.51 
.20 
. 14 
.60 
. 14 


.04- .06 


C«al-Tar Products 

NOTM - Till*fulloaiiig piieeH me fur iiriKiiial puckiigcs iii large quantities: 

Alpha liapht hill, eriirli* .... ... 

Alpha-iiiitihtliol, n‘fini‘il. 

Al|iha-nn|ihihvl:iiiiine. 

.Xiiiliiie ml, drhiiiH extrii. 

Aniline salts. . 

Aiilhniceiic, BO",', iii rliiiiiis (100 Ib.). 

ltelife:ili|eh.\dc (f f c ). 

nenr.idiiit‘, li.-isc. 

Beiisiiliiic sulph:iti'. 

Rcnsfiicueiil, If S.P. 

lieiiKuiite i»f sinht, T S P. 

Beiixcnr*, pure, aoter-ahite, in rlnims (10 


Beii/yl eiiifiriflc, tech . 

Iteta-liaplilliiil beiiziiaii* (nruiiiniilt. 

neta-naphthiil,Hubliiiied (iiruniiiul). 

neta-iiiiphthiil. tech (lioininiih. 

Beta-iianlithylaiiiiiic, siibliincil. 

(Tesfil, 1'. •S. I* ,in drums (100 Ib). 

< )rth(i-cn*s(>l, ill driiiiis (100 Ib ). 

t'TfH.xlu? iieiil, 97 -9‘»";, strnw cnhir, in drunis... 

C’rrsylic tieid, 95>97^,', dark, in tlriinis. 

Crcsylic neid, 50"^, first quality, iliiiins. 

Dichliirheiiseiie. 

niethyliuiiliiie. 

Djiiietliylaiiiliiic. 

DinitmbeliEeiie., 

Dinitroclurbeiixcnc . 

ninitrunnphthaleiic. 

Dinit rophenrd. 

niiiitriitohieiie. 


Diphi.iiyliitiiiiir (nominal). 

H-acid (nominal). 

Meta-phcnvleiicdiaminr. 
Monochliirlicnxcnc. 


Urtho-amirinphcnol. 

Ortho-dichlnr-bensene. 


Paraniimanlline., 


. III. 

$1.10 


$1.15 

.... Ib. 

1 45 

- 

1.50 

. . . III. 

48 

— 

.50 

.... lb. 

.27 

— 

.30 

. .. Ib. 

. »2 

— 

.33 

. .. Ib. 

.90 

— 

1 . no 

... Ib. 

2 00 

— 

2.10 

. . . 111. 

1.15 

— 

1.20 

. . . III. 

1.10 

— 

1.15 

. . . III. 

.80 

— 

.85 

.. Ib. 

.80 


.90 

. . gill 

.35 

— 

.401 

.... Rtii 

. 33 

— 

.381 

lb. 

. 35 

_ 

.40 

. . . 111. 

.25 

— 

.35 

_111. 

3.50 

— 

4.00 

... III. 

.90 

— 

.95 

.... lb. 

.46 

— 

.49 

. .. Ib. 

2.25 

— 

2.40 

.... 111. 

. 18 

— 

.19 

. .. Ib. 

.23 

_ 

.25 

.... gal 

1 10 


1.15 

.... gal. 

1.05 

— 

1.10 

.... gal. 

.65 

— 

.75 

.... lb. 

.07 

— 

.10 

.... lb. 

1 45 


1.50 

. III. 

.90 

- 

.95 

. . . III. 

.30 


.37 

.... 111. 

.27 

— 

.32 

_ Ib. 

.42 

— 

.45 

_ lb. 

.40 

— 

.45 

.... Ih. 

38 

_ 

.40 

.... Bill. 

.38 

...... 

.40 

.... fb. 

.80 

— 

.85 

.... lb. 

1.65 

— 

1.70 

_ lb. 

1.25 

— 

1.30 

.... lb. 

.18 

— 

.20 

.... lb. 

1.75 

— 

2.25 

.... Ib. 

.081 

— 

.09 

.... lb. 

.081 


.09 

.... Ib. 

.09 

— 

.091 

.... lb. 

.70 

— 

.75 

.... lb. 

.12 


.15 

.... lb. 

.40 

— 

.50 

.... lb. 

.18 

— 

.25 

.... lb. 

3.20 

— 

3.75 

.... lb. 

.15 

— 

.20 

.... lb. 

.75 


.80 

.... lb. 

.25 


.40 

.... lb. 

.32 

— 

.35 

.... lb. 

2.50 


3.00 

.... Ib. 

2.50 


3.00 

.... lb. 

.10 

— 

.15 

_Ib. 

1.15 

— 

1.20 


Japan. . . .. 

Moiitan, crude . 

Paraffine waxes, crude match wax (white) 105-110 

m.p. 

Paraffine waxes, crude, scale I24-I26in.p. 

Paraffine waxes, refined. Il8-I20ni p. 

J*ariiffine waxcM, |■(•fltlcd, 125 m.p 

Parafliiio waxes, refined, 128-130 in.p. 

Paraffine waxes, refined, 133-135 in.p. 

Paraffine waxes, refiiicij, 135-137 m.p. 

Stearic acid, single pressed. 

Stearic acid, diiiililc pressed. 

Stearic acki, triple pressed. lb. 

Flotation Oils 

All prii'cs are f «i b. New 3'ork, iiiilcs*i otherwise stated, and arc based on 
carlimil lots. The oils in 5U-gaI. bbls , gnish weight, 300 lb. 

ritic nil,steam dist ,sp. gr • 0.930-0.940 .. .gal. 

I’ine r)il, puli', ilfst dist _. _ .gal 

Pine l:ir ml, i"t , sp gi. 

Pine l!iroil.'' 1 ilde,Mp I'l 1 


lb. 

$0.31 

— $0.33 

lb. 

.34 

— .37 

lb. 

.55 

— 60 

lb. 

.80 

— .90' 

lb. 

.70 

-- .80 

Ib. 

.25 

— .26 

lb. 

.19 

— .20 

lb. 

.12 

— .14 

lb. 

.08 

- .081 

lb. 

.08 

— 081 

lb. 

.09 

- . 09' 

lb. 

.09 

— .091 

Ib. 

.10 

— 11 

Ih. 

.13 

- .141 

Ih. 

.14 

— .15'. 

lb. 

.17 

— . 17; 

Ib. 

.18 

— 19 

111 . 

.22, 

— .23 


025-1.035 
U25.|.(l35taiikr*arsf • 


Pine tar. lef, thin, sp. gr , I OHO l.9()() . 
Tiirpeiil me, r*niih*, sp gr , 0 900-0 970 
llitrdw-nnrl od, f n b Mieli , sp gr , 0 96 
Pinewnnd ereosoti', ref 


. gal. 

SI 90 

gal 

1 50 

gill 

.48 

g!l1 

. 35 

gill 

75 

gill 

36 

gill 

1 25 

gill 

35 

• gal. 

.52 


Naval Stores 

The prices are f o.b.. New Vi>rk, fm i*ailmi«l lots. 


ItOHill l\-.\ . 

Knsiii W . 

Woncl rrisiii b)>l . 

Spirits nf I iiiiieiitiiie. . 

Wuuil liiipeiitiiii, Hteiim rlist. 

\Vnoil tillIteiil ilie, dcht ilist. 

Pine tar piteli, bid . 

'Par. kiln l.mi.e.l, l.bl. (500 Ib.). 

Retort t;ir,^blil . 

Itosin oil. first run . 

ItoHill (III, seeriiid run. 

Rosin od, third run. . 


280 111. 

SI2.75 

— 


. 280 lb 

12.75 

— 


280 III. 

12.75 

■ - 


. 28(1 III. 

13.00 


h.is 

280 III. 

n no 



gill 

1.20 



gill 

1 . 16 

— 


gill 

1 . 10 

— 


200 lb. 


— . 

'e 50 

. bid. 

15.00 


15 no 

. 500 lb. 

- 

15 50 

g.al. 

.70 

— . 


gal. 

.73 

— 


gal. 

.90 

— 



Solvents 

73-76 deg., steil bbls. (85 lb). 

70-72 ileg , steel bbl.s. (H5 lb ) . 

68-70 deg , steel bbls. (85 lb ) . . . 

V. M and P. iiaphtha. steel bbls. (85 Ib.). 


Crude Rubber 


1 priver coarse 
I'priver raiichn 


(iimninul) 
ball (iioiii 


(iioiiiinul). 


Riblieil smoked sheets 
Drown crepe, thin, eleai 
Amber crepo No. I.... 




$0.41 



.39 



.38 


. gal. 

.30 

r 

lb. 

$0.22 

—$0.23 

lb. 

.15 

— .16 

lb. 

.16} 

— .171 

lb. 

. 19 


Ib. 

. 18 


lb. 

.16 


Ib. 

.17 

— !.i . 


Oils 

VICIJCTABI.K 

The following pricce are l.o.b., New Vork for carload lota. 


China wo^ oil, in bble. (f o.b. Pae. coast). 


Coeoanut nil. Cochin grade, in bbls (nomlnoi).. 


H. r 

> 11 . r 


Linseed oil, boiled, ear lots (domeetio). 


lb. 

$0.14} — $0.15 

lb. 

.isl— .161 

lb. 

.13}— .14 

lb. 

.14 — .141 

lb. 

.15}— .16. 

lb. 

.11 - .11 

lb. 

.08 - .08 . 

lb. 

.11}— .12. 

lb. 

.13}— .14, 

gal. 

1.00 — . . . 

ga. 

.95 — ... 

gal. 

I.OI — .. . 
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Olivo oilt commercial. 

Polm, Lafoo.* ] * .. fu * 

Feanut oJ. crude, tank ears (f.o.b. mill)... lb. 

Peanut oil. refined, in bbb. lb 

Rapeaeed oil. refined in bbla.cal. 

Rapeaecid oil. blown, in bbla. cal. 

8oya bean ^1 (Manehurian). in bUs. N. Y.' *.’ .’ lb. 
Soya bean oil, tank can, f.o.b.. Pacific maet.... lb. 

FISH 

l.icht preened Menhaden. cal. 

YmIow bleached Menhaden. nl. 

White bleached Menhaden.. gal. 

Blown Menhaden. gal. 


Miscellaneous Materials 

All f. o. b. New York I'nless Otherwine Stated 

Baryten, cround, white, ( o.h. King.'* C'reek, S. C. 

Baryten. around, oil color, f.o.b. Kingn (.'reek 
Barytea, crude. 88%(494^^ ba., Kiiign Creek . . 

Barytfw, floated, f.o.b. St. I.ouiH. 

Rarytva, crude, firnt grade. Missouri . . 

Blanc fiae, dry... 

Blanc fixe, pulp.. 

Oaseine. . 

f'halk, domcfitic, extra light. 

('halk, flomceiin, light. 

(Mialk, doiiicMiie, heavy.. 

Chalk, Englinh, extra light. 

Chalk, English, light. 

Chalk, English, dense. 

('hiiia clay, (Kaolin) rnide, f.o.b. mines, Cporgiii 
('hiiia elay (Kaolin) washed, f.o.li Cenrgiu 
(Thina elay (Kaolin) powdenMl, f.o li Crorgiu 
(^hina clay (Kaolin) enitle f.o.b Virginia pmiits. 

China clay (Kaolin) ground, fob Virginia piHiilM. 

China clay (Kaolin), irnpnrtccl, Iiinip. 

('liinarliiy (Kaolin), imported, poadrred ... 

Feldspar, crude, f.o.b. Maryland and Xorth 

Carolina points. . 

Feldspar, crude, f.o.b. Maine 
Feitlspnr, ground, f ti.li Kfaine 

Feldspar, gnm I id, f.o. V North Curolina. 

Feldspar, ground, f.o.b. N Y Stale 
Keldspiir. groiintl. f o.b Baltimore .... 

1'iiIIit’h earth, granular, f o l> Fla , 

Fuller’a earth, powdered, f.o.li Fla, . 

Fuller's eartli. itiipnrted. poailen-d .... 
tlraphite, crueihle, 90^:; oarboii, .Af-hltiiid, .-Mu 
(irapliite, eriirihle, 8S|'; eurbon, ■\^)llnnd, Ala 
(ir:iphil4>. higher lubriesting grndl•^ 

Putiiii'f Htoiie, iniporteil, lump 
Putiiiee stone, flmiieslir, biiiip 
Fiitiiiee stone, ground 

(Quarts (acid tower) ti^t to lii'iid, f o b Malliiiiori' 

Oiiartx (neid tower) IlCn 2 in , fob Mult inn ire. 

(jinirts (aend tower) rice, f ob Bfib'iudre 

tjiiarlx, lump, f.o b Nf>rth ('iircilinn . 

.'Oielliio, orange fine .... 

Slielhie, orange su()Orriiie. . . . 

Shellae, A (’ garnet ... 

Shelliie, 'r N 

Soapstfine . ... 

Tale, paper-iiiiikiiig gnuleH, f o b Vermont. 

Tale, roofing grades, f n b. \'erinoiit 
Tale, rubber grades, f b. Ve iiiont 

Talc, powdered. Southern, f o b. ears . 

Tale, iniporlLtl. 

Tal ■*, California Taleuin Powder grade 


CHSMICAL AHO METALLUBGICAL ENGINEEBIllo 

\ 


999 


2.75 


3.00 

.101 


.101 

.091 


.091 

.08] 


.09 

.15 

— 


I.IS 

_ 

1 20 

1.25 


1.35 

.11 


.III 

.081 

— 

.081 

90.65 


90 70 

.67 

— 

70 

.72 


75 

I.OS 

— 

1.10 


Ores and Seml-flaishcd Prcdacts 


All f.o.b. New York, Unlern Otkorwiae Stated 


Al. eontent. less than 2% FeaO|. up 
a, not more than 114% moisture. 
Calif, eoneeiitrates, iCTo min. 


groan ton 

unit 

unit 
net ton 
net ton 
net ton 
net ton 


910.00 - III 00 

./O 


.65 — 

12.50 — 
11.50— 
24.no - 

17.50 — 

25.00 - 

.011- 
hO — 
70.00 - 
t.5 - 


.75 

.75 

13.00 

12.00 

26.00 


27.50 
Oil 
70 
ROOD 
70 


r. 

net ton 

924.00 

$30.09 


net ton 

22.00 

' 26.00 


net ton 

10.00 

— 12.00 


net ton 

26 50 

< 28.00 


net ton 

10.00 



lb. 

.05 

- .055 


net ion 

60 00 

65 00 


lb. 

14 

18 


lb 

.05 

.06 


lb. 

.045 

055 


lb. 

.04 

05 


lb. 

.05 

— 07 


lb. 

.05 

.06 


lb. 

045 

.05 

rgiii 

net ton 

9 00 

12.00 


net ion 

12 00 

15 00 


net ton 

18 00 

22 00 

its. 

net ton 

8 00 

12.00 


net inn 
net ton 
net ton 

gross foil 
net ton 
net ton 
net ton 
net toil 
net Ion 
net tmi 
net ton 
net «oii 
lb. 


15.00 

25.00 

30.00 

8.00 
7 50 
21 00 
17.00 

17 00 
77.00 
25 00 

18 00 
35.0(1 


40 00 

i5 00 
60.00 

14 ro 
10 00 
23 00 
21 00 
21 00 
U) 0(1 


40 00 
.09 


Bauxite, 52 

to 20% siU 
Chrome ore, 

Crit>.. 

Chrome ore. 50%. Cr,Oa f.o.b. Atlantic Sca> 

board. 

Coke, foundry, f o.b. ovens. 

Coke, furnace, f.o.b. ovena . 

Coke, potroleuin, refinerv. Atlantic Seaboard 
Fluor spar, lump, fob Tonueo. New Mexico 
Fluor apar, standanl, domestic washiHl grmel 

Kentucky and Illinois mines .. net ton 

11 riinnite, 52 'J, Tit 'b. ore. lb. 

Manganese < )re, 50% .M n, e i f Atlantie seaport unit 

Manganese ore, ehemiral (Mn(3-). gross ton 

Molybdenite. 85^ MoS,, per 1b of MoS,, N V lb. 
Monaxite.peruiiitorThOa. o i f , Atlantieacni 

PyritoA, Spanish, finest ,e i t , .Atlantic* seiiporl 
Pyrites. Spanish, furrinee sixe, e i f, .Atlaiitii 
seaport .. 

Pyrites, domestic, fines, fob minca, (la 

Rutile, 95% Tit )f per lb. ore. . 

Tungsti>n, Seheelite, 60% WO- and over, pci 

of WO a (nominal). 

Tungaten, Wulfrainite, 60% WO. and nvei 
unitof WO„N. Y t' 

Cranium Ore iCnriiotite) prr lb ef I'a Or 
P raniuiii oxide, 96% per lb otmtiiineil I’aOn 
Vanadium pentuxidi*. 99**;. 

Vanadium Ore, per lb of Vi < >6 eontnined 
Zircon, wanheil, iron free. 


Non-Ferrous Metals 

New Yi rk Mnrkels 

Cents per T.h 

Copper, eIeetrol.vtie. . 14.75 

Aluminiini, 98 to 99 per ernt . 32.90 

Antimony, wholesale lots, ('hine*.p ami .lapanese . 6, t2(u 6 25 

Njekel, orflirinr.v (ingot) . . 43 00 

Nickel, electrolytic ...... 45.00 

Tin, 5-fnii lo(s . 39 00 

Lead, New 3*iirk, spot . 7.00 7.25 

liCad, E. St Louis, spot . 6.80-7 05 

Zpic, apot. New York .... 7.00 

Zinc, Bput, E. St. I.oiiis . 6.60 


ipurt unit 

35 00 - 


1 unit 

12 - 


unit 

. 17 — 


unit 

.12 — 

.14 

. . lb. 

.15 — 


unit 

. . unit 

6.00 - 


. per 

. . . unit 

4.50 

5 00 

lb. 

2 75 

3 00 

,. . lb. 

2.75 — 

3.00 

... lb. 

12.00 — 

14.00 

.. Ib. 

2.00 — 


lb. 

.05 - 



lb. 

07 

09 






Ih. 

Ib. 

II 

04 

40 

50 

OTMI B .ME 

I’ALS 




Ib. 

0(1 







Ib. 

04 

07 

Silver (eoniiiiereial) .... 


ox 


90 91 J 

net ton 


10 00 

('admiuin 


.. . lb. 


1 40(>f 1 50 

net ton 


-- 14 00 

Bisiiiuth (500 Ib. lots) 


lb 


2 5 '» 

net toll 


17 OU 

Cobalt 


. . Ib 


6 00 

net ton 

5.00 

7.50 

MagiieHiiiiii (f o b. Niagara l-'alls) 


... . Ib 


1 75 

lb. 



Platinum 


nr. 

H5 

0(1(11 90 00 

Ib. 

i 05 

1 10 

Iriiliuiu 


nr 

Vd) 

(KlOt 400 00 

lb. 

90 

95 

Palladiiiiii 


or 

HO 

() 0 (fi H'l on 

Ib. 

.85 

95 

Mercury .... 


.75 Ib. 

5K 

OOCfli 60 'lO 


ton 

ton 

ton 

toll 

ton 

ton 

(on 


15.00 
12.00 
9.50 
12.00 
12 00 
60 00 
20 00 


25 no 
22 00 
15 00 
18 00 
15 no 
70 no 
45 no 


M NISI I LI) .ME 


Refractories 


Rnuxit4» brick, 56% Al , f.o b Pittsburgh 
('brnme brick, f.o.b. Eastern shipping points 
Clmnne oemeiit, 40-45% Cr^Oi 

Chrome Moment, 40-45*';> CrsOg, aanka, in our lots, f.nb. 
Eastern shipping points 

Fire clay brif^, 1st quality, 9-in. shuiies, f o b. Penn¬ 
sylvania, Ohio and Kenturky works 
Fire clay brick, 2nd quality, 9-iii shapes, f.o.b Penn- 

aylvania, Ohio and Kentucky works . 

Magnesite lirirk, 9-iii. straight . 


1.000 

160 

lii‘t trill 

100 no 

net(on 

55-60 

net toil 

60-65 

1,000 

55-60 

1,000 

45-50 

net ton 

no 

net ton 

121 

net ton 

134 

1,000 

65- 70 

1,000 

56 61 

1.000 

55 60 


CoppiT sheets, lifit rolled 
('oppiT but toms 
Copper nil Is 

High brass wire and sliei ts 
lligb bras*' nsls 
Low brii*i.s wiri' and hlieets 
Low brass nsls 
Brazeil brass tubing 
Kraxed brotire tiilung 
SeamlesM eoiifs'r tiiliing 
SeaiiilesH htgli ImisH tubing 


r\L PHOOLCrS 

Warehouse Price 
( ViitMiier l.b 

. 24 50 

. »4 00 

. 29.00 

. 27 50 

. 19 00 

. . . 30.50 

. . 24 00 

...... B.,25 

. 41.50 

28 00 

... ... 27 00 


01.0 METALS -'Die following ;ire the ilenler**' inin liri.‘«iiig iinei-H 
pouiiiJ. 


New Vork —. 
One 


Magnraite brick, Hoaps and splits . ... 

Silica brick, 9-in. bixes, f o b. ('hicugo district 
Silica brick, 9-in. siaes, f.o b. Biniiinghaiii district 
Silioa brick, 9-in. sixes, To b. Mt. Fiiion, Pa . . . 


Ferro-Alloys 

All (.o.b. Work, 

Ferro-earbon*titanium, 15-18%, f.n.b. Niagara 

FaUB|N. Y. net ton 9200.00-^: 

Ferro-chrome, per lb. of Cr. contained, 6-8% 

carbon, carlots. lb. 

Ferro-chrome, per lb. of Cr. contained, 4-6% 

carbon, carlots. lb. 

Ferro-manganeee, 76-80% Mn. domeatio.grow ton 

Fcrro-mangancee, 76-80% Mn, English.gross ton 

Spiegeleiiien, 18-22% Mn.grow ton 

VWo-molybdenum, 50-60% Mo, per lb. of Mo.. lb. 

Ferro-eUioon. 10-15%.......grow ton 

Fhrro-ailicon. 50%.grow ton 

Ferro-ailioon, 75%..growton 

Farro-tungaten, 70-80%, per lb. of contained W... lb. 

Fkrro-nranium. 35-50%oi U. per lb. ef U eontent lb. 

Feno-vanadium, 30-40% per lb. of contained V.... lb. 


.18 — 


9225.00 

9 


.17 

170.00 • 
165.00 
75.80 
2.00 
60.00 


.18 
175.00 
170 00 


('opper, lieiivy ami erurible 

CopiwT, heavy iimj wire 

CTopper, light and iMitlnins 

I.eail, heavy 

fjcud. tea 

Biasa, heavy . ... 

Brass, light- 

No. I yellow hrii s turnings 
Zinc. 


Structural Material 

The following base prices per 100 Ih. are for struatural shapes 3 in. by f m. and 
larger, and plates 9 in. and heavier, from Jobbers' warehoiihcH in the nties iiamed. 


Current 

3'i':ir \ki» 

( 'lev el.'iml ( 'lili .112 

12 50 

17 00 

12 00 

13 50 

12 on 

16 00 

II 75 

12 50 

10 (10 

14 00 

10 00 

II 00 

5 51) 

4 75 

5 5(1 

6 4l0 

4 50 

3 75 

3 75 

5 (10 

7 on 

10 50 

8 00 

12 50 

5 50 

7 50 

5 00 

6 50 

7 00 

10 0(1 

6 00 

6 75 

4 50 

5 00 

3 75 

5 00 


-.New York' 
One 


.75 • 
7 . 00 * 
6 . 50 * 


ou.uu 

2.50 

6S.00 


(.'urront Month 
Ago 

Year 

Ago 

Current 3'ear 
Ago 

Current 

85.00 

.StruRtiirnl sliaprs... 

94.15 

94 47 

93 47 

93.44 

93 17 

94.08 

160.00 

Soft steel bars . . 

4.15 

4 62 

3 37 

3 84 

3 27 

3 98 

.90 

.Soft steid bar sha|N*a 

4.15 

4.62 

3.37 

3 84 

3 27 

3.98 


.Soft steel bands 

5.50 

6 32 

4.07 

6 25 



8.50 

Plat M. J to 1 in thick 4.15 

4.67 

3 67 

3 64 

3 57 

4 28 


■-f*hirag«>— 
()ne 
Year 

Ago 

93 47 

3 37 
3 37 

3 67 




















































Construction and 
Operation 

Connecticut 

>KWAIiK - -'rill* SI. I'ulp 

r.iIM-r {\ Siiiitli SI., Ii.i.M Ui»* 

'iiiili Mit fur tli«' I Mii.striK'tifiii of a l-.story, 
tirixti.'j-ri, to it.s in.'iiiufriciii-itiy. 

•■M Siiiilli SI., lo A, K. Malkin <'o. .'I .Me- 

• li.'iiiii- SI. K^tiinatMl fosi, OOn. 

District of Columbia 

\VAsiii.\wrn>\ Till- iMnii.i.s- 

imm: Ofllii-r of fin* r.-maina i':iiial will n-- 
■ l.iiiln until Nnv. llfi fur riirni*iliinr. tJ.tMUl 
111. V«-in-liaii n il. in nil. lirtO j^al. lilruk Inrn- 
•Iintivn hlai-k, Ki-ailn No. 2. 1.000 lb. Iinllaii 
ii-il, in <iil, .'loo Ib. j;ii i-ii rnrnini‘r< i;il i-lironn-, 

• ir.\. lll••liillnl, 10,000 lb. larripblai'k, in nil. 
■SOO f^al. nmri i-nann-l. 1,000 Ral. varnvli. 

• laiiiar, wlilti-. II.OOO ^al. cn-(i.*-(iti> nil, l.'in 
uiil. .spi-rin nil, 10,000 Kal. lin.*'.i*«-d oil, 20i) 
■^.■il. iiiurintir ni-ifl. .'l,00ti lb. lump .sulf»liiir, 
JO. 000 lb. lump (-.‘ilriuni <‘hlori<ln. 2,000 lb. 

• liinriili- of liirn*, l.'i.OOO lb. l.\f, lOo.OoO lb. 
-iiila a.sli. U.OOfi lb. faii.Mtir .^iOila, li.OOo lb. 

• •'ikiitn. 

Idaho 

llbAHO I'W I jI.iS-—Till- llo\\aiil Tiilp A: 
r.iprr (V). I.*< havini: plan.s pn-piin-il fur 
rln* fiiiKstnifl inn of a in-w.s print papi-r 
fartory InrludiriK a ptiw'i-r plant. 

. list. $4,000,000. T. T.. Toinllnos, City Uank 
I'.IiIk:, Syrai-ii.'«i-, N. Y., riijjr. 

Illinois 

CIIK’ACO Tin* Abmltn Uiv Castings & 
Mfg. Co., 314 \Vi-.*it Clilrago Avi*., lias 
:iW':ird<‘(l tin* i-oiitrant fur tin* ronstru<-tion 
"I* .a 1-story, iriOx272-fl. building at 2IM0 
1 If*1100111 Avr., to C. Tt. .lolinson & Sons, 111 
WV-st W.*L.shlngton St. KstlmnU-d cost. 
$100,000. Kqulpim-nt to i-nst $200,000 will 
bi* Installfd In .saim*. 

CIITtMCO -Tbo T'urlly l»a»klng Co., Ifi20 
West 21at St., plnn.H to ron.strin-t a 2-.Htory 
Mldltlon to Its ppos€.*nt plant. 

CHlf^ACO Tlu-onttl & Co.. 2.'’.riS Arm- 
itagc .St., plan.s to builil :i bottling plant <in 
Ib-ldoti Avt*. botwi-rri Springflold and I'raw- 
forcl Av<-.m, lilstimatiMl «-o.st. $l!i0,n00. 

Iowa 

FORT nolHlF- Till* Ikl. I'Mm-. has 
awarilod the rontrart for (hi* f-onstriu-tlon 
of a .3-.s|ory. I!inx2ti0-ff. hicb school to 
Mfiflsfm & I*rt«-rson, GI6 Tbiikli-rs Elxch.. 
Minneapolis. Minn. A chemical laboratory 
will be installed in saim*. Kstimated co.Mt. 
$64.';.300. Noted (Jet. 13. 

KHKIJ..SH1IRC, The Hd. Kdiii*. will re. 
««-lvc bids about .Ian. ir> for the con.stru**- 
llon of a 3-story. KOxllO-ft. grade high 
schooL A chemical laboratory will be In¬ 
stalled In same. Nstimatecl cost, $190.000. 
\. K. Rife. MOey. J. cj. Ralston, 709 Ij. A .1. 
Iddg.. Waterloo, an-lit. 

Kansas 

C.-XNIOY—Tlie elty is linving plans pre¬ 
pared for the const ruction of a tilt rat Ion 
plant. RInek & Vealeh, Mutual Rldg.. 
Kansas City, Mo., engrs. 

Maryland 

li.VI^TIMORK • - The (Mt> I'ouneil has 
I warded the contract for tlie construction 
*jf a :i-story, 76x271x.'i0x241-ft. school at 

• 6 l^nlrobe Park to the Standard Constr. 
’’o.. 1713 Sansome St.. Philnilelphla. I'a. 
lJ:.MIinated cost. $i9.';.000. 

Massachusetts 

SOMFRSRT -The Somerset Stovt* Fdry. 
Cti. has awarded thi* eontrnet for the eon- 
Ntnutiori of a l-slory. 70xl60-ft. foundry 
to ncfittle & Cornell. 33 North i.)u«rrv St'.. 
Fall River. Estimated <ost, O.SO.OOO. N^>ted 
Oct. 6. 

SOt^TI-l H.\DI.<KY—Mt. Holyoke College 
plans fo build a seienee building. Estimated 

• ost. $riOn.onn. . m. K. Wooley. pres. 


Michigan 

KIVFIt ROrtJK—Tlie l«tl. Fdiie. will 
award the <-firilraet for the eotistriu-lion of 
.1 :{-.*<tiu-.\ li:gh .'-eliool on De.nrborii ltd. 

.V I li«-»ini al laboraliiry will be installed In. 
saiiie. I'Xtiiuated cost, $7ri«‘.U<i(i. A. K. 
Hi-iii r. pres. Van T-eyen, Schilling, KeOUgh 
A Reynold.'^, .i.'ili Ca.s.>s jWi\, Detroit, Mi'Chts. 

Minnesota 

A'l'KIN The I'.d. Fidile. Is having plans 
l>iepar«i| for the enii.-^l rip-tion of a 2-.stor.v. 

1 tiL’x I high .xi-hool. A eh«‘inie:il labo- 

iat<ir,\ will be installed in .same. Fstiiiiaied 
eost. $17r).00(). llt-iiry S. Swan.soii, t''rosby. 
an lit. ;ind engr. 

New Jersey 

.\TF..\.\T1(‘ CITY—Tin- Dd. I'Min-. All.iii- 
t'e :ind l‘;nifle Ave.s., plans to buiM ;i 3- 
sloi-y high .SI hool. A rbernieal laboratoi-y 
will hi in.sl;i11i-d in .same. Kstimated <-ost, 

RI 1)1 ;KI*'1 KIJ ) -The Continental Folding 
I’a per r.ii,\ Ci>., 122 \V.*i.<!h]ngton St., Ilrook- 
l.\ n. N. V.. will soon award the ef»ntraet 
for the eonstnietion of a 2-story, inox 
.■»U0-fl. f;ielor.\ on Crarid Am-, ami Hall St. 
\V. IS. Wills, Irie., 11S1 Myrtle Aye., Ib'ook- 
lyn. A', y.. .-irelit. and i-ngr. 

New York 

I'orcMKKKI’SIK Till- Slato IfOKiiiliil 
Comn.. I’apitol, Albany, will receive bids 
lint:) Dee. 1 for tht* eoii.striietion of addi¬ 
tions and alterations to the water .supidy 
sy.sti-m. ineluihng additional fllters, etc., at 
the lliidsoii River Slab- Hospital hen-. 

Ohio 

lRDNTOX--The Irontori Firebrick Co., 
llayw'ard Rldg., plans to build an addition 
ttf two :{0-ft. round dowrndraft kllri-s. 

•M.ARION -Tli(‘ elty is li.aving plans pre¬ 
pared for the eon.striK-tlori of a .sanitary 
si-wei- system and .sewage disposal plant. 
Kstim.'ited eo.st, $1,000,000. 

A’DrXCSTOVVN- The eity is In the 
market for l;ibor:i1ory equipment, etc., at 
the Mimieip:il ('ontagioiis lio.spltal. Esti¬ 
mated eo.«!t, $60,000. 

Pennsylvania. 

• iUK.VT HKNI"*—Th.- N. IT. Parke I,i atlier 
Co. is having plans prepared for the con¬ 
st met Ion of a 3-.*itory, 7rix200-ft. tannciry. 
Kstimated eost, $150,000. Doekwood, Grcben 
A Co., 101 l*ark Ave., N<*w York City, 
an Ills and engrs. • 

PIllliADKLlTirA- The |{(-lniont Paeking 
A' Rubber C.i., 133 North 2nd St., has 

awarded the eontraet for the eonstriietion 
of a 2-.slory. 13t)xlJ»n-ft. addition to its 
plant on i^oral and Wheatsheaf Sts., to G. 
Kessler Con.str. Co., Drexel Jtldg., i*hll:i^ 
di-l|ilii:i. Pa. Estimated eost, $60,000. 

Texas 

D.\Idj.\S—^'rhe Raptisi Memorial Sani¬ 
tarium. .lunlua and College Sts., is having 
plans prepared for the construction of a 
fi-story. 10()xl20-ft lio.anltul. Chemical lab¬ 
oratories wMlI be ln.st.*illed In same. Esti¬ 
mated eost. $800,000. C. D. Hill A Co.. 
S. \V. Tdfe Rldg.. archt. 

D.AfdiAS—The City and Dallas Co. are 
having plans prepared by H. M. Greene, 
:ii’<‘ht.. North Texas Rldg., for tho construc¬ 
tion of a hospital to cost about $150,000. 
The city voted $225,000 bonds, county will 
vote i*qu.al amount. Chemie.il laboratory 
eqiiiprnc-nt. irieliiding X-ray. etc., will be In¬ 
st allerl ill same. F. W. Wozencraft, mayor. 

Id’RROC'K -The West Texas Sanitarium 
.tssoclatlori Is having plans prepared for 
the construction of a 4-story .sanltariiiTn. 
A ehernicnl laboratory will be Installed in 
same. Estimated cost, $110,000. Henry T. 
IMielps. Gunter Rldg., San Antonio, nreht. 

R.ANtlKK -Tlie Ranger Roller Wks. plans 
to build II sheet steel and shi*et Iron manu¬ 
facturing plant. Estimated co.st. $100,000. 
D. C. McFall, pres. 

Wisconsin 

CT,EAR T.AKE—The Rd. Edue. will re¬ 
ceive bids about Dec. 15 for the construe-'' 


Coining Meetings 
and Events 


Aaikkk’A.n Association i-on tiik .Ndvanim-: 
MI-:.\T of- .'^cirvi-K will hold its 1020 meeting 
Dec. 27. 19LM), to Jan. 1, 1921. at Chicago, 111 

AMi-’itP'X.N t^KUAMir SoriKTy will hold It^ 
amiu.-il meeting Hu- wi-i-k f»f Fi-b. 21, 1921. 
at ('oliimbus. Ohio, with lii-adquarters at 
the Di-.'^ehler I lot el. 

Amkhii’An Chk.mk’AT. Srii’ii-;TY will hol«l 
it.s sixly-llrst iiie«-ting at Roehcf^tep, N. Y.. 
.April 26 to 29, 1921. 

Amkhioa.n Ii\,s Assoimation is bolding It.*, 
sei-eii«l animal ei>nveii11oM at Ibe |-Iot«-I 
PennsyI VI Ilia, New York, Nov. 15 to 20. 

A AIKIIICXN iN.STiri-TK OW (’blKMIl'AT, ENUI- 
XKKKS will hold it.s winter meeting at New 
Orleans. Die. 6 to 9. Headquarter.-- will 
be at the Hi»i<-| i-^t. Charle*^. 

AmK iiK’ANf^ Mi.M.NO CoNuiiKSs is holding It- 
Minvention in Di'iivei* .\ov. 15 to 19. 

AMKKIOAN I’KTUOI.KI'M I.N.STri*OTK will 

ilold Its annual meeting on Nov. 17. 18 and 
19 in W.'i.*iliiiigton. D. C. H«*adquarters 
will he ;it the New AVillard Hotel. 

.AMKIUOAN I’llYSlOAT, SoiMKTY Wdll llOld :i 
meeting Nov. 27 at the <Ta.se School of Ap- 
plJi-d *Scienei*, I'leveland. and the annual 
meeting, beginning Di-e. 28, at (’iih-ago, tin 
latter being tin- oi’easlori of the special 
quadn-nnial meeting of the American Aaso- 
elation for liie .Advaneemeiil of Science and 
ihr* Afllllated Soeletle.s, 

AMKIIIi'AN' SoeiKTY OK Mkchanicai. Enci- 
NRKiis' 1920 aiimial meeting will be held in 
the Engineering Soi-lel li-.s' Ibiilding from 
Dec. 7 to 10 liielusive. 

Aittomotivk Eoi ii'mknt Association i.s 
liolfling t(.s si-c-orid annual expo.sitlori In the 
Coliseum, Cliieago. 111., thl.H week. Truek.s. 
automobiles, traelor.s, motor buses and 
equipment for afrplaiie.s and submarines will 
be dlsplnyid. Mei-titig.s are .at the Congres.** 
Hotel. 

COMMO.N ISkU’K M ANIiKArTUKKIia' ASSO¬ 
CIATION OF Amkuica will hold its annual 
meeting at the Hotel Pennsylvania, New 
York City. Jan. 31 to Fi*b. 4. 

Fwokratko .Amkiih'ax Knoinkkkino So- 
ciKTiKS will hold its flr.sl meeting In Wash¬ 
ington, D. C., Nov. 18 and 19. Ann*rlcaii 
Engliiec-rfrig ('ouncll will holil its organi¬ 
zation meeting Nov. 20. Treadquarter.s for 
both will be .It tin- iNew Willard Hotel. 

Nkw Jkusky Chkmicat. Society holds a 
meeting at the Statler Restaurant, Newark, 
N. J., the second Monday of every month. 

l*iiii.Ai»eLi>iiiA Section, AMEmcAN Ciibm- 
h;ai. Society, will hold lt.s M‘gular meeting 
Nov. 18 at the*. Engineers' Club, Philadel¬ 
phia. Ellwood Hendrick will speak on 
"Relativity and Ufe." 

Tayloii Society will hold Its annual 
meeting Dee. 2, 3 and 4 in the Engineering 
Societies lildg.. New York City. 

The following chemical societies will 
meet nt Rumford Hall. Chemists' Club. New 
York City, as follows: Nov. 19, American 
Chemical Society; Dec. 10, Amorlean Chem¬ 
ical Society, Joint meeting with Society of 
Chemical Industry, American Elc*ctrochem- 
ical Society and Soeifit^ de Chimlo Tndus- 
triello; Jan. 7, American Chemical Society: 
Jan. 14. Society of Chemical Industry. Per¬ 
kin Medal award ; Feb. 11, American Blee- 
troi'hemleal Society, Joint meeting with So¬ 
ciety of Chemical Industry, American 
Chemical Society and Socl#t£ de Chimlo In- 
dustriellr; March 11, American Chemical 
Society, Nichols Medal award; March 25. 
Society of Chemical Industry; April 22. 
Society of Chemical Industry, joint meeting 
with American Elect rorhemfcal Society, So- 
de t'hlmW* IndiistricUo and American 
Cheml<*al Society ; May 6. American Chem¬ 
ical Society : May 13. Socl^t6 do Chlmie In- 
diistrlello. Joint meeting with Amorlean 
('■hemlcal Society, Society of Chemical In¬ 
dustry ahd American Electrochemical So*- 
clety; May 20, Society of Chemical Tndus- 
^ try; Jl^pe 10, American Chemical Soidely 
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New Import and Export 
Classification Needed 

ITH the expansion of the chemical industries, it 
has become necessary to rely more and more for 
commercial information upon the statistics of imports 
and exports compiled by the Bureau of Foreign and 
Domestic Commerce. There is urgent need for a new 
classification of these figures, as well as for the con¬ 
solidation of the Bureau of Customs Statistics of the 
Treasury Department and the Bureau of Foieign and 
Domestic Commerce of the Department of Commerce. A 
plan to put these reforms in effect has been agreed upon 
by all concerned, but unless Congress can be induced 
to provide the necessary fumls before Jan. 1, it will 
he necessary for the improvement to be delayed for 
another year. 

As a result of studies begun some time ago, new 
classifications have been arranged. The new import 
classificatiori covers 984 separate commodities, as com¬ 
pared with 700 in the present schedule. The export 
classification likewise has been increased from 700 items 
to 1,234. It was expected that these new schedules 
would be put into effect Jan. 1, 1921, but the additional 
work demanded of the Statistical Division of the Bureau 
of P^oreign and Domestic Commerce, owing to the 
tremendous growth of chemical imports and exports 
since the war, makes it impossible to start work under 
the new classification unless Congress provides addi¬ 
tional funds for statistical work. 

At its last session Congress was asked by the Secre¬ 
tary of Commerce for $400,000 for compiling foreign 
trade statistics, but no appropriation was made. It was 
proposed at the same time to transfer the control and 
expense of operation of the Bureau of Customs Statis¬ 
tics in the New York Custom House from the Treasury 
Department to the Department of Commerce and per¬ 
haps consolidate it with the Division of Statistics of 
the Bureau of Foreign and Domestic Commerce. The 
estimate of $400,000 is approximately double the pres¬ 
ent cost of these two statistical bureaus which it is 
proposed to unite, but the additional amount was 
expected to take care of extension of import and export 
classifications; introduce more efficient method.s for 
compiling and publishing monthly and annual reports; 
compile statistics of exports by states of origin; fur¬ 
nish special statistical statements to interested parties 
in more detailed form than is customary in the monthly 
summary; and otherwise improve the statistical serviic 
for the benefit of the Government, trade and com¬ 
mercial organizations and firms engaged in foreign 
trade. The advantages of this consolidation and im¬ 
proved sen^ice will be quite obvious to those who now 
have to deal with the separate bureaus. 

It is now planned to request the Appropriations 


Committee of Congress to hold a special hearing on this 
estimate in advance of the hearings on the annual 
appropriations for ih^ fiscal year commencing with 
July, 1921, for the purpose of explaining the necessity 
for additional appropriations for statistical work in 
order that the revised import and export schedules may 
be put into effect Jan. 1, 1921. According t< law the 
annual report on statistics of commerce and navigation 
of the United States with foreign countries is luib- 
lished with the close of a calendar year, thus making it 
necessary to initiate changes in the classification at 
the beginning of a calendar year. It is to be hoped that 
a post-war measure of such importance will receive 
sympathetic treatment at the short session of Congress, 
and we suggest that representatives of the industries 
concerned exert all legitimate influence to bring this 
about. 

Production ('osis 

And Commodity Prices 

O DOUBT a great many persons would disagree 
•with a .statement that in the orgy of high com¬ 
modity prices from which the country has now begun 
to em(»rge prices w’ere dictated by costs, and yet as to 
many industries there is ground for maintaining such 
a position. Of course the qualification must be made 
that very large profits were added to the costs before 
the selling prices were named, but that is another story. 
The manufacturer saw that it was a “sellers’ market” 
and in endeavoring to produce at the maximum rate 
possible he had no incentive to hold down his costs, for 
any extra cost could be added to the selling price, with 
a liberal toll in profits. 

The new idea in manufacturing is that .selling prices 
arc going to dictate costs. The seller is, not going to 
make prices in future, as there is to be a “buyers’ 
market.” The buyer knows very little about costs, but 
is good at making comparisons between prices of the 
various things he buys. He may not be able to tell from 
its looks whether a factory makes overcoats or shoes, 
l)ut if he finds that overcoats have come down to a cer¬ 
tain relation with the pre-war price he expects shoes 
to do the same, or vice veran, according to which is the 
lower. When copper is selling at less than its 1913 price 
and less than its ten-year pre-war average ho is sus¬ 
picious of pig iron when it does not do the same thing. 
If the pig iron producer cites his coats the buyer, having 
now an opportunity to speak, is likely to say, “So much 
the wor.se for your co.sts.” Then the merchant-furnac«»- 
man is likely to have a conference with the coke producer 
and the iron ore producer. 

The great explosion has been the explosion of the 
theory that the dollar is worth only fifty or forty cents, 
or perhaps the proverbial thirty cents. One can spend 
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his dollars for copper, or ryi? iron, ^jr wheat, or cotton, 
or movie shows, or various other things. The tables 
are turned. The profiteers talked about forty-cent dol¬ 
lars. Now the buyer has an opportunity to talk and he 
will inquire why his dollar will not buy as much of one 
thing as of another. 

Time is a great corrective, and time is going to aid the 
buyer in coming into his own. If the producer has 
costs that arc too high he will be given time to correct 
the situation. If the workman is still spending money 
and does not want to work hard he will be given time 
to spend the money and reform his mind. 

In the readjustment of costs two distinct elements 
that make up costs are to be recognized. One of the 
elements is the efficiency of the manufacturing organiza¬ 
tion that produces, while the other is the profit of some 
one from whom raw materials or supplies are purcha.sed. 
The first item is being shaken out. Machinery is as 
efficient as formerly, while some workmen are not. They 
do not produce as much per day as formerly. Kvery 
day of late one has heard of cases of a factory closing 
for one day or two days a week and finding its output 
increased instead of diminished, or of ca.ses of 10 or 16 
per cent of the workmen being “laid off,” with the 
remainder producing more than the full quota had pre¬ 
viously produced. 

There are few manufacturing industries that do not 
buy large quantities of supplies. Those supplies have 
been high priced and have increased the cost. When 
inordinate profits are eliminated the costs of the manu¬ 
facturer or assembler will be reduced. If the reduction 
does not occur voluntarily time will be given for reflec¬ 
tion. While in the past increases have been handed up 
the line to the final selling price 1o the ultimate con¬ 
sumer, reductions will now pass down the line. The 
country will not be really active indu.strially until it 
engages in the construction work that is so much needed, 
the work for which the investor pays, and the invc.stor 
will have definite ideas of what a construction job 
should co.st him. 

Western Industrial Growth 

And Its Influence on Chemical Development 

CONOMICALLY the increase in population of the 
Western states is of more than local interest. The 
rapid growth of a few rather limited areas has resulted 
from agricultural or from industrial developments that 
have gained impetus during the last decade. Arizona 
and Montana, through irrigation, have become agricul¬ 
tural, no longer to be considered as mining slates only. 
California south of Tehachapi is becoming an industrial 
region. Even in, the San Joaquin and Sacramento 
valleys, which have becomb one almost continuous gar- 
flen, there is considerable manufacturing in the larger 
cities. The San Francisco Bay district, at the gateway 
of an important avenue of trade, no longer handles only 
the articles of commerce passing through the port, but 
is supplying manufactured products of its own for 
export and for shipment to other sections of the coun¬ 
try; in 1919 the value of manufactures was over 
$750,000,000. More than two hundred new industries 
have been established during the first nine months of 
this year in the San Francisco district, and this number 
has been exceeded in the territory contiguous to Los 
Angele.s. The Columbia River basin is developing along 
manufacturing linos and, together with British Colum¬ 
bia has established a paper and pulp industry which 


should become of more than local importance. While 
the Puget Sound country and the Northwest as a whole 
is principally a lumber-producing region, the output of 
manufactured products is increasing. So the mountain 
states are emerging from the mining and grazing into 
the agricultural, and the Pacific Coast states from the 
agricultural and lumbering into the industrial stage of 
economic development. 

The chemical industry is not a pioneer; it follows 
rather than leads and grows best where general manu¬ 
facturing has* become well established. Along the 
Pacific Coast where raw materials are available the 
chemical industries have a fertile field for growth, not 
only to meet local needs but also to supply the rapidly 
developing Oriental market for chemical products. 

(irood Rails Are More 
Than Sulphur Prints 

O WHAT end are all Dr. Burgess^ tests? “Why, 
to separate good rails from bad ones,” is the ready 
rejoinder. But do they? These test.s, probably the most 
minute study ever made of a rail rolling, performed 
in painstaking detail, picture rails of all sorts, like 
men from all over the globe -black, yellow, high cheek- 
boned, dolichocephalic. And they’re all good! Witness 
the report from the railroad company: “There have 
been no failures of Had field rails or of the Maryland 
Specials.” 

A metallographist, if asked to .state the fundamental 
axiom of his science, might re.spond that metallograph- 
ical uniformity i.s .synonymous with metallurgical ex- 
t'cllence. But he would be placing the cart before the 
horse, for it is not always true even that metallurgical 
excellence demands microscopic homogeneity; further¬ 
more excellence certainly does not .stop with unifor¬ 
mity, nor is metallurgy limited by the micro.scope. 
Following analogous sophisms, are not rnetallograph- 
ists, chemi.sts and testing engineers in danger of 
building up a picture of what good metal ought to look 
like, analyze like, and test like; and then when they 
find a piece of metal which approximates this master¬ 
piece, .say, “Behold, here is a really excellent rail”? 

Perhap.s Dr. Burgess has fallen into this trap when 
he .says, “Recalling the greater uniformity of the .sink- 
head over the comparison ingots as .shown in nearly 
all 'other mechanical te.st.s, in le.ss segregation, greater 
homogeneity as shown by .sulphur prints and etching. 
le.ss amount and variability in di.scard to sound steel, 
the question of the significance and interpretation of 
the drop test* may, it would seem, be raised with 
propriety,” and then cites as evidence against the drop 
test the fact that it failed to show differences among 
the three Maryland heats. It was unmistakably able, 
however, to distinguish between the Hadfield ingots and 
the Maryland ingots, and the latter stood punishment 
better, something apparently which was not expected. 

What docs Service, the court of last resort, .say? Its 
only remark as to relative quality is; “The average 
abrasion of the No. 1 Hadfield rails was 0.42 .sq.in., 
that of the Maryland Special rails 0.37. Abrasion for 
No. 2 rails was 16.1 per cent for Hadfield and 9.7 per 
cent for Maryland Special.” 

Chemical & Metallurgical Engineering has been 
glad to devote all necessary space to present the record 
of the work de.scribed by Dr. Burgess. It is instruc¬ 
tive in many obvious ways, possibly not least of which 
is the reflections it ought to excite in the mind of 
a philo.sophical metallurgist—if there is such a person. 
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Trade Wastes and ^ asset. However, value as an operatina asset is only 

Stream Pollution potential until the manaaer aives him an opportunity. 


attention is directed by William H. Wells, of 
Jt\ the New York State Conservation Commission, in 
a recent number of Science, to the need of more inten¬ 
sive study of the pollution of streams from trade wastes. 
When we consider the millions spent in carrying water 
to cities, in protecting watershecls, in filtering, etc., ive 
observe how needful is uncontaminated water, A stream 
is, in a way, a living thing in which a great biological 
equilibrium is and must be maintained. * As soon as this 
is disturbed we meet dangers to health and disturbance 
in the cycle of life. Sometimes one small industry is 
enough to bring this about, and unless precautions are 
taken the wastes of many industries are almost certiiin 
to do it. If the oxygen dissolved in water becomes 
diminished, the fish will suffocate, for water is to fish 
w^hat both earth and air are to land animals. Organic 
wastes have the power to absorb oxygen from the water, 
and thus make it uninhabitable for fish life. It is rare 
indeed that fish are no more found in streams because 
of overfishing. They swim away to other waters because 
they cannot get enough air, or because they meet some 
trade waste that makes life unbearable to them. 

The amount of contaminating material a water can 
absorb without injury to its various uses is strictly 
limited by the rate at which such substances may under¬ 
go physical or chemical change. This, in turn, depends 
upon the biological capacity of the stream to bring 
about this change. 

Every trade waste needs special study, and splendid 
work has been done in individual instances. Generally 
speaking, however, we let by far too much pollution 
into our streams, using them merely as vehicles of 
transportation to carry offensive matter from our 
neighborhood to another whence fish have long since 
departed. There is room for much improvement in this 
connection. So far as pollution by sewage is concerned 
we believe that as soon as some practical method of 
drying sewage is discovered we shall sec all of the 
sludge turned to inoffensive nitrogen fertilizer, while 
the chlorinated effluent will harm neither man nor beast. 

Only Applied Research 
Produces Profit 

SOUND theory is always valuable, a correct result 
of careful research is always an asset; but until 
translated into useful and used form neither produces 
any dividends. In no field is this more certain than in 
chemical industry. 

In his recent address, “Thrift in Coal,’’ delivered 
before the Iron and Steel Institute on Oct. 22, GEORfiE 
Otis Smith stressed Ihis point very effectively. He 
was speaking of boiler-firing results in a large plant 
which prided itself on the high-gra<le fuel burned, about 
15,000 B.t.u. per pound. This plant was getting only 
Ihe equivalent of about 11,000 B.t.u. because of poor 
operating practice, and it is with full justification that 
Dr. Smith said of the manager: “That coal yser needed 
expert firemen more than chemists—better practice 
rather than more theory.” 

Such a situation might seem at first thought to be 
an indictment of the chemist. In some cases the defect 
is chargeable to the research man or the chief of the 
laboratory, but more frequently it is probably the 
manager or superintendent who is at fault. Any com¬ 
petent chemist, whether engaged only for the control 
laboratory work or for original research, is a potential 


indeed, encouragement, for direct application of labora¬ 
tory results in the plant. 

Teamwork in the relationship between chemist and 
superintendent or chemist and manager *is a first 
essential. Each has an important element to contribute 
in the application of the laboratory results. The 
laboratory data are cold figures without the interpreta¬ 
tion of the chemist. But an impossible situation and 
impractical results may often result if the interpreta¬ 
tion is solely upon the basis of laboratory ideas. A 
sympathetic understanding of the limitations of the 
laboratory as well as cordial appreciation of its pos¬ 
sibilities wdll do much to vitalize the product of the 
workers with beaker and test-tube. On the other hand 
an intelligent study of the practical plant problems by 
the chemist, combined with tact and patience in seeking 
to apply laboratory results, is also an essen.ial pre- 
ro(piisite to success. 

Knowing Something About 

The Other Fe11ow*R Ruaine.ss 
URING the <li.scusaion of a paper before the Ameri¬ 
can Zinc Institute in Chicago recently someone 
stated that one of the reasons for the high recovery of 
zinc in European smelting practice was the fact that 
the clays used in making the retorts were of better 
quality abroad. If the Institute had been informed in 
the work of the American Ceramic Society this erro¬ 
neous observation vrould have been immediately chal¬ 
lenged, for the fact is that the United States produce.^ 
i lay of eveiy sort equal to or better than the European 
product; and that several grades of German clay held at 
a premium previous to ihe war now sell at a discount on 
the American market. The metallurgist must work with 
the ceramist to find the solution of the problem of iron, 
lime and silica content in zinc slags, and the consequent 
reactions on retorts; to know that a refractory compo¬ 
sition is often made less refractory by the addition of 
a more refractory material to ihe mix, as shown in 
eutectic diagrams. In turn the ceramist must be ad¬ 
vised as to the composition of various ores and slags 
in order to select the better clays for refractories. Only 
by a constant interchange of ideas during the rapid 
progre.ss of both industries can the best results obtain. 

It is equally necessary that the chemical engineer be 
informed as to the eiforts of the mechanical engineer 
in improvement of machine design. Glaring examples 
of lack of such knowledge exist in many chemical plants 
today, with absurd designs worked out by chemists 
where standard machinery might have been applied. 
Likcwi.se the chemical engineer must also know the bet¬ 
ter structural methods developed by the civil engineer, 
fir much waste results. • 

And so on in every line of engineering practice. In¬ 
stances miglit be multiplied, all leading to the conclusion 
that progress will be most effective when we have the 
closest co-operation among related interests. Just how 
this can best be accomplished is problematical. Much 
depends upon the general intelligence and breadth of 
vision of the individual—upon a natural realization of 
the incompleteness of his own profession and its prob¬ 
able dependence in some detail or other on a relate<l 
subject. The next best thing to knowing a subject 
first-hand is to know where to look for the information. 
Usually it is to be found close at hand, though sometimes 
in unexpected places. 
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Readers* Mews and Comments 


The Chemist and the Coking Industry 

To the Kflitor of Chemical & Metallurgical Engiru^ering 
Sir:— 1 have read with much pleasure the article by 
a. S. McBride on “The Chemical Profession, Its Op¬ 
portunities and Responsibilities,” which appeared in 
("HEMicAL & Metallurgical Engineering of Sept. 8. 
In this article 1 note the following paragraph: 

We have whole industries neglected by the chemist. 
Coking, except in a very few cases, is undirected by 
science. It remains a mechanical-engineering art, 
almost, 'n fact, a trade, so largely is it guided by rule- 
of-thumb methods. 

1 presume that in writing the above the author had 
especially in mind the beehive coking industry, regard¬ 
ing which the statement is entirely correct. I think 
we can say, however, that the coking industry in 
America is today the byproduct coking industry. It 
is some years since the production of byproduct coke 
(exceeded that of the beehive oven and the problems 
that are before the producers and users of coke arc 
essentially conUned to the byproduct oven. The 
United Stales (leological Survey stated in its last an¬ 
nual report on this subject that the capacity of 
the byproduct coking plants of the country is now 
approximately 80 per cent of the total requirements 
nf the metallurgical coke users. 

If we accept this statement, 1 believe there is no 
doubt that there are only a very few industries in 
America in which the chemist plays a more important 
part. The two systems of byproduct coking which 
are prominent in this country are represented by the 
Koppers (-ompany of Pittsburgh and ourselves. The 
Mcllop Institute of Pittsburgh is very largely given 
over to research work. This was founded by the finan¬ 
cial interests which control the Koppers Company 
and it is working very closely with that company in 
the solution of chemical problems which constantly 
come up in the development of the byproduct coking 
industry. Our own company has an organization of 
considerably over one hundred chemists, outside of 
those doing routine work, and the time of these men 
is largely taken up in the study of problems connected 
with the development of the coking process and the 
use of the products obtained therefrom. Practically 
every proposed modification of an old method and 
i*very problem connected with a new method, or with 
a different or more compiete utilization of products, 
js submitted to be worked out by these research men, 
;ind every process connected with the industry, from 
the routine analyses of the coals used clear through 
to the finished products ready for shipment, is con- 
.stantly checked by our chemists. 

Not only is this the case in the operations of the 
two companies named, but every independent operator 
of byproduct ovens has its organization of chemists, 
and the United States Steel Corporation, which operates 
a considerable number of plants, has an important cen¬ 
tral laboratory in which the men are constantly en¬ 
gaged in research w’ork, looking to the betterment of 
the operation in addition to the routine checking of 
every part of the process which, as far as I know, is 


carried out at every byproduct coking plant in the 
country. 

I know you will be glad to have these facts and I 
believe the bj^product coking industry is one of the 
best examples of the importance of the chemist in the 
development of modern industry. 

SfiTiot-Solvjiy <Ni. W. H. Blauvelt. 

S> ruc'iisr*. .\. 


Synthetic Production of Hydrocarbon Fuels 

To the, Eilitnr of Chemical & Metallurgical Engineering 

Sir:—I have read with great interest Mr. Acheson's 
letter in your issue of Aug. 18, and comment thereon 
by Mr. Birdsall on page 606 of the Sept. 29 issue. 

The question raised by these gentlemen is one which 
will well merit attention. Mr. Birdsall’s suggestion as 
to the production of a pure hydrocarbon i.e., pentane 
—in place of the natural mixed products is a likely 
result. In other words, when man produces a hydro¬ 
carbon he will probably excel nature, just as he gen¬ 
erally excels her when he duplicates any natural product 
by controlled processes. 

The gentlemen mentioned may be interested to know 
that I have developed a successful method of effecting 
an aqueous solution of carbon from cheap materials 
such as coke, etc., but have not as yet succeeded in pro¬ 
ducing synthetic products of commercial use. 


^*Ii‘V«-hincl. fUiiii. 


Arthur R. Bullock. 


A Note on Research 

To the Editor of Clumical & Metallurgical Engineering 
Sir:—P ermit me to second most heartily the thought 
expressed in the editorial entitled “A Note on Re¬ 
search,” published in your Oct. 13, 1920, issue. There 
is very grave danger that the periodical effort to 
“organize” and “systematize” research, which is just 
now in full swing, may defeat its own end. It is 
no more possible to place real research on a business 
basis than to organize the writing of poetry and music. 
Who, for instance, would look for a real contribution 
to dermatology from the chemist to a state geological 
survey, and 3 'pt this has recently happened. 

|T„,v..rsity ..r Alalmma. STBWART J. I.LOYD. 

i»f I'In'inistry ami <'liriMU-;il 


(lerman Exporter Asks Cash Against Documents 
A prominent German house exporting chemicals, 
drugs and related articles has published in Argentina 
the following statement of its terms of sale: 

In regard to our conditions of sale, we must demand 
payment against delivery of documents by reason of 
the present economic conditions. The unfavorable 
state of German exchange carries with it a great risk 
since we sell in Swiss francs. Should our exchange im¬ 
prove, we will experience a los.s which may be very con- 
si<lorablc between the date of the invoice and receipt of 
payment against documents. 

By giving credit to our clients this risk would be too 
great and we would be obliged to invoice in German 
marks, leaving to our customers all the risk of the ex¬ 
change, a thing which is not to their interest. The pay¬ 
ment of our invoices made out in Swiss francs may be 
made, according to the desire of the client, also in 
marks or American dollars at the exchange of the day. 
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Chemistry and the Food Industry 


An Outline of the Far-Reaching Importance of Applying the Principles and 
the Technique of Biochemistry to the Solution of Problems Relating 
to the Industries That Use Agricultural Raw Materials 

By carl L. ALSBERG* 


T he food industry is the basic industry and the 
largest industry of every country. It is the key 
of all key industries. The value of its products 
far exceeds that of any other industry or of any group 
of them. In 1914 the foods manufactured in the United 
States were valued at $4,81 (>,709,000 -and thi.s figure 
does not include foods which were sold for consumption 
without going through some form of manufacturing 
proce.ss. In that year iron and steel products had a 
value of $3,223,144,000. The largest single food in¬ 
dustry in point of value of the finished product is that 
'>r the slaughter house, the products of which in 1914 
were estimated to he worth $1,(551,965,000. Improve¬ 
ments and economies atfecting the production, prepara¬ 
tion, distribution and preservation of food hold a place 
of vital importance to the people far above that occupied 
by any other industry. 

Limited Application of Scientific Research 
TO Food Industries 

Despite the tremendous importance of the food indus¬ 
try, the application of the results of scientific research 
to it hitherto have been limited. Such efforts have been 
tow'ard improving the methods of producing raw ma¬ 
terials—that is to say, to increasing either the yield 
of crops per acre or reducing the labor required for 
the production of each food unit. Until recently, with 
a few exceptions such as sugar refining, milling and 
brewing, but little application of chemistry or chemical 
engineering has been made to the manufacturing of 
the raw material produced in agriculture into the fin¬ 
ished product suitable for use upon the tabic. 

The reason for this is very simple. The manufac¬ 
turing of the raw materials into products fit for food 
was conducted practically entirely in the home. Just 
as carding, spinning and weaving were transferred from 
the home to the factory more than a century ago, so 
during the past few decades there has been a similar 
gradual transfer from the home to the factory of many 
of the processes of manufacturing finished food out of 
the raw materials. This translocation is only in its 
beginning. Ultimately' it will have a more profound 
effect upon civilization than the development of the 
textile industries, for it will open the gates of an im¬ 
mense reservoir of labor, the labor of women, who com¬ 
prise half the population. Whether or not the prospect 
is a pleasant one is another matter. Even today the 
demand for canned goods is a good index of unemploy¬ 
ment. The urban laborer's wife seeks to lighten her 
burden, when the family is prosperous, and the first 
method that suggests itself is the purchase of ready-to- 
serve foods. 

In this transfer the methods of the home were the 
first to be used in the factory. Usually these methods, 
satisfactory enough for small-scale operations, are 

•Chirf. Bureau of Chemistry, U. S. Department of Agriculture. 


wasteful and impracticable on a large scale. A process 
lhat may be sanitaiy and cleanly in the kitchen often 
becomes filthy and dangerous in the factory. 

(Miemical Control in Food Manufauturino as a 
Result of the P'fdkral and State 
Puke Food Laws 

Until very recently, but few factories had introduced 
chemical methods of control. The introduction of these 
methods has been hastened by the necessity of controll¬ 
ing products to meet the reciuircmeiits of Federal and 
state pure food laws. It is not the least of the services 
rendered by .such legislation that it has opened the 
eyes of many a manufacturer to what trained men can 
accomplish in improving processe.s, reducing waste and 
eliminating iiiicertain rulc-of-thuinb methods. Today, 
in most of these plants, chemists would be retained if 
all food legislation were wiped off the statute books. 

Food manufacturing, since it is so new as an industry, 
presents to the chemist a multitude of problems, many 
of them of the most profound economic importance. 

('IIEMICAL PROKLEMS TO Bk SOLVED IN THE 

Milling Industry 

In the milling industry, which was among the first to 
introduce exact factory control, there remain problems 
well worthy of any chemical engineer’s attention; prob¬ 
lems, the .solution of which would influence 'human 
affairs as profoundly as any discovery in metallurgy. 
Thus wheat must be moistened—“tempering,” the miller 
calls it- before milling. How much it is moistened 
depends upon the head miller's judgment. He must 
base his judgment not merely upon the characteristics 
of each lot of wheat to be milled but also upon the 
weather. It is self-evident that on a humid day fewer 
fine particles pass through a given sieve than on a dry 
day. If tho wheat is too moist or not moist enough, 
or there is a change of weather which checks the dessi- 
catioii of the stock as it passes through the mill, 
particles of flour may pass over sieves that should pass 
through them. Thus perfectly good flour may pass into 
the feed-bin instead of into the flour sack. It is one 
of the head miller’s duties, by constantly readjusting tfie 
equipment, to see that this does not occur. In doing 
this he relies chiefly on his judgment. There can be 
no doubt that if the tempering of wheat were to be done 
in all mills on .some .still-to-be-determined scientific 
basis; and if the operation of milling were to be con¬ 
ducted under controlled conditions of temperature and 
humidity, say in an inclosed system, the amount of jicr- 
fectly good flour that could be saved for human con¬ 
sumption would be tremendous. 

Though wheat is not a particularly good food, it is 
supplanting other bread grains all over the world. This 
is partly because it is, in a sense, a time-saving crop, 
and partly because it contains gluten. An hour's labor 
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will produce more food enersy in ^he form of wheat 
than in almost any other form. By virtue of the prop¬ 
erties of its ffluten, wheat flour when mixed with water 
yields a tenacious elastic mass, dough. The carbonic 
acid gas generated by the yeast used to leaven the dough 
cannot therefore escape into the atmosphere as it does 
from a mixture of corn flour and water. The gas 
bubbles are held enmeshed in the gluten in such manner 
that when the gluten is set by coagulation in the oven, 
the bread has a peculiarly desirable flavor and texture. 
The property of gluten to yield a tough elastic dough 
makes it possible to bake leavened bread. This property 
it owes to its physical state, and not, so far as present 
knowledge goes, to the chemical istructure of the mole¬ 
cule of the proteins of which it is composed. There is, 
as far as it is possible to foresee at the present time, 
no theoretical reason why other proteins in other bread 
grains are not susceptible of such manipulation as to 
give to them the physical properties of gluten. It is 
a problem of colloid chemistry. To discover the method 
by which this can be brought about will make it possible 
to produce a loaf of leavened bread from other materials 
than wheat. The economic signiflcanco of such a dis¬ 
covery is so obvious that it does not require elucidation. 

This is not the only problem of the cereal industries. 
Raking is still largely an art and not a science. Kven 
the grading and standardizing of its basic raw material, 
flour, is in its infancy. Years of research will have to 
ensue before it will be possible to standardize fully the 
processes of baking and to control such factors as the 
reaction and moisture content of the dough and the con¬ 
ditions of yeast growth. Even the factors that control 
the ‘‘going stale” of bread are not understood. It cer¬ 
tainly is not a mere drying out. In some localities at 
times as much as 7 per cent of the commercially baked 
I)read has gone stale before it was sold. 

Economic Impoktanck of the Utilization of 
(JRAIN SOKC.iniMS 

One of the biggest problems of the cereal industries 
nf the United States is the utilization of the grain 
sorghums, such as kalir, feterita, pro.su, milo maize and 
their relatives. The amount of land that can be kept 
under cultivatio!i in the somi-arid portion of the United 
States, which includes much of western South Dakota, 
Nebraska, Kansas, Texas and much of the Southwest 
generally, depends to no inconsiderable degree upon the 
price of grain sorghum. Anything that will widen the 
market for this crop will inevitably make agriculture in 
this section more profitable and will extend the area of 
this very large portion of the United Stales that can 
l>e subjected to cultivation. 

Grain sorghum has about, the composition of corn. 
Before the war it was sold at a considerable discount 
under corn because practically the only outlet for it was 
in competition wdth corn as stock feed. Under normal 
conditions the price should be something like 15 per 
cent under that of corn, since it has a corresponding 
lower feeding value. There is, therefore, a demand for 
a commercial outlet for grain sorghum and it is already 
beginning to be used for alcohol production. 

It should be possible to And a future outlet in the 
creation of a kafir corn products industry producing 
essentially the same materials as the corn products in¬ 
dustry—i.e., starch, glucose, dextrine, oil and byprod¬ 
uct feeds. In addition, there are indications that wax 
may also be obtained. The man who creates this or a 
similar industry using grain sorghum as raw material 


will as surely confer a tremendous blessing upon the 
semi-arid regions of the United States as he who builds 
an irrigation system. This man must be a chemist or 
a chemical engineer. 

Other Chemical Problems in the Dairy Industry 

There are many other problems in the dairy industry 
demanding study. The production of butter and the 
control of its composition and texture involve problems 
in the chemistry of emulsions worthy of any physical 
chemist’s attention. Indeed, it is by no means incon¬ 
ceivable that there is some more efficient way for cut¬ 
ting the emulsion which we call milk than by the ancient 
mechanical process of churning. The production of 
butter substitutes, a rapidly growing industry, presents 
(luite analogous problems. To give to these substitutes 
all the nutritive qualities of butter is a problem quite 
capable of solution. It awaits the attention of some 
biochemist. 

GHEMICAL 1*R0BLEMS in CATT1.E FEEDS 

Dairying is not the only part of animal production 
that is in process of being made over by the chemist, 
lie is bringing about a revolution in the use of feeding 
stuffs for beef, pork and milk production. Corn, for 
example, is not a very efficient feed, and biochemists 
have shown that this is due in part to a deficiency of 
the corn proteins in certain amino acids. They have 
shown that these acids are present in abundance in 
such materials as cottonseed, copra and peanut cake. 
Such materials added to corn should make of it an effi- 
ciont feed. This has been demonstrated conclusively 
for one of the feeding stuffs derived from corn and 
inappropriately known as corn gluten. Upon a diet con¬ 
taining corn gluten alone as the only protein, a young 
animal will grow but slowly. If, however, as little as 
one-third of copra cake, which is cheaper than corn, 
be added, the animal will grow rapidly. With a suitable 
mixture of corn and such materials as copra cake or 
peanut cake it is possible to produce an optimum rate 
of growth with as little as 10 per cent of protein, the 
costly ingrodiorit of the diet. The result is that a 
vastly smaller amount of feed need be used to produce 
a pound of live weight, while the time required is im¬ 
mensely shortened. What the application of principles 
like this means to the cost of producing meat and milk 
and what they mean to the mixed feed industry with 
an annual output amounting approximately to $700,- 
000,000 is obvious. 

Chemistry in the Sugar Industry 

Even the sugar industry, upon which chemists, in the 
creation of the beet sugar industry, have already ex¬ 
erted a profound influence, still presents a multiplicity 
of problems. It is by no means certain that sugar cane 
and sugar l>eets are the ideal sugar plants for all 
climates and soils. At least one other plant, the nipa 
palm, shows great promise, and there is no telling what 
of commercial value a systematic chemical survey of the 
vegetable kingdom would uncover. Moreover, sugar 
refining demands simplification so as to make possible 
the economical production of white sugar upon the plan¬ 
tation with all the economies in labor, transportation 
and handling therein involved. These, too, are prob¬ 
lems that will be solved by the application of the prin¬ 
ciples of colloid, physical and biological chemistry, for 
they involve the removal from the sugar plant juices 
of colloidal materials and the control of enzyme action. 
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factors that are intimately connected with the forma¬ 
tion of molasses, which the sugar house chemist usually 
endeavors to suppress. 

Chemistry in the Industries Utilizing Sugar 

There is a very great amount of work to be done in 
the industries that utilize sugar as their raw' material 
particularly the confectioner’s industry. The going 
stale of candy is, in the majority of instances, merely 
the crystallization of the sugar. It shjiuld be possible 
by the application of the principle of physical chemistry 
to prevent most of these losses. Hard candies are boiled 
to a definite temperature mainly for the purpose of in¬ 
verting a certain proportion of the sugar that they con¬ 
tain. This is, therefore, a more or less haphazard 
matter. If too little invert sugar is formed in the 
process of boiling the candy, the sugar will crystallize 
and the candy will rapidly become stale. If there is too 
much invert sugar formed, the candy will be hygroscopic 
and will become sticky in hot weather and not salable 
for these reasons. This is a very important problem 
to the confectionery industry and one that should be 
capable of solution by very simple chemical studies. 

Chemistry of Food Flavors 

Another carbohydrate industry that demands the at¬ 
tention of physical chemists is the manufacture of jams, 
jellies and preserves. The conditions for jell forma¬ 
tions, for the inversion of the sugar, the preservation 
of the rich ripe flavor of fruit and the achievement of 
the best possible texture are all problems of colloid or 
physical chemistry to which practically no attention has 
been paid by properly trained men. It should be pos¬ 
sible for such men to vastly improve the methods of 
producing these materials and to introduce very im¬ 
portant economies and improvements in the processes. 
Indeed the whole matter of the chemistry of food flavors 
is one of tremendous economic importance, for food 
prices often depend not upon food value, but uiKin 
palatability. With a complete knowledge of the chem¬ 
ical nature of flavoring materials it would be possible 
to give to cheap but nourishing foodstuffs a high degree 
of palatability. 

'Phese problems are of the utmost importance to the 
canning industry since the retention in the preserved 
finished product of color, flavor and texture is one of 
I he ends it is striving for. Moreover, containers and 
methods of sterilization have by no means been per¬ 
fected. The prevention of the deterioration of canned 
goods, of the rusting and perforation of the cans, of the 
blackening and change in color of corn and other prod¬ 
ucts—these are but a few of the problems that con¬ 
front the chemical adviser to the canning industry. 
Some of these problems, no doubt, will be solved in part 
by abandoning canning as a means of preservation and 
substituting dehydration- -a new and, at the moment, 
rapidly developing industry that presents to the chemist 
and the chemical engineer a host of its own peculiar 
problems. 

Importance op Biochemistry in the Solution 
OF Food Manufacturing Problems 

An innumerable number of examples might be cited 
to show what the chemist has accomplished in the food 
industry. Such examples have been avoided on the as¬ 
sumption that what has been done, as, for example, in 
the hydrogenation of oils, will be known to the readers 
of this journal. It seemed preferable to give a few 


examples from thtV field tlfat remain to be developed. 
It is evident from the examples given that these oppor¬ 
tunities belong very largely to the biochemi.st and that 
future developments must follow’ the performance of 
fundamental laboratory research which, in this field 
as in any other, must precede practical application in 
the industry. Until recently the science of biocheniistr>’ 
has been cultivated only in medical faculties. Biochem¬ 
istry in this and in other countries has been a hand¬ 
maiden to medicine. The time has come when a new 
type of biochemist must be developed who applies the 
principles and the technique of biochemical research to 
the problems of agriculture ;ind the problems of the in¬ 
dustries that use agricultural raw materials. The time 
has come when chairs of biochemistry should be found 
in technical schools as well as in schools of medicine. 

The Arsenic Industry in Japan 

Arsenic is found in Japan as an ore, as well as being 
a byproduct from the smelting of copper and lead, re¬ 
ports Vice-Consul Gootlier of Yokohama. 

Ore deposits arc said to be fairly large in the Prefec¬ 
tures of Oita, Miyazaki, Hiroshima, Hyogo, Shimanc 
and Okayama, their percentage of arsenic ranging from 
15 to 30 per cent. 

In 1918, 1,828,198 lb. of ore valued at $9,204 was 
produced. The output increased to 2,133,281 lb. in 
1919, but its value decrea.sed to $0,975. This did not 
include ore used at the mines by the companies for 
producing arsenious acid, or crude “arsenic.” 

Concerning this “acid” available statistics give the 
total production in 1918 as 877,651 lb. and 2,862,653 lb. 
in 1919. Its exact, value is unobtainable but may be 
estimated from the declared export returns of consulates 
in Japan, excluding Taiwan and Dairen. The total ex¬ 
port to the United States in 1919 is given as 1,821,340 
lb. with a value of .$70,739, of which 1,387,388 lb., valued 
at $48,337, was from Vokohama. The total export from 
Yokohama to the United States during the first seven 
months of 1920 is stated as 1,102,020 lb., valued at 
$39,510. 

Methods of Production 

Arsenious acid is produced in Japan by direct reduc¬ 
tion of arsenic ore and also as a byproduct in copixT 
and lead smelting. The former method hem'll used 
oil a small scale for the last ten years, but only f|uitc 
recently have byproduct methods been installed by cer¬ 
tain copper and lead mining companies in endeavors to 
consume poisonous gases, etc., from smelting operations. 

Under the direct method of producing arsenious 
“acid” one company is said to have a capacity of about 
”>,333 lb. at a firing. Tfie charge is renewed about 
twenty times a month. From ore of 20 per cent arseiic 
the output of one furnace will make approximately 13.- 
333 lb. of crude arsenic each month. 

About 20 per cent is lost in refining. 

The three ]argc.st manufacturers of arsenious acid in 
Japan are said to approximate a monthly output of 
seventy tons (crude only), thirty and fifteen tons (l)oth 
refined), respectively. 

The arsenic content of acid thus produced by both 
methods is, roughly, 95 per cent in the crude and about 
97 to 99 per cent in the refined. 

If the industry is given adequate support by large 
companies, it is claimed that. 4,000 tons of acid per 
year can be produced from known sources. 
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Electric vs. Combustion Furnaces for Low Temperatures 


KIcctric Furnaces Have the Advantage in Temperature Control, Reliable and Permanent Source of Heat, 
and Maintenance—Cost of Power Is Counterbalanced by Economy in Space, Aux¬ 
iliaries, and Operation, While the Quality of Product Is Greatly Enhanced 

By frank W. BROOKE and GEORGE P. MILLS 

t 


AS A hoalinjr affont, electric energy was first used 
in a coniinnrcial way abojit fifteen years a^o. 
X JL 'I’be application made at ihat time was in a single- 
phase mcltiiiK furnace. The development of the electric 
arc-melliiiK furnace is well known. The application of 
electric energy to processes renuirinjf low temperatures 
raiiKiuK up to 1,800 deg. F. (1,000 deg. C.) is more 
recent, hut has now reached a state of perfection and 
during the last throe years has made remarkable strides 
in the steel industry, many important large installations 
having been made during this perioil. 

I’robably one of the l>est means of explaining the 
salient fioints of an electrically-hcated furnace is by 
comiiaring its characteristics with the characteristics 
of fuel-fired furnaces in general use. It is recognized 
that excellent results in the heat-treating field have 
been obtained by the use of various types of combustion 
furnaces, and it is our purpose not to minimize this 
development, but to emphasize the direction of the most 
recent progress. 

Principle anij Design 

An electric furnace, whether of standard or special 
design, consists essentially of a steel shell properly 
reinforced and supported. Against the shell is laid up 
an ample thickness of high-grade heat-insulating brick 
arranged in three or four courses with all joints broken. 
The furnace lining of firebrick is placed inside and 
bonded to the insulating brick. The heating element 
preferably consists of very rugged ribbon resistors hung 
on insulating brick, which are built into the firebrick 
lining. 

The rugged construction of the electric furnace com¬ 
pares most favorably with the construction of the hearth, 
walls and roof of the combustion type of furnace, which 
are necessarily cut up by ports, flues, combustion 
chamber, etc. These openings, being subjected to the 
high flame temperatures, constitute one of the chief 
weaknesses in the construction of the combustion 
furnace. The elimination of these features not only 
allows the most rugged construction and reiiuires the 
most limited floor space, but reduces the design of the 
electric furnace to a scientific problem. Known quanti¬ 
ties are dealt with throughout. 

On account of the simplicity of principle and design, 
the electric furnace lends itself admirably to many forms 
of construction. Some of the more common forms are: 

(1) Horizontal chamber type, in which the work is 
charged and withdrawn through the same door. 

(2) Vertical cylindrical type with top cover. 

(3) Horizontal tunnel type, in which the work is 
charged in one end and discharged at the other end. 

(4) Car bottom type. 

(6) Conveying type. 

(6) Recuperative type, in which the hot outgoing 


work provides energy for preheating the cold incoming 
work. 

(Character of Heat 

In the best type of fuel-fired furnace, the heat is 
generated by the combustion of the fuel with the oxygen 
of the air at a temperature far in excess of the actual 
degree required in the work to be treated. This heat is 
produced in a separate combustion chamber and has to 
be I'arried through a series of flues, false bottoms, 
double arches and port-holes, all of which absorb a con¬ 
siderable amount of useful heat. Even then there is 
a great element of uncertainty in distributing the heal 
uniformly over the material treated. Another phase to 
be considered is that, where the material to be treated 
is nol all of uniform section, the result of the high 
ti*mperature gradient is to overheat the thinner sections 
in order properly to heat the thicker sections. Gases 
leave the furnace at a high temperature, and even with 
the regenerative type of combustion furnace a large 
liercentage of the heat developed is wasted. 

Heat in the electric furnace is generated in resistor 
units distributed over the interior of the furnace, and 
may bo produced at a temperature only slightly higher 
than that to which it is utilized by the work. This is 
important, as it eliminates the po.ssibility of the surface 
of the work being overheated or burned while the inner 
masses are coming up to temperature. As no combus¬ 
tion takes place, no gas or air is blown through the 
furnace. On the other hand, the atmosphere in the 
furnace is dead or quiet, and full advantage is taken of 
penetrating, uniform radiant heat, 'fhe energy being 
confined, it is taken up by the work at the maximum 
rate at which the surface will conduct heat to the inner 
masses. 

Temperature Control 

Accuracy and uniformity of temperature control are 
obtained in the electric furnace to a degree that can¬ 
not be produced in any combustion furnace. On a 
small furnace all of the heating elements are connected 
to the power supply circuit through one automatic 
control panel. In larger furnaces, or where the process 
requires two or more different temperatures in the same 
furnace, the processed material being conveyed through 
the furnace, the heating elements are divided into 
separately-controlled zones. It is an easy matter to 
provide a complete heating, holding and cooling cycle, 
with time and temperature automatically controlled for 
the complete cycle. 

On account of the fact that the heating elements may 
be so distributed as to radiate additional heat energy in 
the zones subject to the greatest losses from radiation, 
excellent uniformity of temperature is maintained 
throughout the furnace. Temperature uniformity 
throughout the furnace within plus and minus 6 deg. F. 
is the usual condition obtained. 
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With any form of combustion furnace it is necessary 
to regulate the temperature by means of rate of firing, 
uperation of dampers or valves, which means that the 
temperature control is entirely dependent upon the 
ability of and care taken by the operator. In the com¬ 
bustion type of furnace it is very difiicult to arrive at a 
true indication of the temperature of the material to 
be treated, owing to the fact that there is a large 
difference of temperature between the source of the 
hciit namely, the fiame -and the material to bo treated, 
and also because the most usual location of a pyrometer 
tube is such as causes the gases lo impinge upon it. 
which again gives an erroneous reading, both of them 
higher than the true reading of the work itself. 

It is also a very common practice, especially in the 
.'^leel industry, to “soak** the steel to be treated. This 
practice of soaking in cornbu.stion furnaces is usually 
a matter of playing safe, because there is no true 
method of ascertaining when the steel itself is at the 
correct desired temperature for the heat treatment, and 
the length of soaking is invariably decided on from past 
experience, always at the expense of the amount of fuel 
required per ton of steel to be treated. There is also 
a practice of going to a higher temperature than is 
really necessary, for the same reason, as the metallurgist 
wishes to make absolutely sure that he has gone above 
the recalescence point of the particiilar stool ho is 
treating. 

The electric furiiace fulfills two very desirable objects, 
the first being that with first-class recorders the 1 rue 
point of soaking can he determined as soon as if is 
reached. The recorder al.so shows not the temperature 
of the furnace nor the temperature of any inpinging 
flame, but the true temperature of the work itself, and 
if the metallurgist recpjircs a very fine grade of stool 
for any particular purpose he may go ju.st as near to the 
recalescence point, with perfect safely, as he desires. 

Fuel Comoarisons 

Oil as a fuel, e.specially under present-day conditions, 
has the following objections: Tt reciuires in proiK)rtion 
a very large amount of air, quite a lot of which, unless 
the furnace is of the mufile type, comes in contact with 
the material to be treated, and if this material is of 
an oxidizable nature it will scale. Other materials, such 
as enamel, may be affected or completely destroyed by 
contact, not only with the air, but also with the oil 
or products of combustion. If these features are to be 
avoided in combustion furnaces, mu file types of 
furnaces have in a good many cases to be resorted lo, 
or else the material has to be pa* ked with some pack¬ 
ing material in boxes, both of which very .seriou.sly 
affect the thermal efficiency of the furnace and thereby 
the cost of fuel. 

Natural gas in nearly all its present fields has to be 
supplemented, during certain parts of the <lay, by arti¬ 
ficial gas, which at once lowers its heating value. This 
occurs at the time that most manufacturers require 
the greatest supply and, because of this demand, arti¬ 
ficial gas has to be supplied to the main, thereby 
reducing its heating value at a time when it is 
most needed. 

One of the most important political questions in the 
world today is to assure an adequate supply of oil for 
the future. Some of the figures published by the 
(Government must give every manufacturer serious con¬ 
sideration for the future. In addition to this, the 
supply is also subject to a good many economic con¬ 


dition.s, such as .stkikes, eifibargocs, car shortages, for 
which there is only one practical solution to the individ¬ 
ual manufacturer, which is to put in a very large 
storage capacity. This calls for a high first cost instal¬ 
lation and automatically increa.ses (he seriousness of the 
congested condition. 

Ill the case of coal, while our future supply is 
undoubtedly adeiiuate for .some time to come, the same 
ocoiioniic conditions exist. 

Ill the case of electricity as a fuel, the manufacturer 
need not have any consideration for storage or future 
supply, 'fhe storage is taken care of for him by the 
large public utility companie.s, which by their charter, 
have first, priority on fuel supplies, and the wonderful 
water-power resources have been tapped only to a small 
extent. 

iTK.MS TO iNlTJqiK IN FiR.ST (-OST 

III comparing the first cost of heat-treating luriiaces, 
the purchaser often compares the cost of the furnaces 
only. This is decidedly unfair toward the electric 
furnac(>, and a true comparison can be made only by 
figuring up the total first cost, not of the furnaces, but 
of the c*)mplete installation. Thus, in an oil-fired 
furnace, it is only fair to figure in the co.st of .storage 
tanks, the cost of all the pi])iiig and the cost of the 
l)low(*rs or coniprt»ssors, as the case may be, for the 
air supply, and, in a good many cases, new railway 
sidings. In the case (»f coal and other fuels, it is often 
necessary to pul in new or additional sidings, or to 
have trestle work, .supply bins or crarie.s, together with 
handling apparatus. 

The space occupied by any type of combustion furnace 
for a given tonnage of material to be treatcil per day 
is very much larger than any type of electric furnace. 
When to (his is added the extra .space that is always 
reijuirod by comiuistion furnaces for their auxiliaries, 
such as storage tanks, siding, compressor rooms, ash 
disposals, etc., the comparison should bo given vcr>' 
serious consideration. 

Maintenani'k 

Four or five years ago, in discu.ssiiig electric furnaces 
*)f the resistance type, one of the moat usual que.stions 
was: What is the life of the heating units? And the 
makers of the electric furnaces had to reply in terms of 
hours, such a thou.sand hours or two thousand hours, 
as the case may have been. 

With the remarkable progrt'ss made, however, during 
the last three ycar.s, this has been entirely eliniinated, 
and the life of a heating unit today may be stated to 
lie indefinite, as heating units that have been in opera¬ 
tion for over two years on a commercial basis, day in 
ami day out, are still as good today as the day they 
were installed, and their only source of breakdown woiAd 
be mechanical, when the furnace is of a poor design. 
The refractory lining of an electric furnace has a 
remarkably long life. This is because of the principle 
on which the furnace works, whereby the temperature^ 
of the healing units is only slightly above that of the 
temperature desired, and for all purposes where the 
electric furnace of the ribbon resistance type is used 
the temperature is so well within a safe limit for 
refractory material that there is no burning out of 
the bricks in the furnace. 

This is not the case in combustion furnaces, where 
high local temperatures and impinging of the flame on 
such parts as baffle walls, flues, portholes, etc., cause a 
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very serious wearing out or breakdown of the brick 
In the case of oil, too, there is always a lot of 
mechanical maintenance, due to cither dirt in the oil 
or, durinif the cold weather, the oil being very heavy 
and choking up small parts so necessary in this type of 
itistallation. Whereas, in the case of electricity, once 
the busbars and wiring arc installed the How of elec¬ 
tricity is absolutely constant. 

Cost of Operation 

There is one correct way in which the cost must l)e 
figured in order to arrive at a true conclusion. This is 
to figure the total cost of a given process per unit of 
'Salable output. The total cost must include overhead-- 
such as taxes, interest and depreciation—which vary 
with the initial cost of the installation and its lasting 
qualities; factory space occupied; repairs and mainte¬ 
nance; cost of fuel, including all labor incident to 
the handling of the fuel and disposal of ashes and 
refuse. 

When the total cost per day or per week is arrived 
at by including all of the above items, it should be 
divided, not by the total number of units produced by 
the furnace, but by the number of units which pass 
inspection. 

It is most unfair to compare, as is often done, the 
cost of electricity with the cost of oil or coal on the 
car. With the electric furnace the heating agent—^that 
IS, the electric power—is measured by meter at the 
control panel and the total cost of the “fuel” is the 
number of kilowatt-hours used, times the rate. With 
the coal-lired furnace expensive labor is used from the 
time the coal car is placed on the siding until the ashes 
arc placed on the dump. With the oil-fired furnace 
labor is necessary for the keeping of the oil storage, 
pumps, piping and burners in good operating con¬ 
dition. 

High temi)erature gradient is not necessary in the 
tdectric furnace. The repairs and maintenance on the 
electric /urnace, therefore, are negligible. With the oil- 
or coal-fired furnace, temperatures up to 3,000 or 3,300 
deg. K. (1,700 deg. C.) must be taken care of in the 
combustion chamber and flues. The maintenance of 
these parts of the combustion furnace, therefore, is 
quite an item and must be figured. 

Space occupietl by the electric furnace is always loss 
than that occupied by a combustion type of furnace. 
When the fuel storage capacity required by the com¬ 
bustion type of furnace is considered, the comparison 
is greatly is f.nvor of the electric furnace. This is an 
item to be considered in the cost of operation. 

Due to the remarkable temperature control and uni¬ 
formity of heating obtained* in the electric furnace, 
rejections due to spoiled work have always been less 
in ftie electric furnace than in any combustion type of 
furnace. In some classes of product very few rejec- 
t ions will double the cost of the heat-treating process. 

'rhe cleanliness surrounding an electrical installation 
of any type is too well knowm to retiuire description. 
The high degree of insulation and the remarkable degree 
of thermal efficiency which can be maintained in the 
electric furnace result in a clear surrounding atmos¬ 
phere that is never higher than the normal temperature 
of the shop—a feature worthy of consideration. Volt¬ 
age on the furnaces is never of high order. In most 
furnaces arrangements can be made where the current, 
and thereby the heat, is automatically cut off as soon as 
the doors begin to open. There is no danger from ex¬ 


plosions or “gassing,” and from the safety engineer’s 
point of view these installations are ideal. 

Summary 

'rhe advantages of the electric furnace over combu.s- 
tion furnaces may briefly be summarized as follows: 

1. Absolutely automatic temperature control. 

2. Saving in labor—no handling of coal, ashes, eil, 
storage, pumps, etc. 

3. Upkeep cost,so small as to be inconsiderable. 

1. Saving in space occupied. 

5. Large saving in coats due to reduction of rejections 
in finished product. 

(i. Improved product. 

7. High thermal efficiency. 

8. Ideal shop conditions. 

r)iil;iil<'l|ilil:i, I’.'i 

South .African Trade in Soap 

The total amount of common and brown soap 
imported into the Union of South Africa in 1913, a 
pre-war year, was 6,626,476 lb., valued at $273,331, says 
Consul CJeiieral George H. Murphy of Cape Town in 
Commerce Reports, The principal countries supplying 
this soap were the United Kingdom, 5,508,884 lb., valued 
at .$224,681; Australia, 857,171 lb., valued at $37,326; 
and the United States, 213,169 lb., valued at $8,145. 

In 1918 the total imports amounted to 725,692 
lb., valued at $63,460. This was supplied as follows: 
United Kingdom, 172,843 lb., valued at $15,658; Aus¬ 
tralia, 154,142 lb., valued at $9,868; and the United 
Strifes, 369,179 lb., valued at $34,892. The total exports 
in 1918, consisting almost entirely of domestic produce, 
amounted to 3,112,966 lb., valued at $317,325. Most 
of these exports went to contiguous countries in the 
following proportions: Madagascar, 1,162,845 lb., valued 
at $109,077; Southwest Protectorate, 723,441 lb., 
valued at $14,488; Portuguese East Africa, 337,744 lb., 
valued at .$35,374; Belgian Congo, 258,144 lb., valued at 
$30,921; British East Africa, 242,299 lb., valued at 
$27,290; and Zanzibar, 222,437 lb., valued at $23,694. 

This decrease in the imports and the large increase 
in the exports arc due almost entirely to the estab¬ 
lishment in South Africa during the past few years 
of several large soap manufacturers, among which are 
Lever Bros. (Ltd.), of England, which now has a 
practical monopoly of the laundry-soap business in 
South Africa. This soap retails for Is. 9d. (42c.) 
for a package of six cakes, each cake being approx¬ 
imately 1 X 21 x 3 in. in size. 

The customs duty in the Union of South Africa on 
imported laundry soap is 4s. 9d. ($1.14) per 100 lb. 
or 25 per cent ad valorem, whichever duty shall be the 
greater. A rebate of 7d. (14c.) on each 100 lb. or 3 
per cent ad valorem, as the case may be, is granted on 
the product or manufacture of the United Kingdom or 
reciprocating British colonics. 

While the market is limited and will be even more 
so with the growth of the domestic industry, the only 
possible way in which to reach it would be by a great 
amount of advertising and by placing an agency in the 
hands of a progressive manufacturers’ agent. Such 
manufacturers’ agents often cover the whole Union, 
calling upon the entire wholesale trade. In placing 
products with one wholesale house this often restricts 
the business to the clientele of that particular house, 
as most of the wholesalers prefer to have exclusive 
agency rights in the products that they handle. 
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The Fundamentals of the Electroljrtic Diaphragm Cell*—I 


Detailed Study of Brine Composition and Products During Electrolysis in Diaphragm Cell^^—Current, 
Decomposition and Energy Efficiencies—^Pounds of Caustic Soda Diffused per Sq.Ft. of Dia¬ 
phragm per Hour Into Saturated Brine at Varying Decomposition Efficiencies 

IlY lllTGH KELSEA MOORE 


I N 1897 E. A. Allen and H. K. Moore introduced a 
cell in which was claimed the basic principle of hav¬ 
ing the cathode unsubmcrgcd in the electrolyte. Dur¬ 
ing the twenty-three years which have elapsed since 
this time this principle has revolutionized the entire 
cell industry in the United States. 

The first experimental cells built had horizontal dia¬ 
phragms .submerged in a bath of kerosene oil and the 
caustic as it was formed on the cathode sank to the 
l>ottom of the oil and w^as siphoned off from the bottom. 
On account of danger of fire, experiments on this line 
were discontinued and the experiments were conducted 
having the cathode unsubmerged in the electrolyte but 
with no oil to balance the static head of the liquor in 
the anode compartment. Owing to the importance which 
the unsubmerged diaphragm cell has assumed in the 
electrolytic industry, it might be well to discuss the 
fundamental principles involved. 

Tn order that there may be no misunderstanding in 
regard to the unsubmcrgcd diaphragm cell, 1 wish to 
mention that one type of cell represented by the Ilar- 
greaves-Bird cell, used for the production of carbonate 
of soda and chlorine, had an unsubmerged cathode. This 
type of cell, however, was not available for the produc¬ 
tion of caustic soda and so far a.s I know has never 
been capable of producing caustic soda. In this cell the 
diaphragm was so impregnated as to prevent the per¬ 
colation of the electrolyte. The unsubmerged diaphragm 
type of cells to which T refer allows the electrolyte to 
percolate through the diaphragm. 

Suppose we start with the fundamentals. If a coni- 
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parlment filled with salt brine is divided into two parts 
by a permeable diaphragm and an anode is inserted in 
one compartment and a cathode in the other and a direct 
current is passed through, we have chlorine liberated 
at the anode and caustic soda liberated at the cathode 
according to the following equation: 

Na(’l I IK) C l 1 H » [ NaOir 

ViKiilr O.'ilhode 

If lhc» passage of the current is continued, we obtain 
an electrolyte ('onslantly decreasing in percentage of 
salt and constantly increasing in percentage of caustic 
soda. There will also be a slight increase in the per¬ 
centage of water in spite of the fact that water is used 
up in the production of caustic soda. This is due to loss 
of chlorine which overbalances the loss of water. (See 
Table I and Fig. 1.) 

In Fig. 1 it will be noticed that the term “Decompo¬ 
sition Elficiency” has been used and in order to pre¬ 
vent any misconception of terms, the author’s own defi¬ 
nitions are included throughout. Therefore this article 
.should be read and criticised in accordance with them 
and not hy any other definitions with which the reader 
may have previously been familiar. 

('PRRKNT 1)K: 0MPOSITION AND ENKRGY EFFICIKNCIKS 

A given number of amperes will theoretically pro¬ 
duce a given amount of caustic .soda in a given time. 
(Sec Appendix.) The amount of caustic actually*formed, 
divided by that which should be theoretically formed, is 
the current elliciency. For example, 303 amp. will pro¬ 
duce 1 lb. of caustic per hour, (^jnscquently if we have 
1,212 amp. running through a brine solution for one 
hour and actually obtain 3 lb. of caustic .soda, we have 
1212 

^ current efficiency. 

<jUii • 

l)ei*oinpf»siiion elliciency is the percentage of the .salt 
actually decompo.sed. Suppose :i given .sample of caustic 
etiluent takes G c.c. of N/10 n,S(), and 1 c.c. of N IO 
AgNO. we have 6 (G | 4) -r: 60 per cent decompo¬ 
sition cflicicncy. There is a certain theoretical voltage 
re<iuired for the clcctrolysi.s of every electrolyte and 
any excess of voltage afiove the theoretical voltage 
means lost power. For example, we may consider 4he 
electromotive force rctiuired to electrolyze salt and 
water into caustic soda, chlorine and hydrogen as 2.3 
volts. (See Appendix.) 

Now if a cell runs at a current efficiency of 75 per cent 
with a voltage of 4.1, we have an energy efficumey of 
(2.3 : 4.1) X 75 42.7 per cent energy efficiency or 
power efficiency. That is, the energy efficiency is ob¬ 
tained by dividing the theoretical energy required to 
produce a certain amount of product by the energy ac 
tually required to produce that amount of product. Or in 
other words, the energy efficiency is the percentage of 
power actually used which is represented by production. 

The commercial cell plant endeavors to use a satur- 
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atc(i brine for reasons hereinafter exfOained. Complete 
saturation, how«iver, is rarely reached, but it is prac¬ 
tical to ol)tain a brine of 00 per cent saturation or a 
brine containinjc approximately 26 per cent salt. 

Table I, iUusI rated jrraphically by Fiif. 1, shows the 
vcryiiiK percentajfes of caustic soda, salt and water re- 
sultinj^ from the electrolytic decomposition of a brine 
solution containing 26 per cent salt. These figures are 
theoretical, for they make no allowance for the small 
amounts of water evaporated according to the energy 
etiiciency of the cell, for it will be readily seen that the 
less thi! energy elliciency of the cell the greater is the 
amount of heat generated in the cell and consequntly 
the greater the amount of evappration, provided of 
course that this is not compensated for by external cool¬ 
ing. The abcissa! show the per cent decomposition 
efliciencies and the ordinates the varying composition 
percentages of salt, caustic soda and water. 

Fig. lA .shows this in a different manner on a three 
co-ordinate chart, all values lying on the straight line 
AR. Fig. IB shows the weights in grams of different 
chemicals, present or formed, in terms of decomposition 
efficienci(‘s, nbtainiMl by electrolyzing 100 g. of a 26 
per ceiit .salt .solution. Now as the caustic soda in- 
crea.ses in .strength there is a tendency for this to dif¬ 
fuse by osmotic pressure into the anode compartment. 

Diffusion Through Diaphragms 

In Table II, illu.strated graphically by Fig. 2, will be 
seen the pounds of caustic which will diffu.se through 
a .s(iiiare fool of diaphragm in an hour with a 26 per 
cent .salt solution from a brine containing different per¬ 
centages of caustic .soda and salt according to the decom¬ 
position efliciencies on Fig. 1. 

The .solid line .shows the pounds of cHii.stic per sq.ft, 
of diaphragm which will diffii.se from cold solutions of 
salt and caustic according to decomposition efliciencies 
(.see Table I) into a 26 per cent brine .solution. The 
temperature of both solutions is 70 deg. F. There is 
no static head of one .solution over the other. While 
the.se figures will undoubtedly vary according to the 
nature of the diaphragm, yet they repre.sent well-known 
tendencies. The.sc figures are also taken from asbe.sto.s 
such as is used in practice in making diaphragms. 

It will he seen from Fig. 2 that the diffusion of 
caustic into tlje anode compartment increases very 
rapidly with the concentration. In order to le.ssen this 
diffusion of cau.stic in cells of the submerged diaphragm 
type it has been customary to keep the brine in the 
anode compartment at a higher level than in the cathode 
compartment, thus retarding the inward diffusion of 
caustic by the outflow of brine. In addition to the above 
it has been customary to recfuce the concentration of 
cau.'itic in the cathode compartment by the addition of 
water. This adds to the evaporating cost, but more than 
compcn.satcs for this by increasing the efficiencies of the 
cells and reducing the loss of the carbons. I think wo 
can illustrate this loss by the following equations which 
take place in the anode compartment: 

2C] + 2NaOH NaOCl + NaCl | H,0 


The sodium hypochlorite may be electrolyzed as 
follows: 

H .O I NaOCl : NaOH + H -+- O -f Cl 
C f 20 = CO, 

It will be .seen that this na.scent oxygen attacks the 
carbons with the formation of carbon dioxide and heat. 
Thus we have a serious waste of carbon.s as well as a 
los.s of power. 

The diffusion of caustic also tends to increase as the 
temperature ri.se.*^. See Table 11 A, illustrated by the 
l)roken line on Fig. 2. 

The broken linn shows the .same factors as the solid 
line, with the exception that the caustic solution is at 

TAiu.K n \ 

M) XjC )ir I )ilTu.so»l per .Sci.Ft. of DinphrnKm per Mour l*it<i 26 pfr Out XaGl ni 
Viiryiiifs I>i*coiiipfisitioii Mliciotinoa 
Tniipcraturp NaOll, 120 Opg.; TiMuporuture NaCl, 74 Ueg. 

|»IT ('••lit 
Di'coiiip. 

KIT. 112 20 0 10. ^ 3*) 9 49 9 59 fl 69 9 79 6 89 P 

M> . . ~~^0rjA 0 0566 0 0758 0 09.7 0 1237 0 1591 0 2111 0 2*83 0 10/» 


120 deg. F. instead of at 74 deg. F. The brine tern 
peraiure has been kepi, at 74 deg. as in the first case 
mentioned. It will be .seen from this curve that a rise 
in temperature in the cathode compartment increases 
markedly the rate of diffusion of caustic into the 26 
per cent brine solution. To illustrate this tendency still 
further I submit Table IIB, illustrated by the dotted 
line in Fig. 2. 

The dotted line shows the same factors as the solid 
line, with the exception that both the caustic and brine 
.solutions are kept at 120 deg. F. It will be seen from 


TAIU.K HD 

Ll) NaOII DifTiiHiMl prr Sq.Ft. of I)iap)ir.*iKni prr Hour Into 26 per Cent Na<‘* 
ul Varying DpfotiipuMit.on 

Tcniiiciatiire NaOH. 120 Deg Tonqierature NaCl, 120 Deg. 

IVr ('(Tit 
Dci'Oiiiii. 

FIT. 10 0 19 4 30 2 40 0 49 8 59 0 70.5 80 3 89 

Ml 0 0451 0 0765 0 09f)8 0 113 0 147 0 229 0 258 0 293 0 34f> 

the above that anything which tends to reduce the tem¬ 
perature tends to slow down the diffusion of caustic. 
Cells ^with submerged diaphragms should not be in¬ 
sulated against loss of heat. 

I might add that the addition of water to the cathode 
compartment of a submerged cathode cell tends to lower 
the temperature of the cathode electrolyte and thus also 
tends to check this diffusion from this cause in addition 
to checking the diffusion by lowering the concentration 
of the electrolyte. 

Introduction of Acheson Graphite Electrodes 

It must not be thought from what has been said that 
the losses caused by diffusion of caustic into the anode 
compartment ended with those mentioned. In the old 
days gas-retort carbon was the only carbon available for 
clectrdytic purposes, as Acheson’s remarkable product 
had not then been invented. I might add that, as far as 
I know. I was the first user of Acheson’s graphite in 


TABLE II. 


Lb. NaOII Diff'jMd per Sfi.Ft. of Diaphragm por Hour Into 26 per Cent NaCl at Varying DeoompoMition ESIoienoies 

Teinperaturo of Both 74 Deg. 


IVrCVntniromp Eff. 5 10 15 20 25 30 35 41 50 60 70 75 

Lb . 0 004 0 0085 0 013 0 017 0 026 0 037 0 053 0.062 0 080 0 lOS 0 138 0 142 


85 97 

0.181 0~188 
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electrolytic cells. The retort-gas carbon anodes used 
prior to Acheson's invention were rapidly attacked by 
the nascent oxygen liberated on them and the mixture 
of carbon dioxide and chlorine went to bleach chambers, 
where the carbon dioxide, having a greater affinity for 
the slaked lime than the chlorine, liberated chlorine 
from the bleach already formed. In order that the 
bleach should not test below 85 per cent available 
chlorine, it was necessary to skim the carbonate of lime 
crust formed on the top of the bleach from the bleaching 
powder underneath. • 

Thus, you see, this diffusion of caustic caused not only 
a waste of electrolytic carbons and power but it also 


caused a waste of lime, chlorine and labor. There were 
also other losses.' but I will not go into them here. 
Graphite carbons are also attacked by the nascent oxy¬ 
gen liberated thereon, though not to the .same extent 
that gas carbons are attacked. 

Realizing all these ditlicultics, Moore and Allen at¬ 
tempted to do away with this ditfusion by allowing the 
caustic to run aw’ay as fast as formed, either through 
oil or otherwise. 

Rate of Flow 

In experimenting with different cells it was noticed 
that sometimes the current efficiency of a cell starting 



Fiu. 1. Composition <*urvf» for solution r4‘iMHininK nftor tin* C‘le<’trol.\ si.m nf IfG |i*-r I’OMt brim; solutiini. Kin. 1 \. i'luclui'ts rf'SiiUioK 
from eli'ctrolysls of 26 por <*pnt brlno solution. Fipr. IH. l'ro»lu<is rrsullinj? from tho plcotrolytlc tliM-ornimsiliim of 100 k. of 26 p« r <‘P«l 
brine. Fix. 2. DIlTfuMion of XoOH from NaOlT-NaCI solution through .'isbestuH iliapiirriKm into 26 pi r «i rit Inin*- :i. blow of <;iustlr 

liquor por anipen* hour por .square foot of dlaphraKni. Fig. 4 . Varlallon.s of oporatlon ri.s .shown by i • f-iinliim .-iinperos, voUh, etc- 

FIism. ."i ;iri(l 6. Curri'iit ;in(1 ilri omposltlun omdcnolos at lowor rHrii:i‘.s. 
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up was somewhat lower than after the cell had been run¬ 
ning a day or two. It was also notKed that as the cell 
got older the current efficiency generally rose for a 
short periotl, after which the current efficiency gradu¬ 
ally declined. These re.sults were not apparent at first 
because they were obscured by a varying current. In 
studying the reasons for this we tried to adopt a stand¬ 
ard unit of measure by which the operation of two 
cells might be compared, irrespective of their ages, 
sizes and the current passing through them. C. B. 
Barton suggested the measure which we now term as 
the Rate of Flow and Mr. Barton and Mr. Moore, work¬ 
ing independently, made many experiments developing 
this measure so that they had absolute control of the 
efficiency of any cell. The pounds caustic .solution per 
ampere hour per square foot of diaphragm was called 
the Rate of Flow. Since then this term has been broad¬ 
ened to include volume as well as weight. The tabula¬ 
tion and plotting of results showed that when the rate 
of flow was large the current efficiency was low because 
of the large amount of chlorine dissolved in the brine, 
which on passing through the diaphragm with its 
equivalent amount of caustic and hydrogen re-forms 
salt and water with the liberation of heat. As the rate 
of flow diminished the amount of chlorine passing 
through the diaphragm diminished and the current effi¬ 
ciency rose to its maximum. As the rate of flow con¬ 
tinued to diminish the current efficiency diminished 
and continued to diminish. I should like to be able 
to submit the original tables and charts illustrating 
this fact, but cannot do so, as they were destroyed 
by fire. 

Table III, illustrated by Fig. 3, gives an idea of one 
form of rate of flow—viz., c.c. outflow caustic liquor per 
amp. hour per sq.ft, of diaphragm. 

Table IV, Fig. 4, shows a chart of a cell in which 
the abscissa; represent conswutive days and the ordi- 

TAin.K III 

Holutiuii Hrlwifii Hull' of Klfiu- in r.r. pir \m|i. Hour pi*r S«|.Ft. of Diuphr.'iKin 
* and C'lirriMit Kiricioncy hihI DofornpositicMi 
Rain of (low 13 12 l.l 10 09 0.8 07 0.6 0.5 04 03 0 2 

Current off 90 0 93 0 95 0 97 0 97 5 98 0 97 5 96 5 94.5 92 5 90 0 87 5 

Dficomp. cff. 22 5 23 5 25.0 26 5 28 0 .32 0 34 5 40 0 47 0 55 5 67 5 77 5 

nates represent the per cent current efficiency, per cent 
decomposition efficiency, per cent power efficiency and 
the current in amperes and volts. It will be seen that 
a chart of this sort requires considerable study before 
much information is obtained. 

Some of the facts shown in Table IV, illustrated 
by Fig. 4, are shown in Table III and Fig. 3. 

It will be seen from the above that we get very regu¬ 
lar curves from the apparently heterogeneous matter, 
as shown in Fig. 4. , 

Table V, Fig. 5, shows some of the lower ranges. 
Thw is only of academic interest, as cells arc not sup¬ 
posed to run commercially in a manner to give such 
results. Of course the results as given in Table V 
were obtained solely to get some idea as to what effect 
the continued drop in rate of flow would have. 

It will be noticed that Fig. 5 has different character¬ 
istics from Fig. 3. Tti Fig. 5 the cell was run on impure 


TARLK IV 


a.vh 

OKi- 

C’urri'rit, 

Amp 

Current, 

Kff 

1 )proi»ip. 

Eff. 

1‘OWIT 

Kff. 

1 

1 44 

1.332 

95 0 

23.0 

63 6 

2 

i 39 

1.298 

94 5 

24 6 

64 1 

3 

3 37 

1.282 

96 5 

30 5 

65 8 

4 

5 39 

1.307 

93 7 

30 1 

63 6 

5 

3 38 

1.285 

ICO 0 

32 8 

68 1 

6 

3 24 

1.036 

94 8 

30 5 

69 4 

7 

3 34 

1,128 

99 3 

36 9 

68.4 

8 

3 43 

1.266 

95 1 

39 1 

63.0 

9 

3 44 

1.346 

93 9 

40 1 

62 8 

10 

3 47 

1.350 

95 2 

41 3 

63 1 

II 

3 44 

, 1.233 

96 3 

41 8 

64 4 

12 

3 44 

• 1,164 

99 0 

43 2 

66 2 

13 

3 48 

1.225 

92 0 

46 6 

60 8 

14 

3 55 

l.3'.8 

91 5 

49 7 

59 2 

15 

3 52 

1.282 

94 4 

48 5 

61 8 

16 

1 55 

1.305 

93 6 

49 1 

60 6 

17 

3 57 

1.319 

93 1 

48 9 

59 2 

18 

5 32 

1.282 

94 7 

49 6 

65 6 

19 

1 58 

1.326 

93 3 

50 8 

58 3 

20 

1 59 

1,335 

94 9 

49 8 

60 8 

21 

3 59 

1.301 

92 7 

49 8 

59 4 

22 

3 55 

1.275 

94 3 

49 8 

61 2 

23 

3 58 

1.300 

93 1 

50 6 

59 8 

24 

3 59 

1,321 

92 4 

50 6 

59 2 

25 

3 59 

1.316 

96 0 

49 5 

61 5 

26 

3 56 

1.309 

93 1 

53 9 

60 2 

27 

3 71 

1.531 

93 5 

54 8 

58 0 

28 

3 61 

1,515 

90 0 

53 4 

57 3 

29 

3 63 

1.351 

94 0 

51 9 

59 5 

)0 

3 59 

1,309 

93 5 

50 2 

60 0 

31 

1 16 

1.328 

93 6 

47 0 

59 5 

)2 

1 57 

1.351 

91 1 

50 6 

58 7 

33 

1 70 

1.320 

94 0 

52 5 

59 0 

M 

3 76 

1.330 

93 5 

53 2 

57 2 

35 

1 79 

1.309 

89 4 

55 2 

54 3 

\b 

1 82 

1,307 

90 6 

54 9 

>4 5 

37 

3 80 

1.319 

89 1 

54 1 

54 0 

18 

3 HI 

1,315 

91 1 

54 9 

55 0 

19 

3 84 

1,296 

89 1 

54 5 

53 4 

40 

3 86 

1.328 

90 1 

55 9 

53 8 

41 

3 85 

1.316 

90 1 

54 9 

53 8 

42 

3 89 

1,306 

93 0 

56 4 

55 0 

4) 

3 82 

1.152 

97 3 

55 2 

58 6 

44 

3 95 

1,275 

88 7 

63 4 

51 7 

45 

3 95 

1.197 

88 7 

58 5 

51 8 

46 

4 01 

1,420 

90 3 

54 9 

51 9 

47 

4 31 

1.568 

91 4 

57 2 

48 8 

48 

4 29 

1.634 

90 4 

66 6 

48 5 

49 

4 29 

1,350 

90 2 

59 0 

48 2 

■in 

4 19 

1,349 

93 1 

60 3 

51 1 

51 

4 27 

1,509 

91 6 

62 8 

49 1 

52 

4 40 

1,812 

90 8 

62 5 

42 5 

53 

4 51 

1,854 

92 9 

62 6 

47 4 

54 

4 49 

1.765 

91 8 

61 8 

47 0 

55 

4 53 

1.724 

91 1 

63 8 

46 1 

56 

4 63 

1.791 

92. 1 

65 4 

45 7 

57 

4 57 

1.842 

93 0 

62 6 

46 H 

58 

4 64 

1,860 

95 0 

58 0 

47 0 

59 

4 68 

1,848 

96 6 

60 3 

47.5 

nO 

4 52 

1,598 

94 8 

58 9 

48.2 

61 

4 50 

1,428 

90 7 

60 5 

46 1 

62 \ 

64 

4 25 

(VII. 
1,955 

iliiW n fiU’ W:l8- i 

84 9 

■K dnipliruKin 

60 5 

45 

65 

4 05 

1.905 

93 9 

60 0 

51.3 

66 

4 10 

1.908 

93 3 

61 2 

52 5 

67 

4 05 

1,831 

94 8 

59 9 

51 8 

68 

4 17 

1,798 

95 8 

62 2 

52 8 

(•9 

4 19 

1,808 

94 7 

63 0 

49 4 

70 

4 25 

1,889 

94 2 

63 1 

51 0 

71 

4 27 

1.918 

95.9 

63 3 

51.7 

72 

4 25 

1,854 

92 5 

64 1 

50 1 

71 # 

4 31 

1,841 

92 8 

64 5 

49.5 

74 

4 35 

1.755 

92 1) 

65 6 

48 6 

75 

4 15 

1,721 

90 7 

66 0 

47 9 

76 

4 27 

I.80B 

92 5 

65 9 

49 8 

77 

4 47 

1.690 

94 6 

66 3 

48 6 

78 

4 46 

1,750 

91 7 

69 3 

47 2 

79 

4.57 

1,524 

96 4 

66 4 

48 6 

80 

4 64 

1,644 

95 6 

61 7 

47 5 

HI 

4 72 

1.690 

96 1 

62 2 

46 0 

82 

4 79 

1,720 

95 7 

66 3 

46 0 

8) 

4 78 

1,841 

95 5 

66 7 

45 0 

84 

5 12 

1.947 

98 8 

65 2 

44 4 

85 

4 87 

1,856 

92 7 

67.6 

43 8 

86 

5.06 

1,852 

94 0 

69 6 

42 8 

87 

5 05 

1,821 

94 8 

68 4 

43 2 

88 

5 24 

1,896 

93 8 

69 5 

41 2 

89 

5 21 

1.861 

94 6 

67 6 

41 8 

90 

5 15 

1,617 

95 5 

62 7 

42 6 


T.XHI.I-: V 


l<:ltr III !l«i\\ , r r 0 

6 

0 7 

0 6 

U 5 

0 4 

0 3 

0 5 

I'lTcciit I'urrriit i-rt' 95 

S 

94 0 

91 0 

86 5 

81 0 

75 0 

67.5 

INt c'lMit ((l‘l•c|lnp 1 ‘tT. 26 

5 

10 0 

35 0 

41 0 

50 0 

60 0 

74. t 


T.VIII.K VI 


i)f Hiiw, !• f. 

1 .0 

10 

0 

27 

5 

25 

0 

22 5 

20 0 

18 

0 

16 0 

14 0 

12 

0 

10 0 

9 0 

8 0 

7 0 

6 0 

5.0 

4 • 

Curreril cfT pi-r nuit. . 

‘>1.5 

94 

5 

96 

5 

97 

5 

98 0 

98 0 

97 

3 

96 5 

95 5 

93 

5 

97 0 

91 0 

90.0 

88 5 

87 5 

86 5 

85 • 

DiTump I'lT , piT ciMit 

23 0 

24 

0 

25 

5 

27 

0 

29 0 

32 0 

35 

5 

39.5 

44 5 

50 

5 

58 0 

61 5 

65 5 

70 0 

74 5 

79 5 

84 5 
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brine. It will be seen from the above that while the 
rate of flow chart is very valuable for comparative pur¬ 
poses when conditions are alike, care must be taken 
not to use the rate of flow chart determined under one 
set of conditions to interpret results of cells run under 
radically different conditions. 

Of course neither these results nor the above are 
absolute, as they may vary within certain limits as will 
be seen later. 

In the above it will be seen that I have Kiven number 
of C.C. per amp. hour instead of lb. pei: amp. hour. This 
is more convenient, inasmuch as one can use a graduate 
instead of a set of scales. 

The application of this kind of chart to the operation 
of a cell plant is a very simple matter. Suppose, for 
instance, you found you are going to have available in 
your cell plant 1,000 amp. and each cell has 20 sq.ft, 
of diaphragm and that you wished to run at. 50 per 
cent decomposition efficiency. You would look up the 
rate of flow in c.c. per amp. hour per sq.ft, of diaphragm 
for 50 per cent decomposition efficiency, which according 
to Fig. 5 would be 0.46; multiply by 20 and 1,000 and 
you have 9,200, the number of c.c. per hour which must 
run through the cell to give you your desired results. If, 
however, all your cells had the same number of sq.ft, 
of diaphragm you could make a table like Table VI, 

Automatic Cooking: Control 
for Chemical ]^lp* 

By C. II. Allen 

ULPHITE pulp should be Cf>oked automatically for 
three principal reasons, as follows: (1) Production 

will be increased; (2) quality will be improved; (3) 
the steam load on the iKiiler house will be more uniform. 

The automatic control which I shall describe does for 
each charge of chips what a good cook tries to do but 
can never do, because, in the flrst place, the apparatus 
he is using places a practical limit on his control, and 
secondly, he cannot be everywhere at once and think of 
everything at the same time. 

The Allen automatic cooking control system consists 
essentially of a power-driven steam valve electrically 
connected to a steam flow meter on the digester steam 
line, an automatic relief valve, and relief strainers that 
do not plug. It also includes the automatic separati«>n 
of relief gas and liquor. 

The steam apparatus can be set to maintain any con¬ 
stant or varying steam flow curve. Temperatures with¬ 
in the digester are proportional to the rate of steam in¬ 
put. The control apparatus tht refore can be set to give 
any desired temperature curve. 

Cooking automatically docs not necessarily mean that 
all charges of chips will be steamed on the same steam 
curve. In practice, where the strength of the acid and 
quality of chips are reasonably constant the same steam 
flow curve should be used on all digester charges; but 
in cases where the strength of acid and quality of 
chips vary widely from cook to cook better results may 
be obtained by varying the form of the steam curve to 
suit changing conditions. 

These changes in the steam flow curve are very readily 
and quickly made. The steam curve element of the con¬ 
trol system is a small thin plate of copper having an 

•Rond boforo the Teolmlcal Assoflatlon of the Pulp and Pajper 
Industry at tho full meeting In Saratoga Springs, N. Y., Sept. !• 
1920. 


illustrated by Fig. 6, and thus avoid the extra cal¬ 
culation. V * 

Fig. 6 is based on a cell having 26.5 sq.ft, of dia¬ 
phragm. 

Suppose you had a cell plant each cell of which had 
26.5 sq.ft, of diaphragm and you wished run at 55 
per cent decomposition efficiency with 1,200 amp. cur¬ 
rent; you w'ould tell the operator to regulate the levels 
of the brine in the cells so that he would obtain a flow 
of 216 c.c. per minute—viz., rate of flow at 55 per cent 
decomp. — 10.8 c.c. 

(10.8 X 130) : 60 (min. per hr.) r- 

216 c.c. per min. 

At this decomposition eflicicncy the cell should have 
a current elliciency of 93 per cent. It will be seen from 
the above curves that a cell plant cannot be regulated 
by the amount of brine fed to the whole plant, for the 
cell which has too great a flow will have a low efficiency 
as w^ell as the cell which has too small a rate of flow. 
To run a cell plant properly each cell should be regu¬ 
lated as to its rate of flow individually. In a commer¬ 
cial plant you have a mixture of cells whose ages since 
renewal of diaphragms, carbons, etc., may vary all the 
way from one day to 300 days. In our plant of 550 
cells the ages vary from one day to 180 days. 

insulated hole; it is slipped over the chart spindle of 
the steam flow meter clock. The periphery of this piece 
nf cupper at any point represents the rate of steam it 
is desired to carry at that particular instant. 

Once the cook is started it needs no further attention 
until blowing time, and further, when a cook is started it 
IS known beforehand when it is going to blow, within 
a few minutes. The reason for this is that it takes a 
certain and very definite c|uantity of steam to cook a 
cord of chips, and steam is metered into the digester 
at a predetermined rate. The cooking time may lie 
shortened by stoamiiig at jirodetermined higher rates, 
and lengthened by steaming at predetermined lower 
rates. It has been proved that other conditions such as 
will occur from day to day do not affect the cooking 
time except to a negligible degree. When the digesters 
of any one mill are steamed automatically, the proper 
spacing out of the blowing time follows as a natural and 
inevitable result. If as sometimes happens after blow¬ 
ing a digester a small amount of rc|xiirs arc found 
necessary to the blow valve or piping, which delays the 
time of starting to cook the next charge of chips, the 
cooking operatic)!! can nevertheless be finished on .sched¬ 
ule time by adju.sting the control apparatus to maintain 
a higher steaming rate. 

The automatic relief valve can be set to maintain any 
pressure it is desired to carry within the digester. The 
relief valve stern is operated by a diaphragm which car¬ 
ries digester pressure on one side and is counteracted 
by a spring on tht? other. The diaphragm and spring 
are made large so that the resistance due to the .stick¬ 
ing of the valve stem in its packing is practically neg¬ 
ligible in comparison with the forces which tend to ac¬ 
tuate the valve. When cooking by hand a good cook 
tries to open his relief valve by very small amounts at 
each adju.stment and ju.st enough to hold the digester 
pre.ssuro against his .steam valve opening. If he hap¬ 
pens to open too wide the .strainer plugs, it is then 
necessary to shut off .steam, blow back the strainers 
and start over again. The automatic valve cracks open 
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hy exceedingly small increments. It is always open to 
the correct amount and instantly reslt^onds to changes in 
pressure too small for a cook to detect even if he hap¬ 
pened to be trying to do so. 

The strainers used in connection with the control 
apparatus ^are of two different designs, one being 
adapted for use under the cover and the other in the 
digester neck. The cover strainer, .so called, is some¬ 
what similar in appearance to other strainers in gen¬ 
eral use. It consists of a 
bronze internal framework 
and an outside covering of 
thin perforated lead. The neck 
strainer so called is made of 
perforated hard drawn lead. 

It is cylindrical in form and 
wide open at both ends. The 
outside diameter of this 
strainer is approximately li 
in. less than the internal diam¬ 
eter ol the digester neck. 

In short, the strainer is a per¬ 
forated lead bushing fitting 
loosely in the digester neck, 
in operation the relief gas and 
licpior flow from within the 
strainer outwardly to the space between the bronze 
sleeve in the digester neck and the strainer, thence 
through the digester nec‘k and through a pipe of suitable 
size to the automatic relief valve. This is a stationary 



strainer—i.e., it is not removed when the digester is 
being refilled. 

In the cooking of sulphite pulp many mill superin¬ 
tendents seek to have their cooks follow predetermined 
temperature curves. This practice represents an effort 
in the right direction and results in a somewhat greater 


uniformity of quality than is the case where steaming 
is left entirely in the hands of the attendant. Tem¬ 
perature recorders give only a rough indication of the 
steaming rate. It is easily possible to produce a very 
smooth temperature curve and a very erratic steam flow 
curve at the same time. 

Temperature recorders arc sluggish and slow to re¬ 
spond to the throttle valve. They do not indicate the 
rate of steam input at any instant. Changes in the 


quantity of steam pouring into the digester can be 
detected by means of the temperature recorder only after 
the lapse of considerable time. 

Moreover, the temperatures at any two points within 
the digester are seldom the same. This fact is illus¬ 
trated by the three sets of temperature records shown 
in Fig. 1. These are records of actual cooks. The 
dotted line in each case is the temperature in the side 
of the digester. The solid line is the temperature in 
the head. 

Violent changes in the steam rate of short duration 
cause scarcely a ripple in the temperature curve; how¬ 
ever, spasmodic and violent changes in the rate of steam¬ 
ing do cause non-uniformity of product. Spasmodic 
and violent changes in the rate of steaming also affect 
the edonomy of steam plant operation disastrously. 

A sulphite cook, whose experience in cooking sulphite 
extends back over a period of seventeen years, once 
said«to me: ‘T never steam two digesters alike, and no 
two cooks steam digesters alike.’’ This man spoke the 
truth, as the evidence of the temperature records in¬ 
dicates. 

In Fig. 2 the first three curves are the steam flow 
meter records of three cooks steamed by hand. The 
next three curves are the actual steam flow meter 
records of three cooks steamed with a well-known reg¬ 
ulator; these arc even worse than the records from hand 
control, though to be fair it should be said that this 
regulator produces a very smooth pressure curve. How¬ 
ever, the degree of smoothness of the pressure curve is 
no indication of quality or the cooking time. 

The last three curves are actual steam flow records 
taken from the same digester when steamed automati¬ 
cally. The first two curves were produced with the ap¬ 
paratus set for a lOi-hr. cook, the last curve with the 
apparatus set for an 8i-hr. cook. The quality of sul¬ 
phite produced by these automatically maintained 
steaming rates was excellent. 

In general it may be stated that the form of the steam 
curve determines quality, and the average rate of steam¬ 
ing determines the length of the cook. 







A 4 5 r. 7 6 
Hourt. 

rr<:. L*. STKAM Ki.ow'm nifiKSTwn meter records 

il.iiiil fontrul. Middlu—With Wf*ll-known ri'K'ul.'itor. Itottom -WItti Allen automatic 

control system. 






Sovember 24, 1920 


CHEMICAL AND METALLUBGICAL ENGINEERING 


1017 


Steel Rails From Sink-Head and Ordinary Rail Ingots—III 


Various Physical Tests, Metallographic Examinations and Chemical Surveys, as Usually Performed, 
Were Made Upon All the Rails Under Examination—Comparison Rails Performed Much 
Better Under the Drop Test, and Service Tests Report Less Abrasion* 

Ry GEORGE K. BURGESS+ 


Mechanical Tests 


T he mechanical tests included the ordinary drop 
test made on the first 6-ft. piece below the top of 
the ingot showing physically sound steel. For the 
Hadfield rails this location was, in all but two ca.-'es, de¬ 
termined by the junction of sink-head with the ingot 
proper. The test was made in the usual way by drop¬ 
ping a 2,000-lb. tup from a height of 18 ft. upon the 
head of the rail, which w.as supported at tw^o points 3 
ft. apart. This test gives record of permanent set, elon¬ 
gation on the base and the number of blows required for 
the destruction of the rail. 

The G-in. test pieces (R, C, I), etc. -Figs. 1 and 2)*, 
the drop test pieces and the specimens from the “M-A” 
position were examined for ultimate tensile strength, 
using a 2-in. test length, yieltl point, elongation, reduc¬ 
tion of area, and hardness of Rrinell and scleroscope. All 
specimens for the tension tests were cut longitudinally. 

Method of Expressing the Results of Mechanical 
Tests. It is thought best to express measurements, 
such as yield point, ultimate tensile strength, elongation, 
etc., in terms of the average and average deviation from 
the mean. 

The deviation of a single observation is the amount 
by which that observation departs from the mean or 
average value. By subtracting each observation from 
the mean without regard to sign, and averaging these, 
the average deviation from the mean is obtained. 

When using the usual method of expressing results 
of this kind in terms of maximum and minimum 
values, undue emphasis is placed upon the occasional 
widely divergent figure, while the very close agreement 
that may exist is not brought to light. 

Ultimate Strength and Yield Point. The ultimate 
strengths of the steel in rails from the H and M ingots 
are given in Table VlIF and are of the same order of 
magnitude—about 125,000 lb. per sepin. For the 
thirty-five sink-head ingots the non-uniformity, ex¬ 
pressed as the average deviation from the mean for 
values at the “A,” “B,” ‘‘C,” “U” and “E” positions, is 
somewhat greater than for the comparison ingots, except 
for the ''A*' position, at which the results are erratic. 

If we consider the ultimate strength throughout the 
length of the ingot, we note for the sink-head ingots 
there is practical uniformity down to the “E” position, 
while in the comparison ingots there is an abrupt 
increase in ultimate strength from the “A” to the “B” 
position and then a gradual falling off until the bottom 
of the ingot is reached, where at the “F” position the 
ultimate tensile strength is about 9,000 lb. per sq.in. 
less than the maximum at 


•For Parts I and II see Chbm. ft Mrt. ISno., vol. 23. Nos. 19 
and 20. Nov. 10 and 17. 1920. pp. 921 and 969. 
tChlef division of motallurify. Bureau of StHodardH. 

■See pp. 921 and 924. 

•See p. 971. 


If the comparison ingots are studied by groups corre¬ 
sponding to heats, it may be shown that the ultimate 
strength of each group may be distinguished from the 
others. Thus groups* Ml to M5 and MG to MIO run 
closely parallel through the ingot, with M6 to MIO 
having slightly higher ultimate strength. Group Mil 
to M15 is characterized by the abnormally high valuo 
approximately (130,000 lb. per sq.in.) in the “A” and 
“B” positions. 

The yield point shows, in general, characteristics 
similar to the ultimate strength; for the former, how¬ 
ever, there is a somewhat greater uniformity through¬ 
out the ingot for all types, and for the ingots of a given 
group. The sink-head ingeds have a slightly higher 
yield point (62,370 lb. per sq.in.) than the compari.son 
ingots (61,370 lb. per sq.in.). For the three groups 
of the latter there is a falling off throughout the length 
Of the ingot from approximately 64,000 lb. per sq.in. 
for R rail to 59,000 lb. per sq.in. for F rail (as for the 
ultimate strength), while for the sink-head ingots the 
yield point remains practically constant throughout. 

Elongalion and Rednetivn of Area. The distribution 
of ductility, as measured by elongation in tension test 
pieces from rails through the length of the sink-head 
ingots, is somewhat mure uniform than for the com¬ 
parison ingots. Elongation is practically the reciprocal 
of the tensile strength. 

The average elongation of the rails from tjio sink- 
head ingots is 13.8 per cent, of the comparison ingots 
13.6 per cent; the reduction of area for the former type 
of ingot is 21.38 per cent, for the latter type 25.78 per 
cent with a range of 21.73 per cent at “B” to 31.68 per 
cent-at the “F” position. There are also considerable 
dilTcrences among the three groups of comparison 
ingots. 

Hardness. The Hclen)sc<)pe hardness numbers do not 
appear to liave any significance in defining any ditfer- 
erices in qualities or properties in the steel of the several 
ingots. The material from (he sink-head ingots has an 
average hardness of 31 while the steel from ingots cast 
in the usual manner has an average hardness of 32. 

The Brinell numerals ai^, as would be expected, fairly 
closely proportional to the ultimate strengths and tkey 
appear to follow even more exactly the yield points. 
Whether or not there is any definite relation between 
carbon segregation fuul Brinell numerals appears diflU- 
cult to say. The holes in drilling for the former arc i 
in. in diameter and not always exactly coincident in 
location with the Brinell impression. In a general way 
one would expect the two to bear some relation to each 
other. The rails from the sink-head ingots had an 
average Brinell hardness of 260 (deviation -y 8) while 
the rails made from ingots cast with the small end 
uppermost without sink-heads had a Brinell hardness 
of 250 (deviation z±z 6). 
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l•■ni 7. ItAII- 

Siilpliiii jiniil sliiiws srnn-K 1 1 ion in i:iil from iipifi* p:irt 

of IM^ot. 

.1 Shows «‘iit<‘i'loiii si Mil I 111 of sIl^;^Ill.^ si-Kr'‘»;Jih*<l slroiik in 
wi-h 

/» Amimk*' Jliii' KMiiiii'il si riK-t III I-, pi-.'iiiiti* with :i xory sIikIiI 
ll•:n■l• of fi-rrilr. 

Drop' Trsts. Ill the drop tests, blows were j^iven on 
head of mil to destriirtion, the deflection was measured 
for each blow, the eloiiRation for each inch over G in. 
and the total elongation noted. 

The drop-test piece was taken from near the top of 
the in>rot and in each case was the first 6-ft. lenjyth of 
rail immediately after reachiiiK physically sound steel 
- i. e., free from pipe— and in the case of the rails from 
sink-head injrots also below the bottom of the sink- 
head. Of the fourteen comparison rails none broke 
under four or five blows (six rails were nicked and 
broken after the fourth or fifth blow), while for the 
thirty-five lladfield rails the ran>re was two to seven 
blows, there beiiiK nine of four blows, and four of three 
blow’s; only twenty-two, or GIl per cent, of the rails 
ffiim sink-head in^rots withstood four or more blows. 
The ductility as measured by the detlection and elonga¬ 
tion is also somewhat K**t*ator and more uniform for the 
comparison rails. 

Recalling the >?reater uniformity of the sink-head 
over the comparison injjots as showm in nearly all othej* 
mechanical tests, in less se^rep^ation, greater homo¬ 
gen ity as shown by sulphur prints and etching, le.ss 
amount and variability in discard to sound steel, the 
question of the significance and interpretation of the 
drop test may, it would seem, be raised with propriety. 
The greater ductility and more uniform behavior under 
the drop test of the steel from the comparison ingots 


would appear to be due more to the chemical composi¬ 
tion and especially to the nickel and chromium content 
of this Mayari steel than to any factor traceable to 
manufacture, which in the case of the comparison 
ingots is seen to divide them sharply into three groups 
of very distinct physical characteristics—each a heat- - 
which fact the drop test is unable to reveal. 

Metallographic T^»TS 

A sulphur print, light etching, and tw^o photomicro¬ 
graphs at 100 diameters were taken of each test piece, 
examples of which arc given in Figs. 3, 5, 6,* 7 and 8 
(micrographs are here represented at 35 diameters). 

Photomicrograph A was taken at upper part of web, 
B corresponds approximately with “O” position of Fig. 
3. These tests were also made on sections of the 5-ft. 
pieces of the M-x, M-a and H-a rails to accompany the 
determinations of discard for chemical segregation. 

The metallographic tests throw additional light on 
the question of segregation and soundness, and espe¬ 
cially with reference to the presence of slag inclusions, 
streaks and seams. They also furnish evidence as to 
the uniformity of the operations in the rolling mill; 
although there appears also to be a distribution of 
structure for each ingot characteristic of its manufac¬ 
turing proce.sses preceding the rolling. 


■.Sfi* pp. 969 and 974. 



FIG. 8. RAIL. H16-B 

IloniOKonooiiH rail from bottom of siimi in^ot yioldinfir rail 
IT16-A (Fl»r. 7). 

A —ModiTntoIy flni irrulned structiiro. with a thick ferrite net¬ 
work. 

It —^Averaiure fine grained structure, pearllic with a ferrite net¬ 
work. 
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The smoothness and evenness of tone of the sulphur 
prints of all rail sections from the Hadfield sink-head 
inj?ots, which are characteristic of the lot (FiRs. 7 and 


8), even from sections in 
the drop-test portion near 
the top of the injfot, is in 
striking contrast to the 
markedly irregular sulphur 
prints from comparison 
rails (Fig. 3)", except for a 
few below the center of 
some of these ingots. Moat 
of the rails from the Mary¬ 
land ingots show very pro¬ 
nounced irregularities in 
terms of the sulphur prints, 
some of them from bottom 
of ingot showing well- 
defined pipes (Figs. G 
and 7). 

As to the microatructure 
of the steel, here again the 
sink-head ingots show much 
the greater uniformity. 
This is espcHdally true for 
the upper portions of the 
ingot, where dilTerencos 
would be expected. 

The rails from the com¬ 
parison ingots below the 
segregated area have about 
the same structural char¬ 
acteristics as the sink-head, 
except that for many of 
them the ferrite network is 
less pronounced and in 
some cases almost absent. 
The rolling and finishing 
temperatures of the ingots 
were not widely different 
and do not appear to play 
any considerable role in de¬ 
termining differences of 
structure. The manganese 
content, usually somewhat 
higher in the Hadfield in¬ 
gots, apparently acts to 
accentuate the sharp, defi¬ 
nite boundaries of ferrite 
surrounding the pearlite 
grains. 

Sink - Heoil Ingot Hii7. 
Sink-head ingot H37 was 
cut in halves at Sheffield 
and Sir Rol>ert Hadfield re¬ 
ports: “The whole of this 
ingot could be worked into 
rails after cutting off 10 
per cent discard. The ingot 
is perfectly sound and rep¬ 
resents the average quality 
of the whole of the thirty- 
six ingots sent to be rolled 
into rails. 

“The capacity of the sink- 
head cavity of this ingot 

"Soo p. 969. 


liJ 

Z 



ricj. 9. 

Sulphur print of hnlf-noc- 
iiun uf sink-h(‘a<l in^ul 1132. 


was 8,125 C.C., and 
t he percentage nf 
.settling by weight in \ 

pounds—that i.s, of .j 

lh(‘ total weight of 
the ingot was 2.58 ^ 

per cent. The weight 
of the material 
which passed from 
the head portion 
into the ingot itself 
was about 130 lb. 

This ingot was se- J .o 
lected because it 
showed the lowest ,' 
ivivity percentage— ; “ 
i e., 2.58 per cent.” 

Sink-llcatl Ingot { 
ILU. Sink-head in- vs 

got 1132 was cut in 
halves at theHureau 
o f Standards. A 
photograph of a sul- ' 

phur print of longi¬ 
tudinal half section 
of the ingot is shown 
in Fig. 9. Figs. 10 
to 13 show the loca- j,. 

tion of drill holes 
for chemical anal¬ 
yses of this ingot, 
as well ns thore.sults 
of the analyses. Only 
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FIC. 11. DIAGRAM OF .SINK-HEAD 
Sl»LIT INGOT NO. 32 

Sli iwinf? p«'ri't‘rit!(Kc pho.sphoruH of 
vuiiouH iriKot ponltlona. 


carbon, phosphorus, 
silicon and sulphur 
surveys were made, 
as the rail nnnly.ses 
indicated that there 
WHS n(» apjjreciable 
segregation of man- 
gano.se in similar in¬ 
gots. The results 
indicate that with 
ai)out 9 per cent dis¬ 
card, steel free from 
piping and ap])re- 
ciable* segn'gation is 
obtained. 

(•arbon showed a 
high degree of .seg¬ 
regation fO.GX to 
1.13 per cent), but 
it wdll be noted that 
this is confined to 
extreme upper por¬ 
tion of the ingot. 
The high carbon 
content at 1hi.s point 
i.s probably due tf) 
the fact that the 
steel in the top part 
of the ingot ab¬ 
sorbed carbon from 
the charcoal used to 
keep the ingot hot 
on its upper .surface 
while cooling. 
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Phosphorus, sili¬ 
con, sulphur and 
rnanKancse are re¬ 
markably uniform in 
this sink-head type 
of ingot. . 

Split Jilnoms. Tho 
top blooms from in¬ 
gots 115 and MIO 
were split longitudi¬ 
nally at the Tlureau 
of Standards and one 
half of each used for 
sulphur prints < Fig. 

14) and the other 
half of each for a 
chemical survey of 
carbon, phosphorus, 
silicon and sulphur 
segregation. 

As in the case of 
the sulphur prints 
from the rails, the 
sulphur print from 
the bloom of the 
.sink-head ingot is of 
even tone, while the 
comparison bloom 
shows decided ir¬ 
regularities. In ad¬ 
dition, the latter 
bloom has enclosed 
piping about 12 per 
cent belcnv the top. 

The chemical survey 
shows the Iladfielrl bloom to be verv uniform 
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IC. 12. DIAGRAM OF SlNK-llJflAU 
SPI.IT INGOT NO. 32 

Showing perci*nt.TEr of .silicon of 
v.'irioii.s iiiKOt posIliuri». 


The 


maxininrn I’arbon is O.IJO per cent, and this is only 
4 per cent from the top of the ingot. The comparison 
bloom, according to chemical analyses, is also quite uni¬ 
form e;fcept for the sulphur content, which is yery 
irregular. This element attains a nifiximnni of 0.166 
per cent at 12 per cent from the top, while it is as high 
as 0.12 per cent at 21 per cent from the top. 

A special sink-head ingot, of the same dimensions and 
type as the other sink-head ingots but eontaining chro¬ 
mium and nickel, was rolled into rails so as to iicrinit 
more accurate comparison with the ingots cast in the 
ordinary manner. Tho latter naturally contains small 
amounts of nickel and chromium from the Mayari ore, 
from which the product was made. 

The mechanical and chemical properties of the five 


rails from this spe¬ 
cial ingot (H38) are 
given in Table XIV. 
It will be observed 
that the yield point 
(70,791 lb. per 
sq.in.), the ultimate 
tensile strength 
(143,025 lb. per sq. 
in.) and the Brinell 
hardness (292) are 
greater, while the 
elongation (11.3 per 
cent) and reduction 
of area (19.06 per 
cent) are less than 
those of the average 
sink - head ingot. 
Under the drop test 
the rails from this 
ingot behave sim¬ 
ilarly to the com¬ 
parison ingots. 

From the stand¬ 
point of composition 
the steel from this 
ingot differs from 
that of the average 
sink-head ingot in 
that it is of higher 
carbon (0.73 per 
cent) and lower 
phosphorus (0.016 
per cent) and sul¬ 
phur (0.018 per 
cent); also in that it contains small amounts of nickel 
(0.19 per cent) and chromium (0.11 percent). 

It was necessary to discard 17.6 per cent of this 
ingot because of pipe, as against 9.1 per cent for the 
average sink-head ingot. 

Service of Rails From This Investigation. The 
Pennsylvania Railroad, through A. W. Gibbs, reports 
as fbllows on the service of the rails from the earlier 
investigation" and from the present one: 

*Tn January, 1915, the Maryland Steel Co. shipped 
free for test five No. 1, 33-ft. P. S. 100-lb. open-hearth 
steel rails rolled from ingots furnished by Sir Robert 
Hadficld to the Bureau of Standards. These rails were 
laid in the eastward freight track on Horseshoe Curve, 
Jan. 20, 1915, and were removed on May 15, 1915. The 


- /Ji” - >{ 

KK;. 13. DIAGRAM OF SINK-HEAD 

arr.TT ingot no. 32 

Showing p<‘rut*nt;itTo sulphur of 
various iiifrot |>o.«;ilioris. 


‘•Tniilflf'Iil :ui(l r.uTE*‘ss, 2or. cit. 




FIG. 14. SULPHUR PRINTS OP SPLIT BT^OOMS (TOP) 
Longer piece, top bloom from MIO. Shorter piece, top bloom from H5. 
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average abrasion of the Hadfield rails was 1.16 sq.in. 
and that of the ordinary rail 0.78 sq.in. None of these 
rails failed. 

“In September, 1915, the Maryland Steel Co. rolled 
forty-six No. 1 and sixty-one No. 2 P. S. 100-lb. rails 
(0.33 track-miles) from imported Hadhcld sink-head 
ingots and at the same time rolled fifty-three No. 1 and 
four No. 2 P. S. 100-lb. rails (0.18 track-miles) from 
its own ingots for comparison. The forty-six No. 1 
Hadfield and fifty-three No. 1 Maryland Special rails 
were laid on Nov. 26, 1915, in the eastward passenger 
and freight track on the 5 deg. 30 min. curves between 
Spruce Creek and Union Furnace, Middle Division, and 
removed on Oct. 23, 1916. The sixty-one No. 2 Had- 
field and four No. 2 Maryland Special rails were laid on 
a 2 deg. curve in the east wood low-grade track, Phila¬ 
delphia Division, west of M. P. 69, and are still in 
track, 'fhe average alirasion of the No. 1 lladlield rails 
was 0.42 sq.in.; that of the Maryland Special rails 0.37. 
The rail on low grade was still in tnack on Oct. 31, 1919; 
abrasion was then 16.1 per cent for Hadfield and 9.7 per 
cent for Maryland Special. 

“There have been no failures of Hadfield rails or of 
the Maryland Specials. 

“There is evidently no economy in the Hadfield 
process as regards wear, and it would require a much 
more extended trial to determine the relative freedom 
from failure.” 

The Maryland rails may owe their less abrasion to 
their content of nickel and chromium. It would appear 
to be unfair to draw any general conclusions as to per¬ 
formance in service from so few rails as this investiga¬ 
tion furnished, although it would not be expected that 
the Hadfield type of sink-head ingots would furni,sh any 
rails showing structural defects. 

The service results, showing no failures to date, in 
the few rails of this investigation cannot be considered 
conclusive one way or another. 

It would be of the greatest practical importance in 
tracing statistically the origin of rail failures, if, in 
the reports to the rail committee of the American Rail¬ 
road Engineering Association, they be grouped with 
reference to their position in the ingot, and in addition 
the steel manufacturing process be reported, at least 
briefly, by such notations as raising steel capped with 
plates; quiet steel deoxidized with x ounces of alumi¬ 
num per ton; etc. 1 f then it be found that for a given 
kind of steel there is a greater or less tendency for 
certain types of failure to predominate or to exist in 
certain definite regions in the ingot, corrections could 
be made intelligently in the manufacturing process. 


The present investigation indicates very strongly that 
one should expect the four types of steel and two types 
of ingot examined, in view of the sharply dilfering 
characteristics, to behave differently in service. 

The results obtained indicate a decided superiority 4»f 
the sink-head ingots over the comparison ingots as 
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made of three grades of steel (Tables XI and XII)'". 
although the sink-head ingots suffered from the <li.s- 
advantage of having gone cold before rolling. The 
Hadfield type of ingot required a total discard of only 
18.4 per cent on the average (13 per cent top discard to 
eliminate piping and segregation above, 12 per cent), 
while the average ingot of the ordinary type for rails 
require a total discard of 43.9 per cent (26 per cent 
top discard), with great variation.s dependent upon the 
furnace and ingot practices. The comparison ingots 
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from heat Ml to M5 of non-deox id i zed rising steel, 
chilled on top of ingot by cast-iron caps, required exces¬ 
sive discard to eliminate positive segregation at the top 
and negative segregation at the bottom of the ingot, 
the latter often accompanied by dangerous pipes. 

The second heat (ingots M6 to MIO) made of rising 
steel deoxidized with aluminum in the molds and the 
ingot tops of which were cooled with water, required the 
least total discard of the three heats. It was more sub¬ 
ject to piping and less to segregation than the first heat 
of ingots made in the usual manner. 

The third heat (ingots Mil to M15), made of quiet 
or “killed” steel, was not chilled on top with water or 
caps and was deoxidized with aluminum in the molds. 
The ingots of this heat rcciuired an intermediate amount 
of total discard when compared to the first and second 
heats; this heat was the only one for which a greater 
top discard was required to eliminate piping than to 
eliminate segregation above 12 per cent. One of the 
ingots of this third heat contained a small pipe at the 
bottom and all the rails from the middle and bottom of 
the ingots showed high negative segregation. 

The distribution of physical properties throughout 
the length of each ingot is characteristic not only of 
the tyjie of the ingot and the casting practice but also 
of the state of the steel when cast. 

It has been established in the foregoing that after 
removal of the top discard of 13 per cent, the Hadfield 
type of sink-head ingot is free from piping and undue 
segregation. The ordinary type of ingot, cast small end 
up without sink-head as is usual for rail ingots, 
re(iuires an average top discard of 26 per cent and the 
remaimler of the ingot is liable to contain enclosed 
fiiping and excessive segregation. Defective rails, from 
the middle and bottom portion of the ingot, are not 
certaiidy detected by means of existing rail specifica¬ 
tions, and as a result of this uncertainty rails containing 
pipes or excessive segregation may get into service 
w'ith disastrous results. 

The surfm’e condition of the rails from the sink- 
head ingots was not as good for the ordinary ingots, 
but this is not considered an essential characteristic of 
rails from such ingots. 

The markedly differing characteristics of the three 
heats of Maryland ingots leads one to raise the ques¬ 
tion whether or not it might be advisable to specify, 
at least in some degree, the methods of steel manufac¬ 
ture or of ingot practice for rails and similar products 
on which the safety of the traveling public depends. 

While it is not claimed that the use of the sink-head 
process for the manufacture of ingots will solve all rail 
problems, it is maintained that its adoption would be 
a step in the right direction in view of the present 
heavy casualties and property losses on American rail¬ 
roads. The necessary changes in mill operations, it is 
believed could be made without too great difficulties. 




Xncember 24 , 1920 


CllKMlCAL AND METALLURGICAL ENGINEERING 


u)2;i 


t 

Tanks and Pipe Lines as Causes of Accidents* 


A Study of the Hazards Involved in the Use of Storay^e Tanks and Pipe Line Distributinf? Systems in 
Chemical Plants — Safe Methods for the Construction, Cleaning; and Repairing 
of Underground and Overhead Tanks and Pipe Lines 

By homer a. HOFFMANt 


P ipe lines and tanks are an important factor in 
the distribution and storage of liquids in a chem¬ 
ical factory and not infrequently we hear of an 
accident due to a break in the line, the overflowinK 
of a tank, of persons becoming unconscious while in a 
tank, and even explosions as the result of directing 
a line into a tank other than the one intended. Although 
this is but one of the hazards of the chemical industry, 
it is one to which considerable attention may be given. 

Our first consideration is the liquid to be handled, 
what are its reactions, its specific gravity and viscosity. 
In the selection of pipes and tanks it must be known in 
what way they will be affected by the liquid handled, 
what will be the probable life of the pipe or tank and 
will it in any way change the structure or give off 
impurities that will affect the liquid. 

Materials of Construction 

The field to select from is large and various, so that 
generally a choice can be made to fit the case. For 
instance, cast iron does very well for sulphuric, but 
not for tannins, which are best handled in copper- or 
brass-lined tanks and pipes. A few of the materials 
may be enumerated, such as stoneware, earthenware, 
monel metal, which satisfactorily resists acids and 
alkalis, aluminum for acetic acid, glass-coated or 
enameled cast iron, hard rubber and wood, all of which 
are used to meet certain conditions. The choice of 
woods are cypress, redwood and long-leafed pine. 

For high-pressure pipe where the liquid necessitates 
costly material, cast iron or pipe of sufficient strength 
and lined with particular material is used. Connections 
on all high-pre.ssure lines must be flanged, and valves 
are to be of a reinforced type. It will be found advan¬ 
tageous to use replaceable seats in such valves. 

Discussion Limited to Storage Tanks and 
Distribution Piping 

Under location, it may be well to cla.ssify tanks for 
storage and piping for distribution. No attempt will 
be made to discuss'the types engaged in processes. 

Tanks used for the storage of flammable liquids 
should be placed so as to conform to the requirements of 
the National Fire Protection Association or other sim¬ 
ilar body. As these come under another subject, “Fire 
Explosions, etc.,” they will not be given here. For 
non-flammable chemicals the tanks acting as distribution 
centers may be placed above ground or overhead and 
under ground. 

Construction op Underground Tanks 

Underground tanks may be set in vertically or hori¬ 
zontally, the latter being preferable for those of large 

•Drllvcrcd before lh« (.Mieniical Scrtlon at thf Ninth Annual 
Sflfnty Congress of the N.'itlunal Safety Council, Mllwaiiki'c. .Sept. 
.*{0, 1920. 

tSafety EtiKlncer, Mon.santo Chemical Work.**, St. Louis, .Mo. 


capficity. A well nr pit of concrete should act as a 
rweptacle, the space between the pit walls and tank 
should be wide enoug*h to allow' the passage of a man 
at any point and the tank should be mounted about 
15 in. above the pit bottom. This wdll allow' for an 
ea.sy inspection and room for w'orkmeii making repairs, 
and wdll provide proper ventilation about tne tank. If 
the tank is in too close (|uarters the painting of it is 
often overlooked and its life will not be as long as 
expected. 

The pit will withstand the action of fumes ami acid 
far better if lined with asphalt, tar or one of the like 
preparations on the market. The latter as a rule con¬ 
tains a binder of asbestos or other material which pre¬ 
vents in cracking or .scaling otf. A stationary ladder 
should be at the pit opening so a perst)n may emerge 
without delay. When a person is working in the pit a 
sign to that etfect should be hung outside, or, better 
.still, a man should be stationed above the pit. 

Uratings are not suitable pit covers, as they allow 
w'ater and dirt to accumulate in the pit, but if they 
are used, drainage should be provided for. Sliding 
covers or sectional lids are generally used for the pur- 
l)ose. 

With a tank in a pit of this type* a leak can easily be 
located and in case of a burst or overflow the contents 
can be recovered and repairs can be made without 
removing the tank. Tanks placed so should nfit exceed 
10,000 gal. capacity and should be* at least 2 ft. below 
the ground level or floor surface. All gages should be 
placed where they can be clearly read, and all control 
valves, cocks, etc., should be fitted with long steins 
that can bo turned without entering the pit and have 
on them locks or warning signs if any danger exists 
or they are likely to be tampered with. Vent pipes 
should cMid in a receptacle for that purpo.se. 

Distribution From Underground Tanks 

Distribution from underground tanks nece.ssitates 
pumps or comprcs.seci air, the latter being quite .satis¬ 
factory for a good man> liquids. Any difficulties in 
distribution are outweighed by the fact that there is 
no drip, splash or spray to contend with, material wifiild 
not be lost in case of a burst, valves arc above the tank, 
the tank is not easily reached by fire and in plants where 
space is limited it is out of the way. 

Location and Construction of Overhead Tanks 

Overhead tanks present more problems. The location 
is an important consideration. If placed over passage¬ 
ways, as is sometimes done, a drip pan of sufficient size, 
with a drain to a sewer or emergency lank, must be 
provided to carry off* any liquid from a leak, overflow 
or burst. When placed in or on a building, it must be 
known that the floor, roof or building will not be over¬ 
loaded when the tank is full. 
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Wood is used to a large extent for overhead tanks, 
and as the woods previously mentioned will resist the 
action of sulphuric and acetic acids of 20 deg. Be., many 
of them, mostly of the open type, are found in chem¬ 
ical works. -The failure of wooden tanks is often caused 
b.v the corrosion of flat hoops, the inner side of which 
cannot be seen and any «lefects noted. It is advisable 
therefore to use only round hoops, which can be gone over 
from time to time. Wooden tanks should not be 
allowed to dry out, but i f such is the case the hoops may 
be tightened before being put into use again. 

Dry rot is another cause of failures, so periodical 
inspections should be made. There must be as small a 
surface as possible in contact with other materials. 

Pressure tanks should be tested over pressure before 
being ])ut into use. Thus a tank car of liquid chlorine 
would be subjected to a pressure of about 300 lb. per 
sq.in. Such a tank will receive jolts, so it must be 
heavily insulated and the dome fittings incased in a 
hood. Switchings and siding from which such tanks 
are being loaded or unloaded should have a warning or 
lock on the switch. 

Iti the; case of all aboveground or overhead tanks a 
hoseline with a stream sutUcient to drown a burst, and 
an cmergonc.v box containing gloves, goggles, safe cloth¬ 
ing, etc., should be kept in the vicinity. 

A runway or platform should l)e built over the tops 
of closed tanks so that valves and cocks can be reached 
from above or from one side. The chief advantage of 
the overhead tank is that distribution from it is by 
gravity. 

Safe Methods for Cl^ianing and RKrAiRiNc, Tanks 

Care in cleaning and repairing tanks is very impor¬ 
tant, and rules governing such operations should be 
strictly enforced. The importance of this may be illus¬ 
trated by an occurrence at our plant which took place 
before the safety idea was recognized. The work on the 
particular tank W’as a welding job and before consulting 
the superintendent or chemist to ascertain if the tank 
had been properly ventilated, the weldor injected his 
torch into the tank, causing an explosion which resulted 
in his death and injury to his helper, who had expected 
something of the sort and was making a getaway. 

On another occasion a foreigner who was employed as 
a leadburner was found doing a job on a tank that had 
not been inspected. When asked how he knew it was 
safe to start, he replied: “He is all right. I try him 
first with my torch, he no blow up.” 

It is well to have steady crews to do such work as 
cleaning and repairing tanks. The accepted method 
of cleaning tank cars may wyll be applied to all other 
large closed tanks. The work of cleaning such tanks 
shsuld be under the direction of a superintendent and 
as nearly as possible accomplished from the outside. 
This can be accomplished by removing the cleaning blank 
and opening all drains, after which a 2i-in. hose fitted 
with a curved 2-in. pipe which can direct a stream to 
any part of the car is u.sed for washing. If the pres¬ 
sure is not strong enough to remove sediment or scale, 
a hoe fitted with a long flexible handle may be used to 
good advantage. If there is no bottom outlet, the tank 
should be filled enough to hold all the sediment in sus¬ 
pension when agitated, so that it may be pumped or 
siphoned out. 

In cases where a workman must enter a tank it should 
be run full of water to exclude all gases, or a jet of 


fresh air run in for a sufficient length of time. A 
workman entering a tank must be supplied with an 
approved type of respirator and protective clothing, and 
if the entrance is through a manhole, he must wear a 
belt with slings under the arms attached to a flexible 
cable held at the other end by a man on the outside of 
the tank. A jet of fresh air from a compressor or 
some reliable source should be run into the tank as 
long as there is a man inside. 

If an open light or flame is used inside of the tank, 
we u.se a helmet which has a hose supplying air from 
outside the tank or one with a compressed air tank 
filled to the helmet, which supply will last for half an 
hour. Proper supervision is absolutely necessary. 

Underground Pipe Lines 

The same classification, overhead and underground, 
may be applied to pipe lines. Condition of climate enters 
as a factor, so that underground lines are preferable 
in colder climates when not housed or in heated build¬ 
ings. For outside use where a number of lines are run 
parallel they should be set below the frost line in half 
round tile and cover, these acting a.s a conduit, with 
a break at intervals to serve as a drain in ca.se of a 
leak or break. The tile cover not only prevents seepage 
but can easily be removed for making new’ installations 
or repairs. 

Pipes, when set in this manner and given a coat of 
resisting paint, will last for a long while without show’- 
ing any signs of external corrosion. An exhaust steam 
line may be run through the conduit to maintain an 
oven temperature in winter months. For heavy pipe or 
pipe of large diameter such installation is costly and 
unnecessary. 

With underground lines a burst can do little or no 
damage, there are no drips to contend with, all valves 
can be reached from above, the tripping hazard is 
eliminated, no installation is required, there is no 
freezing in the lines and no danger from falling mate¬ 
rial when the installation is made. 

All valves, cutoffs, cocks, etc., must be clearly marked 
and open ends tagged to show what is being handled 
in the line. When compression is used to force the 
liquid through the lines, all connections should be flanged 
and the line tested before being put into use. 

Overhead Pipe Lines 

Overhead lines present quite a few hazards. In rout¬ 
ing the lines care must be taken to see that those 
to contain toluene, benzene, alcohol, etc., are not run 
above or too near to open flames, boilers and switches, 
as a drip may become ignited. 

Where it is required that acid, lye or other such lines 
cross passageways, they should be jacketed to prevent 
a drip or spray from falling on anyone beneath. The 
hangers supporting pipe should be strong enough to sup¬ 
port the weight of a man in addition to the working 
load, as invariably you will find some person who will 
lean a ladder again.st, or stand on a pipe. 

All overhead lines should be marked in some way to 
indicate their contents. The most desirable method is 
that of painting the lines of different colors, but where 
this cannot be carried out, all cocks, valves and lines 
should be marked in some way, and at open ends warn¬ 
ing signs should be placed, stating what precaution 
should be taken or protection worn when handling the 
contents. 
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Difficulty sometimes arises due to an accumulation of 
sludge or the tendency of a liquid to crystallize in the 
pipe. The latter can in most cases be prevented by 
using a small steam coil about the pipe and covering 
with asbestos. Overlooking such a precaution was 
the cause of an accident at our plant. A length of 
ri-in. steel pipe was carrying hot material which crystal¬ 
lized near the open end. In thawing out the pipe, the 
man used a blow torch, starting at the open end to 
allow the material to run out as it thawed, which it 
partly did. Some of it recrystallizod, closing the pipe 
and building up pressure whore the torch was being 
applied. This caused the pipe to blow out along the 
seam, driving the hot material with such force that 
it penetrated the man's clothing, burning his arms and 
chest. 

Steady Crew Should Handle Inspection and 
Repair Work 

A periodical inspection should be made of all lines 
and any faulty valves, leaking connections cr corroded 
pipe be replaced and all lines no longer in use removed. 
Discarded lines should be allowed to drain, or, better 
still, be washed out, forcing water or air through them. 
Too often ternpor;ir.v lines are allow’ed to remain after 
having served their purpose. Work on lines should be 
done from a scatTold built on a level with the line, 
by persons wearing the proper safe clothing and goggles. 
Where a connection is to be broken, it should be cov¬ 
ered with a shield or covered with a reasonable amount 
of sacking or rags to absorb drips and a warning sign 
should be hung below. In all cases the pipe should be 
supported so that it can be lowered to the ground and 
not left to fall. 

It is very Important to have a steady crew’ to do this 
work, men who know the rules and observe them, because 
it is through errors on their part that they or others 
are injured. 

An Application of Super- 
Centrifugal Force 

By Eugene E. Ayres, Jr. 

HREE years ago the commercial centrifuge was 
unknown to the refiner of vegetable oils. Today 
the centrifuge is recovering about 22.5,000 lb. per 
day of edible oils. Each pound of edible oil recovered 
means the loss of only about one-half a pound of crude 
soap material. Each pound of oil recovered means from 
6c. to 10c. net profit. For 1920 the collective profit to the 
refiners in the United States will amount to about 
$4,000,000. 

The profitable quality of a technical process is not 
always a correct index of its value as an clement of 
scientific progress, but this case is interesting in that 
an old familiar principle only modernly understood has 
accomplished what every refiner has wished to accom¬ 
plish since the first kettle of cottonseed oil was agitated 
with lye. 

This description is intended not for the vegetable 
oil specialist, who is already familiar with the process, 
but for the industrial chemist who may be confronted 
with similar problems. 

An economist would express the refining problem as 
follows: 

The oil expressed from cotton seed is crude oil, in the 
sense that it is unfit for food products or for the manu¬ 


facture of fine soap^. ('rude cottonseed oil is evaluated 
not on the basis of its value as crude but on the basis 
of the yield and quality of refined oil that may be 
obtained from the crude by acceptable refining methods. 
As for (piality, the refined oil must have pleasant taste 
and odor or the absence of taste and odor, and a properly 
pale yellow color. 

The refining is in three stops a caustic soda treat¬ 
ment to remove fatty acids and allied impurities, bleach¬ 
ing with fullers earth, and deodori/.ation w’ith steam, 
losses from these operations being in the order given, 
bosses from the caustic .soda treatment arc appreciable 
always iiml sometimes incredibly high. Research has 
not disclosed a siiitalrte substitute for the caustic soda 
treatment. Other alkalis or the use of chemical sub¬ 
stances (with few exceptions') in conjunction with 
caustic .soda will ])roduce oils that m;iy not be ]iroperly 
deodorized and bleacliod. 

Soafstoi'K 

'rile refiner’s cliief pi*ob!em has been to .secure a higher 
yield of |•(‘fiMed oil without im])airmg the (piality. 

'I’he hyproiiuct from the refining is si mixture of soai». 
oil .-ind impurities. This is called soapstock. The soa))- 
^t«)ck hiis a market v;due as a base for .soap manufac¬ 
ture. but the value of soapstock (tm the ba.sis of fatty 
acid content) is from fic. to 10c. less than the value of 
refined oil. 5’he obvious thing to do is to conduct the 
refining in such a manner .ms to leave a.s little oil as 
po.ssibh* in the byproduct soapstock. Failing this, the- 
oil in the .soapstock should be recovered a.s .such. 

Oil in Soai\st()(’k 

The pr.Mctical refiner would narrow the problem a.s 
follows: 

Suppose a crude oil is conipo.sed of 97.5 per cent 
neutral oil and 2.5 per cent of free fatty .acid and 
as.sociated impurities. To remove the free fatty acid 
and impurities it is nece.s.sary to use an excess of 
caustic soda. The amount of exce.ss rcagoiU is the 
minimum that will yield st proper quality of refined oil. 
After separating the crude .soap thus formed, from 100 
11). of crude oil 92.5 lb. of neutral refincil oil will be 
normally recovered. Five pounds of oil that was pres¬ 
ent in the crude has been lost. 

The loss may be fairly distributed between actual 
.saponification by the exce.ss alkali and mechanical 
association with the byproduct .soapstock. The saponified 
oil cannot, of course, be reclaimed, though refining 
modifications have been suggested by which the extent 
of saponification of neutral oil may be reduced. But 
the oil in the soap.stock (about 2.5 lb. in this ca.se) 
.should yield to some rccoyery procetlure. 

Nature of MEriiANU’AL Loss ^ 

From a chemi.sFs viewpoint, the mechanical loss of 
oil occur.s in the following manner: 

When a volume of rancid oil is agitated with a smaller 
volume of cau.stic .soda .solution, a complex emulsion is 
produced. In this emulsion, oil is continuous. The sus¬ 
pended globules are not globules of soap water, but are 
globules of a secondary emulsion. This secondary 
emulsion is conipo.sed of continuous soap-water with 
very small globules of oil .siLSpendcd. The oil in the 
refining kettle immediately after the addition of lye is, 
therefore, pre.sent in two pha.ses—a primary continuous 
phase and a .secondary dispersed phase. 

After the break occurs the globules of the secondary 
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emulsion roalesce and sink, to form a comptutl layer. 
This is soapstofk. The relined oil that is pumped out 
of the kettle is the oil that composed the primary con¬ 
tinuous phase of the relininK emulsion. The oil that 
was dispersed as vrlobules in the secondary emulsion 
cannot l)e pumped out as free oil, for it is stubbornly 
enmeshed in the soapstock. This oil is enmeshed rather 
than suspended, because coincident with the “break'* is 
a gelatinization of the strong .soap-water, and as the 
jellied globules coalesce and sink, the tiny dispersed 
globules of oil are deformed and lie in irrcKular streaks 
and strata in the soapstock. The vi.scosity of the jel 
is too jjrreat to allow inter facial surface tension to act. 

Th(! principal emulsion problem of the cottonseed oil 
technologist has been naturally with reference to the 
rclinin^ emulsion- to insure a proper agglomeration 
and settling of the soapsto<*k, and to secure conditions 
that will leave a minimum percentage of the oil as a 
secondary dispersed phase. Investigation of this point 
is difficult, because modifications in refining technique 
involve so many limiting factors, such as, for instance, 
color and taste. 

The recovery <)f oil from soapstock, on the other 
hand, is not greatly complicated by questions of oil 
quality, for the reasons that the recovered oil can be 
so readily re-refined with caustic soda and the quantity 
f)f recovered oil is small compared with the output of 
the refinery. Such a recovery is a problem in subsidence. 

Physically, soapstock is rather a nondescript mass of 
soap, water, oil, solids, .salts and organic impurities. 
Although a little free oil will usually settle out of hot 
s(»aF)stock, it is not po.ssiblc to separate even a trace of 
free oil when a hot soapstock is pumped through a most 
powerful centrifuge. This is easily accounted for by the 
fact (hat the recoverable oil is in an extremely unstable 
condition. The gelatinization of the .soap solution while 
deforming the oil globules also causes considerable 
agglomeration of oil into strata, but if the viscous 
mixture.is thoroughly agitated, the oil is again dis¬ 
persed. With such an unstable condition, recovery is 
po.ssible only when the mass can be undisturbed. 

When soapstock is diluted with water to the point 
where it is no longer gelatinous it may be described as 
follows: 

Th(.* continuous phase is water with a trace of inor¬ 
ganic mattm* dissolved and certain organic matters in 
colloidal dispersion. 

Under a micro.scopc of highest power, the continuous 
Avater phase of the soapstock is usually transparent, with 
a yellow color. In bulk the aqueous phase, when com¬ 
pletely freed from oil (by filtration, for in.stance) is 
dark broAvn in color, but transparent, without the 
faintest trace of opalescence. Under the microscope the 
oil ^rlobules are without color and vary in size from 0.02 
inni. down to 0.002 rnm., or even smaller. When not 
prevented by vi.scosity, the smaller particles exhibit 
ilecided Brownian movement. 

Use of C'entrifugal Force 

('entrifugal machines may be divided into two 
classes: (T) Those which induce filtration, such as the 
hydro-extractor; (2) those which induce subsidence. 
The latter type is applicable to emulsions. 

Centrifugal force (like gravity) has two functions— 
to move the globules down or up, depending upon 
relative specific gravities, and to cause adjacent globules 
to coale.sce. Centrifugal force has been successfully 
utilized in the past for the separation of emulsions that 


yield both to subsidence and to coalescence. With one 
exception, emulsions whose glcAiules will not coalesce 
under centrifugal force have never been re.solved cen- 
trifugally on a commercial scale. The one exception is 
milk, oldest and best-known example of centrifugal 
separation. The cream separator, however, has always 
been a product of purely empirical design. The more 
modern centrifugals, adapted, for example, to the 
separation of water from petroleum, are designed with 
full scientific understanding of the emulsions for which 
they are intended. 

The cream separator is a practical success only for 
milk. The subsidence-coalescence centrifugals are not 
successful with emulsions wherein coalescence will not 
take place. It has been necessary, therefore, to deter¬ 
mine the fundamentals of the class of emulsions of 
which milk is a special case. This difficulty offers the 
best explanation of the fact that dilute soapstock 
emulsions were not satisfactorily centrifuged until 
recently. 

(^KNTRIFIK'.AL PROCEDURE IN OlL REFINERIES 

The soapstock must be diluted until it is no longer 
gelatinous. The thin emulsion is subjected to centrif¬ 
ugal force for a sullicient period to move to the .surface 
all oil globules that do not exhibit Brownian movement. 
The emulsion is thus divided into two new emulsions, 
one saturated with oil, the other containing only the 
smallest globules. It is customary to refer to the one 
as the “light** emulsion, while the other has so few 
emulsion characteristics that it is termed the “heavy 
etlluent.*’ 

The light emulsion on microscopical examination is 
found to pos.sess a structure similar to that of the 
diluted soapstock, except that (1) the oil globules are 
nearly uniform in size, averaging 0.008 mm. in diameter, 
and (2) the oil globules are packed together very closely, 
touching each other in all directions. 

I'he heavy effluent from cottonseed oil soapstock con¬ 
sists microscopically of a clear yellow phase containing 
a few’ scattered spherical oil globules averaging 0.002 
mm. ill diameter. 

To obtain continuous oil from the light emulsion it 
is convenient to add salt water and recentrifuge. The 
salt wholly or partly precipitates the soap from solution 
and in this way tends to reverse the form of the 
emulsion—to make oil continuous and water globularly 
suspended. Emulsions of this type are easily separated 
by centrifugal force. Preparatory to recentrifuging, 
other chemical methods of breaking down emulsion 
stability are satisfactory, but salt is economical and 
efficient. 

Under correct operating conditions, the centrifugal 
process appears to recover about 60 per cent of the 
neutral oil present in the soapstock. Yields have been 
reported as high as 78 per cent and as low as 40 per cent. 

It is not to be supposed that any plant now in opera¬ 
tion is operating at maximum efficiency. The soap- 
stocks produced at the various refineries are different in 
many respects. For example, in one refinery it was 
found that the centrifugal recovery yields were very 
low because of the fact that the water used for the 
dilution of the soapstock had been softened. Soft water 
is not as good as hard water when emulsion stability is 
to be reduced. Maximum efficiency will come, of course, 
only as the conditions at each recovery plant are more 
and more thoroughly understood, and when suitable 
operating modifications are adopted. 

PliUnrlolphia. Pn. 



Sovemher 24 , 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


1027 


The Separation of Mineral Matter 
From Natural Flake Graphite 

By W. C. Ratliff and Joseph I). Davis 

A merican flake graphites, as they are put on the 
market, contain rather large percentages of ash. 
The ash content of Alabama graphite, for sample, 
ranges from 9 to 15 per cent, and the figures for Penn¬ 
sylvania graphite are about the same. The dust or 
fines resulting from the refining or grading of the flake 
are much higher in ash. No. 1 dust from Alabama flake* 
graphite contains about 55 per cent ash, while the ash 
content of No. 2 dust will run as high as 70 per cent. 

The Bureau of Mines has been conducting investiga¬ 
tions looking toward the better utilisation of American 
graphites, and this paper represents a part of the inves¬ 
tigation. 

There may be some question as to the economy of 
further purification of the coarser flakes, particularly 
when they are intended for use in crucible making, but 
the dusts as they come from the refinery are not readily 
marketable, and it is believed that if they were free 
from mineral matter they would be in demand for such 
purposes as the manufacture of stove polishes, graphite 
paints and lubricants, and particularly for the manu¬ 
facture of graphite electrodes. It was for the pur¬ 
pose of developing a method for the purification of 
dusts that the experimental work which follows was 
undertaken. 

Method Adopted for Purification 

The method used in this experimental work was that 
devised by Lieutenant Walter K. Trent primarily for the 
pui-pose of removing mineral matter from c«»al. The 
method is essentially as follows: 

The coal to be treated is finely pulverized and thor¬ 
oughly wetted with water, the weight of water added 
being at least twice the weight of the coal. Enough 
oil is then added to saturate the coal (usually alxiut 
1 part oil to 2 parts coal), and the mixture is thoroughly 
agitated wdth some efiicient type of mechanical agitator. 
The effect of the agitation is to cause the coal and oil 
lo be agglomerate, leaving the mineral matter suspended 
in the water, with which it can be poured off from the 
coal-oil mixture. By repeatedly agitating the coal-oil 
mixture with fresh portions of water and pouring off 
the wash water, a large part of the extraneous mineral 
matter can be removed. Most of the water held me¬ 
chanically by the pasty mass of oil and coal can now he 
removed by squeezing as butter is worked. 

PRELlMlNAllY EXPERIMENTAL WORK 

A 100-g. sample of Alabama flake graphite was thor¬ 
oughly agitated in a small hand churn with 100 c.c. of 
topped crude oil of paraffine base and 0.87 specific 
gravity, and about 200 c.c. of water. The graphite and 
oil agglomerated with a fairly good separation of the 
water. The water, however, carried only a small amount 
of mineral matter from the graphite, and the sample 
was known to contain over 12 per cent ash. 

It was now decided to investigate the effect of fine¬ 
ness of grinding. Accordingly, a fairly largo sample 
of the Alabama flake graphite was ground in water 
for about eight hours in a ball mill, and then filtered 
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and dried for one hour at 105 deg. to remove all the 
moisture. On visual inspection, the size of the flakes 
seemed to have been considerably reduced. On close ex¬ 
amination, however, under the microscope, Dr. Rein¬ 
hardt Thiessen of this bureau found that the area of 
the flakes haci not been greatly reduiT»d, but that they 
had been reduced in thickness. The thin larniiue of 
which the flakes are made up had been separated, leav¬ 
ing the mineral matter held between the lamina? cxiKised. 
A ()0-g. sample of this ground graphite wiis agitated 
with liO c.c. of topped crude oil and 120 c.c. of water. 
T'he water decanted from the agglomerated mass of 
graphite and oil carried with it quite a large amount 
of mineral matter resembling clay. Fresh water was 
added and the mixture was again thoroughly agitated, 
after which the water was poured off from the graphite 
and oil, containing apparently as much sediment as that 
from the firsl treatment. 

The washing with water was repeated until the water 
came off clear, six washings being retiuired in all. All 
the washings were then collected and filtered, and the 
residue was ignited in a muffle furnace for one hour, 
after which it was cooled and w’oighed. The weight of 
the residue so obtained amounted to 10.10 per cent of 
the weight of the sample treated. A portion of the 
graphite-oil mixture was now extracted with benzene 
to remove the oil, the benzene was driven off and the 
amount of ash in the residue was determined. It was 
found to eontain .‘1 per cent ash. whereas the original 
graphite sample contained Ifl per cent ash. 

Another test was made wherein only half as much oil 
was used as in the test just described, but this amount of 
oil failed to effect good agglomeration. About equal 
[lortions ()f oil and graphite g;ive the best results. The 
amount of water refpiired was approximately twice that 
of the graphite. Furthc»r .additions of water had no 
effect on the agglonn*ration, hut aided in keeping the 
mineral matter in suspension so that it c'ould la* more 
readily removed from the oil ;ind graphite. , 

('OMI*AKATIVE EFFICIENCY OF DIFFERENT 

Ag(;lomeratin(; Liquids 

Having found that heavy oil gave fairly good results 
as an agglomerant. it was decided to try the agglomerat¬ 
ing effects of lighter and more volatile licpiids, the idea 
Ix'ing to find a Ii<|uid that would do the work as well as 
the oil and at the same time be more readily recovered 
by volatilization. No doubt the surface tension and vis¬ 
cosity of the li(iuid used have an important bearing on 
its behavior, but these are matters which require more 
extended study than this paper contemplates. The 
known re(|uirernent of a liquid agglomerant is that it 
must l>e immiscible with'*water. Benzene, toluene and 
carbon tetrachloride answer this requirement and were 
selected for comparative test with oil. All these liquids 
gave good agglomeration when churned up with the 
graphite and water, but the carbon tetrachloride appar¬ 
ently gave the cleanest separation of the water and 
agglomerated mass. The comparative washing efficien¬ 
cies of the liquids were now determined quantitatively. 

For the determination, large samples (approximately 
2 lb.) of Alabama and Pennsylvania graphites were 
ground in a ball mill with water for about eight hours. 
The .samples were then dried at 105 deg. (\ until all 
the moi.sture was removed. Fifty-gram samples of the 
ground graphites were thoroughly agitated with 50-c.c. 
portions of the different liciuids, about 200 c.c. of water 
being added in each case. 
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Tlu; iiKKl*>int!r;itecl rcsiduos were ik)W washed until the 
decanted water was clear. This required from five to 
eijrht washings with 200 c.c. portions of water. The 
lionzenc, Ljluene and carlion tetrachloride, beinj? readily 
volatile, wc/c easily driven out of the graphite by heat- 
inK. and the* oil was extracted from the oil-Kraphite 
residue with benzene. After thoroughly dryinj? all the 
samples, duplicate .samples of each were weighed out and 
ashed to coiistaiiL weiRht in a muflle furnace at about 
son dej^. ( '. Table I ^^ives the results of the washinjf tests. 

It will be in)ted that the elliciencies of benzene, tolu- 
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ease of the Alaliania ji^rapliile the amount of mineral 
matter renmved b\ the lighter liquids averajifes 72.7 
per cent of the total mineral matter eontaiiuid, while 
that removed by the (ul is pi*r cent of the total. 

In the ease of the rennsylvania K»’aphite, the lij^ht 
liquids removed 11.1 per cent of the total miiuu'al mat¬ 
ter and the oil removed 35.8 pc'i* cent of it. The 
greater etlieieney of the treatments in rernoviiu? ash 
from the Alabama K»*aphite may be accounted for by 
the? fact that the Alabama Hake* was liner than that 
from IVnnsvIvania. This is shown in Table III, which 
Kives the size tests on all .samples used. 

Althou^rh the eHieiencies of benzene, toluene and car¬ 
bon tetrachloride are about the same, carbon tetrachlo¬ 
ride was used in makin^r further tests, since it gave the 
best agglomeration and the cleaner cut separation of 
the agglomerate from water. 

Kefkct of Size of CiKaphitk Particles 

Fairly large samples (approximately 100 g.) of the 
Alabama ami Pennsylvania graphites were ground in 
the ball mills for eight hours and then treated with 
carbon tetrachloride and washed to free them from sus¬ 
pended mineral matter. The samples were then dried 
at lOo deg. P*. to remove all the carbon tetrachloride 
and nioi.sture. Small samples of the residues were re¬ 
served foi- (lotcrminaiion of ash and the remainders 
were again ground wet in the ball mills, this time for 
tw'clve hours. They were then treated with carbon tetra¬ 
chloride and .se])arated mineral matter was removed by 
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washing as before. The resulting agglomerates were 
now dried and ash determinations were made on the 
dried linal product. The results of the tests, as shown 
by the ash determinations, are given in Table II. 

In order to got the relation l>etwcen the fineness of 
the graphites and the amount of ash removed in each 
case, size tests were made on all samples treated, and 
the results of the tests are given in Table III. 
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'Diese size test.s give only an approximation of tne 
actual sizes of the graphite Hakes, since in every case 
the Hakes were somewhat broken up in going through 
the .screens. Particles that should have been retained on 
the screens passed through before constant weight on 
the amejunt retained could be secured. This is true of 
the unground sample of Pennsylvania graphite, where 
a smaller ({uantity was retained on the 48-mesh .screen 
than that retained on the same screen after eight hours’ 
grinding. However, in general, the size tests do show 
a reduction in size bv grinding. Microscopic examina¬ 
tion showed that the thickness of the flakes had been 
greatly reduced, but that the area had not been reduced 
so much. Iiv picking apart the flakes with a needle, 
1 )articlcs of clay could bo di.slodged from the laminae. 
The main effect, then, of grinding the Hake graphite 
was to break apart the laminiu and expose the mineral 
matter, which Avas then easily removed by treatment 
with carbon tetrachloride with subsequent washing. 

Tkeatmfnt of Other (iRAriiiTE Samples 

A sample of Alabama flake dust, containing 37.fl3^ 
r)er cent ash and of such fineness that 52 per cent of it 
passed 200 mesh and the remainder passed 100 mesh, 
was treated with carbon tetrachloride and w^ashed in 
the usual manner. After treatment, the ash remaining 
in the graphite amounted to 22.59 per cent. This residue 
was now ground wet in a ball mill for seven hours, and, 
after washing, the amount of ash still held by the 
grai)hite was 7.87 per cent. 

A very finely pulverized sample (100 per cent passed 
200 mesh) of amorphous Mexican graphite was treated 
with carbon tetrachloride and washed free from .sepa¬ 
rated mineral matter in the usual manner. The ash 
content of the original .sample was 15 per cent and the 
amount remaining after washing was 7.6 per cent. It 
WHS shown that the ash content of the sample could be 
further reduced by grinding, but quantitative reduction 
tc.sts were not ihade. 

Conclusion 

From the results of the experimental work just de¬ 
scribed, the following conclusions may be drawn: 

1. Graphite, both flake and amorphous, may be cleaned 
by agitating with oil and w^ater. 

2. Light volatile li(|uids, benzene, toluene and carbon 
tetrachloride, are better adapted to the cleaning of 
graphite than oil. It is probable that this is due mainly 
to their lower vi.scosity. It was noted that writh the 
lighter liquids the agglomerates formed were much less 
vi.scous and that mineral matter separated with much 
less agitation than in the cases where heavy oil was 
dsed. 

3. The extent of the cleaning effected by this method 
depends indirectly on the fineness of the graphite 
treated. The value of grinding is not so much due to> 
actual size reduction thereby as to a separation of the 
mineral matter from inclosing carbon. 
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Molybdenum Durin^r 1917-1919* 

By Frank L. Hess 

T he molybdenite deposits of the United States are 
legion. This mineral has probably been found, at 
least in small quantity, in every state in which there 
are any considerable outcrops of granite. In the Rocky 
Mountain and other Western States individual occur¬ 
rences are too numerous to record. Like gold leaf, 
molybdenite is apt to be spread so thinly and to make 
so great a show compared with its i?eal bulk that a 
much exaggerated impression of its quantity is had 
unless dependence is placed on assays alone. Molyb¬ 
denite I the sulphide of molybdenum (MoS.) and by far 
the commonest molybdenum mineral] is so attnictive 
when seen in the white quart/ in which it is commonly 
found and so deceptive in its appearance of quantity, 
and so many stories of its great usefulness and value 
have been current, all with a touch of the mystery 
connected with supposed secret uses, that many persons 
have been induced to invest much more labor and money 
in molybdenum mining enterprises than careful investi¬ 
gation would warrant. 

In 1918 the United States retained its lead as the 
greatest producer of molybdenum by an output of 
431 short tons of metal in 2,280 tons of ore and con¬ 
centrates valued at $1,253,700. 

In 1918 the center of production moved from Arizona 
to Colorado. The dumps of the old Mammoth gold mine, 
from which a large part of Arizona’s production had 
come, had yielded their crop of wulfenite, though the 
mine is still productive; but the great size of the 
Colorado deposits and the large mills give an output 
which is far greater than that of any other state. 

Disposition of Molybdenum in 1917 

The Atlantic Metal & Alloys Co., Booiiton, N. .1.; the 
Arizona Rare Metals Co., Tucson, Ariz.; the Primos 
Chemical Co., Primos, Pa.; and the Rose Chemical Co., 
Los Angeles, Cal., made ferromolybdenum during 1917. 
The Atlantic Metal & Alloys Co. went out of business 
during that year, and the Tungsten Products Co., of 
Boulder, Col., took over its slag on hand and produced 
ferromolybdenum from it. 

So far as is known, except for a small quantity use<l 
experimentally and another .small (piantity used by one 
firm in tool ste^^ls, all the ferromolybdenum made in 
1917 was exported, mo.st, if not all, going to France, 
and most of the concentrates produced in this country 
that w'cre not reduced to ferromolybdenum were also 
exported to France. Small quantities were u.sed for the 
production of molyV^dic oxide, molybdic acid and 
ammonium molybdate. The molybdic oxide and molyb¬ 
dic acid were used eflher to make ammonium molybdate 
or molybdenum i metal). 

Consumption in 1918 

In 1917 and in the earlier part of 1918 there was a 
good foreign demand for molybdenum ores and ferro¬ 
molybdenum, and considerable quantities were used by 
the Ford Motor Co. and the Carbon Steel Co. in the 
United States, but the domestic market was very 
restricted and was supplied during the first part of the 
year mostly by the Climax Molybdenum Co. and the 
Primos Chemical Co. 

The Ford Motor Co. had a contract to supply crank 
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shafts and connecting rods for Liberty aircraft engines 
to the Government,, and in’ these 0.35 to 0.50 per cent 
of molybdenum was used, with more chromium and 
nickel. A crank-shaft forging weighed 196 lb. and an 
extra .shaft was shipped with every twoiity-fivo Liberty 
engines. The yield of forging bars was about 60 per 
cent per heat in the electric furnace, and about 90 per 
cent of good shafts were obtained from the bars. The 
connecting-rod forgings weighed about 62 lb', iier 
engine, and each tdectric furnace heat al.so gave about 
60 per cent of good forging bars but only about 80 per 
cent of finished forgings from the bar.s. About 100 
crank shafts was the maximum daily output, with pre¬ 
sumably an equal number of connecting rods. 

During the summer small plates of similar steel 
exhibited had shown great rcsi.stance to light projectiles, 
and it was propo.scd to make all armor for tanks and 
airplanes of similar steel. 

The Government did not itself buy any molybdenum 
ores for the work, but gave its assistance b) the com¬ 
panies which were to make the steel in their efforts to 
obtain ferromolybdeniirn quickly and guaranteed their 
contracts. Before tht* sled was made the company that 
had advised the use of molybdenum steel announced that 
it had obtained better results with steel carrying a very 
small ])ercciitage of zirconium, and the company was 
fold to go ahead with zirconium sled if that would 
afford the best possible protection. Badddoyile (zirco¬ 
nium oxide> was therefore ordered from Brazil, but 
before either steel was .actually used the armistice wa.s 
signed and all contracts were nullified. 

Market Conditions in 1919 

The reaction in the molybdenum market caiiseil by 
the cessation of hostilities and the withdrawal of the 
European demand for molybdenum ores ami ferromolyb¬ 
denum probably reached a maximum during the year 
1919.‘ The development of new properties and the 
production of increased quantities of on*, stimulated 
by the active demand, more especially during 1917, 
naturally resulletl in overj»rodiictir>n as .soon a.s the war 
demand cca.sed. The largest single consumer, the Min- 
i^'try of Munitions in London, announced early in the 
year that accumulated stocks in the United Kingdom 
were large enough to meet all demands for at least 
eighteen months. Most of the production within the 
British Empiie was under contract at a fixed rate. 
Arrangements were therefore made to reduce drastically 
all shipments from outlying points to allow existing 
stocks to 1)0 realized and to permit the world’s market 
to .settle down to Ji normal working condition as soon 
as possible. ’rhe Ministry of Munitions therefore 
terminated the existing purchasing arrangonjents and 
no deliveries of molybdeuile loaded on «)eean steamers 
from British overseas ports .after April .‘R), 1919, were 
to be acceptetl. "i’he Ministry of Munitions also roebm- 
merided that empire producers, in their own interests, 
should take immediate steps to reduce the production 
of thc.so ores. 

The agents of the Federal Governmemt of Australia 
continued purchasing supplies of tungsten and molyb¬ 
denum ores at the scheduled price.s to Dec. 31, under 
the contracts previously made hy the Commonwealth 
Government with the Imperial Government. During 
the negotiations the Imperial Government advised the 

*Th<; tliiMM? following paragranliH by Alfrrtl W. CL WllHon, 
JK'parlinent of Mines, Otlaw.'j, U.MiunIa, in "Tho MinrTiil fndufltry 
During 1919. 



l(K50 


CHEMICAI AND METALLURGICAL ENGINEERING 


Vol. 23, No. 21 


woKi I)-.- Ml iiM Ik nr \ m \.\ iJDMM'M (;()X(;i:nth \Ti*:s in terms <if the c mntaini:!) molvhdenlm 



• (M 

molybrleiiitc; 

W - Hulfeiiilr.) 








-1915 


.1916- 

— 1917 — 

• 1918 - - . 


Oro 

(^inntity 

i.Metrio 


(Jiiriiiiify 
• Aletrio 


Ijiiuiitify 
f Metrie 


quuiility 

1 Metric 



.Mineral 

Toiih) 

Valu« 

Tollh^ 

Value 

Tons) 

Value 

'fjiiis) 

\ :i'lle 


.M 

71 V $377,700 

70 39 

$314,800 

102 03 

$456,273 

111 8 

$500,00(1 

Aui'triii 

W 

('!) 

(>0 

inf 

f>tf 

in) 

00 

00 

lift 


.M 

b 5 

5,475 

5.17 

7.663 

(n) 

00 

in) 

ni) 


M 



42 5 

136,461 

78 5 

288,705 

102.8 

434.328 

(’lull- .. . 

M 



0 8 


20 1 

9.836 

1.68 



-M 

ot) 

<•!) 

0.3 

1.409 

1 6 

1,700 

3,689 

('Iiosrii 

.\1 



3 2 

12,463 

59 2 

19,034 

10 7 

25,864 

(ii’riiiuhy. . 

M 


<•!) 

(«) 

(fi) 

(«) 

Oi) 

(") 

(o) 

IikIih .... 

M 



0 4 

9B3 

0 7 

3,050 

0 09 

531 

lliily . . . 

\I 





0 2 

00 



.Ijipiiii.. 

.M 



18 ) 

• 31,177 

12 06 

30,124 

h 70 3 

12,746 

Nfirwiiy 

M 

72 3 

bll 

73 1 

(*i) 

82 1 

533,333 

84.9 

1,248,804 

I Nth .. . . 

M 

1 3 

b.990 

3.08 

14,120 

3 8 

20.970 

1 3 

7,445 

Spfiiii ... 

w 

1 8 

1,861 







Unilod Slul^•^ 

( M \ 

.MV / 

82 4 

114,866 

93.8 

203.000 

158.8 

495,330 

390 8 

1.253.700 

f'll Eiicur -t ricit 

) nil. 1 toie< rMiiir;-!' life of low ftnule. 

• 










(-ornmoriwealth Government that the estimated stock of 
tungsten and molybdenum minerals in Great Britain 
at the end of 191J) would be sufficient to meet the 
requirements of the home and export trade of the 
United Kingdom for at least two years. It was expected 
that these stocks would have to be realized by the 
Imperial Government at prices below the fixed standard 
at which they had been purchased. 

Overproduction, beyond the ability of the market to 
absorb, quickly resulted either in the accumulation 
of stocks at some of the mines or in the cessation 
of mining. Production had stopped at nearly all the 
mines early in the year, and some new properties that 
were ready to produce concentrates found themselves 
without a market. 

(’OLORAI)O Deposits 

The greatest single feature of PJIS in the mining 
(»f molybdenum was the building of expensive and 
elaborate mills by the Climax Molybdenum Co. and the 
Molybdenum Products (^jrporation and the development 
of their holdings on the great deposit on the west side 
of Bartlett Mountain, at (Mimax, Summit County, fifteen 
miles north of Lcadvillc, Col. I’he Climax Molybdenum 
('o. had'its mill sufficiently finished to carry on exper¬ 
imental work in the latter part of February and in 
March. In April the mill was running regularly.* 

The Molybdenum Products Corporation has a patented 
claim 150 by 1.500 ft. located on the same ore body, and 
had the ore on at least three sides of its claim. It got 
to work later than the Climax Molybdenum Co. and was 
not so fortunate in disposing of its product, so that it 
operated only a short time. So far as it is already 
explored the deposit can probably supply 100,000 tons of 
elemental molybdenum. Both companies are ready for 
operation at any time that a demand sufficient to 
warrant operation arises. 

World’s IMWiDuotion 

;rhe United States and Canada apparently have the 
largest known molybdenum supplies. It is believed that 
the United States has the greatest individual deposits 
and the greatest quantity of available ore, but neither 
Canadian nor American Government geologists have 
examined deposits in both countries, and private 
opinions dilTor. The United States has for some years 
been the largest producer of molybdenum ore and is in 
a position to increase production greatly whenever the 
market warrants. 

The accompanying taVde shows the w’orld’s production 
of molybdenum contained in ore, so far as the data are 


at hand, for the years 1914 to 1918, inclusive. No facts 
are now known that indicate a greatly different distribu¬ 
tion in the near future. It is known that some 
molybdenite has been produced in Germany and some 
wulfcnite in Austria, but the quantities are unknown. 



Legal Notes 


By Wellington Gustin 

Hair-Line Oacks on Ingot Steel Not Breach of 
Warranty Against Serious Surface Defects 

In the case of the Clark Kquipment Co. against the 
John A. Crowley Co., judgment for the former being 
recently affirmed in the United States Circuit Court of 
Appeals, the controversy involved hair-line cracks on 
the surface of steel ingots, rendering them unfit for 
gun forgings. 

The Crowley company sought to defeat payment for 
the ingots, claiming the plaintiff had breached its war¬ 
ranty in forging the ingots. The warranty insisted on 
is found in the order for manufacture given by the 
dark company fo the Crowley company and in a nearly 
contemporaneous letter explaining what was wanted. 
The order was prepared by the buyer and*tells the forge 
comjlany that its acceptance “constitutes a guaranty 
that all steel furnished [under the order] will be free 
from all physical defects.” The letter charges the 
forge c«)mpany that its “responsibility consists’* in 
furnishing steel “free from surface defects and an 
unusual amount of pipe”; wherefore [wrote the buyer] 
“please use care; . . . serious surface defects will 

be cause for rejection of the entire ingot.” 

Now it was laid down that where the warranty on 
a sale of goods was contained in the order and letter, 
both of w’hich were prepared by the buyer, any doubt 
as to construction of these writings will be resolved 
against the buyer. The above warranty is one as to 
(piality; the rule applicable being that there must be 
a substantial compliance, and substantial failure being 
a breach. 

The forge company or seller admitted the existence 
of “hair-line” cracks on the ingot surface, but averred 
that it had “chipped out” the same so that the ingot 
was either “perfect” on delivery, or was made so there¬ 
after, at its expense. There was evidence that such 
cracks were a necessary result of cooling of metal, and 
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their removal produced perfection, and also that steel 
of the composition and in^^ot size contracted for could 
not resist without cracking the method of forging 
adopted by the purchaser. On the other hand, the 
purchaser gave evidence that “fine cracks” discoveralde 
i)y ”a more or less careful scrutiny” existed before 
forging, and under “the hammering process . . . 

they became larger.” 

The only point properly before the court was whether 
what the seller called “hair-line cracks,” removed 
by chipping, constituted “serious surfsicc defects.” It 
was held that hair-line cracks chipped out before deliv¬ 
ery and serious surface defects are not convertible 
terms, and the jury having found as a fact that the 
ingots delivered did conform to the terms of the con¬ 
tract, the judgment for the seller was affirmed. 

Plant MuHt Be Operated Not to Interfere With 
Health of Neighboring Residents 

The rules governing liability for maintaining an 
industrial plant as a nuisance are laid down in the 
decision of the Supreme Court of Minnesota in two 
actions brought by Alice Milletl against the Minnesota 
Crushed Stone Co. 

Millett brought suit to recover damages extending over 
a period of six years from the operation of a quarry, 
crushing plant and grinding mill near her home. It 
was claimed that because of noise and jar of blasting, 
the noise and danger of falling rocks, the noise of steam 
drills and of a steam shovel, and because of smoke and 
dust, the plant was a nuisance. On trial the jury found 
against the company and it appealed. 

The Supreme Court stated the rules in effect to be 
that a land owner who has a deposit of limestone or 
other product on his land may not quarry as he chooses, 
but he may be liable for maintaining a nuisance in the 
operation of a quarry and other incidental industries, 
even though the odors, noise, dust and the like com¬ 
plained of are ordinary incidents of such a business 
conducted without negligence; that the rights of inhab¬ 
itants are superior to the rights of trade, and that, 
whenever they conflict, the rights of trade must yield, 
that such a business must be conducted in such a 
manner as not to offend or interfere materially with the 
health or ordinary physical comfort of people living in 
the neighborhood. 

Two questions were presented for determination by 
the Supreme Court: First, whether the home owner 
was entitled to recover for the diminution of the value 
of the use of the property. Second, whether recovery 
for personal discomfort, inconvenience and ill health 
is an additional element of damage. 

Answering the first proposition it was said that a 
property owner whose property is injured by a nuisance 
may recover for the property damage sustained. This 
is generally the diminished rental value, if the prop¬ 
erty be rented, or the diminished value of the use, if 
the property be used by the owner (2 Sup. Court, 719). 
This element of damage is recoverable only by the 
owner (Jefferson Fertilizer Co. vs. Rich, 62 So., 40). 

Answering the second proposition, the court said the 
rule was now well settled that in an action for damages 
for maintaining a nuisance recovery may be had for 
inconvenience, physical discomfort and illness to the 
occupant of the property resulting from the nuisance. 
This element of damage is something, additional to 
the element of diminished rental value. 


In an action for a private nuisance, affecting 
injuriously the health and hmifort of the occupants of 
the homestead, the husband and f.^ther of the family, 
if he be the owner, may recover for any di.scomfort, 
annoyance or illness suffered bv himself or any member 
of his family resulting from the nuisance. . And it is 
not permitted to each member of the family to main¬ 
tain separate actions to recover the.so elements of 
injury. Thi.s rule is laid down to avoid a multiplicity 
of law .suits. 

Company Has Right to Replace Old System to 
Preserve Investments 

An attempt to enlarge profits in salt manufacture 
got the Buckley & I)o)/glas Lumber ('O. into the courts 
through a controversy among its directors. In an earlier 
case brought by the State of Michigan against it, the 
company was permitted to rnaniifactiire salt as an inci¬ 
dent to the manufacture of lumber, and ms the salt 
busine.ss was extended of late years, the cpiantity of logs 
sawed has diminished. 

The increasing manufacture of .salt brought about an 
increasing problem of fuel, ("oal burned by the com¬ 
pany ill plant 1 amounted in 1915 to $45,435; in 
1917, $86,468; and in 1918, $153,575. The value of 
the salt block and equipment in 1910 was about $225,- 
000, and in 1918 about $350,000. 

In 1918 a contract was entered into with the Manistee 
Iron Works Co. for the installation in plant 1 of 
new pans and a new system of applying steam thereto 
whereby it was claimed the same quantity of .salt could 
be produced by the use of one-fourth the «'imount of fuel. 
The purchase price of the new' equipment was $238,650, 
and the cost of installation would make the total cost 
thereof about $300,000. 

The complaining directors, who voted against this 
transaction, brought suit against the companies and 
majority directors, contending the contract was unlaw¬ 
ful. and asked that the court declare .saiil contract ultra 
rirva and void, and that defendants be restrained from 
doing any act under it, holding the individual deh-ndaiits 
personally liable. 

The (piestions pre.sentcd were: First, had the board 
of directors the power to enter into the contract to 
replace with the iron company? Second, if they had 
such power, w’as the making of such contract a legal 
fraud upon the rights of the minority stockholders? 

The court said the board had the saTne right as a 
copartnership or an individual would hav(‘ t*) enter into 
any contract reasonably adapted to further the business 
of the corporation, if within the powers conferred by 
its charter. They may generally do whatever an indi¬ 
vidual, acting intelligently and honestly, would do under 
similar circum.stances. 

Plant 1 included a warehouse with a capacity 
of from 350,000 to 400,000 bbl., five salt wells abhut 
2,000 ft. deep, railroad tracks, docks and shipping facil¬ 
ities, besides apparatus for manufacture of salt. Its 
total cost has been about $350,000. The board was 
found to he justified in preserving this investment in 
the manner it followed, by replacing worn-oiit salt¬ 
manufacturing apparatus with a new system which 
allows greater salt production with less fuel. And the 
directors had the power to contract in good faith to 
replace worn-out apparatus for its incidental salt manu¬ 
facturing, and such was not a fraud on minority .stock¬ 
holders. Such was the judgment of the Supreme Court 
of Michigan. 
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Notes on Pulp and Paper* 

are four jjjeiieral proccsifcs of reduciiiK wood 
1 to a pulp coiulilion—namley, the ground wood, 
.sulphite, sulphate and soda processes of pulping. 

. Thk (;rounl) Wood Process 

The ground wood process of pulping is used mainly 
for the reduction of non-resiiious, long-hbered wood, 
such as spruce and balsam. The barked wood in 2-ft. 
lengths is ground on a grindstone, the surface of which 
has been sharpened to produce a cutting action. The 
yitdfl of pulp is approximately DO per cent of the weight 
of the raw wood. The pulp is inferior in quality and 
is used only to mix with longer- and stronger-libered 
stock such as unbleached sulphite pulp -in the manu¬ 
facture of paper in which permanency is not required, 
as in news-print, cheap catalog, magazine and certain 
other papers. It is also used to a large extent in the 
manufacture of wall board. 

The Sulphite Process 

The sulphite process is used chietly for the reduc¬ 
tion of long-tihere<l, non-resinous, coniferous woods, 
such as spruce, balsam and hemlock, giving a yield of 
less than lb per cent basetl on the weight of the original 
wood used. 'Fhis ])ulp can be bleached to a high degree 
of whit(? and is largely used both unbleached and 
bleache<l in the manufacture of books, news-print, 
wrapping, bond and tissue papers. 

'riiE Sulphate Process 

The sulphate nr kraft process of pulping is used for 
the reduction of any long-fiberod wood and yields ap- 
pi’o.xiniately 41 per cent. This is Jiri alkaline process 
and can be used for the reduction of both resinous and 
rjon-resiiious woods, such as the pines, spruces, hem¬ 
locks. firs, etc. Kraft pulp is normally not bleached 
but on account of its strength it is used for the manu¬ 
facture of kraft wrap])ing paiH*r and high-test con¬ 
tainer hoard. 

The Soda Pro(',ess 

'fho soda ])roL*ess is rcsiricted in use to the short- 
fibered deciduous woods, such as uspt'ii, cottonwood, 
willow, gum woods, etc., yielding loss than 45 per cent. 
The resulting pulp is invariably bleached to a high de¬ 
gree of white, and after admixture with a longer- 
and stronger-fibered stock, such as spruce sulphite, is 
used for the mamifacture of book, lithograph, envelope 
papers, etc. 

Cost of a Pulp and Paper Mill 

No accurate figures are available as to the cost of 
a ])iilp and paper mill, bu^> it is the opinion of the 
laboratory that under i)rescnt conditions a balanced 
pulp and paper mill cannot be erected at a cost of 
less than $45,000 or $50,000 per ton capacity of hni.shed 
paper per day. It is not feasible, except under ab¬ 
normal conditions, to erect a pulp plant of less than 
twenty-five tons capacity, requiring approximately 
sixty cords of wood a day. Before proceeding with 
the erection of a pulp and paper mill a competent 
engineer who has specialized in this field should make 
a very careful survey of the economic conditions, 
such as labor, markets, living conditions, cost of fuel 
and power, as such factors are of decided importance 

•Ab»Irai t.M from tin* Product.s T^abor.itory Technical S'otat. 


in determining whether or not the enterprise will be a 
financial success. 

American conditions are deemed unsuitable for plant 
fiber paper. General investigations have shown .that 
fibers such as sugar cane bagasse, corn stalks and 
various straws offer the following difficulties in han¬ 
dling: 

Difficulties in Using Plant Fibers 

1. Plant stalks, straws, grasses, etc., usually contain 
a large percentage of pith, giving pulps low in fiber 
content and requiring high chemical consumption. 

2. Material of this type represents seasonal crops, 
so that facilities must be provided for the storage of 
a large volume of the stalk in order to permit the 
paper mill to operate throughout the year. The sus¬ 
ceptibility of such material to decay adds greatly to 
the costs and difficulties of storage. 

3. Due to the bulkincss of these materials the di¬ 
gester charge is reduced, thereby reducing the yield 
and increasing overhead costs proportionately. 

Some of these fibers, such as straws, are being 
puliied at the present time for use in the manufacture 
of corrugatiMl hoard and cheaper board products. Pulp 
of this nature, however, does not compare with a re¬ 
fined pulp such as sulphite or rag stock; it can be 
used only for special purposes and not in the manu¬ 
facture of news-print or high-grade paper. Plant 
fibers of this nature are being reduced commercially in 
Europe where economic conditions and the scarcity of 
wood ])ermit their utilization. 

Availability of Southern Woods 

Then; has been considerable inquiry concerning the 
suitability of Southern woods for paper manufacture. 
While these have a gooil fiber length, on account of 
their pitch content they cannot be reduced by either 
the sulphite or the ground wood process to compete 
rornmercially with pulp made from Northern conif¬ 
erous wooils, such as spruce, balsam or hemlock. 

Southern Pines 

The various species of Southern pines can best be 
reduced by the sulphate, or kraft, process of pulping, 
and the resulting pulp utilized for the manufacture of 
kraft wrapping paper or high-test container board. 
These pines can also be reduced by the soda process 
antf the resulting pulp utilized in the manufacture of 
grades of paper in which sulphate pulp is ordinarily 
used. It is ])ossible that further work will demonstrate 
the feasibility of pulping these pines by the sulphate 
process, bleaching the pulp to a satisfactory degree 
of white and mixing it with short-fibered sulphate or 
soda pulp made from other Southern woods, such as 
the gum woods, for the production of magazine, book, 
envelope or lithograph papers. The yield of pulp by 
the soda and sulphate processes is less than 45 per cent. 

Southern Hardwoods 

The large stands of hardwoods occurring in the 
South consist in part of the various species of gum 
wood, cottonwood, sycamore, basswood, magnolia, wil¬ 
low, etc. All of these woods are short-fibered and, 
according to laboratory experience, can be most satis¬ 
factorily reduced by the soda and sulphate processes of 
pulping. This pulp after admixture with a longer- 
and stronger-fibered stock, such as bleached spruce 
sulphite or pine sulphate pulp, can be used for the 
production of book, envelope or lithograph paper. 
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Producer Gas-Fired Boiler Installation'in France 


A Description of the Installation and Operation of a Producer Gas-Fired 
Boiler Plant at the Montrambert, Loire, Coal Mines, Using Coked 
Slack and Mine Waste for the Production of the Gas 

By JOHN H. BARTLETT, JR. 


E ngineers and works’ managers are frequently 
heard to express certain doubts as to the possibil¬ 
ity of obtaining complete combustion with gas of 
very low calorific value without the use of supple¬ 
mentary heat furnished by pre-heating the air destined 
to support this combustion. 

Difficulties in lighting and in maintaining a .stable 
combustion are feared and it is commonly considered 
to be of prime necessity to provide for an excess of 
air in order to insure the gas being completely burned. 
For the most part, these ideas are traceable to the fact 
that the designs and ecjuipment used have almo.st always 
been more or less defective, and it is thought that in 
this connection a short description of the tests recently 
made on firing a water tube boiler with lean producer 
gas at Montrambert (Loire) may be of some interest. 

Some readers may be already familiar with the 
studies and experiments carried on during latter years 
by the Societe des Houilleres «le Montrambert et de la 
Beraudiere of St. Etienne (Franco) with the aim of 
utilizing in the mo.st economical and rational way the 
slack from its mines and its low-grade coals. In 
order to pursue the.se studies this company built a com¬ 
plete test works of 500 kw. capacity which is operating 
regularly at present, furni.shing the power used in the 



Klfl. 1. TIIK lUITTNKK ROTf.KR WITH C5AH HUIlNKR 
1NSTAI-.L.KD 


exploitation of the shafts at Montrambert and prcaluc- 
ing a surplus which is turned on to the distribution 
system of the Cie. Electrique de la Loire et du Centre, 
with which this installation is connected. A few words 
will perhaps be necessary to describe hastily this in¬ 
stallation and to explain the connection between these 
projects and the tests recently made upon the use of 
producer gas for ^boiler firing. 

In order to utilize this slack and mine waste, which 
is a coking fuel containing 42 to 45 per cent of mdder- 
ately fusible ash and 18 to 20 per cent of volatile mat¬ 
ter,' the Soci6t4 des Mines de Montrambert has had 
recourse to gasification, dividing the operation into two 


parts. The coal is first charged into coke ovens, the 
byproducts being recuperated and the waste heat om- 
jjloyod for steam generation; the coke thus formed is 
next utilized in gas producers and the gas produced 
is employed in two internal combustion engines for 
generation of electrical power. 

By this method are avoided the difficulti^'s resulting 
from a direct treatment in producers of a coking iM»al, 
rich in vi.scous tar and which produces continuously, 
through agglomeration, compact nuLsses of clinker in 
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the producer and gives off a gas whose purification is 
extremely difficult. These low' grades of coal can be 
handled very wcdl in coke ovens and the use of coke 
in the producers permits an exact regulation of the 
latter, making it possible to produce a gas which i.M 
practically constant in composition and calorific value. 

Since this gas is to be used in internal combustion 
engines its purification is iu?cessary; but the Societe 
des Mint's de Montrambert considers th.at even if the? 
gas were dt'stined for industrial furnaces or boilers it 
would be W(»rth while in most cases to purify it to a 
certain exU'ut and to rtvover, .ns far .ns prissible, the 
condensable byproducts and the sensible heat carried 
by it. 

Its installation of two 10-ft. rotating grate produc¬ 
ers is therefore completed by purifying and cooling ap- 
par.ntus which insures tlie deposit of the dust and tar 
contained by the gas, and which cools and so driq,H it, 
pre-heating the air blast for the producers at the .same 
time. In this .same apparatus the hot air is saturated 
with water and the proportion between the weights of 
water vapor and air furnished to the producer is easily 
controlled by regulating the temperature of the; air. 

The gas after its passage through this apparatus is 
discharged by an extractor into a aeries of purifying 
cases and finally passes to a holder from which it is 
drawn by the suction of the gas engines. 

A supplementary installation is added to the equip¬ 
ment mentioned above for the recuperation of the nitro¬ 
gen content in the coke, of which about 70 per cent is 
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rwovered in the form of ammonia salts. The further 
recovery of sulphur compounds and* other products is 
hoiriK studied. 

The works has been in normal operation for about 
two year.s, furnishinjc a monthly production of 200,000 
kw.-hr. which is utilized by the Societe des Mines de 
Montrambert or discharged upon the sy.stem of the 
](x*al electric company. Its operation has been so suc¬ 
cessful that the Societe de Montrambert is at present 
considering the construction of a large works compris¬ 
ing coke ovens and producers capable of handling all 
the low-grade coal and non-salablo waste produced by 
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its various mines. It was as part of this project that 
this company decided in 1919 to experiment upon the 
u.se of the available producer gas for the firing of 
boilers in order to determine whether this gas was 
suitable under practical conditions for such an appli¬ 
cation and also to find out what efficiency could be ex¬ 
pected of a boiler so fired and whether it would be 
advantageous to provide batteries of boilers supplying 
turbo-generator groups instead of internal combu.stion 
motors. 

For this test the company chose the boiler installed 
near the battery of coke ovens and which is normally 
heated by waste gases from the latter. This boiler 
(Fig. 1) is of the Biittner type (water tube) having a 
heating surface of 80 sq.m, (about 860 sq.ft.) and is 
installed in the open air without economizer or feed 
water heater. It had been in operation for about ten 
years and the tubes were fouled >)y the tar and the 
lamp black deposited by the waste gases coming from 
the coke ovens. Prior to the test the interior of the 
tubes was cleaned, but it was impossible to reach the 
exteriors in order to remove scale and soot, which fact 
probably reduced the boiler efficiency to some extent. 
The brick setting was in rather poor condition. 

For the firing of this boiler* the principle of “sur¬ 
face combustion’* was used, employing the patented 
prod'ss and equipment of an American firm, the Sur¬ 
face (’ombu.stion Co. of New York. This process con¬ 
sists in mixing intimately the gas with the air nec¬ 
essary for its combustion in their exact chemical com¬ 
bining proportions (without exce.ss of either air or of 
gas) and in projecting this mixture into a porous bed 
of refractory material at a speed sufficient to avoid any 
po.ssibility of back firing. Almost instantaneous com¬ 
bustion takes place in contact with the hot surfaces 
of the refractory pieces composing this bed, which is 
rapidly brought to incandescence and serves as a source 
and reservoir of radiant heat. 

It is in this form that heat is moat penetrant and 


the most rapidly absorbed by the object to be heated, 
although this factor has been frequently lost sight of 
in the application of gas burners to the firing of boilers. 

In the usual boiler practice with the solid fuel fire¬ 
box not only is the boiler heated by absorption from 
the hot products of combustion, but also to a very con¬ 
siderable extent by radiation from the surface of the 
fuel bed. Efficiency is lost, however, in the use of .solid 
fuel owing to the large excess of air required for com¬ 
plete combustion, with its consequent lowering of the 
/lame temperaturL*. 

In the usual methods of firing boilers with gas the 
reverse is true and a more or less high flame tempera¬ 
ture is obtained, but this flame is practically non-ra¬ 
diant. Contact of the hot gases or of the flame it.self 
with the tubes is therefore relied upon for heating the 
boiler, which thus becomes to all intents and purposes 
practically a waste heat boiler. 

If, therefore, we can utilize the efficiency of genera¬ 
tion obtained by perfect control of a gas mixture with 
conse(|uent high flame temperature, and at the .same 
time present an efficient radiant surface to the boiler, 
we shall realize the combined advantages of firing with 
gaseous and solid fuels. This was the object in view. 

Fig. 4 represents a longitudinal section of the boiler 
firebox transformed for the u.se of gas. The gas was 
drawn from the holder by a Roots blower, which raised 
it to a pressure of 12 to 16 in. of water and transmitted 
it through an overhead pipe lino to the boiler. This 
pressure is employed in the inspirator A, consisting 



FIC. 4. T.O.\G ITU DINAL SECTION OF KOTLKK 
WITH GA.S nUKNKR 

of a gas nozzle and Venturi throat, to inspirate from 
the atmo.sphere the full quantity of air necessary for 
the complete combustion of the gas. The high velocity 
of the gas and air passing through the throat completes 
their intimate mixture and this mixture i.s delivered, 
under pressure, to the cast-iron burner B, which dis¬ 
charges it at a suitable velocity into the refractory bed 
C. This burner is designed to present the minimum of 
metallic surface to the radiation from the furnace and 
its cross-section is sufficiently great to insure the rapid 
conduction of any heat absorbed to the exterior, where 
this heat is dissipated to the air by means of cooling 
fins cast integral with the body of the burner. 
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A feature to be noted is that the inspirator A main¬ 
tains automatically constant the proportions of air and 
gas furnished to the burner without the need for any 
attention on the part of the operator. The gas con¬ 
sumption and therefore the rate of evaporation of the 
boiler may thus be regulated by the operation of a 
single valve V in the gas supply line as long as the 
((uality of the gas remains approximately constant. By 
this means combustion under the moat ellicient condi¬ 
tions is assured—i.e., without excess af air or of gas 
and at the highest possible temperature. 

Since a draught is not necessary for the proper opera¬ 
tion of this system, but on the contrary is rather harm¬ 
ful, the boiler was isolated from its stack and a small 
brick flue was built against the rear of the setting, 
mounting to the same height as the latter, and into 
the bottom of this flue the waste gases were <lis- 
charged from the breeching. A small damper in the 
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flue permitted the control of the pressure in the boiler 
setting. 

During the period of installation of the gas-burning 
equipment the boiler was shut down. It was ther<?- 
fore entirely cold when first started up and contained 
water up to the normal operating level. The burner 
was lit quite easily by means of a small torch of oily 
waste. At the end of forty minutes of heating the 
boiler was in full operation at 120-lb. pressure as was 
indicated by steam escaping from the safety valve. 
This speed of heating demonstrates the extreme flexi¬ 
bility in responding to variation of load which a Vmt- 
tery of boilers fired with gas by the surface combus¬ 
tion system would have. 

A continuous test of the boiler at normal pressure (fi.fi 
kilos ^ 93 lb.) was next attempted, but at the end 
of a short time it was discovered that the injector and 
the feed pump with which the boiler was equipped 
taken together were of a capacity insuflicient to supply 
its demand when in full operation with gas firing. 
A second and more powerful pump was installed and 
a new pipe line was run doubling the capacity of the 
water feed. Kven with these arrangements the factor 
limiting the production of steam was still the feed 
water equipment and not the boiler itself, and it was 
impossible to allow it to operate continuously at its 
maximum evaporative capacity. This latter is appar¬ 
ently in the neighborhood of 30 kilos of steam per hr. 
per sq.m, of heating .surface (6.16 lb. per .sq.ft.). A 
24-hr. test was, however, obtained during which the 


average rate was 23.76 kilos per sq.m. t4.9 lb. per 
.sq.ft.), which is about double the normal steam pro¬ 
duction for this type of boiler. The water fee<l was 
measured by a meter known to be correct and the gas 
by observations made upon the gas holder, -which dur¬ 
ing this test was used to supply only the boiler. The 
boiler was connected in upon a steam line at 6^ kilns 
and the pressure during the test was therefore main 
tallied at this figure. 

The average production of steam was found to be 
1,900 kilos per hr. (4,200 lb.) with a gas consumption 
of 2,485 cu.m. (87,800 cu.ft.) per hr. measured at the 
holder and of 1,990 cu.m. (70,300 cu.ft.) per hr. meas¬ 
ured by the nozzle in the inspirator. Since the tern- 
])erature at the holder averaged 49 deg. and the gas 
was saturated with water vapor at this temperature, 
the consumption calculated by the holder was corrected 
for the normal pressure and temperature at the w’orks 
laboratory, account being taken of the volume of water 
vapor contained. The above liguri? then becomes 1,970 
cu.m, per hr. (OO.tJOO cu.ft.) at 718 mm. and 16 deg. 
(■., which checks (piite well with the consumption cal¬ 
culated from the pressure at the inspirator nozzle, or. 
correcting to 0 tleg. (\ and 700 mm., 1,706 cu.m. (02,- 
300 cu.ft.) per hr. In round figures, therefore, 1 cu.m, 
of gas produced I kg. of steam (10 cu.ft. t)f gas pro¬ 
duced 1 Ib. of .steam). 'Phe calorific value of the gas 
was controlled by a Junkers calorimeter and varied 
during the test from 8i:l (minimum) to 902 (maxi¬ 
mum) calories jier cu.m. (91.3 to 101 B.t.u. per cu.ft.) 
—average 860 at 16 deg. ('. and 718 mm. (90.3 B.t.u.). 
Krom the.se figures the over-all thermal efficiency of the 
boiler is figured as ecpial to 73.3 per cent. This ef¬ 
ficiency could without d<)ubt be improved appreciably 
with a clean boiler well con.structcd with a view to 
economy. The coke consumption of the producer 
averaged 460 kilos ( 1,000 lb.) per hr., 46 per cent ash 
content, calorific value not over 4,000 calories per kik) 
(7,200 B.t.u. per lb.). • 

The pressure and temperature of the flue ga.ses were 
measured; near the bridge wall a pre.ssure of 5 mm. 
water was found and immediately before the damper 
in the small chimney there was a suction of 6 mm. At 
the same place the temperature of the ga.ses was 344 
deg. on Dec. 20 and 364 deg. ('. on Dec. 21. 

Fre<iuent flue gas analyses were mach*---the average 
of these was 17.9 jier cent (!(), with .sometimes .several 
tenths per cent (X) and at other times a slight per¬ 
centage of oxygen according as the gas varied in quality. 

'Phe .samples taken at the bridge wall checked well 
with tho.se at the breeching, showing that combustion 
was complete in the firqliox before contact of the gas 
with the tubes. 

In view of the satisfactory results which these first 
te.sts have given, the Societe des Ilouilleres de Moii- 
tramVjert et de la Beraudiere is considering at present 
the use of producer gas for firing an important bat¬ 
tery of boilers as a part of a large project for the 
utilization of its waste coal. 

The in.stallation was made by the (3e. (lenerale de 
Con.struction de F'our.s of Paris, employing the patented 
pnxre.ss and equipment of the Surface ('ombustion (ki. 
of New York. 

The writer wishes to acknowledge his indebtediie.ss 
to M. Blache of the ScKriete de Montrambert for much 
of the information above, and for the many courtesies 
extended to him during the te.sts. 
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Recent Qiemical 
&Mctalliii)^Gal Intents 

British Patents 

t'nrnplcti' .spccinc.'ittoiiK (if Jiny Tirltlsh pntoiit may bo obtained 
b.v ninittbiK ^fir. to t)i«‘ Siipf'riiili‘i)dcrit Rrltlah J'atont OfHce. 
Soiitlwirnptun niilli1inK>*i t!b:iii(;i'ry London, England. 

Cellulose Esters.—Cellulose esters arc prepared by 
subjcctiiij? to the usual process of esterification a cel¬ 
lulose derivative obtained on treating cellulose with 
nitric acid in the presence of nitrobenzene. In an 
example, cotton is treated with a mixture of nitric acid 
and nitrobenzene, and the product, after washinj? and 
dryinK, is warmed with a mixture of i^isicial acetic acid, 
Jicetic anhydride and bromine or other catalyst, as 
indicated in the parent specification; the acetate is 
separated in the usual manner by dilution with water, 
and may be hydrolyzed before or after separation. 
Specification 1,1511— 1!)14 is referred to. (Hr. Pat. 145,- 
524 -1910. Akt. <iES. eIjr Anilin Fabrikation, Trep- 
tow\ Berlin, Sept. 1, 1920.) 

Dust Removal From Gases and Vapors.—Dust is re¬ 
moved from Kases and vapors by means of a rotary 
electric liehl between a number of stationary electrodes. 
These may he arranjred about the axis of a casinj^, in 
number dependent f>n the kind of the field used; prefer¬ 
ably the number of electrodes is a multiple of the num¬ 
ber of phases (>f the alternating supply system, so 
that the field is inulti])olar. The electrodes may be 
arranifcd loniritudinally with reference to the casiiijr. 
They may be surrounded with insulating material. 
In the center of the rotating field there may be arranged 
either a ro<l having a higher dielectric con.stant than 
the gasi‘s, or a conductive rod. connected to the neutral 
ptnnt <if«the polyphase supply system. Alternatively, 
a combination of the.se devices may be employed, in the 
form (»f a conductor surrounded by a glass cylinder, or 
of ;i stream of water. Kefereiice is made to an arrango- 
w<ent having electrodes rotated by means of a rotary 
elect ro-magiietic field. (Br. Pat. 145,r58ri 1919. W. 

North, Hanover, (k^rmany, Sept. 1, 1920.) 

CVlliilo.se Acetate Compositions.—A com))ositiori for 
nse .'IS a coating material, or in the manufacture of 
artificial silk or films, or as a varnish, and which can 
bo cast or molded, consists of cellulose acetate and the 
aggregate of fatty acids extracted from coconut oil. 
A volatile solvent such as chloroform, acetone, acetylene 
tetrachloride, or chloroform agd alcohol, is used in the 
rnaniif.'icture of the composition; anil the proportions 
of .•iolvent and of fatty acid are varied according to the 
purpose for which the composition is to be employed. 
(Br. Pat. 146,212- 1910. British Cellhi.ose & Chemi¬ 
cal Manheaituring Co., London, Sept. 8, 1920.) 

Obtaining Copper and Nickel Electrolytically.— 
In treating copper-nickel alloys or concentrates in 
chloride solutions, an oxidizing agent such as chlorine is 
introduced at intervals or continuously, so that the 
copper deposited at the cathode is equal in amount to 
that dissolved from the alloy constituting the anode. 
The solution may contain hydrochloric acid or a chloride 
.such as common salt. Initially, for instance, it may be 
a solution of 135 g. crystallized cupric chloride per 
liter of 25 per cent hydrochloric acid. At a low electric 


pressure, copper and nickel dissolve from the anode 
as sub-chlorides, no copper being deposited until a 
large part of the cupric chloride is reduced. No chlorine 
is added until deposition has brought down the pro¬ 
portion of copper in solution to about 4 per cent. The 
anode may contain 30 per cent of copper. When the 
solution is sufficiently rich in nickel, it is treated for the 
recovery of this metal by known means. (Br. Pat. 145,- 
COO—1919. P. Goldberg, Treptow, Berlin, Sept. 1, 
1920.) 

Aminophenol Derivatives.—^N-dioxypropyl-p-amino- 
phenol and its alkyl ethers are obtained by the reaction 
of p-aminophenol or its alkyl ethers with a-monochlor- 
hydrin or glycide; the process may be effected in the 
presence of a neutral solvent or substances binding 
hydrochloric acid. Examples are given of the prepara¬ 
tion of ?i-dioxypropyl-p-aminophenol, n-dioxypropyl-p- 
anisidine, and n-dioxypropyl-p-phenetidine; n-dioxy- 
propyl-/)-aminophenol may be used as a photographic 
devcloiwr, and w-dioxypropyl-p-phenctidine has ther¬ 
apeutic properties. Instead of a-monochlorhydrin, 
epichlorhydrin may be used, the resulting chloro com¬ 
pound being .saponified by alcoholic potash. (Br. Pat. 
145,614 -1919. E. Kolshorn, Dahlem, Berlin, Sept. 1, 
1920.) 

Isolation of the Alkaloids of Lobelia Inflata.—Three 
alkaloids, termed a-, 3-, and y-lobeline, are isolated from 
the crude alkaloid of Lobelia irtflata by dissolving the 
crude product in hydrochloric acid, crystallizing out 
the difficullly-soluble hydrochloride of fi-lohelinc, and 
extracting the hydrochloride of a-lobclinc from the 
mother liquor by means of chloroform. The chloroform 
solution is mixed with soda solution, the chloroform 
evaporated off, and the a-lobeline crystallized out; it is 
formulated as (\,I1.3D.N. The fJ- and Y-lobeline are not 
crystalline, 'the crude alkaloid employed may be ob¬ 
tained by extracting the drug by alcohol, distilling off 
the alcohol, dissolving the bases in dilute acid, neu¬ 
tralizing the acid solutions by alkali and extracting 
with ether; or the first extract may bo made with ether 
or benzene. This process may be modified by using 
carbon tetrachloride, trichlorethylene, acetylene tetra¬ 
chloride, etc., instead of chloroform for extracting 
z-lobeline hydrochloride from the mother liiiuor from 
whicti [J-loholine hydrochloride has been crystallizwl 
out. (Br. Pat. 145,621 and 145,622—1919. C. H. 
Hoehrinckn Rohn, Tngelheim-on-Rhine, Germany, 
Sept. 1, 1920.) . 

Dyeing With Vat Dyesi.—In dyeing animal fibers or 
mixed goods with vat dyes, the products of alkali 
hydrolyses of vegetable or animal albumins similar to 
protalbinic or lysalbinic acids, or their alkali salts, are 
added to the dye vats; brighter shades are thereby 
obtained and the fibers become more soft, clastic and 
glossy. The vats may be made neutral or slightly acid. 
In an example, a vat contains indigo MLR, sodium 
hydrosulphite, and hydrolyzed glue or casein, and is 
neutralized by formic acid. (Br. Pat. 145,674—1919. 
C. Bennkrt, Grunau, near Berlin, Sept. 1, 1920.) 

Artificial Threads, Ribbons, Filins and Sheeta—In 
the manufacture of artificial threads and of ribbons, 
films or sheets from viscose, the solution is introduced 
through suitably shaped apertures into a precipitating 
bath consisting of waste sulphite-cellulose lye to which 
has been added a mineral acid or an acid salt—for 
example, sulphuric acid, sulphurous acid or hydrochloric 
acid. The waste lye obtained in the manufacture of 
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''sulphite ethers" may also be used. It is preferred 
to use a waste lye which is free from lime—for example, 
a sodium sulphite lye obtained when the wood is boiled 
with sodium bisulphite, or "by conversion of sodium 
salts from the waste lye of lime"; and the lye should 
be concentrated before use. Hardening agents such as 
formaldehyde or sulphate of alumina, and glue, seaweed 
mucilages, etc., may be added to the precipitating bath; 
by such additions the sensitiveness of the threads, etc., 
to water and their capacity for dyeing can be favorably 
affected. (Br. Pat. 145,627—1919. M. Mueller, 
Finkenwalde, near Stettin, Sept. 1, 1920.) 

Tanning.—Hides and skins are stated to be tanned 
by the application of constituents extracted from 
vegetable substances such as wood, straw and the like 
by means of alkaline liquids; or by formaldehyde or 
the salts of heavy metals such as chromium and iron, 
in the presence of such constituents. In an example, 
an extract obtained by boiling straw in soda-lye is 
mixed with iron-alum, in which case a yellow deposit 
is slowly brought down. This suspended agent is 
used for tanning. (Br. Pat. 145,742—1919. H. 
Breuer, Bonn-on-Rhine, Sept. 1, 1920.) 

Refining Tin and Antimony.—Crude tin is refined 
by treating with dry chlorine which may be obtained by 
vaporizing liquid chlorine, filtering the liquid product, 
treating with water to decompose the chlorides of 
antimony, arsenic and sulphur, filtering again, and 
recovering tin from the pure solution of stannic chloride, 
for instance, by reduction to stannous chloride and 
electrolysis. To separate the antimony, the process is 
modified by heating the reaction vessel to 116-120 deg. 
when the antimony pentachloride is decomposed into 
chlorine and solid trichloride, which is therefoile removed 
in the first filtration. In a similar manner antimony is 
separated from metals such as lead, and is obtained as 
pentachloride alone when tin does not occur among the 
impurities. (Br. Pat. 145,789—1919. G. Bonnard, 
Plombi6re-St. Marcel, Savoie, France, Sept. 1, 1920.) 

Gallolactates, Tannolactates. — Gallolactates and 
tannolactates of the alkaline-earth metals, magnesium 
or aluminum are obtained by heating normal lactates 
with gallic, tannic or gallotannic acid, or basic tannates 
or gallates with lactic acid, in dilute alcohol, dilute ace¬ 
tone or mixtures thereof. Examples are given of the 
preparation of calcium tannolactate, calcium gallolac- 
tate, barium tannolactate, strontium tannolactate, alumi¬ 
num tannolactate and magnesium tannolactate. The 
products are practically insoluble in water and alcohol, 
are slowly decomposed by dilute acids, and have thera¬ 
peutic properties. (Br. Pat. 146,234—1919. E. Kol- 
SIIORN, Dahlem, Berlin, Sept. 8, 1920.) 

Acyl Cyanamides. — Cyanamides of ai-halogenfatty 
acids are obtained by reaction of halides of x-halogen- 
fatty acids with metal cyanamides in aqueous solution 
or suspension. An example is given of the prepara¬ 
tion of diethylbromacetyl cyanamide from diethylbrom- 
acetyl chloride or bromide and sodium cyanamide; 
«-bromisovaleryl cyanamide is also specified. Instead 
of sodium cyanamide, the cyanamides of calcium, silver, 
copper, lead, etc., may be employed. (Br. Pat. 146,289— 
1919. Farbenfabriken vorm. F. Bayer & Co., Lever¬ 
kusen, near Cologne, Sept. 15, 1920.) 

Separating Mixtures of Gases.—^To separate into its 
constituents the gas obtained in the dry distillation of 
fuel, the gas is first freed from tar, ammonia and 


benzene, and then passed over substances having a large 
superficial area—Cor example, absorbent carbon—in 
which the constituents are selectively absorbed; this 
selective absorption is facilitated by passing the gas 
over a plurality of absorbent masses at different tem¬ 
peratures. The process is particularly applicable to 
the separation of ethylene, in which case it is preferred 
to cool the absorbent mass to a temperature between 
0 and 20 deg. C.; the fraction enriched with respect 
to ethylene is if necessary expelled, collected and re¬ 
absorbed as before to obtain a further enrichment, and 
this process may be repeated. (Br. Pat. 146,332—1919. 
Goldschmidt Akt. Ges., Essen, Sept. 15. 1920.) 

Linoleum.—A composition for making linoleum con¬ 
sists of cellulose treated with alkaline lye.s and vapor 
of carbon bisulphide, a rubber-like product obtained by 
heating glue or carbohydrates with glycerine and saponi¬ 
fied resin. These ingredients are mixed, heated, treated 
with hardening agents, such as formaldet yde, chrome 
salts, alum, tannin, etc., and kneaded and rolled up 
with cork meal, sawdust or other finely powdered cel¬ 
lulose and coloring matter. The mass can be applied 
to a baclcing of paper or not, as desired. (Br. Pat. 
146,367—1919. Phrnoij*:um Ges., Berlin, Sept. 15, 
1920.) 

Pigments.—Ultramarines and lakes are made by 
liberating, in a mass of china clay, alumina and/or 
silica; and, in the ease of ultramarines, heating the 
product with a polysulphide of sodium; in the case of 
lake.s, combining it with acid or basic aniline coloring 
matters, according as alumina or silica predominates. 
After treatment with acid sulphate of soda solution, 
sodium carbonate solution is added to precipitate 
alumina. The paste is filtered and the residue, after 
washing, is treated with sulphides of sodium and air- 
calcined to produce ultramarine or heated to boiling 
point with a solution of coloring matter to produce lakes. 
To obtain siliceous blues the product of the acid sul¬ 
phate reaction is extracted with water to remove the 
aluminum sulphate and the residue treated •with car¬ 
bonate as before. According as acid or basic colors 
are employed for producing lakes, the china clay is 
treated to liberate alumina or silica respectively as de¬ 
scribed above. (Br. Pat. 146,402—1919. R. D. lANCB, 
Paris, Sept. 15, 1920.) 

Zinc Sulphide; Lithoponc. — Pure zinc sulphide is 
prepared from a soluble zinc salt, by passing sulphur¬ 
etted hydrogen into the solution after the addition of 
such quantity of oxide or carbonate of the alkali or 
alkaline earth metals that the final solution when all 
the zinc sulphide has been precipitated remains slightly 
acid. The zinc solution employed may be prepared 
from any zinc-bearing ipaterials, but when obtained by 
acting on zinc blende with hydrochloric acid and elimi¬ 
nating impurities, the sulphuretted hydrogen evslvcd 
during the solution of the ore may be used subsequently 
to precipitate the zinc sulphide. The most suitable oxide 
or carbonate to employ is magnesia or magnesium car¬ 
bonate, since hydrochloric acid and magnesia may be 
regenerated, by heating with steam, from the magne¬ 
sium oxychloride obtained by the addition of magnesia 
to the magnesium chloride solution left after the sepa¬ 
ration of the zinc sulphide. The latter is calcined at a 
high temperature, washed and ground, and by incorpo¬ 
rating with barium sulphate yields lithopone. (Br. Pat. 
146,410—1919. C. Clerc, Paris, and A. NlllOUL, Villex- 
neuve le Roi, Sept. 16, 1920.) 
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Program American Institute of 
Chemical Engineers 

T HK thirteenth winter meetinff of the A.I.C.E. will 
he held at New Orleans, La., Dec. 5 to 8, after 
which the ^>alt, sujjrar, molasses and sulphur industries 
in the immediate district will he visited. Reservations 
on train 137 leaving the Pennsylvania station, New 
York, at 3:40 p.m., Friday, Dec. 3, should he made 
with K. E. Dodge, Room 1430. The Barrett Company, 
17 Battery Place, New York ('ity. The local commit¬ 
tees, composed of Lezin A. Becnel, Charles E. Coates, 
William C. Ermon and (Charles S. Williamson, Jr., have 
arranged a little Mardi Gras of intellection which will 
begin with a parade through the streets of the city as 
f ollows : 

Sunday, DECEMRFai 

2:30 P.M. .Automubilo ride seeing New Orleans. 
i Monday. December 0 

Meeting at the Cabildo. 

0 A.M. Business session. Canvass of ballots for officers. 
Reports of officers and council. Reports of committees. 

10 A.M. Reading of papers: 

“Recent Advances in the American Sulphur Industry,'* 
Dr. R. K. Bacon. 

“The Consc^rvation «)f Heat Los.'^es a.s Applied to Power 
and Heating SysUuus,” E. R. Weidlein. 

“The Sulphuric Acid Fume Problem." .lames R. Withrow 
and F. C. Vilbrandt. 

“Costs—A Study of Factory Economics,” A. G. Petc'rkin. 
“Operating Variations in Sugiar Production as Indicatt^d 
by Some Plantation Data," liczin A. Becnel. 

2 P.M. Alternate excursions: Visit to plant of Southern 
Cotton Oil Co. and Sugar Refinery, or Visit to Water Filtra¬ 
tion Plant of New Orleans. 

8 P.M. Meeting at the Cabildo. 

“Resources of the State of Louisiana." N. li. Alexander, 
Chief of Conservation Commission. 

“Sewage, Water Ptirification and Drainage in New 
Orlean.s," George G. Earle, Chief Engineer and Superin¬ 
tendent, Sewerage and Water Board. 

Smoker. 

Tuesday, D^x^omker 7 
Meeting at the Cabildo. 

B A.M. Busine.ss .se.ssion. 

10 A.M. Reading of Papers: 

‘TiUbrication of Concrete,'* Maximilian Toch. 

“'fho Treatment of Sewage by Aeration in the Presence 
of Activate<l Sludge,*' E. Bartow. 

“Tlie Federatecl American Engineering Societies and the 
Institute," .lames R. Withrow. 

“The Salvaging of Sag Paste,*’ C. B. Morey. 

“Studies in Evaporator Design -IV. Some Data From 
the Horizontal Tube Evaporator," W. L. Badger. 

1:3() P.M. River trip and inspection of port facilities— 
temlcrcd by the Hoard of Commissioners of the Port of New 
Orle;jnR. The plant of the II. S. Industrial Alcohol Co. 
and of Penick & Ford, largest molasses caiiners in the world, 
will be visited. 

7 P.M. Subscription Dinner at Antoine.s. 

11 P.M. Leave Now Orleans for visit to salt and sulphur 
mines. 

Wednesday, Decemd^ui 8 

7:08 A.M. Arrive at L.ake Charle.s. Breakfast and auto 
vide to sulphur mines- -tendered by the Chamber of Com¬ 
merce of Lake Charles. 

11:20 A.M. Leave Lake Charles for New Iberia. 

2 P.M. Arrive at New Iberia. 

Visit to .salt mines during afternoon and returning to 
New Iberia at (5 P.M. 


Thursday, December 9 

l.-fiS) A.M. Leave New Iberia. 

2:42 A.M. Arrive at Franklin. Visit to sugar factory 
and .sugar plantation during the forenoon. 

12:3(5 P.M. Leave Franklin. 

.5:S0 P.M. Arrive at New Orleans. 

7:40 P.M. Tieave New Orleans. 

Friday, December 10 

11:10 A.M. Arrive at Chattanooga, Tenn. Alternate ex¬ 
cursions; Auto trip to Lookout Mountain and nearby points 
of historic interest, or excursion to byproduct coke plant. 

7:1)0 P.M. Leave ChatUinooga. 

Saturday, December 11 

9:30 A.M. Arrive Roanoke. Visit to blast furnaces of the 
Virginia Iron, Coal & Coke Co. 

12:50 P.M. Leave Roanoke. 

5:45 P.M. Arrive at Luray. Visit to the famous Caverns* 
of Luray. 

11:30 P.M. Leave Luray for Philadelphia and New York. 

Ladies* Program 

Sunday, December 5 

2;;i0 P.M. Automobile ride seeing New Orleans. 

Monday, December 6 

2:30 P.M. Visit to State Museum and Vieux Carre, the 
old French quarter of New Orleans. 

8:15 P.M. Theater party. 

Tuesday, December 7 

1:30 P. M. River trip with inspection of port facilities-- 
tendered by Board of Commissioners of the port of New 
Orleans. 

5:30 P.M. Return. 

7 P.M. Subscription Dinner at Antoines. 

11 P.M. Leave New Orleans for visit to .salt and sulphur 
mines. 

The remainder of the meeting- same program as for the 
men. 


New Selling Method in Brick Industry Proposed 

A new card of price extras has been adopted by a 
number of the leading producers of fireclay and silica 
brick. The plan used follows very closely the per¬ 
centage method used by plate-steel manufacturers. 

Shapes are classified according to cost of manufac¬ 
ture and each class takes a percentage extra over the 
base price. Thus the extra or up charge on any class 
of shhpes automatically changes with any change in 
the base price. 

A large number of the shapes in common use have 
been classified according to the costs of production, 
and it is expected that as further cost figures are 
obtained a complete list of all shapes in general use 
can be prepared. This is the first general change in 
firebrick extras since brick were selling for $18 to $20 
in 1912 and 1913. 

As labor costa represent the larger part of extra 
coats on special shapes, the increases in wages during 
the past few years made a change in extras neces¬ 
sary. The classification, while based on recent cost 
figures, follows quite closely the same percentage of the 
9-in. base price as the extras in use when brick sold 
at $20. 


lioans Dye Collection to University 
Dr. Charles E. Munroe, a widely known high ex¬ 
plosives specialist, has loaned his collection of dyestuffs 
to the new chemical laboratory of the George Washing¬ 
ton University. The collection is particularly complete. 
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Current Events 

in the Chemical and Metallurgical Industries 


Notes on European Chemical Industry 

Dr. James F. Norris of the Massachusetts Institute 
of Technology presented a very interesting and in¬ 
structive address on “Conditions of European Chemical 
Plants” at a joint meeting of the Western New York 
Section of the American Chemical Society and the 
Niagara Falls Section of the American Electrochem¬ 
ical Soccicty held in Niagara Falls, Nov. 16. 

Dr. Norris was a Colonel in the gas service of the 
United States Army during the war. In the summer 
of 1918, the gas chemists of the United States Army 
discovered and developed a new gas which was much 
more deadly than any gas which had ever been used 
in warfare. Owing to the possibility of a courier car¬ 
rying written information falling into the hands of 
the enemy, Colonel Norris, who was familiar with all 
the details of manufacture, was intrusted with the 
personal delivery of these important discoveries to the 
Allied Commission, and at the same time was to obtain 
information for the Chemical Warfare Service regard¬ 
ing new discoveries made abroad. 

The speaker first discussed the conditions of the 
chemical industries as he found them in England. 
Much praise was given the high standard and excellent 
quality of work produced by the individual unit both 
in research and in production of important chemicals 
essential to munitions. The lack of organization, how¬ 
ever, was one outstanding feature which was in direct 
contrast to the way in which the .same operations were 
carried on in America. There were no centralized 
laboratories, and the small individual laboratories, al¬ 
though under the direction of a capable head, were 
handicapped by the lack of a sufficient number of as¬ 
sistants and adequate equipment to undertake the prob¬ 
lems which arose. 

Dr. Norris further stated that some of the Engli.sh 
industrial chemical plants which were constructed dur¬ 
ing the war were the most wonderful he had ever 
seen. An instance was given where he made a visit 
to one of the largest contact sulphuric acid plants at 
the noon hour and the factory was so spotlessly clean 
and orderly that the women employees ate their lunches 
and enjoyed their noonday rest .seated around an acid 
tower. This particular plant was operated entirely V)y 
women, there being only one man in the entire plant 
organization. 

After the armistice the speaker was privileged to 
visit German chemical plants in the British, American 
and French occupied zones. Many instances were cited 
of the ingenuity of the German chemi.sls in meeting 
the problems brought about by the war and in develop¬ 
ing new processes to use available crude materials in 
place of common ingredients which could not be ob¬ 
tained. 

In one plant near Cologne, where vast quantities of 
sulphuric acid were made, the supply of pyrites became 
exhausted. An ample supply of gypsum was available, 
and the plant chemists stepped to the front and de¬ 
veloped a commercial process for making sulphuric acid 
from gypsum, unheard of previously. Calcium sulphate 


and silica sand, with a little clay added for a flux, 
were heated in a rotary cement kiln to bring al)out the 
nece.s.sary reaction. The gases drawn off were treated 
and made available for conversion into the acid, and 
a good grade of cement was obtained as a byproduct 
from the slag which came from the kilns. 

All of the plants in the occupied territory were in 
a very orderly condition and in the best of repair. At 
the cessation of hostilities the plants ceased to produce, 
and the workmen were given employment in cleaning 
up and putting the plants in good order. The men 
in charge showed a willingness to describe in detail 
the processes which they used in their plant in the 
manufacture of gases up to the point of naming the 
catalyzers which were used. With German thorough¬ 
ness all records of research laboratories and plant 
operation, as well as all the catalytic agents, were 
removed from the plants and sent to Berlin before the 
Allies reached the chemical plants along the Rhine. 

The speaker gave a brief description of the process 
and apparatus u.sed and some of the difficulties en¬ 
countered in the German plants which manufactured 
ammonia by the Hal)er process. He corrected the 
erroneous report which has been in circulation to the 
effect that the contact towers used were buried in the 
ground and stated that the apparatus was all situated 
above ground, and that the contact tower.s, which were 
about ft. high and 3 ft. in diameter, had walls 9 in. 
thick, in order to withstand the working pre.s.sure of 
hot hyclrogen at 200 atmospheres. 

In one of the plants visited, the manufacture of 
synthetic rubber in large quantities was noted. This 
material was staled to be superior in some re.spects to 
the natural product, especially in the manufacture of 
hard rul)ber articles. 

The clo.se connection l>etween the dye industry and 
the manufacture of ga.ses and chemicals essential to 
modern warfare was impre.s.sed upon the audience, as 
well as the future commercial j)o.s.sibilitie.s of some of 
the hitherto ob.scure chemicals whose commercial pro¬ 
duction was highly developed during the war. 

Dr. Norris closed his lecture with a number of .slides 
depicting <ievastated France and .showing the deliberate 
systematic destruction of the French chemical plants 
by the German forces as they were compelled to re¬ 
treat during the closing* days of the war. 

Colloidality and Olfactometry 

At the New York Secti«)n meeting of the American 
(/hemical Society, Nov. 19, Reston Steven.son presented 
a preliminary paper on the Maximum Zone.s of Gol- 
loidality by .Jerome Alexander, following \Yhich Kllwood 
Hendrick entertained the audience by an appreciation on 
the nose. Olfactometry has both a humorous and a 
.serious aspect which the chemist should study in con¬ 
junction with the p.sychologist. It is undoubtedly of 
.scientifle and indu.strial importance. The value of foods 
and many commodities are dependent on odor and taste, 
which are related. The subject should not be neglected. 
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Calcium Arsenate Conference Is Called 

That manufacturers of calcium arsenate may be more 
familiar with the methods used in applying; this poison 
to the cotton plant, a conference has been called at the 
Chemists’ Cdub, in New York, Dec. 6 and 7. At that 
meeting, which is under the auspices of the Plant 
Protection Institute, specialists of the Department of 
Agriculture will explain certain phases of the problem 
with which it is believed the manufacturers have not 
a clear understanding;. 

The Department of Agriculture, in its laboratory at 
Tallulah, La., developed the most effective method of 
controlling the boll weevil yet devised. It was found 
that the boll weevil relied upon the dew on the plant 
for its licpjid. By dusting the 'leaves of the cotton 
plant early in the morning with calcium arsenate, it 
was discovered that the dew could be poisoned suffi¬ 
ciently to kill a large proportion of the weevils. The 
discovery of this method of boll weevil control led to 
a very rapid expansion in the demand for calcium ar¬ 
senate. While the product now has been standardized 
.so as to meet the requirements for cotton dusting, 
there arc still a number of matters which it is believed 
advisable to talk over with the manufacturers. 

Rochester Section, A.C.S., Holds 112th Meeting 

The Rochester Section of the American Chemical 
Society held its 112th meeting Monday evening, Nov. 8, 
in the Eastman Building, University of Rochester. 

Chairman Woodland announced the personnel of the 
various committees which will have charge of the 
Spring Meeting of the American Chemical Society, 
which is to be held in Rochester during the week of 
April 25, as follows: 

Executive Committee: J. Ernest Woodland, Hans T. 
Clarke, Victor J. Chambers, Harry A. Carpenter, Harry 
LeB. Gray, Eric M. Billings, Florus Baxter, Herbert 
Eisenhart, Ivar N. Hultman, Charles F. Hutchison, Wil¬ 
liam Earle, Charles W. Markus, .John Howe, Benjamin 
V. Bush. 

Entertainment Committee: Charles F. Hutchison, 
chairman; Otto I. Chorman. 

Transportation Committee: Charles W. Markus, 
chairman. 

Excursion Committee: William Earle, chairman. 

Program Committee: Erie M. Billings, chairman; 
Wilbur Miller,* Arthur J. Herty, Felix Elliott, John I. 
Oabtree, Robert Salter. 

Finance Committee: Herbert Ei.senhart, chairman; 
Frank W. Lovejoy. 

Publicity Committee: Benjamin V. Bush, chairman. 

Hotels Committee: Harry LeB. Gray, chairman; Lin¬ 
coln Burrows. • 

Registration and Information: Harry A. Carpenter, 
chairman; William Line, Otto Cook, Florus Baxter, Mrs. 
Richard Kruger, Miss Gertrude Reissman, Edward 
Pickard. 

Women’s Entertainment Committee: Mi.ss Jane P. 
Han nock. 

Rochester .Section Chemical Industrial Show: Ivar 
N. Hultman, chairman; M. J. Kolb, Mr. Nausman, Mr. 
Viergivor, Mr. Will, Mr. Story, Mr. Prince, Mr. Leary, 
Mr. Tucker. 

Due to the increa.sed number of National Society 
members from the Rochester Section, another council- 
ship is allotted to the Section from next Jan. 1. Dr. 
Hana T. Clarke was unanimously elected to fill this 


office. Dr. Clarke is widely known among the chemists 
of America. He is director of the synthetic-organic 
chemistry department of the Eastman Kodak Co.’s 
Research laboratory. Dr. Clarke is also secretary of 
the Organic Division of the American Chemical Society. 
He is the author of many textbooks and papers dealing 
with organic chemistry. 

Dr. John R. Murlin, director of the department of 
vital economics and chairman of the committee on food 
and nutrition. National Research Council, delivered an 
address before ' a large assembly of chemists, on 
“Energy and Metabolism.” In this lecture the way the 
human body derives its energy from various classes of 
foods was clearly brought out by illustrations and 
demonstrations. 

A Research Information Bureau 

The National Research Council has established a 
research information service as a general clearing 
house and informational bureau for scientific and indus¬ 
trial research. This “service” on request supplies 
information concerning research problems, progress, 
laboratories, equipment, methods, publications, person¬ 
nel, funds, etc. 

Ordinarily inquiries are answered without charge. 
When this is impossible because of unusual difficulty in 
securing information, the inquirer is notified and sup¬ 
plied with an estimate of cost. 

Much of the information assembled by this bureau is 
published promptly in the Bulletin or the “Reprint and 
Circular Series” of the National Research Council, but 
the purpose is to maintain complete up-to-date files in 
the general office of the Council. 

Requests for information should be addressed to Re¬ 
search Information Service, National Research Council, 
1701 Massachusetts Ave., Washington, D. C. 

Engineer Needed for Non-Metals Work 
in the Bureau of Mines 

R. B. Moore, chief chemist of the Bureau of Mines, 
is having considerable difficulty in locating a mining 
engineer with experience in non-metals work. He has 
been authorized to place two non-metals men at the 
new Tuscaloosa Experiment Station. He has found 
it dffficult, however, to locate men with the required 
experience and has about reached the conclusion that it 
will be necessary to employ a mining engineer with 
good basic training who has not heretofore specialized 
in non-metals work. 

Dr. Moore also is looking for a chemist with train¬ 
ing in radio-activity. A chemist with such qualifica¬ 
tions is desired to assist Dr. S. G. Lind in his radium 
work at the experiment station at Reno, Nev. 

A.C.S. Advisory Sub-Committee Chairmen 
on Chemical Warfare Service Named 

Ghairmen have been selected for the four subdivisions 
of the American Chemical Society’s advisory committee 
on Chemical Warfare Service matters. Wilder D. Ban¬ 
croft, of Cornell University, will be chairman of the 
Research subdivision. W. K. Lewis, of the Massachu¬ 
setts Institute of Technology, will head the Development 
subdivision. C. L. Reese, of the du Pont company, has 
been selected as chairman of the Production advisers, 
while A. S. Loevenhart, of the University of Wisconsin, 
will head the Physiological Investigation subdivision. 
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More Care Needed in the Handling of Chemicals 
The Bureau of Explosives of New York City reports 
that during the three months ended Sept. 30,1920, there 
were 624 fires or explosions on common carriers, result¬ 
ing in property damage of $222,576.22 and injury to 
seventeen persona. 

The following is a summary of accidents causing 
fires, personal injuries and property loss during trans¬ 
portation : 


Article 

Hiilnhiirif (oil of vitriol). 

\rii], liyclnN'hloric (iiiiiniitic). 

\fld, II. o. H . 

(iaHoliiK*. . . 

.•\i'id, iiitrii*. 

< 'las, roiiipn^HHiMi rurbiir.ir iicid 

Mroliol. 

('hari'oul. 

.Miitfhi'H, Htriki* iitiya hen* 

I'llcrtrolvio. 

('HrUiii binuliihidc . 

Variiiali. 

ltattoric‘8, Hturuj^e (oliurKcd aitli ui'id). 
.Acid neetii* 

Oil. ornde petroleum. . 

Itr'iizene. 

< ine, eoinpre.‘48ed Hiilpliiir ilioxnb' 

A fid, hydrofliiorir. 

Oinent, rubber.. . 

T.aof liter. 

I.iiiuefied petroleum khh 

Rubber (reelaiiiii'fl and Krouiitl seriip) 

.Arid, iiiiruiitig (mixed). 

Hruinine. 

(.'ulogne apirilH. 

Driers, paint and Jnpiiii. 

N'nphtha disti late. 

Tin, bichloride of. 

Acetone, inetliyl. 

f'hloridc of Hulphur. 

Toal tar oil. 

F.ther. 

( joh, nompreHiierl oxygen. 

MatelieH, Nlrike on box. 

Oil, gas. 

Paint, lii(uid. 

PhoHohorus, ainnriiliouH (red). 

PoliHli, furniture (liiiiiid). 

Ran, oily. 

.Shellac, variiiHh. 

Toluene. 

Totals. 



• 


No. 

1 iijiirii'H 

l.tlM* 

. 170 

I 

$9,444 77 

75 


5.74b 4b 

70 

3 

2.479 78 

32 

6 

78.8b7 21 

48 


12,503 20 

38 

M 

175 90 

29 

2 

9.770 18 

23 


•0,982 58 

20 


5.(i56 47 

17 


bb8 2) 

8 

2 

7.6(i4 95 

3 


617 75 

7 


2.’35 09 

6 


392 82 

3 

1 

70.505 10 

4 


161 33 

4 


41 00 

) 


83 00 

) 


26 IK 

3 


493 08 

3 


1 

3 


950 00 

2 

1 

70 51 

2 


201 25 

2 


269 37 

2 


13 3b 

2 


17 50 

2 


561 79 

1 


93 98 



15 00 

1 


33 20 

1 


7 40 

1 

1 


286 00 

1 

1 


1 

8i'36 

i 


64 00 

1 


1 .... 

I 


10 00 

1 


1,228 00 

1 


56 25 

1 


1 17 

. 624 

T7 

$222,575 22 


•.Also one death. 1 Not yet reported. 


Methanol Plant for British Columbia 
The Acetate Products, Ltd., has completed the pur¬ 
chase of the old Liverpool* Cannery plant at South 
Westminster, R. C., and will commence the installation 
of an up-to-date methanol (wood alcohol) plant at once. 
The company has obtained a concession for the cutting 
of alder over a considerable area along the Fraser and 
Pitt rivers, and, besides methanol, will make acetate of 
lime, charcoal and several wood-tar products. This is 
the first methanol plant to be erected on the Canadian 
Pacific coast; there are to be two plants of a similar 
nature in eastern Canada, one in Ontario and the other 
in Quebec. 

Fish and vegetables formerly were canned at the 
Liverpool Cannery, but the plant has been idle for 
more than two years. The Acetate Products, Ltd., 
has announced that it will purchase as much ma¬ 
chinery as possible locally, but a considerable propor¬ 
tion will have to be purchased in the East, as it is not 
manufactured on the coast. 

Wood Preservatives Must Be Water Soluble* 
Effectiveness of substances in preserving wood is 
dependent on their solubility in water, at least to the 
extent of producing a toxic water solution. It would 
seem reasonable to expect that any material which is 
poisonous enough to kill an organism of any kind must 

•From Technical Notee, Forest Products Laboratory. 


necessarily be soluble in* the body fluids of that 
organism; and the cBTef body fluid of timber-destroying 
fungi and wood borers is water. With very poisonous 
materials this solubility need not be great; in fact, 
I part ill 1,000,000 may be sufficient if the material is 
poisonous enough. 

Wood preservatives now in use are of two distinct 
types—inorganic salts, such as zinc chloride, which are 
very soluble in water; and oils, such as the creosotes, 
which are generally considered to be insoluble. The 
.solubility of creosote is usually considered so slight as 
to be neglected, but experiments indicate that certain 
constituents of creo.sote are sufficiently soluble in water 
to render it toxic, the others insoluble in water and 
hence not toxic. The* non-toxic oils act as a reservoir 
for the toxic oils and feed them slowly to the moisture in 
the wood. 

The difference l)etween oil preservatives and inorganic 
salt prc.servatives, us far as this theory is concerned, 
is in their method of retaining the reserve supply of 
poison. Zinc chloride has no reserve supply, all the 
material being soluble in the usual amount of moisture 
pre.sent in air-dry wood. Sodium fluoride may have a 
reserve supply in the form of solid crystals, if applied 
in a saturated .sol. '* 011 . Creosote oil may have a con¬ 
siderable reserve supply stored in the oil itself, this 
supply being fed to the wood as needed. 

Standard Packages for Reagents 

The Committee on (Guaranteed Reagents of the Amer¬ 
ican Chemical Society is recommending standard pack¬ 
ages for reagents in the metric units. The effort is to 
eliminate wide varieties of packages so that purchases 
will be made for any particular material in only two 
or three standard size units which will be 500 grams 
instead of a pound; 200 grams instead of a half pound. 
25 grams instead of the ounce. The chairman of the 
committee says: “I am hoping that enough orders 
will be placed in metric units within the next six 
months to change the basis of purcha.se within that 
time. It can be done if all those who have expressed 
themselves as preferring the metric units will use them 
in this connection.'* 

Recommended lists are being submitted by the com¬ 
mittee for the guidance of purchu.sera and it hopes that 
after some experience on this basis satisfactory agree¬ 
ment can be reached that will permit much greater uni¬ 
formity than has previously prevailed. 

Washington Section, A.C.S., Holds Meeting 

“The Chemistry of Vitamines" was the subject of the 
presidential address by Dr. Atherton Seidell before the 
Chemical Society of Wailhington, D. C., Nov. 11. Dr. 
Seidell gave the hi.story of efforts to isolate yjure 
vitamines and described the present status of our knowl¬ 
edge of these substances. He pointed out that at 
present it appears more likely that vitamines are in 
nature fairly similar to enzymes rather than that they 
are pure chemical compounds in the usual sense. 

Officers of the Chemical Society of Washington (local 
section of the American Chemical Society) were elected 
at this meeting, as follows: 

President, William Blum, Bureau of Standards; 
secretary, J. B. Reed, Bureau of Chemistry; treasurer, 
F. P. Dewey, Bureau of the Mint, and councillors to 
the A.C.S., R. B. Sosman, W. D. Collins, W. M. Clark, 
F. W. Smither and A. Seidell. 
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Relativitji and Life 

On Thursday evening, Nov. 18, members anci guests 
<»!’ the Philadelphia- Section of the American Chemical 
Society filled the auditorium of the Engineers’ Club to 
hear Ellwood Hendrick, president of the Chemists’ Club, 
New York, and c*)nsulting editor of Chemical & Mktal- 
i.URGiCAL Engineering, speak on “Uelativity and Life.” 

In spite of the fact that not more than a dozen men 
<*an follow the mathematical paths by which Albert 
Einstein arrived at his theory of relativity, the principle 
it.self is most simple and is capable of universal applica¬ 
tion. Mr. Hendrick developed in «ome detail the thought 
that this doctrine should not be confined to the realm of 
cosmic physics, but should be made a controlling factor 
in our daily lives. The concept that everything is 
relative—that nothing is absolute that our every 
thought and deed is influenced by our relations with 
others - leads to a system of ethics which the speaker 
showed could be applied to politics, religion, business 
and law with benefit to all concerned. Carrying the 
idea further, it is possible to determine the dimen¬ 
sions of many of the factors involved in our social 
relations, and we thus have a means of measuring 
these in an approximately quantitative manner at least. 
It has often been remarked that sc' .itists and engineers 
seem reluctant to take part in public affairs. Perhaps 
they have felt that the gulf between was too wide for 
ihem to span. If so, it seems that we have in Einstein’s 
theory of relativity the bridge which wil unite the fields 
nf science, engineering and politics. 

V-""' ■" ■ '■ 

Book Reviews 


( HEMICAL REAC/riONS. Ily K. (!. Fttlk. xiv j 211 pp. 

New York: D. Van Nostrand 11)20. Price $.'l. 

(.’ontrairy to the expectation produced by the title, one 
does not.find the law t)f mass action, the theorem of Le 
C'hatclicr, the principle of maximum work or the phase 
rule. The effect of the intensity factors of energy in the 
di.splacement and determination of equilihriiim is not eon- 
sidered. The inten.sity factor of chemical energy (affinity) 
is mentioned in the first few f)ages and its importance stated, 
hut throughout the book the capacity factor (valence) is 
used instead. This, however, criticises merely the outside 
of the book ami classifies the inside. The subject treated 
is the application of the J. ,T. Thoms«)n electron theory of 
valence to E. C. C. Baly’s addition theory of chemic.al reac¬ 
tion. 

The author is particularly qualified by his publications 
and re.searches to present the electron theory of valence. 
He develops and applies this theory admiraldy. With 
<*lectronic structural formuhe, reactions are pictured as they 
would occur when the first stcfi^ in a reaction is the union 
of the reacting .substances. The addition compound is 
geithrally instable and temporary ami a rearrangement 
gives one or more of several possible resultants. The 
methods of determining electronic formula*, their signifi¬ 
cance and the chemical considerations determining the 
resulting rearrangement are fully discu.ssed. Electrochem¬ 
ical reaction.s are omitted. Some inorganic reactions arc 
presented but the hook will he valuable chiefly to the organic 
chemist, iteaction is represented a.s electronic rather than 
ionic. A distinct contribution to the ionic theory is made 
by the explanation of the importance of the solvent. 

Every modern organic chemist should reail thi.s book as 
an application of modern physical chemistry to organic 
chemistry. It is ingenious and profound and an amazing 
wealth of modern research has been digested and incor¬ 
porated. The author's style is that of a verbal discussion 
such as a profe.ssor’s lecture to advanced students. Many 


reader.s wdll regret that the exposition is not more gradual 
and that postulates, theories and experimental evidence are 
not more obviously classified. On page 43, line 4 is one 
of the rare typographical errors and on page 133, line 21, 
hydroxyl should be written instead of hydrogen. The book is 
printed in large type and the elaborate formulas are distinct. 

Reston Stevenson. 

y- x 

SELLING YOUR SERVICES. By George Conover tear- 
sow. 238 pp. New York: Jordan-Good win Corporation; 
1920. Price. $2. 

In scarceljf any field of human activity is the engineer 
ies.s proficient, on the average, than in selling his services, 
and in scarcely any other would he find, on the average, 
greater financial profit through effort expended to increase 
his proficiency. If what he needs is impetus, inspiration, 
nr in the language of the day “some pep,” he will find Mr. 
Pearson’s little book valuable, but if he goes about it after 
the fashion of any other engineering problem, analyzing 
it into its component factors, and getting a firm grasp on 
the fundamental principles, the style and presentation of 
the subject matter is not unlikely to be unattractive to him. 
The author principally has in his mind the securing of a posi¬ 
tion as an executive in general business, and not only does 
not recognize that positions of a different character call 
for variations of method, but says plainly that the same 
method can he applied to any kind of position. Perhaps 
this is a natural error on the part of the author because 
of the tendency on the part of industry to attempt to stand- 
anlize human beings, undeterred by the fact that it is a 
quite impossible task. Just at present the executive type 
of mind is the fashion and the technical expert is only 
considered to have exhibited the full measure of his powers 
when he has demonstrated his executive ability. Too many 
scientific- men have demonstratc*d their value to society 
without possessing executive ability to render assent pos¬ 
sible to such a view. However, from rending the book, the 
technical man may gather useful suggestions as to the most 
effective procedure in selling his servit'es when the need 
for doing so may arise. T. T. Read. 



Personal 


Dr. Eknest Andeuson, for the past three years professor 
of agricultural chemistry in Transvaal University College, 
Pretoria, has been appointed professor of general chemistry 
in the University of Nebraska, Lincoln, Neb. 

Dr. W. R. Blow, professor of biochemistry at the Uni¬ 
versity of California, addressed the California Section of 
the A.C.S. recently on the subject of “Fat Metabolism.” 

R. T. CiiAMBRRi,AiN, profcssor of geology at the Uni¬ 
versity of Chicago, who has recently returned from a trip in 
the South Seas,‘spoke before the Chicago Chemists’ Club 
recently on “The Coral Reefs at Samoa.” 

George P. Gray has resigned his position as assistant 
professor of entomology and chemistry at the University 
of California, to become chief of the division of chemistry 
of the newly established Department of Agriculture of the 
State of (’alifornia, Sacramento, Cal. 

Dr. L. O. Grondahl has resigned as professor of physics 
at Carnegie Institute of Technology, Pittsburgh, Pa., to 
become director of research with the Union Switch & Signal 
('o., Swissvale, Pa. 

Norman C. Hill, who for almost five ye.ars was superin¬ 
tendent of acid plants at the Naval Proving Ground, Indian 
Head, Md., resigned that position on Oct. 4 to become super¬ 
intendent of acid production with the Monsanto Chemical 
Works at East St. Louis, Ill. He will have direct charge 
of contact and chamber plants, muriatic, chlorsulphonic acid, 
nitric acid and zinc chloride manufacture. 

L. E. Jackson has resigned as chemist and chemical en- 
engineer with the Empire Gas & Fuel Co., Bartlesville, 
Okla., to accept a fellowship at the Mellon Institute. 

Victor Kadish has resigned the position of superintend- 
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i>nt of the Milwaukee Patent Leather Co. to open an oflice 
as consulting chemist in the Trust Building, Milwaukee, 
Wis. He will specialize on leather problems. 

George H. Kimber has left the United States Color & 
Chemical Co., Ashland, Mass., and is now with the Semet- 
Solvay Co., Syracuse, N. Y. 

Clifford S. Leonard, who receive<l the degree of Ph.D. 
from the University of Wi.sconsin in June, has accepted one 
uf the traveling fellowships of the American Scandinavian 
Foundation, and has sailed for Sweden. He will study 
chemistry at the Karolin Institute, Stockholm. 

Colonel C. W. Otwell, recently trantrferivd from the 
Corps of Engineers to the Chemical Warfare Service, is 
to take command of the proving ground at Lakehurst, N. J. 

S. W. Parr, professor of applied chemistry at Illinois 
University, delivered a talk before the Western Society of 
li]ngineer.s, Chicago, Wednesday, Nov. 10, on “Fuels of the 
Future.” 

Charles L. Parsons, .secretary of the American Chemical 
Society, was In Chicago recently. 

William N. Pritchard, formerly with the Calco Co., 
Bound Brook, N. J., and Harold Hurst, formerly with the 
LeDoux Co., are now on the staff of the department of 
chemistry, Cooper Union, New York. 

Sauveur & Boylston, metallurgical engineers, Abbott 
Bldg., Harvard Sq., Cambridge, Mass., announce the ap¬ 
pointment of II. M. Boylston to the chair of metallurgy in 
charge of the mining engineering department, Case School 
of Applied Science, Cleveland, Ohio, where he will be avail¬ 
able for consultation. The firm will continue its laboratories 
and offices in Cambridge under the supervision of Prof. 
Albert Sauveur. 

O. R. Sweeney has changed his position from professor 
of chemical engineering and head of the department of 
chemical engineering at the University of Cincinnati, to 
professor of chemical engineering and head of the depart¬ 
ment of chemical engineering at Iowa State College, Ame.s, 
Iowa. 

L. J. WaU)BAUEK has left the Hedpath Laboratory of 
K. I. du Pont do Nemours & (Jo., to be instructor in chem¬ 
istry at the University of Maine, Oronto, Me. 

T. K. Webster, vice-president of the Fan.steel Products 
(Jo., Chicago, has recently returned from a month’s sojourn 
in England. 

John A. Wilson has been retained by the Milwaukee 
Sewage Commi.ssion to direct investigations on the dehydra¬ 
tion of sludge. 

Robert F. Wck)d has severed his connection with the 
Sandusky Foundry &, Machine Co., and is now with the 
Monel Metal Products Corp., Bayonne, N. J., as metallurgist. 

R. Zeller has resigned his position as vice-president, 
secretary and plant manager of the Egyptian Lacquer 
Mfg. Co., New York City, and is now with the Zeller 
Lacquer Mfg. Co., Inc. 

The following gentlemen have just been elected directors 
of the Research Corporation: Dr. A, A. Hamerschlag, presi- 
<lent of the Carnegie Institute of Technology, Pittsburgh;! 
John C. Pennie, patent attorney, Nassau St., New York, 
and Ellwood Hendrick,'consulting editor of Chemical & 
Metallurgical Engineering. The other directors are: 
E. H. Hooker, of the Hooker Electrochemical Co., Niagara 
Falls, N. Y.; Benjamin B. Lawrence, con.sulting mining en¬ 
gineer, New York City; Charles A. Stone, president of the 
American International Corp., Now York City; Arthur D. 
Little, of Arthur D. Little, Inc., Cambridge, Mass.; T. Cole¬ 
man du Pont, of New York City; Frederick A. Goetze, 
trca.surer of Columbia University, New York City; John 

B. Pine, attorney. New York City; Charles D. Wolcott, 
secretary of the Smithsonian Institution, Washington, D. 

C. ; George P. Kunz, Tiffany & Co., New York City; Otto 
H. Kahn, banker, New York City; John J. Carty, of the 
American Telephone & Telegraph Co., New York City, and 
Howard Poillon, mining engineer, New York City. E. H. 
Hooker is president of the Research Corporation and Ben¬ 
jamin B. Lawrence is treasurer. 


Qmait MaxfcctBqxsrts 
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The Chemical and Allied Industrial Markets 

New York, Nor. Ji, 19J0. 

Continued slackening of industrial wheels at variou.s 
points throughout the country has been greatly rerteeted in 
the eonsuniing demand during the past week, irregular 
trading of a small character is reported and buying power 
is mit specially emphasized in any important direction. 
Large holders are granting concessions on some items in 
order to stimulate business, while others are cutting prices 
in a spirit of eompetitidn. In some instances dealers have 
<l€*elared intentions of keeping out of the market until signs 
of a more stable market present themselves. In short, the 
spot market i.s purely a buyers* affair. Smaller chemicals 
have shown greater w^eakne.ss than the larger, and it is 
asserted that the rapidity of declines in several directions 
speaks well for the establishment of a permanent trading 
basis in the near future. 

CaiiHtic Hoda was rather quiet during the week and the 
market weakened on the arrival of large quantities from 
loading New England mills. Spot prices ranged from 
$4(rd$4.15 per 100 lb. fiichromatc soda touched a new low 
level for the year when .sales were made at 9e. per lb. 
Buyers showed no inclination even at these prices to buy 
freely. Prussiate of soda suffered another sharp decline 
owing to strong selling competition and reached its lowest 
price of the year. Trading did not assume active dimensions 
and holders were eager to do business ranging from 19@20c. 
per lb. Heavy ealeincd vutgnesla is bringing H(Sfi)8Jc. per 
lb., the in.side figure being the lowe.st on record for the 
year. The technical variety is moving quietly at 11c. per lb. 
Furvmldehyde buyers showed no disposition to operate in 
a large way, regardless of the acute price concessions. 
Prices last heard ranged from 18(S^P.)c. per lb. White ar- 
seitir sales were reported in larger volume than any on the 
list. In one (|uarter a sale was eon.summated for 50 
long tons November-Deeeniber .sliipment at 114e. per Ib. 
This figure was the cheap<*st heani in the past few months 
am! could not be judged as Ibe prevailing market price. 

(Joal-Tar Proiujcts 

The market for the crude products has reflected a sti-ady 
tendency during the past week, with reports fr<»m leading 
producers showing th<*ir output scarcely above the con¬ 
suming demand. Prospects of any further declines seem 
to have di.snppcared and the present market is toward firm 
ness. (\P. bcvzenv in some quarters is available in tank 
cars at .S.‘5c. per gal., and in drums at .‘IGiv The 90 per 
c'cnt is 2Hc. in tank cars and .'fOc. in drums. Tolaene i.^ 
heard at •iOCdJ.*Mc. per gal. Sol rent naphtha retains its steady 
tendenc*y at .'lOCri'Iinc. per gal. ('resytir arid is easy and 
available at 95c.(ri)$l.ir> per gal., d(‘pending «)n grade. 

Intin'medintrs suffi'reil s»ime sharp declines owing to per¬ 
sistent reports that tanneries and textile mills have accu¬ 
mulated large supplies of col<»rs and <lyes. Dealers have 
thrown goods on the markelt at new low levels with only 
little response from leading consumers. lirta miphtt^ol 
technical reached its lowest prii-e of the year when sales 
were recorded at 40c. per lb. Supplies of dhnethylnniline 
are easy an<l not much interest is shc»wn even with offer¬ 
ings at 72(«)75e. per lb. Demand for pnranitranitine is 
quiet, with reports current of low stocks on sped. Prices 
ranged from $1.10r^$1.15 per lb. Dicthylnniline supplies 
are reported in fair accumulation with the demanfl small 
and the market holding steady at prices between $1.50 anri 
$1.00 per Ib. Moaavhtorhenzene lone is easy and sellers 
quote i4@lfic. per lb. The demand is limited to small lots. 

Crude Rubber 

The market for crude rubber continues to present a quiet 
and dull appearance. Leading consumers are still out of 
the market and factors report only small lot sales. Heavy 
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liquidations have been reposted around town and there 
seems to be little hope fur an imfi.^liate improvement in 
the situation. Prices continue mostly nominal. Offerings 
of nbbed ttmoked nheets on spot arc noted at IH^c. per lb. 
and it is intimated that firm bids of 181c. per lb. would 
probably hq accepted. December prices are quoted at 18Jc. 
per lb. Deliveries over next year remain unchjinged and 
featureless at 21c. per lb. for January-March, 2.‘lc. for April- 
June and 25ic. for July-December. 

Philip S. Tiu>en Says: 

The following extract is an expre.ssion of the present 
chemical market delivered recently before the members of 
the Philadelphia Chemical Club, by Philip S. Tilden, sales 
director of the heavy chemical and acid department of E. I. 
du Pont de Nemours & Co.: 

**As to the future of the chemioal business, God knows. 
If 1 knew, 1 would go out and play golf and come back 
and reap the benefits at the proper time; but again there 
should be no cause for pessimism. You cannot Uike care 
of 111,000,000 people which make up the United States 
without an expansion in the chemical business. We do not 
often realize that everything we have on has been treated 
in some way by chemicals, and without chemicals we could 
not exist. Therefore, we must forget the temporary dull¬ 
ness and work for the future. Again this is no time for 
contraction. I do not mean that we should needlessly ex¬ 
pand, but we should be ready for what we know is in store 
for us in the line of increased demands for the article.s 
which we represent. I think less profiteering was seen in 
the chemical market than in other lines of industry. The 
bichromatc^s, prussiates and cyanides have, however, given 
us many sleepless nights since the war began, and we must 
now bring ourselves to realize that we must again come 
down to earth and continue in the chemical business along 
lines in which it is ordinarily coriductc<l. If the buyers 
realize that we are again on a permanent basis, it appears 
to me that buying would be resumed in this business as 
well as in others.’' 

It is evident, from these remarks, that leaders in the 
chemical industry believe that the time is already past when 
ruthless profiteers would again try to domineer the chemical 
market with exorbitant prices. American producers must 
now look forward to our domestic consumers for the preser¬ 
vation of the chemical industry. There must be more sta¬ 
bility and normality in the present market to tempt buyers 
into active trading. It i.s to be hoped that stability will be 
a reality in the near future. 

The Baltimore Market 

Baltimore t Afd., Nov. 20^ 1920. 

The local market on fertilizer raw materials continues 
dull, with buyers showing little interest in offerings. About 
the only sales'that are being effected are in distressed lots 
which can be secured at prices below the nominal market. 

The spring prices for bagged goods have finally been ap¬ 
proved at Wu.sbington as follow^s: $5 per unit of ammonia; 
80c. per unit .available phosphoric acid; |2.25 per unit of 
potash. 

The fertilizer manufacturers are sending their .salesmen 
out this w’cek to begin campaigning for spring business; 
their success in securing orders w^ill be the controlling fac¬ 
tor in the resumption of movement of raw materials. 

Aciii Phosphate 

The market on this commodity may be quoted nominally 
at $17.50 per ton, basis 10 per cent, bulk run-of-pile. A 
firm offering, hovrever, has been reported this week at $17 
on the basis mentioned above. It is thought by many that 
the acid phosphate market will show a slight improvement 
shortly. 

Potash 

Shipments of foreign potash continue to arrive intermit¬ 
tently. Contracts for Alsatian salts for forward delivery 
are now being booked. Arrival of the full quota, however, 
is uncertain at this time. German potash is coming in more 
slowly, although arrivals of cargoes are being noted from 


time to time at the various ports. A good portion of these 
German salts are being shipped by the merchants in the 
United Kingdom. Up to this time we have had no report 
that Nebraska producers have booked contracts for future 
delivery. The market on the various potash salts may be 
quoted nominally: muriate $2.10 per unit, manure salts and 
kainit at $1.00 per unit, all c.i.f. Atlantic ports. A sale was 
reported this week, at a Southern point, of a round lot of 
manure salts at $1.95 per unit c.i.f. Southern port. 

Nitrate of Soda 

This commodity is quoted nominally at $3 per 100 lb., ex 
vessel Northern 'and Southern Atlantic ports. It is quite 
possible that the importers would entertain a bid somewhat 
lower than this price on a round tonnage for delivery prior 
to Jan. 1. A number of fertilizer manufacturers secured 
their requirements for the spring during last summer at a 
price averaging $3.70 per 100 lb. 

Sulphate of Ammonia 

The la.st price noted on this material was a resale at 
$4.50 per 100 lb., bulk basis 25 per cent, f.o.b. .shipping point. 
A comparatively small tonnage of this material is to be 
had on the open market. 

Fish Scrap 

Many of the factories on the ('hesapeake Bay have di.s- 
continued fishing for the year owing to the recent light catch 
on the approach of cold weather. Due to indifference on 
the part of buyers machine-dried, unground fish scrap has 
again declined and may be quoted today nominally at $4 
per unit of ammonia and 10c. per unit b.p.l. delivered Bal¬ 
timore, in buyers’ bags, for prompt shipment There is a 
rather heavy accumulated stock of menhaden fish oil at this 
time, and the market on this commodity has also dropped 
and is today offered nominally at 40c. per gallon in tierces. 

The Iron and Steel Market 

Pittsburgh, Pa., Nov. 19, 1920. 

Steel production by the independents is decreasing at a 
decidedly rapid rate, as many are not operating at over 50 
or 60 per cent of capacity. In occasional instances the pro¬ 
duction of ingots is extremely light, but with fini.shing mills 
operating at a moderate rate on semi-finished steel accumu¬ 
lated during the period of car shortage. The Steel Corpora¬ 
tion’s operations are well maintained and are probably at a 
higher rate than that of last August and September, when 
there was considerable restriction on account of fuel 
shortage. 

There is a fresh run of cancellations of finished steel con¬ 
tracts and of instructions to suspend or postpone contract 
shipments. Possibly on this account, or possibly because so 
little business is offered as an incentive, the independent 
mills as a class show little disposition to reduce their prices. 
Bars, shapes and plates are regarded as being on the basis 
of 3c. in the independent market, when the Steel Corporation 
prices are 2.35c.’, 2.45c. and 2.65c. respectively. Even shccLs, 
which were declining continuously and rapidly for weeks, 
ave shown little recession in the past week. Tubular goods 
emain very strong. 

Steel and Other Industries 

Opinions in the steel trade as to the future of the market 
have been undergoing a rapid change of late, in the direc¬ 
tion of expectations that the readjustment and depression 
will last longer than was expected. The opinions commonly 
expressed a few weeks ago were based upon what was 
observed in tbe steel industry rather than upon what was 
occurring in industry and finance generally. It was noted 
that the consumptive demand for steel kept up rather well, 
and it was inferred that with a little readjustment in prices 
and perhaps a period of a few weeks of slack operation the 
market would be found adjusted and buyers would begin 
taking hold again. Predictions were quite common, though 
by no means universal, that the decline in pig iron and steel 
prices would have run its course by March or April, with a 
buying movement and a stiffening in prices immediately 
following. 
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No such view is now entertained. It is now recoKuizod 
that the reason the manufacture and consumption of steel 
continued heavy long after many industries had become 
almost idle was not because the industry was entitled to 
continued exemption but because its momentum had carried 
it for a longer period of time. The force had been spent 
more slowly because there had been the succes.sion of 
restrictive influences to production—the steel strike that 
began Sept. 22, 1919, then the coal strike and then the rail¬ 
road strikes. The present view is that the iron and steel 
trade will have to undergo readjustment the same as other 
industries, and that it cannot become reAlly active again 
until other industries are active. It is possible, but improb¬ 
able, that the iron and steel industry could readjust so 
rapidly as to be ready for business on the new basis within 
a very few months, but even if so it would have to wait until 
industrial and financial conditions generally are readjusted, 
and the process will admittedly take quite a while. 

The pre.sent view as to the iron and steel future is that 
through a large part of next year there will be more or less 
industrial depression, with a real revival in iron and steel 
buying being early if it occurs in the fall of the year. The 
present stagnation in buying cannot of course continue for 
any length of time. There is always consumption, but just 
after a period of high pressure almost all buyers are able 
to refrain from making any fresh commitments for a time. 
Such buying will be from hand to mouth and will not be 
broad enough to cause prices to advance or stiffen from 
whatever level they may have declined to. 

Pir, Iron Pric’ks 

Despite the firmer attitude the merchant furnaces 
recently suggested they intended to display, waiting for 
actual inquiries of importance before making further cuts 
in prices, the pig iron market has slid off again, bessemer 
being otf $2 and basic and foundry $1. oiaking the market 
now (luotable as follows: bessemer, $10; basic, $37.50; 
foundry, $30 f.o.b. valley furnaces, freight to I’ittsburgb 
being $1.0fi. The declines occu red with little incentive 
being presented by way of inquiry. There was hardly any 
bessemer sold and little basic, while the $30 price on foundry 
iron was developed by a sale of r)0() tons, for delivery 
through the remairnler of the year to the Standard Sanitary 
Manufacturing Co. 

Declines from the top points reached last August are 
now $8..50 in be.ssemer an«l $11 each in basic arnl foundry. 
Prediction.s common only a few weeks ago that the bottom 
would be reached at between $30 and $3.5 have disappeared. 
The debate now is as to whether or not the market will 
break through the Industrial Board prices. Those price's 
were $2.5.7r» for basic, $20.75 for foundry and $27.0.5 for 
bessemer. The furnacenien grudgingly ailopteil them when 
promulgated March 21. 1910, and adhered to them for more 
than six months. It is ({uite impossible now to make any 
apprai.sal as to where the pig iron market can go, bec.'iuse 
the coke market has refused to give an idea as to where it 
will go, Connellsville furnace coke for spot shipment being 
scarcely <lown to $8, while in April, 1919, it sold at $3.00 
and in May, 1915, at $1..50. 

Stkel Pricks 

It is now not entirely improbable that eventually, and 
before there is any general upward swing, even the Uriiteil 
States Steel Corporation’s steel prices will decline. For a 
long time the trade generally held to the view that when¬ 
ever a readjustment in steel prices should come it would 
con.sist simply in independent prices declining to the Steel 
Corporation or Industrial Board level. The independents 
are holding their prices above the Steel Corporation level so 
well that it seems improbable they will decline to the cor¬ 
poration level until conditions require that all prices should 
decline. The corporation would have no occasion to reduce 
its prices for a long time. Even though its order books 
shuld not permit it to operate full, it would be operating 
at much higher rates than the independents, nor would the 
corporation be much disposed to reduce its prices without a 
reduction in costs, but the general readjustment in the 
country is so extensive that reductions in costs are not 
improbable eventually. 


Gcacral Chemicals 

CCRHKNT WIIOI.ESAl-K PRIC'ES IN NKW YOIIK MARKET 


rnrluta 


I ('iirlota 


Aretir unhydridu. lb. 

Acftdne. lb. 

Arid. ftceiie..Z6 prr will. 100 lb^• 

.\rftie, 56 p<T ooiit. . 100 Mm 

Aretir, Klu('in1,99| ptT wilt, -iirbciv 100 Min 

Rorir, orystala. lb. 

ncirir, powder. lb 

I’itrio. lb. 

Ilydrorliloric (nominal). 100 lb 

llydniniiorie, 52 per oent liioiiiin:il) . . . ib. 

I.Hutie, 44 per eetii teeli.lb 

Lnetie, 22 per cent teeli.Ib 

Mnlybdie, 1*. lb 

Muriatic, 20 deg. (bc 6 hydrorhlmiei. 

Nilrie, 40 iloic. Ib 

Nil lie, 42 lien. Ib. 

Oxalie, rrystiilN. lb 

PliiMpliono, (^rtlio, 50 per cent Holutioii lb. 

Picrio. Ib. 

PyriiKulIie, reHiibliincfl.• . . lb 

Siilpliiiiic, 60 ileit, tniik eitin. tmi 

Siilfdiiirie, 6(1 i|i« , dniiiiB. tmi 

Siilpliiirie, 66 deg , tnnk oaiH. tmi 

SiiJpliiirir, 66 cleg., cimiiiB. (oii 

Siilpliiirje, 66 deg , carboyH. tmi 

Siilphiiiie, fiiiiiiiig, 20 per ceiiMuleiiiii) tiiiiK 

eiirs. tnii 

Siilphiirie, fiiiniiig, 20 per eeiit (uleiiinl 

ilriitiiM. lull 

Siilpliiirie, fiiitiiiig, 20 per eeiit (oleiiin) 

eurbo.VB. I nil 

Tiiimie, n. S. P. Ml 

I'liiiiiie (fiM'li ). Ml 

'I'arlitrie, itvhIiiIh . lb 

rinmstie, per lb. of WO . Ib 

Aleiiliol, Kllivl inoiiiiiiiil). rid 

Xlenliiil, Methyl (Nee iiielliiiiinh 

Meiihol, deimtiii-eil, iKHpiimf pioininiili r»l 

Meohol, ileiiiitiiied, 190 proof (liiiliiilinll |•!ll 

iMiiiii, iiiiiiiiiiiiiii lump. Ib 

.M'lm, poIhnJi lump. Mi 

.Mum, I'liiome lump. lb 

Aliimiiiuiii Hulpluile, eoniiiiei<‘iiil. . . lb 

Miiiiiitiiim Hul|iluite, iron free .. Ib 

.A'piii iiiiiiiioiiiii, 26 ileir , (Iiuiuh (750 lb I lli 

.Aiiiiiioiu;i, iiiiliyilrouN, i'\ IiimIi in ( 100 I 'lO tl> )lb 
.Amiiiiiiiiiiiii e.'ii'biiiuite, piiM(|i-i Ib 

\iiiiiioiiiuiii ebloiiilf, ,.'i:iiiuliii (ulnti h:iIiiiii- 
iunMi:i.') (miiiiinrih .... Ib 

Amiiiiiuium rhloiide, Kriiiiiil;ii (kiii\ 'iiliiiii 

liiotiute) . . Ib 

Xiiiiiioniuiii iiili.'ite. Ib 

\iriMiiiiiiuiii Milpliiile lb 

\lu\I |i'et;i1e I'lil 

Xiiivlueetsite (eeb l/iil 

Xl'ii-liir, oxiiii-, luiii|ifi (wliite :iiNrlili I Ib 

ArNi-nie, Hul|ilii<ie, pouiliiid (ml ihhiiuO lb 
M.'liiuiii rlilnliile., toll 

ll*Limill ilioxiile (pi riivilli). Ib 

Ibiiiiiiii nil rule. Ib 

Kill iiliri siilliliiile (pierifi) (bliilie li'i 1 Ib 

hlriicliiiiK pi>\\<|ri (.•.••r ntli iiiiii li\pm lilm ili ) 
Mine villiol (Me ruripei Milplililt ) 
linllix (Hce '<ii<Iil|lll liii|Hll-l 
Ibiiiistoiie (,‘<ee si|l|iliiii, lull),. 

1(101111110 

l'‘iiim :uT(*ite ... . 100 III 

(':d«'ium I'liloi i<li, fiiM'il, luiii|i . . loll 

('Mli'iiiiii •■liloiiili, I'lMiiiilfiteil Ib 

<':i1i‘iillii liVpoi-lib>l«llelbli-iielilli|.' piiWili l) Ib 

( *M]i'ilJIU IM*rnxli|i* 111 

(''ilciiiiii plin'-pli:ili-. iiion«ibii!-i«' Ml 

(';ili‘iiim Nul|<)i:ili-, pure. Ib 

(‘iimphor ... Ib 

('mi bull liMiilpliiile .Ill 

('lllbnll lell!|i'||lo||r|l-,rfbulllf« Ml 

(':il b••ll^ I I'lilni jilf (|iiiii|.|M'l>( ) . lb 

('.'lUslie p it.'lNll I.Ni-e p<il!i-*UUIii liVillohlile) 

(''iii.^t ie Hiiilii (M e siiiililiii li\illfixi<|i-l 
('liliiiliie, I'.'iN, ll•plill-('^ IiimIi ih MOOlb) lb. 

('Illorofollll . Ib 

('olijilt nxMe . Ib 

( 'op)»i r:iH (l«‘e lloll«MilI|ilirile). . 

('ofipi r r:iibiiiiMte,.gleeli precipilsile . Ib 

('opper evil Hide .... Ib 

('oppi'r Nulpliiite, •■lystiilH. . . Ib 

('leuiii (if liiitfir (nee potriHflium l>i(;iil|:iii) 
i'^IHolii Nillt. (see lii.'if'liesillin Hill|ili!ili ) 

ICthyl Xeefat«» (‘oiii 85^',', gitl 

Kdiy Aeefiite pun? (neetio elbei 98*, to lOtr,;) 

I'onmddi'livde, 40 per cent iriniiiiiinh Ib 

Kiwel od, ref . . .... gal. 

PiHel oil, (Tinle (iiniiiiiml) gni 

(il.iiibcr'H Hiilt (Hf‘ Hoiliiim Hidpliiile) 

( dvecriiie, C* I’ ilruiii.H extni. Ib 

l.i'liiie, ri-Hubliiricd. Ib 

Iron nxiib', led. Ib 

Iron Hiilpliule (iMipperati). 100 lbs 

l.cail iicciiile, iioniiiil. Ib. 

I»eiii| (i|Hcnntf‘ (piiste). Ib. 

Lead nitrate, eryntiilH. Ib. 

fjit barge. . Ib. 

Litliiiiiii earboniite.Ib. 

.XfagiieHiiiMi earboniite, teebnienl . . . Ib. 

.\fagncHiiirii Hiilpliate, P. S. P- . . . - - 100 Ib. 

MiigneNiiiiTi Nidpliate, eoiriiiirreiiil .... 100 Ib. 

Melhaiiol. 950 /f gal 

Methanol, pure giil 

\iekel nalt, doiible.lb. 

\iekel Halt, .single .Ib 

Phnageiie (aee earhrinyl elilurifle). 

PhnaphnniH, nil. Ib. 

PhcwplioniH, vellriw. . Ib. 

Potaaaiiitn hichroinatc.Ib. 


. 


so 65 - 

$0.75 

$0 Ts '-ih 

j 

.161- 

17 

X 50 - 5 , 

75 

4 00 - 

4 50 

7 50 H 

(0 

.8 50 - 

9 50 

11 )0 12 00 

12 50 


. IM 

16 

.161 

. 19 

I5\ 

161 

.17 - 

.20 

.52 

.54 

1.85 2 

.>5 

2.75 - 

X.OO 

.15 

, lti 

I6J- 

.18 

10 

111 

12 - 

.16 

041 

051 

.06 

.07 

4.00 4 

50 

4.50 - 

5.00 

".07 

m 

08‘ - 


.071 

(18 

081 

.094 

.0 

201 

21 

211 

l‘» - 

20 

21 - 

.22 

28 - 

.X5 

.40 - 

50 

2 (0 2 

55 

2 60 

2 65 

II 00 12 

00 



18 00 1 t 

0(1 

- 


21 00 -22.00 

22 '0 

21 00 

27 00 30 

00 

37 10 - 

42.00 

28 00 XO 

00 

(8 (Ml 

42 00 

(2 (Ml X'i 

on 

40 00 


1 45 1 

50 

1.55 

1 65 

.(lO - 

70 

.80 

.90 



4‘i - 

. ‘i2 



1 20 

1 40 



5 75 

6.25 



8» 

85* 



.88 

.90 

041 

04; 

(15 

.054 

O.J- 

0(1 

oiq 

07 

14'.- 

1 i 

K. 

. 17 

oq- . 

()'■ 

.04 - 

041 

(14 

1 4'. 

(14 - 

I5i 

oh;- 

(I'»l 

O'C. 

104 

(1 

J5 

(6 

. XH 

14 

■41 

141 

IS 

1 *1- 

1 q 

14 

144 

II 

11 

121 

13 


in 

II 

14 

1 4 ;. 

i;4 

05 

.051 



4 >0 

1.00 



4 no - 

4 20 

1 ( - 

1 q 

Kil 

IX'. 

14 

'(1 - 

16;- 

.174 

'»ii no '*1 

on 

inn.t n - 

105 on 

2t 

2. 

2 . - 

.27 

. 12 

121 

1 ( 

131 

041 

05 

051 

.06 



• 


.7(1 

htl 

85 

'.•'O 

i 50 1 

55 



III' 

III. 

061 

' nil ’ 

(0 (d (.‘ 

Cll 

M no 

(1 (Ml 

02 

02'. 

(M - 

0 x 4 

( ' 5 '. 

(! >. 

lid' 

(Ki; 



1 50 

1 70 



75 

. HO 



25 

30 



I 0. 

1 10 

OH 

09 

10 

II 

1 ( 

1 *■ 

14 - 

141 

1 lO 


1 25 

' O'i 

091 

10 

.101 



43 - 

.50 



( 90 

4 no 

.27 

2H 

29 

31 



65 

7(1 

071 - 

CH 

OKI 

09 



1 05 - 

i.io‘ 

IH 

181 

19 - 

■ ;?o 


4 25 

4.50 



( 25 

3 50 

I 


2X 

■ 74' 



4 30 - 

4 40 

_ 


15 

.25 

2 25 2 

50 

2 75 

3 00 



121 

16 

IX 

14 

144 

15 



90 

1 00 

' 12 ' 

12 ; 

n - 

.134 

_ 

1 50 - 


111 - 

12 

121 - 

.13 

X 00 3 

25 

- 


_ 


X 50 - 

3 60 



1 85 - 

1 90 



2 30 

2 35 



12 • 

.121 



.13 - 

.131 

■50 - 

55 

60 

.65 



.35 - 

.37 

.22 - . 

.'2; 

.21- 

.234 
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l*otasHiiiiii bitiii triiti- (rn-uiii cif tartni) 

l*fitHhhiiiiii broiiiiilc. Kr.'tiiiiliir. 

I'oliuiHiuiii (Mirhiiiiiitf, S r. 

Putiimiuiii rnulf ... . 

rdtilHHilllll f'lllnnitr. rryHiulll. 
l*ritiiHMiiitii liyflruxidf (caiiMtic potnsh) 
l*utfisit|uiri iofliilf . . 

I*otiiNHiiiiii lilt raff* ... .... 

I*< 1111118111111 . 

I'fitaHhiiJifi pniNHiMtf, ri'd . 

PtitiiKhiiiiii finiHHUitf*, VflUi^A . 

l*tita.sNiiiiii milphatf (pDWflrrtHj) 

Rfiflii-IU* saltH Hiiiliuiii piilHH. tartrnii*)... 

Sabiiiiiiiiiiiiiir tHff aiiiiiifiiiiniii I'hltiriflf). 

Sal Nfida (HIT Hiiiliiiiii rarlioiinl'*). 

Salt f-ako 

SilviT cvaniili' (tiomirial) 

Silvrr riitiiitr* (ririniiiial) 

.S(m|u iL8>i,1i(.'>it ... 

.Smlii ash, ilfiiHi* 

.SoiiiiiiM :u*i*(iLti' 

''fMliiiiii liirarlifiriiiti* . . 

.SrHliiiiii liirliKiinati* . . . . 

.Siifliiiiii liisiilphatf (nilIf fiiki*) . . 

.Sriiliniii lii.siil[ihiti' finwfirrctl. I' S 
Sdfliiiiii Imriitf (tiiiiax) 

Sofliiiiii railMiiiitlf imiI hh 
S ridiiiiii f hliiratf 
.SfNliiiiii fv-iiiidf, ^6-**8 piT cfiit 
Sfidiiiiii fliimidf 

Stirliiiiii hydinxiilf (i'liiislic Hcida) 

Kfifliiim hypiiHiilphitt! 

Siiiliiiiii iiiiil\ liihitf 
Siiiiiiiiii iiilratf' 

.Smliiiiii iiit.rit(‘ 

Sfiiliiiiri piTiixhl* , piiWfli rcd 
Sodiiirii phiiHplialf, dihaHir 
Sfidhiiii p'ltasaiiiiii tailiatf i 

Sfifliiiiri piiiKsiiitf, Vflldw _ 

Siifliiirii 'lilif'itf, Miilnl itiii f 40 ilf^ ) 

■Siidiiitii siliriitf, sidntinii (60 iIi'k ) 


Siroiitiiiin iiitratf, pnviilfiiNl. 
Sulphur fhloiidf rrd 
.Siil|»hiir, frill}f 


. 11) 


$0.47 

$0.48 - 

$0.49 

... lb. 


- 

45 - 

.50 


.50 

* .55 

.56 - 

.60 


.I3J 

. 14 

.Mi- 

.15 


.18 

- . 181 

19 - 

.20 


. I6.j 

16. 

. 17 - 

17 




3.20 - 

3.30 

. ib 

iV 

.16 

.16*- 

. 17 

...lb 

.60 

.63 

.65 - 

.70 


.73 

- .75 

.78 - 

HO 

■ .lb 

. 34 

.35 

.351- 

.36 

.toii$24n.00 

-255 00 




.Siilfihiir (Hiildiiiii‘il), Mfiiir 
Sulpliiir, mil (liiiiiiHliitif) 
Pin liifhlfiridf. 'lO prr cftil 
Tiiifixiilf 


Ziiif i-hlfiridf, Krari. 
Zinc fvaiiidi* . 

Ziiif iIiihI 
Ziiir fixidf, XX 
Zinr milpliiitf. 


/ ■ - . - 

. . . .ton 



52.00 - 

55 bo 



- 


1.25 -. 



. .ox 



.60 - 

.62 


.. moil) 

2 05 - 

2.10 

2.20 - 

2.40 


. 1(1(1 III 

2 50 - 

2 75 

3.00 - 

3.25 


If). 

08 - 

081 

081- 

.09 


.. ton 111 

2.90 - 

3 00 

3.25 - 

3.50 


.Ill 

,09 - 

09* 

.09’- 

.10 


.ton 

^ 00 - 

7.50 

8 00 - 

11.00 

' S f. 

.11). 

0(.*- 

.07 

071- 

.08 


. ... lb. 

.081- 

.08: 

.09 

09* 


... lUOIb 

1 85 - 

2.00 

2.15 

2.25 


.Ib 

.Ml- 

. 15 

.151 

. 161 

t. 

. . .. Ib. 

. 26 - 

.27 

.28 

.30 


. ib. 

.20 - 

204 

.21 - 

.22 

u) 

.100 Ib. 

4 no - 

4.10 

4 30 - 

4 '■'0 


. ... lb. 



.04 

.041 


Ib 

2.50 


3.25 - 



iOUlb 

3 00 


3 25 - 



. Ib. 

.071- 

OH 

.081- 

.08} 


lb 

. 35 - 

40 

.42 - 

.45 


Ib. 

.031- 

.04* 

.04*- 

.05 

•chflle Hidth) lb. 



.33 

. 35 


... lb 

. 19 - 

.20 

.201- 

.21 

eg ) 

.Ib. 

01*- 

OIJ 

.02 

.02* 

eg) . 

Ib. 

.024- 

03 

.031 

.04 

ibi-rV 

Mill) 100 lbs. 2 15- 

2.50 

2 60 

2 75 

^perreiit(ciinc| lb 

07 

.07! 

.071- 

.08 


. Ib 

.04 

.04* 

041- 

.05 


... lb 

. 20 - 

.20* 

.21 - 

.22 


.. ..Ib 

.08 - 

09 

. 10 - 

.101 


. .. ton 

16.00 - 

20.00 

-. 


elS.. . 

. .. Ib. 

.09 


. 10 - 

■ 12 


... lonib. 

- 


3.70 - 

4.35 


..100 Ib 

- 


3.40 

3.90 


lb 

. 18 - 

.19 

- 



. . . 11). 



50 - 

' ‘isi 


. ..lb. 

. 16 - 

. 18 

.19 - 

.2(1 


Ib 

12 

13 

.134- 

. 14 


Ib 

45 

.49 

.50 - 

.60 


. . Ib 

. 12 

13 

.13- 

. 14 


. . ..lb 

. W) 

. 10*. 

11 - 

Ml 


..lb. 

.03* 

03} 

.04 - 

.06 


Coal-Tar Products 

XOTIO The riillfiainB piicfH arc for oriKinal paokaKca in largr (]uiiiilitiea: 

\lphu iiiiphihol, fruilf. 

Alpha iiii|)h(hid, rf|iii(‘d. . 


Aniliiir oil^lriiiiiN i‘xtni .. . 

liiiliiifMiiliH . 

Aiithnifriif, RO^,’ in dniniH (100 ll>).. 

HfiiRiildi'liydf (f r (*). . 

rifnxiilinf, li.'uif . 

Flftixidiiif .siilphiiti* . 

Ilf iixoif iifiil. U S I* . 

Ilfiiznatf of Roilii, I' S I*. . 

flfiicfiif. piirf, uiitfr'ahitf, in (liiiniH (100 fpil) 

Mfnefiif, KF,'., in driiniN (100 fcal) . 

|lfnK>l rliloridi*, 9S-07'';, ri'liiifd . 

IlfnE.vl fhloriilf, tci-h . 

Ilftn-niiplitliol bi'tiRoatf Inoiiiiiial't. . ... 

Ilftii-naphthiil, Hiildiiiifd (noiiiinnl). . .. . 

Ili'la-iiaplithol, tffh (iioiiiitiiih . 

Ilfta-niiphthyliiiiiiiif, Niililiiiicfl. 

('ri'Hiil, i'. S 1*, in ilniiiiH (100 111) . 

(Irtlio-frfHol. in driiiiiN (100 Ih) . . 

(’rr-eylif iii’ifl, 97-99*/;, Hlinw folor, in driirna, . . . 

f''rfRvlir arid, 95-97^, dark, in diiiiiifi. 

('rcHvlif nrid, 50**®, (irnt fiiinlit^', diuiiiH. 


Ilii'lhvlaiiiline 
l>iiiif( hylaiiiline 
DiiiitrobfiiEfni' 


ninitmiuipht half lie , 


Ibnitmtolufiii* . .. 

Pip oil, 2V", tar ariile, car lota, in driiiiiH. 

niphfiivlaiiiinr (nominal). 

H-ai'iil (iiondnal) . . . 

^ff ta-|>lif‘ti\ li'nfiliatiiine. . 

MonochliirlN'iiBi Ilf. 

Monofthylaiiilinr. 

Naphtliiilfiii* fi iieliril, in liblh. (250 1b >... . 


Para-nit rotoUiene. 

l*ara-phfnylfriedianiine. 

Piira-toluifline. 

Phthalic litiliydride. 

Phenol. IT. S. P., driiina (di-nt ), (240 lb.). 

Pyridine. 

ItfNorfinol. lerhnieal. 

IlfHorrinol, iiiire... 

Salifvlic afitl. trrh , in bbls (110 lb ). 

Sulicylie acid, U. S. P. 

.Salol. 

Solvent naphtha, water-uhite, in driinis, 100 kuI.. 

Solvent naphtha, rriide, heavy, in dniniB, 100 gal. 

Siilnhanilie acid, crude. 

Toliditie. 

Toluidiiie, mixed.• . 

Toluene, in tank eara. 

Toluene, in dnimi. 

Xylidinee, dninie, 100 gal. 

Xylene, pure, in lirutna . 

Xylene, pure, in tank earn. 

Xyl. ‘lie, eoniinereini, in ilriiinn, 100 gal. 

Xylene, ootnmerrial, in tank nura . 

Waxes 

Prieea bailed on originalpuekugeH it 

MeeawHX, retiiiod, dark . 

Meeawax, retined, light. 

Heeawax, white pure. 

Carniiubii, No. I. (iiominal). 

('iirriauba. No. 2, legiiliir (nniniiuil). 

('iiriiiiiilm. No. .1, North C'oiiiitry . 

Japan. 

Molilan, rniile .... 

Paralfiiiv waxea, crude mateli wax (white) 105-110 

m.p. 

Parafliiie waxea, crude, scale I24-I26iii.p. 

I*ara(Tini! wuxch, refilled, I 18*120 rnp. 

I'ninlliiio waxen, refincil, 125 in p 

I'liralliiie mhxch, refined, I 28-HO nip. 

f’ariitfine unxen, refined, nVf)5iiip. 

I'araflme uaxea, refined, I )5-l 17 in p. 

Stearic acid, .lingli* prenHcd. 

Stearic acid, double preseed. 

Stearic iicut, triple lueHeed . 

Flotation Oils 

.*MI ririees are fob New York, iinlesn olherwine stated, and are baaed on 
earload lulb 'I'lie oilH in 50-g:il. bbiH., gross weight, 500 If). 

fine oif.steiini Wist ,Hp gi ,0.930-0.940.gat. $f.9l) 

fine oil, pure, dest. ilist.gal. 1.5U 

f jm* tar oil, ref, sp gi 1 025-1 035. gal .48 

I'inetamil.ciiicle.sp gi.l 025-l.035tankcarsf o b Jarksonville,Fla gal. . 3S 

Pine tar oil,d(»uI)ie I ef ,sp gr. 0.965-0.990.‘..gal .75 

I'ine till. lef, Ihtii, sp gi . I OHibl.960.gal. .36 

Turpentine, crii»fe, sp gr , tl.900-0.970 .gal 1.25 

Ifardwoofl oil, f o b. Mich , sp gr., 0.960-0.99(1. gal .35 

Piiiewood creosote, ref.gal. .52 


Nifri>lH>nfeiie . 
Nitro-naphthiilc 
Nitro-tiihieiii* . 


Ortho-dii-hhir-bfiiaeiie 


(3rtho-nitro-ti>Iiienr 

Ortlnetoluiiline 


Para-aiiiuii»pin*ii(»l, IICl.. 

Para-fHchlorbeiixeiie. 

Partinitroaniline. 


Ib. 

$1.10 

— 

$1.15 

lb 

I 45 

— 

1.50 

Ib 

.44 

— 

.46 

Ib. 

.2(1 

— 

.27 

Ib. 

. 32 

— 

.3.3 

Ib. 

.90 

— 

1 . no 

Ib. 

2.00 

— 

2.10 

Ib 

1.15 


1.20 

Ib. 

1. 10 


1.15 

Ib. 

.80 

- 

.85 

Ib 

80 

— 

.9(1 

gnl 

. 35 

— 

.404 

gill 

.33 

— 

.38* 

Ib. 

.35 

— 

.40 

Ib 

.25 

_ 

.35 

11. 

3.50 

- 

4.00 

Ib. 

.75 

— 

.80 

Ib. 

.40 

— 

.45 

lb. 

2.25 

— 

2.40 

Ib. 

.18 

— 

.19 

Ib 

.23 

— 

.25 

gitl 

1 in 

-- 

1.15 

gal 

1.05 


1.10 

gal 

.65 

- 

.75 

Ib. 

.07 

— 

. 10 

Ib. 

1 45 

— 

1.50 

Ib. 

.75 

— 

.80 

. lb. 

. 30 

— 

.37 

. Ib 

.27 

— 

. 32 

. Ib. 

.42 

— 

.45 

. Ib. 

.40 


.4C 

. Ih. 

38 


.40 

. gnl 

.38 

— 

.40 

. lb. 

.80 

— 

.85 

. Ib. 

1.65 

— 

1.70 

. Ib. 

1.25 

- 

1.30 

. Ih 

.18 


.20 

. lb. 

1.75 


2.25 

. lb. 

.09 

.— 

.09* 

. Ih. 

.09 

— 

.09* 

. 11). 

.094 

— 

.10 

. Ib. 

.70 

f—. 

.75 

. Ih 

.12 

— 

.15 

. lb. 

.40 


.50 

. Ih. 

.18 

— 

.25 

. Ih. 

3.20 

— 

3.75 

. Ih. 

.15 

— 

.20 

. Ih. 

.75 

— 

.80 

. Ih. 

.25 

— 

.40 

. Ih. 

.32 

— 

.35 

. Ib. 

2.35 

_. 

2.40 

. Ib. 

2.25 

— 

2.30 

. Ih. 

. 10 

— 

.15 

. Ih. 

I.IO 

— 

1.15 


.. Ib. 

1.25 -* 

I.4U 

.. Ib. 

2.50 — 

2.65 

.. Ib. 

1.85 — 

2.00 

.. lb. 

.60 — 

.70 

Ib. 

.10 - 

. 12 

.. pi 

2.00 — 

3.50 

.. Ib. 

2.90 — 

3.00 

. lb 

3 75 — 

4.15 

.. lb 

.35 - 

. 38 

.. 11) 

.40 — 

.45 

.. Ib. 

.85 — 

.95 

(Al 

30 — 

35 

fb" 

. 19 — 

.22 

.32 — 

.35 

lb. 

1.75 — 

1.80 

lb. 

45 — 

.55 

gul 

fb“ 

.35 — 
41 — 

'.‘42 

.50 — 

.65 

gal 

.45 — 

.47 

gal 

45 — 


gal. 

.37 — 

’.'38 

gal 

30 — 


1 largei 

riiuintities. 


lb. 

$0.31 — 

$0. 33 

Ib. 

34 — 

.37 

Ib. 

. 55 — 

60 

11). 

.80 — 

.90 

Ib. 

70 — 

.80 

Ib 

25 -- 

.26 

Ib 

.19 — 

.20 

fb. 

12 — 

. 14 

Ib. 

.08 — 

.OKI 

Ih 

08 — 

081 

lb 

.09 — 

.09] 

lb. 

091 — 

.09; 

Ib 

.lOj - 

.11 

Ib 

.131 - 

. 14'. 

. 14 

Ib. 

15 

Ill 

.171 

. 17 

Ib 

18* - 

. I9 

11) 

221 

.23 


Naval Stores 


Thu fullnwiiig prices are f.o.b., 
Kosin 13 I), bbl. 

New York, for i 

iTurluittl lots. 
280 Ib. 

280 lb 

$11.73 

1175 

Rosin K-N. 



280 III 

IL75 - ; 

Rosin \V. (;.-\V. W. 



280 lb. 

12.00 — 12.25 

Wood rosin, bbl. 



280 lb. 

11.00 — 

Siiirile of turpentine. 



gal. 

I.IO ^ . . 

WoimI turpentine, steam dist.... 



gnl. 

1.08 — 

WoinI tiirperitirie, dest. dint. 



gal. 

l. 02 — 

Pine tar piteli, bbl. 



200 lb. 

.... — 8 50 

Tar, kiln burned, bbl. (500 Ib). 



bbl. 

— 15.00 

Hetojt tar. bbl. 



500 lb. 

13.00 - 15 50 

Rosin oil, first run. 



gal. 

.70 - 

Rosiii oil, second run . 



gal. 

.73 — 

RoMiii oil. third run. 



gal. 

.90 — . 


Solvents 


68-70 deg., steei bliis. (85 lb). 

V. M anil P luiphthii, steel bbls. (85 Ih.). 


gal. 

$0.41 

gul. 

.39 

gal 

.38 

gal 

. 30 


Crude Rubber 


Para- 


Tpriver eaucho ball (nominal).... 

Plantation—First latex crepe. 

Kibbl'd smoked sheet a. 

Krowii erepe, thin, eleaii. 

AiiibiT erepi! No I. 


lb 

$0.22 —{ 

lb. 

15 — 

Ib. 

.16* — 

Ib 

. 19 — 

Ib. 

. 18 — 

Ib. 

. 16 — 

Ih. 

. 17 - 


. 16 
.171 


Oils 

VIXSKTABI.E 

Tlic following prices are f.o.b.. New York for carload lots. 


Cocoanut oil, C'oehin grade, in bbls (nominal).. 


Cottonseed oil, erude (f.o.b. mill). 


Linseed oil. raw, car lots tdomntie). 

I^inseod oil, raw, tank cars (dommtic)... 
Linseed oil, boiled, ear lots (domnstio)... 


lb. 

>0.14* 

— 

$0.15 

Ib. 

* I5i 

— 

.I6> 

Ib. 

.13* 

— 

. M 

lb. 

.14 

- - 

-M* 

lb. 

.151 

-. 

. I6i 

Ib. 

.11 

— 

.11* 

.081 

lb. 

.08 

_ 

Ih. 

.10’ 

— 

.11 

lb. 

.13* 

— 

.14 

gal 

.85 



gal. 

.80 

— 


gal. 

.87 

— 
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I ilive oili commercial. 

Palm, Tiagoa. 

Palm, Niger... 

Peanut oil, crufie, tank rare (f.o.b. mill). 

I*eaniit oil, refined, in bbls. 

napeBei*<l oil, refined in bbls. 

RapeHeed oil, blown, in bbls. 

Soya bean oil (Manchyrian). in bbla. N. Y. 

'^iiya licaii oil.tank care, f.o.b., Pacific coast_ 


FISH 


l.ieht 

Vidio 


RT.'- 

2.73 

_ 

3 00 

031 

— 

09* 

.09i 

Ib. 

.09 


Ib. 

08; 


.09 

Ib 

IS 


.151 

gal 

1.13 

- 

1 20 

gal 

1 23 


1.35 

lb. 

II 


Ml 

Ih 

081 

—■ 

.081 

gal. 

$0.63 


$0.70 

gal. 

.67 

—> 

.70 

gal. 

.72 

— 

75 

gal. 

1.03 

— 

I.IO 


Miscellaneous Materials 

All f. o. h. New York I'nleas Othorwise Stated 

P>urytes, ground, white, f.o b. Kiii|^ Creek, S. C. 

Rary'tes, grouml, off color, f o.b. Kings Creek 
Parytes, crude, 88%(fi*94''J ba.. Kings Creek ... 

ParytCR, fltiatwl. f b St. . 

Harytes, crude, fiist graile, Mis>4oiiri.. 

Hlanc fixe, flry. 

itiiiiir fixe, pulp. 

< ’n.‘»cino ... .... 

(Miftlk, doiiicHtic, exl ra light . 

Chalk, doinestje, light.., .... 

Chalk, dcMiu'Ktie, heavy. 

Chalk, I'higliah, extra light . . . 

Chalk, KtigliHl^liglit. 

('hulk, I'iiigliitli, flense. . 

( iiiiia clay, (Kaolin) crude, f n l> mines, (Jeorgia 
CliioH flay fKaoIui) washeil, f n li. (irfirgiii. 
cliiiiii elay (Kaolin) |>••\vlle^ed. f o li. (leurgiu .. 
t'hina ehty (Kaolin) crude f o b Viiginin points 
('liinaelny (Kaolin) ground,! o b. Virginia points. 

t'hina (‘lay (Ivauliii), iiti|iiiitf d, lump. 

t'hina clay (linolin), ifnpoited. pondered. 

Feldspar, mule, f.ob. Maryland and North 

('findina pointa. 

Feldspar, ermle, f.o.b. Maine . 

Felilspur, ground, f.o.b Maine . . 

Feldspar, gnnind,f o ». North(^aroliiia. 

Fehlspai, ground, f o.b. N State. 

Fehlspnr, ground fob Haltimore. 

Fuller’s Kurth, f.o.b.lNcw York .. 

Fuller's earth, grnniiTnr, f.o.b. Fla.,. 

Fuller’s earth, powdered, f.o I). Fla. 

Fuller's e.arth, imiiorted. pnwdereil 
tiraphite, orueible, 90"; carbon, Ashland, .Ala . 

(jlraphite, eriieible. rarboii, Ashland, Ala .. 

Craphite higher lubrirntiiig grades . . 

I'uinire stone, imporled, lump. 

Piiitiiee stone, dfiiiiestif!, lump. 

Ihiiiiiec stone, giounil. 

Qiinrtn (acitl tower) fist to lienrl, f.o.b. Pnltiinore 
(piartx (aeul tower) IfOrZ in., f.o.b. Raltiniore .. 

Qiiarta (arid tower) rire, fob Haltimon*. 

Quarts, lump, f.o.b. North Carolina. 

.'‘fiiellae, orange fine. 

Shellac, orange super fine. . 

.shellac, A. C. garnet. 

Shellac, T. N. 

Soapstone . 

Sodium Chloride ... .... 

I'lilc, paper making grades, f.o li. Veriiioiit. 

Talc, roofing grnfles, f.o.b. Vermont. 

Tale, rubber grades, fob. V« mont. 

Tale, fKiwdered, Smithern, f.o.b. ears. 

Tale, imported. . 

Tal *, California Taleiiin Powder grade. 


Refractories 

Haiixite briek, S6";, .\1, fob Pitt^fbiirgh 
ChroniR briek, f oh. Kii.stern .Mhipi>iiig points 
Chrome ceinenl, 40-43' ;, Crjt’x . 

Chrome reinciil, 40-43'f Tx' lx. Hiieks, in our lots, f o b 
Kastern shipping points 

Fire eluy lirielc, 1st (|iiiility, ‘>-iii ‘shapes, f o b IViiii- 
sylviiiiiu, t >hiii and Keiitiirk.v works 
Fire ela.v briek, 2ii<l (luality, ^iii shapes, fob reiiii- 
sylvania, (thio and Kent m-ky works . . 

MagiieHite brick, 9-in straight. 

Magnesite briek, 9 in. nri'Iiea. weijgi's and keys 

.Magnesite briek, soaps and .splits . 

Silica briek, 9-in. sixes, f o'' Chiciigo distriet 
Silica brick, 9-in. sixes, f ob Mirniitighain district 
Sil-na brick, 9-in sixes, f oh Mt I'nioii, Pa . 


Ferro-Alloys 

All f.o.b. Works 

Ferro-earbun-litaiiium, 13-18%, f.o.b. Niagara 

Falla, N.Y.net ton $200 00 

Ferro-chrome, per lb. of Cr. contained, 6-8% 

carbon, earlots. lb. .18 

Ferro-chrome, per lb. of Cr. eontairicd, 4-6% 

curbori, earlots. lb. ,17 

Ferro-maiiganeac*, 76-80% Mn. flninestic.gross ton 170.00 

Fcrro-manguni'se, 76-BOfo Mii, Knglish.gnmston 163.00 

•Spicgeleiaen, 18-22% Mn.groan ton 73.80 

Ferro-molybdonuin, 50-60% Mo, per lb. of kfo.. lb. 2 00 

Ferro*ailioon. 10-15%. gross ton 60.00 

Ferro-eilieon, 50%.groxatoii 80.00 

Ferro-eilicon. 73%.gross ton .... 

Ferro-tungaten, 70 -80%, per lb. of contained W... lb. .73 

Ferro-uraniiim, 35-50% of F. per lb. of V content lb. 7.00 

Ferro-vanadiura, 30-4(1% per lb ofnontained V.... lb. 6.50 


net ton 

$24.00 

—$30 00 

net ton 

22.00 

— 26.00 

net ton 

10.00 

— 12.00 

net ton 

26 30 

— 28.00 

net ton 

10.00 

~ - 

lb. 

.05 

.031 

net ton 

60 00 

-- 65.00 

Ib 

. 14 

.18 

Ib. 

.03 

- .06 

Ib. 

041 

.031 

Ib. 

.04 

.05 

Ib. 

05 

-- .07 

Ib. 

.03 

.06 

1)1 

041 

.03 

ni't ton 

9 OJ 

12 00 

net ton 

12 00 

13 (10 

net ton 

18 00 

22 on 

net ton 

8 on 

12.00 

net ton 

13.00 

— 40 00 

net Ion 

23 00 

-- 35 00 

net Lon 

30.00 

33.00 

gross ton 

8.00 

— 14.00 

net tun 

7 30 

— 10 00 

net tori 

21.00 

-- 23 00 

net ton 

17.00 

— 21.00 

net ion 

17 00 

— 21.00 

net ton 

27.00 

- - 10.00 

net ton 


- 18.00 

net ton 

25’ 00 

— . . . 

iif‘t (on 

18.00 

— , . 

net ton 

33.00 

-- 40 01 ; 

Ih. 


— .09 

lb. 

■■’.07 

.09 

lb. 

.11 

— .40 

Ib. 

.04 

- - . 50 

Ib. 

.06 

. - 

Ib. 

.04 

- ■ ■ (17 

net ton 


- 10 00 

net ton 


— 14 00 

net ton 


— 17 00 

net ton 

■ 5 . 06 ' 

— 7 50 

lb. 

1 . 1:0 

- 1.03 

Ib. 

1.03 

1.10 

Ib. 

90 

95 

Ib. 

83 

95 

ton 

13 00 

— 23 no 

long ton 


- 17.'0 

ton 

12.(10 

- - 22.00 

ton 

9.30 

— 13.00 

(on 

12.00 

--- IH 00 

ton 

12.00 

— 15.00 

ton 

60 00 

— 70 00 

tun 

20 00 

— 43 00 


1,000 

ItiO 

net ton 

100 no 

net liiii 

55-(*0 

net toll 

60-65 

1.000 

55 60 

1,000 

45-50 

net tun 

no 

net ton 

121 

net trill 

134 

1,000 

65- 70 

i.noo 

56 61 

1,000 

55 60 


—$225.00 

— . 19 

— 18 

— 175.00 

- - 170 00 
-- 80.00 

- 2.50 
65.00 

-- 83.00 

— 160 00 

— .90 

— ■ 7. 50 


Ores and ^iRnti-iifiished Products 

All f.o.b. New Ydik, ridcss Otherwise Slaletl 

Aaiixite. 5^0 .M eiintent, Iosh than 2**;, Feyt^i, up 
tfi 20*';. stlioa, not inuie than i14'';i iiuiistun’. 

Clirume ore, Calif, eoiicciitriiti^s. 30*, min. 

CrjOi. .... 

Chrome ore, 30'';., Cr,Oa f.o.b. Xtluntic Sea 

board. 

Coke, foiimiry, f.o b nvcns. 

t-'oke, fiinmee, fob mens. .. . 

Coke, pclroleviin, refim-rv, .AtlanticSeaboard. . . 

Fluor sp.ir, luin|i, f o b.Tnnueo, New Mexico . . 

Fluor spar, ‘ttandard, ilomestie washed gravel 

Kentitekv and Illinois mines. 

Ibiiuiiite, 32 o per fit. ore . 

-Mangamoso t»re, 30*';, Mn, e i f. Atlur.tie .siiiport 

M-innaiiche ore, chcinieal (MiiO*). 

.MoIyU Iciiiic, 8‘»*'J MoS,, pi-r lb. (*f MitS,, N. S’, 

M inaxiTi', pel unit of Th(.),.o i f , AtlantieHenpoit 
Pyrites, ''Hpinisli, Iiiic.s ,e i I , .■Mliirific sonporl . . 

Pyiites, Spaiii.sh, fiiriiace si/e, e i f , \t1aiitie 

seaport .•. 

P.vrites, dom<‘'itir. fines, f o b miiiea. (In. 

Riirile, 93‘';, Ti()pH‘r lb ore. 

Tungsten, Sebcebte, 60*',', 33 0, and over, per unit 

of3Vt), (iinmiii:d). 

ruiigsteii, 3ViiIfriiinitc, 6I)% WO, and over, pci 

uiiitof 3V(\, N. Y.C . 

('raniiim (in* (Cnmotitc) per !!». ef 1'a Oh 
rraiiiiim oxide, 96*', per lb. eolilHitied I'a < *H 
3'nnadiiim |teiitovide, 99*"; . . 

yanadiiim Ore, per 1b. of ViO.n eontiiiiied 
JSireoii, wnslif-d, non fn-e. 


Non-Ferrous Metals 


gloss loll 

$10 00 

$11 Ml) 

lllllt 

?0 

7* 

lllllt 

65 - 

.7» 

lii-t Ion 

10 00 

12 (!(> 

net toll 

8.01) - 

10 on 

net ton 

24 ('0 

2(1 00 

net ton 

17.50 — 


net loll 

25.00 

27 50 

Ib. 

.011 

Oil 

unit 


SO 

gross tub 

60.00 

70 00 

lb. 

63 - 

70 

null 

35 on 


unit 

12 


unit 

.17 - 


unit 

. 12 

14 

Ib 

.15 -- 


unit 

6.00 


unit 

4.30 - 

5 00 

Ib 

2 73 - 

3 00 

Ib 

2.73 - 

3 on 

Ib 

12.00 — 

14 on 

Ib. 

2.0(1 — 


Ib 

03 



New York .Markets 


f’opP*’r. elect roly tie . 

.Aliimiiiiiiii, 98 to 99 per cent. 

Antimony, wholesale lots, Cliiiiesi! and Japanese 

Nieke!, ordinary iitigot). 

Nickel, eleetrolylie .... 

Tin, 3-ton lots . . 

bead, New S'ork^ h|ioi . 
bea(|, K St. I.niiis, spot 
Xiiie, Hpot, .New 3 ork . 

/me, sprit, IC bwns . . 


( 'eiits tier I b 
13 73 
JH 75 

6.I2((»'6 2'* 
43 00 
45.00 
19.00 
7 23 
7 O'. 

7 0(1 
6 60 


OTIIKU Mi:rAF.S 


Silver (eoiiinieiciiih 
Cadiniiiin 

Hianiiith f 300 lb. lots) 

Cobalt 

MagneHiiim tf o b. Niagara Falls) . 
Platinum ... 

Iridium. 

Palladium . 

Mercury 


lb 

lb 

Ib 

Ib 

ox. 


I 


$0 'JIJ 
40(<nl 30 
2 33 
6 00 
1.73 
85 00(.e 90 00 


. ox 350 OOOi 400 00 
ox. 83 00 

73 Ib. 58 (lUfiit 6(1 50 


FINISIlKl) MKTAI. PKODI f’TS 


('oppi'r sheets, hut rolleil 
Copper lioltniiis 
('opper rcsls 

High hro.'w win* and slietta 
High hrasH nsls 
bow bra.sH win* and sheets 
bow bra.sH rorls 
Hraxed brass tubing 
Rraxed brunxe tubing 
Seamless copiier tubing 
Keaitdeas high brass (ubing 


tVarebouse Pnes 
('enta per bb 
2i 50 
14 00 
29.00 

27 30 
19 00 
30.50 
24.00 
16 23 

! 41.30 

28 1)0 
27 00 


fibll MKTAbS 

pDllllil 


The ttillfiwiiig .ire I he deiih r*’’ piirehlising prii i- III (dll'- fur 


New 3 nrk 

()iie 


('iifipi-r. hf‘:i\,\ iiiifl I rneible 

Clipper, heuxy :in«l win- 

('<i|i|ier, light mill lintliiiiis 

beail, hi'iivv 

belli], ten 

l1iii.<4S. heH\ V 

Hiiis-, light 

No 1 >ellriw br:l-^ liirning*' 
Zimi 


Structural Material 

'I'he followiiig hu-e |)riei»i per 100 III. are for strnrtiirnl shapes 3 m b\ f m and 
larger, iiml plates J m and heavier, from jobbers' wrirchiiijse.s in the • ities niiiiie<l 


t 'iirrciii 

3 car .Ago 

Cicl 

• lai.ii 

( liii 

.ig'* 

12 

50 

17 

00 

12 

00 

13 

51) 

12 

00 

16 

00 

M 

75 

12 

50 

It) 

(H) 

14 

00 

It) 

00 

11 

00 

5 

50 

4 

75 

5 

50 

(1 

()('• 

4 

50 

1 

75 

1 

75 

5 

00 

7 

00 

10 

50 

8 

00 

12 

50 

5 

50 

7 

50 

5 

00 

6 

50 

7 

00 

in 

no 

6 

00 

»i 

7. 

4 

5(1 

5 

00 

1 

7i 

"1 

00 



N 

ew )'ork 


— ( *lcM 

•liiiid 

- Chiciigo— 



One 

One 


t )|IC 

( trie 


('urreiit 

Month 

3 ea p 

('iirrmit 

3eiir 

Ciirrenf 3 «‘!ir 



\go 

Ago 


Vgu 

\g*. 

.^tnieturiil shapes 

$4 15 

$4 47 

$1 47 

$3 44 

$3 37 

$4 08 $1 47 

Soft steel hiirs 

4 15 

4 62 

1 *7 

1 84 

1 27 

1.98 1 17 

Soft steel har shniics 

4 13 

4.62 

3 17 

1 84 

3 27 

3 98 3 17 

.Soft sl«*el l^iiialH 

5 50 

6 32 

4 07 

6 25 



Plat H, 1 trj 1 in thick 

4 15 

4 67 

3 67 

1 64 

3 57 

4 28 3 67 
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Industrial 


Financial, Constmction and Manulhcturers’ News 

-- =SSSHg= - - 


Construction and 
Operation 

California 

l'ASAI»i:XA - Thioop rolh k'f of TimIi- 
I'Mlifiirnin St., has nwardiMl 
llw i-uiitiMit fur tin* construction njf a 
I'Story liiboratoi y to \V. th'owcll, <*h;irii- 
hi*r <if'«*f»iniin*rci-. Rstiiniitod co.st. $ir»li.il00. 

W.AT'rs -’I’ho I'ity plans to construct a 
>.c\\.*ipo ili.spos.il plant. Kocbltr ik IvocbiK. 
.'•41 Flic Insiiranco iSliU:., Lo.s Aiik*'!*'.'^. 

• oiisiili < rinr.^. 

Colorado 

IiKNVKK Till- Stati* FM. iif iPmiits 
plans to liiiilii :i hospital and laboratoi 
fill till- I iirabli- insatio. Kotids wim'i* aiithiii'- 
iKi-il la.'^t ili-ction Nov. 1! for the constriK'- 
lion. 

\VI:MJN«:T<)N The Du I’ont SuiC«r Do.. 
•il’7 littli St . Dotivi-i". will soon .-iwanl th** 
lonti-o t for the constriH-t’oii of a suK^ir fai*- 
l«>r.v K.>s| im.'itcil rost. $ 1.11(10.000. .Schwartx 
iV,. :ilo \Iai k IiIiIk., I)i n\i-r, i-njir. 

Illinois 

'riic I niori Stock Yaul.s (*;i.Kt- 
iiiK Do, s:: I W'l .vt t!ilh 1*1., Is h:(\hi^ plans 
pi'iiiaIi‘i| for tlic coii.^lMiclion of :i 1- and 
2-.-.toi>. (111x1 j.'i-fi foiindr> at -ISIS South 
Morc.;iii St. Kdliii.-ilcd co-^t, $2S,(Hi(» (). 

ICittci, till South Dc.irhoiri St, ar«lit. 

\V \ I ■ K \ --'riic city idan.s to con-, 

.'^tiiii t I lllti itioii p1;int, piinipiim .station 
.■uni lilt ik>- llstini.iti d lost, Si;iiu,iiiHi. ||«.oi| 

,V I »I'I ki l , cli;-1 “ 

Iowa 

\ \1 F.S 'rill I it\ will i-iMc^vc hiiD in 

l■‘•lllllal.\ fill the constiuition of :i sewaRc 

• 1ispijs.ll pi.lilt, ( tc K^liinatcd inst, .fl'J.'i. 
oiM). I * I ’ I hiphi IIS, i-riur. 

Kansas 

'D »l'l'’.l\ .\ 'rill- cil> is liaxioR pl'itis pi c 

pin-i| fill (111 const I iict ion of a f1Itr:ition 
•md ‘ iiftcnim: pl.int iism^ (hi Kaic-a'i Kixer 
watci K-tiMialcil lost, .'!;’i:5.'i,nmi i:|:ick Ai 
\'i ;itili. Miitinl IMiIr., Kaiis.-is i*il\. Mo, 
cni:i V .Noted Oi t li 

Maryland 

r. M/ri.Moin-: 'riH- i:-iitiinori mi^ 

Mi.-inuf'icturci- Ilf chi-niic;i 1.^, viiicR-ir. xcasi. 

• tc , coiitiollid hv (he ^'ll>i•4cllnl■lnn ('o. 
I’iir\ •iiid riiim St-.. i*incinn;i 1 1 , (».. pl.-iii.'^ 

to iiiii.stiint addition.-, to its j pl-mt^ on 
l'•urcn .iiiil .MoiiTiniciit St.*^:. and ('cnti.il \\c 
md I'.aiik SI Fstiinatcd cost. S1 .iK'li.lHni 

Minnesota 

."'I* I'M'I. 'I'hc city voted $:t. 11 ( 1 ( 1 .min 
lioiid.' to crdaiRc w.-itcr pl:int, incliidiriR 
tillci plant, etc. (».m-ar ('lausscn. Dity ll;ill. 

■ MCI 

Missouri 

s'r l.dDI.s The Di-I fci thin *Mfi;. (*o . 
MoiitKoinc|-> :iiid 1 jcflliiKWcll St.s., will build 
(•• 1-still .\. (inx6ii-f( cn:i iiicI'iik: pl.ant :it 
J701 I.cIliiiRWcll i^t. lOstiiiiatcd co.st, !F7.(hl(l 
Work will he done h.\ d.iy l;ihor. 

New York 

MXDDIOV 'rill- No Kra T*api‘r Do. h.i.s 
.'(Warded the eon(|;iet for the eon.struction 
of .III ■iddition anil alterations to tin* ina- 
chine shop to the 11. I*. ('uinininRs (%>n.str. 
Do., II I'i'ospeft St., Wai-e, Mass. Ksthnatr'il 

• o.st. $1(1(1,(Mitt 

liO.StJ ISDAND DITV—Jamc.s II. Uhoilc.s 
A- (*o.. 11.a Fulton St,, Ni*w York Dlty, has 
awarded tin* c(.tnti'aet for tlio constnielion 
of a f.ietory f<»r the inaniifaetiirc of abra- 
.slve.s arul polishhiR inaterhilM to the (liiai- 
anloc Doii.str. Do.. 1 l« Deilar St , Ni*w’ York 
<*ity. Rstiinated cost. $L'()().00n. 

IIODIIFSTMH 'Phe Hai'tholinay ItrewInR 
4*0 . ri.-iri St. I’aIII St., Is In tin* I'narket for 
$1011.tUUi Worth of inaeldnerv for crude oil 
i ennini; 


Ohio 

FDVItlA—Tire Dake.shoro Rubber Do., 731 
Natl. (Mly lildR., Dlcvoland, has awarded 
the c<»nlraet for the construction of a 2- 
stoiy factory, to the Donnelly Coristr. 

I •ora in, RsUrnated cost. $1&0,000. 

WAKHFN Drier Hill .Steel (V. Youngs¬ 
town. ha.s taki-n an option on a 4K0-acre 
.site for tin- piirpo.se of con.structinR a ste<*l 
nidi K'^tiinated co.sl. $1,500,000. R L. 
Foi-il, chii. of the Advi.^sory Draii. 

Oklahoma 

VI.NJ'I'A- The city v'oted $160,000 boinls 
to con.stnict 2 darns, purlhc'ntion plant, cti-. 
II. C. ()liiis((>d, 417 Oil Kxch., Oklahoma 
(*il.\, eriRr. 

Pennsylvania 

nilDADFIJMlIA—Tin* D. Marlin Do.. 
.Milinir .st. .vouth of ItlelRh St., will build :i 
1-.slorv. ‘J7x I7xrir>-fl. aildition to its lamp- 
hlar k faetoi-y. Rstiniated co.st, $2ri,000. 
Work will br* (lone by <lay labor. 

nilLADIOM'lIlA The \Vc.Mtmorel:iiid 
Doliir Ac ('In'inieal Do., 22d .and AllcRlieiiy 
Sl.s., li;i.s .-twai'iled tin- contract for the 
altering its pre.scnl facloi-y, to ^IcNcil Val¬ 
entine. Sll North Itroad St. Rstimated cost, 

$1 II.(Hill. 

Texas 

DORITS t'HKIsri- W. A. f'hainber.s 
will hiilld an oil refinery to have :i daily 
cap.'ll ity of I.TiOO libl, of i-ellned ciil and 
^.i.sirliin*. Fstimateil co.st, $1 no,lino. Work 
will Im’ done hy d;iy labor’. 

Wisconsin 

win MUST Th«- l:d. Kdin-. is Iravirm 
pi eliminai .V plan.M pi’eji;ired for tin* < ori- 
.striiition Ilf a :{- or l-stor.v. fiOx 1 .’■lO-f!. liiyli 
.s< linol nti Ni>rth Main SI. .\ elicnde.-il and 
jili.x .Sll :il I;i horatoi-y will he installed in 
.saiiu, Kstimateil co.st, .$‘_'n0,il(in. W. (\ 
\lb;in. Fiidieolt DhlR., St. Faiil. .Minn., 
.irclit. 

M’I’I.FTON Tie* l«'o\ Rivt'r I’apr-r (*o. 
Iia- ;iw:iidi'd the eoiitl'ru t for- the eon.slnu’* 
t loll of ;i L'-.stol'.V, L’6x I tl.’i-ft. p.’iper mill to 
till- \pp1eton Donsir (*o. 

F<».\D DF LA«* 'Pile l*'oiid dii I..*ie I’aiier 
Dll, I’Jis iMii’est Ave , is li.ivliiR plans pre- 
liai-i-d fur Die con.struetinii of a 1- :iiul 2- 
*,tiii-\. 1 onv.'inn-ft. paper boai’d f.'ictory. F. 
Stepnoski, 111 .Mui'(|U<*tte St., areht. Nolerl 
Nii\ 

l’'KFDI'an(’K - — The IIil. Rliie., L.viin 
DhlR., i.s h:i\iiiK plans pi-epareil for the 

1 onstiau Don of ;i L'-.stury, innxl7ri-fl. lilRh 
school. A ehi-niieal tahoraloi’v will be hi- 
.--t:ilh'd ill same Ksthn.'ited co.st, $140,000. 
F. .1 ll.iiieoek, Kail f*laii*e, .•ii’clil, and ongr. 

D, It \ .\ \' 11 d • K The T. J. Moss Th* Co.. 
Sceiiiil.v I’.IiIr., si. IjoiiIs, Mo., nlan.s to 
loii.stinet :i lie treatiiiR plant, Inihiditu; 3 
steel hiiildiriKS. Rstimat(*d cost. $100,000. 
.1. S. Penney, 

.IFI-’l*'FltS()N The .Teffeison Rubber Do. 
IS iMiildiDR a l-stoiy, 80 x 320 -ft. tin* factory 
on Main St. Rstimated ro.st, $ 100 , 000 . 

WFP.STKR —Th(* Hd. Rduc. Is havIUR 
plans prep.'ired for the construction of a 

2 stor.v. 1 Ii0xl7.')-ft. high school. A chetn- 
le.'il lal)or:itor.v will be liistfllled in same. 
Rstiinab'd co.st, $175,000. K. J. Hancock, 
K;iu DIaire. archt. and crigr. 

New Brunswick 

ItKAU UIVKR The t'larke Rros., fdd.. 
will ri'ccive bld.s until .Irn. 1.5 for the coii- 
.striietion of a paper ndll. Rstimated eo.st, 
$lon.non. 

New Foundland 

IKINNK HAY—The St. I^iw'rencc Timber 
Pulp & Steaiuslilp ('o., Tdd., plans to build 
a plant inelutling a sulphite mill. 

Ontario 

IA)N1><)N -K. T. Ji-nkona. Y. M. C. A.. 
129 Wellington St., plans to build a Y. M. 

A. building. A chemical purificatinn sys¬ 
tem for a Hwlnirnlng pool w'lll be Installed 
in same. Kstlmated cost. $il00.0no. 


Quebec 

MONTHUALr-The Koyul Duke ReflnlnK 
Co., 157 St. James St., plans to build a 
plant In East Montreal. Plans include 
equipment. Estimated cost, $250,000. 


New Publications 

'Pub Pastoh-Oil Industry, by J. H. 
Shrader. Hull. 867 l.ssued by the IJ. S. 
Department of Agriculture. 

Arthur T>. Tjtti.b, Tno., chemist and en¬ 
gineer, .30 Dharles River Road, i?ambrldge. 
Ma.ss.. nnnounees that a limited number 
of copies of its monograph on "the Petro¬ 
leum Outlook" are now available for dl.s- 
tribution to bankers, brokers, manufac¬ 
turers and liive.slor.** free of charge; on 
application, qitls work eornprl-ses an eeo- 
iiomli- study of "The Petroleum Outlook." 
w'ltli especial reforenec to American flelds, 
a lai'gf* map and several charts, arranged 
for coinparatlvn reference, with an Illumi¬ 
nating discussion of the status of the 
minierous oil flr*lds. The text, written In 
popular style, deals with the geology, pro¬ 
duction hl.story and npiiarcnt stati; of ex¬ 
ha ii.stiori of oui' pi'troluum r€*aour(;es and 
ma> r(*adily be iirideistood by tiny Intclli- 
Ri-iit layman. Tt is an impartial, forr(*fiiI 
presentation of the petroleum problem 
without n*fercn<*i* to tin* companies or In- 
tcre.sts that own or operate In the respec¬ 
tive sections. This Is one of the mo.st 
complete and Interesting publications for 
Die la> reader that has been Issued upon 
Dlls subject. 


Coming Meetings 
and Events 

Ambkk’a.n A.ssoi'iatio.n i-Y»n thbAdvance- 
MK.NT OK Si'iK.NCK wHl hold ils 1920 meeting 
Dec. 27. 1920, to Jan. 1, 1921, at (Mih ago, III. 

Amkhican Deramk: Sociktv wrill hold its 
annual nieetlrig the week of Feb. 21. 1921, 
at Dohinilius, Ohio, with headquarters at 
the I u-.sch1cr Hotel. 

A .MKUK'AN (*HKMIi*.M. .SodKTY Will hold 
its .slxly-llrsl inerting at Rothestcr, N. Y, 
April 26 to 29. 1921. 

.Xmkiiicvn Fi.k<”iiuh:hkmii’AI. Soi'iety will 
hold Its spring mei-ting at Atlantic Ditv 
Ai)iil 21 to 22 inclusive. Headquarters will 
1 ) 1 * .-it till' Hotel Dhalfonle. 

.VMKKICA.V I NSITI KrH OK DHKMII’AI. Fnc.i 

NKKit.s will hold its winter meeting at New 
Orleans, Dec. G to 9. ll•■ad(|U:ll lets will 
be at the Hotel St. Chaiie.s. 

.\MKHICAN FHYSK'AL .'^oriKTY will hold R 
meeting Nov. 27 at the (*.ise Sehonl nf Ap¬ 
plied Selenee, (*leveland. and lh«* annual 
nn'eting, hegintiing Dec. 28, at Chicago, the 
lattiT being the occasion of tho special 
r|iiailri‘ntii;il meeting of Dn* Ameriean As.sii- 
cialion for the Adv;incemi*nt of .Science and 
the Alllliated Sofiit!c.s. 

AMKIIK'A.N Socikty ok Mruhanicai. Mnui- 
NKKiis' 1920 aiinu.'il mi‘cling will be held in 
Die Rngiiiei'ring Soelelies Ihiilding fiom 
l»ee. 7 to Hi Inclusivi'. 

DoMMO.N r.ltll'IC .M ANl'KArTrilKllS’ .\sso- 

riATioN OK America will hold its annual 
meeting at the Hotel l*emisylvMiii:i, New 
York iJIt.v. .Ian. .31 to hVb. 4. 

New .Ikksky (*iiK.Mii'.\r. .Soctktv holds a 
meeting at the Stntlcr Restaurant, Newark, 
■N. .1.. the second .Monday of every month. 

'Paylok Soi'IKTY will hold its annual 
meeting Dec. 2, .3 and 4 in the Engineering 
Socii'tles Hldg., New York City. The m(;ct- 
ing of 1)(M*. 3 at 8 p.ni. will bo of sp(;clal 
interest to metallurgists. 'Pho subji'ct will 
be "Tlic Dong Day In the Steel Industry.” 

The following chemical socictlc.s will 
iriei't at Kiimforcl Hall, i'hcnilsts’ Club, New* 
York City, as follows: Dec. 10, American 
Chemical Society, Joint meeting with Society 
of (^hemlcrtl Tndustry, American Electro- 
^•henllcal Soclct.v iiml SiM-F't^^ de Clilmie In- 
diistrlelle; .Ian. 7. American C'hi'rnlcal So- 
^•'ct>• ; Jan. 11. Society of Dhemical Industry. 
Perkin Medal awai'il; Feb. 11, .American 
Electroehemical Society. Joint meeting with 
Society of Dhemical Industry. Ainoricari 
('hcmicnl Soch*t> ai’d Societe dt* Dhimic In- 
dustrielle: March II, .American Chemical 
Society, Nichols Modal award; March 25, 
Society of Chemical Industry; April 22. 
Society of Chemical Industry, Joint meeting 
with Amei'h'an Elei'trochemfcal Society, So- 
cIMd de Chlmle Indiistrfelle and American 
Chemical Society ; May 6, American Clicm- 
ical Society: May 1.3, Socl^l^ de Chimlc In- 
dustrielle, joint meeting with American 
('hemlcal Society. Society of Chemical In¬ 
dustry and American Electrochemical So¬ 
ciety : May 20, Six-lety of Chemical Tndus¬ 
try : June 10, American Chemical Society. 
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American Engincerinj; Council 

Founded Under Hoover’s Direction 

T WOULD be difficult to conceive more i'iivoralile 

auspices for the lauiichin}' of a new orKRuiion 
than those surroundini^ the first moetinir of Apiorican 
KiiKincoririK Council. The hearty res|)onse Kiveii by 
seven national siK'iolics and fourteen l(K*al organiza¬ 
tions, the latter from eleven different stales and the 
District of Columbia, to the invitation for charter mem¬ 
bership can bo considered a fair index of widespread 
interest in the civic duties and opportunities of the 
eiiKiiieer. With so many organizations ready to unite 
for a common pui’pose, it was doubly fortunate that 
they were able to find in HERBERT IIOOVER a leader who 
typifies not only the ideals but the achievements of 
engineers in public service. These two factors—the 
widespread interest in the movement and the acceptance 
of leadership by Mr. Hoover— augur well for the suc¬ 
cess of American Kngineering (’ouned. 

It is typical of Mr. Hoover that he should proposi* 
immediately a very definite and tangible work for 
Council—namely, an investigation of industrial Avastes 
in time, labor, material and money. But it is more than 
a coincidence that he should have suggc.stcd Ibis as its 
first work. He has long been interested in the subject. 
He was vice-chairman of the Second Indu.strial ('onfer 
ence, which made con.structive suggestions for new and 
improved relations between i»mployer and employee. 
Only recently he was invited to sit in conference with 
Mr. OoMri'Jis and other otfieials of the American Feder¬ 
ation of Labor, for the purpose of formulating a pro* 
gram of readjustment on the ecoinimic problems now 
confronting the country. Perhaps it was as a result of 
that conference that news later emanated from the 
American Federation of Labor announcing a new alti¬ 
tude toward engineers. Mr. Woll. vice-president of 
that organization, is said to have stated: “The view¬ 
point of the engineer is valuable becau.se it is the view¬ 
point of a man whoso position is .such as to enable him 
to see the whole broad problem involved. He is in a 
position to know fully-the value of being able to realize 
the creative energy of workers, to bring into play their 
interest and intelligence.” 

Here is tangible evidence of the influence of engineer¬ 
ing thinking on economic problems and an acceptance* 
by one of the great factors in industry of the soundness 
of the engineer’s viewpoint. We hope that develop¬ 
ments will show that American F]ngineering Council 
has come into being at an opportune moment, when dif¬ 
ferent elements in indu.stry realize the value of engineer¬ 
ing thought and opinion on vital economic problems. A 
happy conjunction of events points in that direction. A 
sense of professional solidarity has been aroused. There 
IS work to do and a united disposition to do it. 


P.sychology of Inflation 
And Keadjustment 

N UF/rKOSPKCT, wfiat ha.s occurred in Imsiness and 

industry gimcrally since the Armistice .seems natural 
enough. 1'hcre was a rc*action from war-time con¬ 
ditions. Sellers had been restricted as to pr’‘‘o.s, either 
by law, by agreement with the (Jovernment or by con¬ 
science. and when restrictions disappeared most of them 
were disposed to S4*cure the highest prices obtainable. 
Workmen had worked hard during the war and were 
disposed to relax afterwani, endeavoring to get the 
most money for the least service. 

Many men were mi.-*led liy fal.se logic. In the expe¬ 
rience of a generation before the war, activity and pros- 
IH’iify had gone together, and it was inferred that 
activity meant prosperity. But that was not the case; 
there was much activity that did not involve real pros- 
]ierity or progress. The count ry\s oxperimicc after the 
(’ivil War had lieen forgfdten. For eight years after 
tlic‘ Fivil War there was great activity, e.xcepL for a few 
shmt iieriods, hut when the panic of 1873 came it was 
found that there had not been a corresponding degree 
of prosperity and progress. 

For the present, however, onr disillusionment ha.s 
come and the reaction from wartime conditions has 
s|MMit itself. Men are getting over their spell of 
endeavoring to do the least work for the most money. 
These changes are chiefly psychological. 

A clear di.stiiu'tion must he made between business 
conditions that arise from psychological influences and 
those arising from material influonce.s. In 1908, after 
the panic of October, 1907, there were some “sunshine 
clubs” formed. It was preached that the depre.ssion was 
all in men’s minds and ])rosperity could he created ])y 
establishing what was called “confidence.” t The scheme 
did not work. There was a live-year industrial ilepression 
from 1873 to 1878 and another of ei|ual duration fnmi 
1893 to 1898. In neither of those periods would it have 
been po.ssibU? to make hu.sine.ss “good” by men changing 
their minds. Tho.se ileprossions were not psychological 
at all. The country had over-expanded. Facilities had 
been created that were not needed. Lic]uid capital had 
iHjen turned into fixed ca])ital to too groat an extent, anrt 
the capital could not yield an adequate return. 

That is not the condition today. The country has too 
little railroad facilities. There is not too much capital 
tied up in railroads, but too little. There are not too 
many dwelling house.s and skyscraper office and hotel 
buildings, but too few. There is no physical foundation 
for a busine.sa dcpres.sion. The dopres.sion is due to 
wrong mental attitudes that must bo replaced by right 
ones. 

The readju-stment, whereby we shall attain an indus¬ 
trial activity that will involve real prosperity arnl 
advancement, consi.st.s in mental attitudes l>eing 
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changed. Manufacturers, WViolesalers and retailers must 
become reconciled to receiving smaller profits and work¬ 
ing harder for those profits. liaV)or must bring itself to 
work harder and more intelligently and be content in 
many cases with smaller pay in dollars, though the pur¬ 
chasing power of the month’s earnings may eventually 
be increased. 

Mass psychology, however, seems endued with a 
characteristic akin to momentum. Sometimes it swings 
so far that it swings part way back again. It is quite 
possible that while everyone is now talking about 
“readjustment” and predicting that we shall in this 
readjustment get to a perfectly sound and safe basis, 
we may after all have another reaction toward inflation 
from which in turn we shall have to recover. It is 
doubtful, in other words, whether everything will be 
“fixed up” to stay. 

Ignorance 

Of Science 

N TUKSK days when the colleges are being criticised 
fi'om various points of view and many innovations 
are being introduced into education, anything that 
thr()w\s light upon the subject .should be welcome. One 
of the most illuminating criticism.s of "the failings of’ 
education is contained in H. G. Welt^* recently pub¬ 
lished “Outline of Hi.story.” Mr. Wells, as is well 
known, received a .scientific education and believes, as 
Huxley did before him, in the need for leavening the 
old-time classical studies with a considerable proportion 
of well-taught physical science. 

It is in his account of Mr. Gladstone that Mr. Wells 
assails the old pedantic education that, in spite of its 
virtues, has so hampered our colleges. Mr. Wells ex¬ 
plains the old-time classical training as consisting mainly 
of “the study, without any archaeology or historical 
perspective, of the more rhetorical and ‘poetic’ of the 
Latin and Greek classics.” The graduates from such 
a course, continues Mr. Wells, had no vision of history 
as a whole, were ignorant of the elementary ideas of 
biological science, of modern political, social and eco¬ 
nomic science and modern thought and literature. Such 
an education as Mr. Gladstone’s is typical of that of 
many of our public men, lawyers and even some busi¬ 
ness men. Mr. Wells’ test of an education is whether 
it enables oiu3 to interpret correctly the life around him; 
of Mr. Gladstone he says that he never attained any 
real vision of the world in which he lived. 

For instance, “When Mr. Gladstone was taken by 
Sir John Lubbock to .see Charles Darwin, he talked 
all the time of Bulgarian politics, and was evidently 
quite unaware of the real ^importance of the man he 
was visiting. Darwin, Lord Morley records, expressed 
kim.scif deeply sensible of the honor done him by the 
visit of ‘such a great man,’ but he offered no comments 
on the Bulgarian discourse.” Obviously this Eton and 
Oxford graduate, intellectual as he was supposed to be, 
had little conception of the world-moving importance 
of Darwin’s work in science. Therefore, reasons Mr. 
Wells, since he could not interpret correctly the life 
around him, he was not educated. 

Again, Mr. Gladstone paid a visit to Faraday, “the 
English electrician, whose work lives wherever a dynamo 
spins, who is in the airplane, the deep-sea cable, the 
lights that light the ways of the world, and wherever 
electricity serves oifir kind . . . The man of science 
tried in vain to explain some simple piece of apparatus 


to this fine flower of the parliamentary world. *But/ said 
Mr. Gladstone, ‘after all, what good is it?’ ‘Why, sir,’ 
said Faraday, doing his best to bring things home to 
him, ‘presently you will be able to tax it.’” If Mr. 
Gladstone could see the great power-houses and elec¬ 
tric lines today, all of which have come from Faraday’s 
humble experiments of a century ago, he would see 
“what good it is”; and he might see also how poorly 
his education in what Mr. Wells calls rhetorical liter¬ 
ature fitted him to understand the progress of his time. 

But Mr. Gladstone is not the only prominent man 
who has failed to do justice to science because of a 
narrow education. Our own Congress hesitated six 
years over voting $30,000 to test MORSE’S telegraph, 
even after he had demonstrated its merits. When the 
appropriation was being discussed, one Congressman 
proposed an amendment that half the money be given 
for ail invc.«4tigation of mesmerism. When the vote was 
taken on the original motion, (the amendment having 
been defeated), it carried by only 89 to 83. Morse 
rneanw'hilo had nearly starved to death, after vainly 
trying to get European nations to buy his invention. 

(doming down to the present, it is not difficult to see 
similar blindness to the importance of science by men 
trained according to the old classical standards. (Con¬ 
gress .still vote.s huge appropriations for more or les.s use¬ 
less projects, while cutting to the minimum any sums de¬ 
voted to engineering or to scientific research. When, 
occasionally, large amounts are voted for necessary en¬ 
gineering undertakings, men untrained in .science are 
a.s likely as not to be put in charge. Engineers and 
technologists employed by the national, state and munic¬ 
ipal governments are given as little authority as pos¬ 
sible, and are paid salaries astoni.shingly small compared 
with what Government-employed lawyers and publicists 
are paid. 

One of the most striking examples of lack of knowl¬ 
edge of science is in our newspapers and general maga- 
zine.s. Reporters with almost no understanding of 
.science are assigned to write accounts of scientific im¬ 
portance, and the way in which they garble the facts 
and falsehoods they pick up is a disgrace. The appor¬ 
tionment of space in the newspapers further empha¬ 
sizes the prevailing ignorance of science among men who 
have received the traditional arts education. Half a 
page is devoted to a murder or a scandal, or even to 
a wedding or a society rumor, whereas a tiny paragraph 
in the lower corner has to do for an important scientific 
discovery. 

It is interesting to observe how ignorant people in 
general are when a scientific matter is mentioned. Speak 
in the ordinary club or at a general social gathering 
.some such term as “organic acid” or “fuselage” or “met¬ 
allurgy,” and notice the blank looks that follow. As 
Herbert Spencer pointed out, the customary education 
that most people receive makes them more anxious to 
pronounce correctly some word of merely literary sig¬ 
nificance, such as “Iphigenia” or “Don Quixote” or 
“L’Allegro,” than to understand the scientific phenom¬ 
ena among which they live. Listen to the remarks of 
the average citizen as a street car passes a bridge under 
course of construction, or when the composition of the 
latest anarchist bomb is discussed. In spite of all the 
books on science available, and all the. science courses 
in our schools and colleges, the average citizen, like the 
lawyer and the reporter and the public man, is astonish¬ 
ingly ignorant of science and engineering. 
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Concerning 

Communism 

0 THOSE whose mental make-up is such that they 
shrink from the increasing intensity of the com¬ 
petitive organization of society» the complete fiasco 
made in the most colossal communistic experiment of 
all history—Soviet Russia—must appear as a death¬ 
blow to their hopes. To the hypothesis of a possible 
communistic organization of society there attaches a 
fascination akin to the search for perpetual motion. 
Primitive men looked upon the competitive beasts of 
prey with fear and aversion; but the bee, the example 
par excellence of communism in the animal world, they 
regarded with admiration of his energy and efficiency 
mingled with respect for his powers of self-defense. It 
is natural, therefore, that throughout the ages men 
have been attracted by the idea of pooling their re¬ 
sources so that each should contribute what he best could 
to the common store and each withdraw from it in 
accordance with his needs. 

But the verdict of human experience to date is that, 
except under special circumstances and to only a limited 
degree, such an organization simply will not work. To 
the engineer it is at once evident that there are certain 
fundamental factors in such a plan. The total amount 
contributed by the group must exceed the total with¬ 
drawn by a factor of safety sufficient to create a reserve 
that may be drawn upon in periods of heightened con¬ 
sumption or lowered production, otherwise the project 
will collapse, as it has in Russia. 

A close analogy would be with a life insurance asso¬ 
ciation, where the premiums paid in must be sufficient 
to meet the death payments and create a reserve to tide 
over periods when payments are unusually heavy. The 
life insurance problem is not difficult when sufficient 
actuarial data are available, for the amount of the pay¬ 
ments is agreed upon and it remains only to fix the 
amount of the premiums. But there can be no actuarial 
data for a communistic society, because “the sky is the 
limit” for the demands that may be made upon it and 
there is no means of determining the amount which the 
individual must contribute. We say must contribute, 
but pure theoretical communism simply predicates that 
each shall contribute according to his ability and with¬ 
draw according to his needs, in the simple faith that 
the Providence which looks * after three well-known 
groups (one of which is fast vanishing) will somehow 
arrange it that there will always be enough for all. 

However, every time the experiment is tried there 
never is enough for all. The reasons why are two- 
optimism and ambition. Mankind on the average tends 
to believe that everything will come out all right; the 
Chinese expression for “tomorrow” is ming lien — 
“bright day.” If everything will come out all right 
“there is no use breaking our necks,” “you only live 
once, you know,” and so mankind on the average is a 
little slack, needing some spur or urge to bring out its 
full powers. And mankind is ambitious; few there are 
who have attained the Nirvana of having their desires 
no greater than their means of gratification and those 
who have so attained are far above the level of the 
average. With such material to work upon, the engi* 
neer can prophesy the outcome as easily as he can 
prophesy what will happen when the flow from a reser¬ 
voir exceeds the input. 

Communism cannot work except by the remodeling of 
human nature. 


Trade Secrets and — 

Industrial Chemists 

S OBER reflection over the thoughts advanced at the 
Chicago and Milwaukee A.(XS. interscctional meet¬ 
ing detailed elsewhere in this issue leads to' the conclu¬ 
sion that much information on chemical processes is now 
l)eing uselessly suppresscxl to the retardation of indus¬ 
try. Trade secrets are in a large majority of cases the 
common property of operators within the trade. The 
only object in the suppression of such information is 
to prevent competitors from profiting thereby. But 
since they are already advised, an open procedure can 
work no harm. It may do inestimable good to other 
industries; for it is Sihvays true that oi)eratioii in one 
industry may be modified for profitable adaptation to 
work entirely outside the line in which it originates. 

There are exceptions to spreading information 
immediately in the case of patents and certain non- 
patentable mechanical features. Time is the governing 
factor, however. The other fellow soon discovers the 
new development. 

A certain manufacturer has very rigid rules regarding 
secrecy of his operations, lie signs up his employees, 
surrounds his plant with mystery and a high board 
fence. But the fence is not high enough to hide the 
heavy niter fumes issuing from the lowers of his sul¬ 
phuric acid plant. Directly across the street is a large 
set of acid chambers operating at full capacity. Not the 
slightest mist is apparent over its stack. This plant 
is operated by a company with a broad open-handed 
policy that makes for advancement throughout the 
technical departments. The first company cannot well 
muster the “brass” to ask to inspect the plant where 
other folks are welcome. They will probably send u 
representative in the dark of the night or disguised 
as a workman to find out how it*s done. Meanwhile the 
fume waves in the prairie breeze like a fiag proclaiming 
ingrown industrial degeneracy to the passing chemist. 

When you feel secretive, remember the othbr fellow 
may have a better line of information than yourself. 
Dissemination of information brings returns and is 
therefore not simply altruistic. 

Civil Engineers 

And the Federation 

ORRIDOR gossip at the recent meeting of Amer¬ 
ican Engineering Council in Washington concerned 
the action of the Civil Engineers in declining by a 
decisive majority to join the new organization. While 
regret was expressed that the A. S. C. E. had not seen 
fit to unite with the other founder societies in the move¬ 
ment for public service, the opinion was frequently 
ventured that the Civils would yet change their minds 
and come into the fold. The situation reminded bne 
of that other time when they stood upon their dignity 
and declined to join the founder societies in accepting 
Mr. Carnegie's offer of a permanent home. Subse¬ 
quently, after everybody was settled in the building, 
they decided to come in. 

No fault can be found with the action of the Civil 
Engineers in declining to join American Engineering 
Council. One may question, however, whether the 
Board of Direction of the A. S. C. E. was not exhibiting 
a petty attitude and a dog-iii-thc-manger policy when 
it formally directed its representatives on the present 
Engineering Council to decline to transfer the activities 
of that body to American Engineering Council. 
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First Meeting of American Engineering Council 


An Account of the Organizing Sessions at Washington, Nov. IS to 20—^Twenty-one Member-Societies 
Join the Federation—Elerbert Hoover Elected President—Washington Selected as Permanent 
Headquarters—Investigation of Industrial Wastes Authorized 


O ri'J'K fiiliilling the expectations of its sponsors, 
the tirsi meeting of Anieriean Engineering Coun¬ 
cil of the lM‘(lerat('il American En.gi leering 
Societies, held in Washington, Nov. 18 to 20, was a 
marked success from the point of view f»f rnemher- 
soeieties represeiit(*d and ntlicial personnel si*lecled to 
launch the organization. Practically all of the three-day 
session was eonsnrned with the routine of organization, 
Inil did not lack in a numljer of inspirational addresses 
interspersed with the nion* prosaic business of putting 
the (.'ouncirs machinery in running order. 

Herbert Ho(Jver was elected president by unaniFnous 
vote, and Washington, 1). C., was chosen as the perma¬ 
nent headquarters of Comu il. 

In response to a suggestion made by Mr. Hoover in 
his address, the Executive Hoard indorsed his plan for 
an investigation of industrial wastes, and authorized 
him to ereati* an organization for that purpose. 


Twknty-onk Memukk Soctetiks 

'riie first session was called U) order by Richard I.. 
Humphrey, chairman of the Joint (Nmference Coiiimit- 
tee which was charged at the organizing conference 
last Jnni* with the duty of bringing American Engi¬ 
neering Council inlf) existence in accordan<*e with the 
provisions then made. In his opening address Mr. 
Ihirnphrey reviewed the work of the Joint ('onference 
Committee in keeping in active touch with the 1 Hi 
organizations which had been invited to join the Fede¬ 
rated AiYierican Engineering Societies. As a result of 
il.s labors this first meeting was called to order with 
21 member-societies representing an aggregate mem¬ 
bership of about G(),00(), which is 50 per cent of the 
aggregate membership of all organizations invited to 
join. Mr. Humphrey concluded his addre.ss with a re¬ 
view of .some of the work which American Engineering 
<N)uncil can undertake. 


Complete List of Charter AIember-Souieties 

'fhe complete list of charier member-societies and 
their representatives as of Nov. 20, 1920, is us follows: 

Alahaiitu Ti’rinilrul .Issor/o//o/. H.rmirigliani, Ala.: 

Paul Wright. u n 

Amrnvttu InstilHtc of i'lunnral 7wi(y//icrr.s-, Brooklyn, 

N. Y.: Harrison K. llowt*. 

Annrican iHstitofr of h'Ircincol hutfuiccni. New 
York* (\-ilvfrt Townlcy, Comfort A. Adams, A. W. 
Herrcsforcl, 11. W. Bmk. V. L. lliiUhinson, G. A. 
Waters. William McClellan. L. F. Morehouse, John H. 
Kinney, Charles S. Ruirner, Cliailes K. Scott, I.ewis B. 

Sliilx\ell. . , If • I 1.1 

Aourica}! Institute of Mniiut/ (uid MvtaUitrfjical hn- 
Viaec/s, New York: Herbert Hoover, J. Parke Chan- 
iiing, Arthur S. Dwight, Edwin Ludlow, Allen H. 
Koger.s, Philip N. Moore, P. E. Barbour, Joseph W. 
Richards. . . * 

American. Society of Agnndtiiral hngincers, Ames, 
Iowa: Samuel 11. AleCrory. , . , „ . xt 

AtneHcatt Soctety of Mecfiamcal hngtneers, New 
York: I.. P Alford. Charles T. Main, Arthur M. 
Greene, Jr., E. S. Carman, Arthur L. Rice, Dexter S. 
Kimball, Paul Wright, W. A. Hanley, William B. 


(Jivgor.\. V. M. Palmer, 11. P. Porter, Robert H. Fer- 
nald, L. <Nordnu‘yer, Fre<l J. Miller (alternate), 
Robert Sibley (alternite), Charles Whiting Baker 
(alternate). 

An^i(>r}ntrtf Hrt/incrrlog Socii^iea of St. Lojiis: Will¬ 
iam L. Kolfe. 

f)rfr if liinjim*'! '• iff SovUty, Detroit: D. J. Slerrett. 
Hi’tjiit* i'iiftji Assoridt .tm (*/ NatthriUc, Tr}in.: A. F. 
(i.mier. 

Nogimt noif Sotirty of nnfjtdo, S. V.; W. B. Powell. 
(irootl iioysfh hiHginvcring Sncirly, Grand Rapids, 
Mich., Bur rill A. Parks. 

I\'niso.'< hjiiginerrntg Sorirty, ^fopeka, Kfin.: L. B. 
Smith. 

Koyioeeriug Society, New Orleans, La.: 

W. It. (ircgoi\\. 

Moltoirh' \'oIh y hiof/ioc‘'rs' i'inh, Utica, N. Y.: Byron 
K. White. 

'I'oyloi Snriiiy: Morris L. Cooke. 

Tcrhoiciil (Inh of Pallaa^ Tc.v.: O. II. Koch. 

('fcrrloHif hJnyim eriny Socirty: J«»hn K. Oberlin. 
hJoyiocc/ a' (Idh of BuJtitnore, Mti.: W. W. Varney. 
Society of Iodostn'ot Huginceni: L, W. Wallace. 

Society of hJogiiieuN^ Washington, D. C.: 

K. C. Barnard. 

Vfo7. hingi>o'cnng Society: WMlliam J. Fislier, 11. .\. 
Delano (alterriatc). 

The following organizations, which are considering 
membership hut have not taken final action, participated 
ill the meeting and sent delegates as indicated: 

A out iro H hishtotc of A)‘chifcctt<. Washington, D. C.: 
Percy (’. .Xilams. 

AoHricoH Society of Heating aod Veatitating Kngi 
ncers. New York: Champlain L. Kilcy. 

American Society for Testing M'Hcrials, Philadel¬ 
phia, Pa.: (\ D. Young, C. L. W:irwiek. 

Htorida Engineering Society, (iainesville, Fl:i.: L. R. 
McLiiii. 

Ilhnninating Engineering Society, New York: Walter 
C. Allen. 

Joira Engineering Society, Iowa (’itv, Iowa: John H. 
Du nlap. 

Notional Eire Protection Association, Boston, Mass.: 
Ira H. Woolson, D. Kniekerbacker Boyd. 

Society of Automotive Engineers, New York: How 
anl E. ColTin. David Bcecroft, Coker F. Clarkson, H. M. 
Crane, (’. F. Kett.oring, 11. M. Swetland. 

Society for the Promotion of Engineering Education, 
Pittsburgh, Pa.: F. L. Bi.shup. 

Engineering Soriety of Western Massaehnsetts: C. 1.. 
Newcomb. 


Election of Temporary Officers 

Election of temporary officers resulted in the appoint¬ 
ment of E. S. Carman, American Society of Mechanical 
Engineers, temporary chairman, and William E. Rolfe, 
Associated Engineering Societies of St. Louis, tem- 
poraiy .secretary. In accepting the position Mr. (^.arman 
acknowledged the honor paid through him to the 
American Society of Mechanical Engineers, which was 
the first to accept charter membership in the Federa¬ 
tion. He also emphasized public service as the keynote 
of the organization and meeting. 

At this point Philip N. Moore offered a resolution of 
regret that Richard L. Humphrey and his colleagues 
of the American Society of Civil Engineers, who had 
worked so zealously for the success of the Federation, 
were, by the action of their society, eliminated from 
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further participation in the* Fedty^jition's affairs. The 
privilejre of the floor was extended to Mr. Humphrey 
and his associates. 

A number of temporary committees were appointed 
to formulate immediate business of the Council and 
report at later sessions. Care was taken to apportion 
membership on these committees among the national, 
state and local representatives. These committees and 
their chairmen were a.s follows: Program, Percy E. 
Barbour, A. I. M. E.: Credentials, (). H. Koch, Technical 
("liib of Dallas, Tex.; (Constitution and Jiy-laws, C. F. 
Scott, A. I. E. E.; Nominations, W. B. Powell, Engineer¬ 
ing Society of Buffalo, N. Y.; Plan and Scope, L. D. 
Nordmeyer, A. S. M. E.; Budget, .Calvert Townley, A. I. 
K. E.; Resolutions, F. E. Webner, Society of Industrial 
p]ngineers. 

Determination of Districts and Representation 
ON Executive Board 

In order to constitute the Executive Board of Ameri¬ 
can Engineering Council as provided in the by-laws 
it was necessary at this point to consider the division 
of the United States into districts from which the 
various members of the Executive Board should be 
selected. 

The constitution provides for an Executive Board of 
thirty, of whom six .shall be oflicers of the Council and 
twenty-four selected partly by the national .societies, 
and the remainder by the local, state and regional socie¬ 
ties and affiliations according to districts. In view of 
the fact that new member-societies were likely to join 
the organi'/ati«)n and desire representation on the 
Executive Board it was suggested by L. P. Alford that 
only twenty members of the board be selected at this 
time, fourteen from the national societies and six from 
the locals. This was readily agreed to, as was also 
the following division of the United States into six 
districts; 1, New England and New York; 2, Michigan, 
Wi.sconsin and Minnesota; 3, Ohio, Indiana and Illinois; 
4, New "Jersey, Penn.sylvania, Delaware, Maryland and 
District of (Columbia; 5, Southern States below the 
Potomac and Ohio rivers, with Louisiana and Texas; 
fl, remaining states west of the Mississippi River. 

As Anally constituted the Executive Board consists 
of twenty members apportioned among the national 
societies and the six districts as follows: 

A inrriran Institute of Chvmivot Knffinevrs, 1 , Harri¬ 
son K. 11 owe. 

Amvricon Institute of Elertrivot Entfineers, 4, II. W. 
Buck, William Mc(Mi*llan, (’harlos F. Scott and Lewis 
B. Stillwell. 

Amerivitn Institute of Mining and Mctniiurffieol Kn- 
f/inrrrs, .*1, Arthur S. Dwight, Kilwiri Lmllow and Philip 
X. Moore. 

Afneriain Sorietif of Aj/rirnttural Enr/ineers, 1, Sam¬ 
uel II. MeCrory. 

« Anierinin Society of Merhonival Entjinevrs, 4, L. P. 
Alftinl, Arthur M.'tireerie, Jr., E. S. Carman and Fred 
J. Miller. 

Taylor Society^ 1, Morris L. (^)oke. 

i)istrict No. 1, one-half each for Enyinvvring Soviety 
of Iluffalo, W. B. Powell, and Mohawk Valley Engi¬ 
neers' ('luh, Byron E. White. 

Dislriel No. 2, one-half each for Dciroit Engineering 
Soviety, I>. J. Rterrett, and (rvand lioyids Engineering 
Society, Burritt A. Parks. 

Distriet No. .‘1, 1, CtereUmd Engineering Society, John 
F. OberliM. 

Distriet No. 4, I, Engineers' i'lub of noltimore, W. W. 
Varney. 

Distriet No. 1, Teehnieal CInh of Dallas, O. H. 
Koch. 

District No. G, 1, Kansas Engineering Soviety, Lloyd 
B. Smith. 


In view of the fact that all of the societies which have 
been invited to join the Federation have not yet been 
able to reach a decision it was the sense of the meeting 
that the time for accepting invitation to charter mem¬ 
bership should be extended to July 1, 1921, and formal 
action was taken to that effect. 

Washington Chosen as Headquarters 

Philip N. Moore then brought up the subject of per¬ 
manent headquarters for American Engineering Council 
and addressed his remarks particularly to the advan¬ 
tages of W’^as^hington, D. C., for this purpose. His 
suggestion resulted in a lively di.scussion of the merits 
and demerits of various locations for headquarters. 
New York was favored by some on account of its busi¬ 
ness facilities, while others were favorable to inland 
cities on account of their central location. In view of 
the evident time-consuming nature of this discussion 
and the impossibility of reaching a decision at that 
session the matter was made a .special order of busi- 
ne.ss for the afternoon se.ssion. At that time favorable 
action was taken on Mr. Moore's rc.solution to the effect 
that it was the sense of the meeting that headquarters 
for American Engineering Council should be established 
in Washington. An amendment to refer the matter to 
the Executive Board with power to act was lost by a 
wide margin, though it became incumbent upon the 
Executive Board later to recognize the sentiment of 
the Council and formally select Washington as headquar¬ 
ters. 

Prior to adjournment of the morning session Mr. 
Hutchinson, one of the directors of Engineering Socie¬ 
ties Service Bureau, New York, told of the work of that 
organization for the fir.st nine months of 1920. The 
work of this organization is of interest to American 
Engineering Council, as the latter is expected to take 
over its duties. At present the Bureau is expending 
a total of about $9,000 per annum, but should have a 
budget of at least $15,000 for 1921. In view of increas¬ 
ing unemployment its service is likely to be much needed 
during the coming winter, and it was felt that the most 
ofRcient service pos.sible should be placed at the disposal 
of the engineering profession. 

^ Address on Conservation of I^ahor 

The session on Friday morning, Nov. 13, was opened 
with an address by L. W. Wallace, Society of Indu.strial 
Engineers, on “Coruservation of Labor." His thesis 
was that in view of the tremendous loss of labor result¬ 
ing from the war, as well as the lowered morale conse¬ 
quent upon the general dislocation of .business and 
industry, it was of the utmost importance to increase 
the potential value of human beings in industrial 
processes. He mentioned four great factors in accom¬ 
plishing this end—namely, the safety adviser, the wel¬ 
fare adviser, the industrial medical adviser, and 
industrial education. He showed statistically the effect 
of the .safety movement in reducing accidents with the 
consequent loss of time and production. Welfare work, 
in whatever name it might be undertaken, wa.s, in the 
speaker’s opinion, a failure as long as it was offered as 
a substitute for wages or other just compensation, but 
a marked success if undertaken as a conservation meas¬ 
ure in the interest of both employer and employee. The 
industrial medical adviser he found to be an important 
factor in reducing time lost due to preventable illness. 
Hut it was in industrial education that Mr. Wallace 
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found great hope for the future. Since the trained 
mind excels the untrained it is of first importance to 
raise the general level of intelligence of all labor. The 
object of industrial education should be not so much 
to make the worker a better machine but to increase 
Ids usefulness to society by broadening his mind and 
developing his intelligence. One of the greatest oppor¬ 
tunities of industrial education is to develop intelligent 
subordinate leaders, foremen, etc. The speaker believed 
that it was one of the functions of engineers to improve 
industrial conditions through their recognition of the 
laws of cause and effect and to devise such means of 
avoiding industrial waste, and to so administer them 
that they would accomplish their purpose. He closed 
his address with a plea for the “industrially handi¬ 
capped” who now finds it impossible to serve society 
usefully on account of lack of training. Mr. Wallace 
was of the opinion that the great loss of labor occa¬ 
sioned by war was making it more and more necessary 
to make use of individuals handicapped by loss of arms, 
legs, eyes, etc. 

Hoover Chosen as President 

The report of the Committee on Nominations was 
received with the greatest interest because the result 
of its deliberations was conceded to be of the most vital 
importance to the success of Council. In making its 
report the committee explained that it had endeavored 
to pick men who were imbued with the spirit of public 
service, which is the underlying motive of the Federa¬ 
tion. It also explained that an effort had been made to 
distribute representatives fairly among the national and 
local societies. Keeping these factors in mind, it sug¬ 
gested the following oflicers: 

President: Herbert Hoover. 

Vice-presidents for a two-year term: Calvert Town- 
ley, American Instilute of ElectricJil Engineers, and 
William E. Rolfe, Associated Engineering Societies of 
St. Louis. 

Vice-presidents for one-year term: Dexter S. Kim¬ 
ball, American Society of Mechanical Engineers, and 
J. Parke Channing, American Institute of Mining and 
Metallurgical Engineers. 

Treasurer: L. W. Wallace, Society of Industrial 
Engineers. 

The nominations were accepted and the nominees 
unanimously elected. Mr. Hoover was immediately 
escorted to the chair amid loud and prolonged applause, 
the audience rising in recognition of its approval. Mr. 
Hoover said that he found it impossible to refuse to 
accept service where it is of importance to the engineer¬ 
ing profession and the country at largo. He .said he had 
long been interested in giving the engineer a voice in 
the community and that there never had been a time 
when his voice was so much needed as now\ In view' 
of the fact that he had an important engagement with 
the American Red Cross it was necessary for hirfi to 
be e.xcused. Mr. Townley then took the chair and called 
upon each of the newly elected officers for a brief talk. 

Reports of Other Committees 

The Council then proceeded to consideration of the 
report of the Committee on Con.stitulion and Hy-laws. 
The committee based its recommendation on the docu¬ 
ment prepared by the Joint Conference Committee and 
adopted by the Organizing Conference on June 4, 1920. 
A few minor changes were made. In Article VI, relat¬ 
ing to funds, the sentence reading “No portion of such 
funds .shall be applied to the use of local affiliations or 


state councils” was changed to read “No piU’tion of 
such funds shall be appropriated for the operating ex¬ 
penses of local affiliations or state councils.” It was 
felt that the original wording would prevent Council 
from lending active a.ssislance to local bodies whore 
participation might be desired and needed. 

Chapter V of the by-laws, on publicity, \\i\s the cau.se 
of much irrelevant discussion, but w'as finally allowed 
to stand as originally written. The constitution and by¬ 
law's w^ere then adopted as amended in minor particulars. 

The Committee on Plan and Scope suggested a number 
of matters of public interest to which Council might 
devote its attention. This report was subso(iuently 
revised in conference with Mr. Hoover and considered 
by the Executive Hoard. Their action is announced 
elsewhere in this report. 

In reporting for the Budget (-ommittee Mr. Channing 
said that they had considered a minimum and maximum 
income, basing the former on the present actual 
mernber.ship of the Federated American Engineering 
Societies and the latter on a prospective membership. 
Under the former an annual income of approximately 
.$.59,000 w’ould be available, while the maximum po.ssi- 
bility would be .$80,000. The fixed expenses for office 
and overhead, Service Bureau, meetings, committees, 
traveling, etc., wore o.stimated to amount to a minimum 
of .$50,.500 which would be well within the estimated in¬ 
come. The report W'a.s accepted for guidance of the 
Council. 

At the evening .se.ssion of Nov. 19 Mr. Hoover de¬ 
livered an address embodying his conception of the work 
of American Engineering Council and outlining in some 
detail the problems which it might consider. His ad¬ 
dress is published in full elsewhere in this is.sue. The 
evening session was followed by an informal reception 
and smoker tendered by the Engineering Societies of 
Washington, D. C. This closed the first meeting of 
American Engineering Council. 

Meeting of Executive Board 

The meeting of the Executive Hoard was convened 
at 9 a.m. Nov. 20, with Vice-President Rolfe in the chair 
and C. F. Scott secretary pro tern. The first matter 
under considenition was the selection of an executive 
secretary. In view of the importance of this m.atter 
the Hoard appointed a committee to canvass eligible 
persons and report back to the Hoard at its jiext meeting. 
This committee consists of Mr. Hoover, ex officio; L. W. 
W.nllace, chairman. Box .5S8, Baltimore, Md., and 
Messrs. Townley, Moore, Scott, Oberlin and Alford. 
The committee will be glad to receive suggestions for 
executive secretary. The Board formally ratified the 
.selection of Washington a^ head(|uarters, but deferred 
.selection of offices until the executive secretary is elected. 
It also extended until July 1, 1921, the time for .accep- 
tatice to charter mmbrship by those .societies origin.ally 
invited to join the Federation. In accordance with its 
principle for full publicity the Board decided to estab¬ 
lish means for making availaldc to the daily :ind 
technical press ami the publications of c-onslituent 
bodies complete information and news relating to the 
Federation and Council. 

Indorskment of Plan to Establish 
Department of Public Works 

The re.solution by Mr. Moore recognizing the impor¬ 
tance of the movement to .secure a federal Department 
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of Public Works and favoring continuance of efforts to 
that end brought forth prolonged and earnest discussion, 
centering chiefly in the question of what kind of support 
American Knginceririg Council should give such proj¬ 
ects. It was the consensus that Council should not 
establish the precedent of committing itself to flnancial 
support of these movements, but should direct its efforts 
toward the creation of public sentiment and the prepara¬ 
tion of reliable information for dignified and legitimate 
use. In thi.s connection Mr. Stillwell described the 
procedure of the French Engineering Council as a 
medium for expressing the engineer’s voice in public 
affairs. Mr. Moore finally made clear the purport of 
his resolution and it was adopteil 

Discussion of the report of the (Committee on Plan 
and Scope as subsequently modified after conference 
with Mr. Hoover resulted in the ailoption of the follow¬ 
ing items, which are arranged approximately in the 
order of their appropriateness and importance: 

1. To serve the publir interest by investigation and 
advice to all pnblie >.^«)V«*rnmentaI aiul voluntary bodies 
dealing with national economic problems. 


Canada’s Puipwood Laws and Uegulaiions 

When the Canadian provinces were confederated into 
the Dominion of Canada, one of the articles of confed¬ 
eration conferred upon the respective provinces was 
the sovereignty and control over their own natural 
resource.s. The .same authority confers upon the Cana¬ 
dian Parliament the sole jiow'er to legislate on matters 
affecting tariffs as to both exports and imports. Regu¬ 
lations have been adopted by Ontario, (Juebec and New 
Brunswick which require that puipwood cut from the 
Crown lands in these provinces must be manufactured 
into pulp or paper in Canada. These have been sum¬ 
marized by Consul Johnson of Kingston, Ont., in Com- 
merve Reports. 

An order in council passed Jan. 13, IDOO, which was 
later amended by a law (63 Victoria, chap. 11), re¬ 
quires lumber cut from the Crown lands in Ontario to 
be manufactured in Canada. It was not until 1902 that 
this regulation was also applied to puipwood. 

Timber Licenses at Auction 

In the Province of Quebec licenses to cut timber on 
Crown lands are disposed of at public auction. The 
license thus* acquired entitled the holder to “cut 
timber on ungrantod lands of the (Vown at such 
rates and under such restrictions as may from time to 
time be established by the Lioulenant Governor in coun¬ 
cil and of which notice .shall be given in the Official 
Gazette Article 1,698 provides that no license shall 
be granted for longer than Iw^elve months. 

Article 1,600 stipulates that “such license shall vest 
id the holder thereof all rights of property in all trees. 
Umber and lumber cut within the limit of the licen.se 
during the term thereof, whether cut by authority of 
the owner of the license or by any other person with 
or without his consent.” 

The regulations now in force by virtue of the first- 
cited article of the law are embodied in an order in 
council under date of April 26, 1910, revoking all pre¬ 
vious regulations “incompatible with the present” and 
amended in its turn by an order in council of June 13, 
1918. 

Other clauses having a bearing on the subject are: 

1. All licenses to cut timber arc subject to a yearly 


2. Department of Public Works. 

3. Conservation of natural resources. 

4. Co-operation with other national organizations, 
technical, industrial and commercial. 

5. Technical education. 

6. Transportation, particularly highways. 

7. Advice to state, regional and local societies. 

H. National Bureau of Economic Research. 

9. Public fire protection. 

10. Patents. 

11. National Board for Juri.sdictional Awards. 

12. International aflllialion of engineer.s. 

13. State organization of local atflliations. 

14. Licensing and local registration of professional 
engineers. 

If). Classification and compensation of engineers. 

16. Engineering Societies' service bureau. 

Ill order that the Executive Board might continue 
functioning until the executive secretary is elected L. P. 
Alford was elected secretary pro tern. Matters pertinent 
to Council's affairs may bo addressed to him care Ameri¬ 
can Society of Mechanical Engineers, 29 West 39th 
St., New York City. 

The Executive Board then adjourned subject to the 
call of the president not later than Jan. 31, 1921. 


ground rent of .$5 per square mite or fraction of a 
sc|uarp mile, dating from the first of September, 1910. 
They are grante«l for twelve inonth.s, from the fir.st of 
May to the thirtieth of April, and after their issue no 
claim shall be admitted for the repayment of any 
overcharge for ground rent or fire tax due to the 
incorrect measurement of the area of the limit. 

2. Licenses expire on the thirtieth of April follow¬ 
ing the date of their issue, but the licensee having 
complied with exi.sting regulations is entitled, up to the 
first of September following, to a renewal of his license, 
lie shall forfeit .such right through any infringement 
of the law" and of the regulations. The Minister of 
Lands and Forests may, however, permit the renewal of 
th(* license on payment of the ground rent and of any 
other penalty he may be pleased to impose. 

Besides increasing the stumpage dues, the amendment 
adopted in 1918 also raises the ground rent to $6.50 for 
the years 1919-20 to 1923-24 and to $8 for the years 
1924-25 to 1928-29, inclusive, and provides that in the 
case of licensees who do not exploit their limits such 
ground rent may at any time be augmented, the Crown 
to determine the (piantity of wo(xl to be cut for con¬ 
stituting suflicient exploitation. “Transfers of limits 
or of divided or undivided portion.s thereof are effected 
irf writing, subject to the Minister’s acceptance and to 
the payment of a transfer bonus of $4 for every sfiuare 
mile or fracti«m of a square mile.’' 

Regulations Governing Use op Timber 

Regulations as to the use of timber cut under license 
were adopted by the Quebec Government on April 26, 
1910, which read: 

All timber cut on Crown lands after the first of May, 
1910, must he manufactured in Canada—that is to .say, 
converted into pulp or paper, deals or boards, or into 
any other article of trade or merchandise of which such 
t’mber is only the raw material. The following shall 
not he considered ns manufactured within the meaning 
of the regulation: Timber simply cut into lengths, 
piled, barked, or otherwise worked preliminary to the 
manufaeturc of pulp or paper, deals or boards or any 
other articles of commerce. 

New Brunswick passed similar legislation on April 
26, 1911. There are no statutes prohibiting or regu¬ 
lating the export of puipwood from Nova Scotia or 
British Columbia. 

Freehold lands are not subject to the manufacturing 
clause restrictions, and wood cut on these lands may be 
exported or handled in any way that the owner sees fit. 
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Investigation on Pyrolytic Production of Phosphoric Acid 


Briquetted Charge of Sand, Coke and Mine Run Hard Rock Phosphate Smelted in a Furnace* Fired With 
Fuel Oil—Phosphoric Anhydride and Water Vapors Condensed in a Cottrell Precipitator, 

Giving an Acid Solution—Commercial Possibilities Shown 

By WILLI a Jd IL WAGGAMAN and THOMAS B. TIJRLKY 


F rom the standpoint of conservation the production 
of phosphoric acid by smelting mixtures of phos¬ 
phate rock, sand and coke has always appeared 
particularly attractive, and since Ross, Carol hors and 
Merz* pointed out the advantages and demons!rated the 
feasibility of collecting the fumes of phosphoric acid 
by means of the Cottrell precipitator the volatilization 
method of producing this acid has taken on an added 
interest. Not only is it possible to treat relatively low'- 
grade phosphates by this method but the prodiu*t 
obtained is sulliciently concentrated to admit of the 
expense of long freight hauls and heavy handling 
charges. 

The furnace process of treating phosphate rock is 
by no means new, but is based upon the old method of 
making phosphorus. The scheme was proposed and 
patented in this country as far back as 1880“ and more 
than twenty patents" have since been issued on devices 
and treatments designed to efTeri the nearly complete 
evolution of phosphoric aciil from phosphate rock mixed 
with either sand or coke, or both. In most of these 
patents the arc furnace is the type stipulated as neces¬ 
sary to smelt the phosphatic charge and therefore it is 
generally believed that the complete volatilization of this 
acid from such mixtures can be brought about only 
under the conditions and at the temperatures attained 
in the electric furnace. 

Fuel Versus Klectric Smelting 

The commercial feasibility of using the electric fur¬ 
nace for the production of phosphoric acid, how'ever, 
appears somewhat dubious except where a pure product 
commanding a high price is desired. For fertilizer 
purposes pure phosphoric acid is not reciuired and th<* 
cost of the product must be relatively low. Assuming 
that electric power might be available at $25 per hp.-yr., 
Carothers* in his report on the electric smelting of 
phosphates places the cost of P^.O^ (exclusive of interest 
charges, taxes and depreciation) at 3.30c. per lb. 
Waggaman and Wagner" later showed that this cost 
might be materiUlly reduced by using “mine run” 
phosphates instead of the more costly washed rock and 
employing the phosphoric aciil produced therefrom to 
treat a fresh batch of the mineral, obtaining available 
phosphoric acid in the form of double superphosphate 
as the final product. But even under the most favor¬ 
able conditions it is still an open question whether 
or not phosphoric acid for fertilizer purposes can be 
produced by the electric-furnace process at a price which 
will compete with that obtained by the sulphuric-acid 
method. 


y. Ind Eng. Chi m., vol. J) (1.917), |i. 6. 

*U. S. l»at. '117.U13 (1889). 
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Since the eli?ctric furnace, however, performs no «»ther 
function in this procc.ss than that of heating the charge 
to a temperature where phosphorus and phosphoric acid 
are readily evolved, and is simply a convenient form of 
apparatus to bring about the decomposition of the phos¬ 
phate rock under reducing conditions, it seein.s evident 
that if the.se same conditions can be fulfilled by means 
of fuel in lieu of the electric arc a great saving in 
the cost of production should be etTected. 

The writers have found that practically the same 
results can be obtained at the temperatures attained 
in a fuel-fed furnace, and in the preliminary report" on 
this process data were presented showing that the 
nearly complete evolution of phosphoric acid from a 
pho.s])hatft mineral is perfectly feasible where gas or oil 
is used as the heating agent, ])rovided reducing (M»ndi- 
iions are maintained until the ma.ss is brought to a 
molten condition. From GO to 08 per cent of pho.sphoric 
acid has been driven olf from such mixtures by means 
of fuel in the laboratory, and similar yields were 
obtained by the use of a furnace holding about 200 lb. 
of charge. As the process finally developed, however, 
the furnace used in thc.se larger-scalc experiments 
proved to be i)oorly <lesigned to handle the charge and 
the bulk of the .slag produced did not show a volatili¬ 
zation of more than 03.2 per cent of P.O^. It was 
decided, therefore, to continue the work with more suit¬ 
able equipment and under more favorable coiUlition.s. 

It is recognized that the final proof of the value of 
this furnace process must rest in a plant of commercial 
size, but the funds were not available to construct 
such a plant, so a furnace of semi-commercial size with 
the auxiliary e<iuipment for burning the combu.stible 
gases and collecting the phosphoric acid evolved was 
erected at Arlington Farm, Va., with a view to .solving 
some of the numerous chemical and mechanical details 
involved and obtaining .sufficient data to approximate 
the cost of producing pho.sphoric acid by this process. 

Considerable work yet remains to lie done before 
the liest type of furnace and o(|uipmeiit is finally estab¬ 
lished. Insutficient fu^ds made it ncce.s.sary to utilize 
much mac hinery and material illy adapted to the purpo.se* 
and this fact, coupled with a very limited personnel, 
has made the problem a difficult one. The small .size 
of the furnace employed has necessarily caused an 
enormou.s lo.ss of heat units through radiation and the 
relatively short duration of the experimental runs has 
indicated a higher fuel consumption than would be 
shemn in protracted te.st.s. Neverthele»ss the results 
obtained are on the whole quite satisfactory and it is 
believed that the investigation has be*en carried to the 
point where the commercial feasibility of the process 
has been demonstrated and its ultimate economic suc¬ 
cess practically assured. 

f- f’litin, Mil. 12 

p. DID. 


1058 


CHEMICAL AND METALLURGICAL ENGINEERING 


VoL 23, No. 22 


The firel)rick furnace used* in these experiments is 
a cumhination of the open-hearth and blast-furnace 
types and is heated by means of two oil burners, one 
at cdther end of an elongated slag chamber. Thi.s 
slag chamber is l)oat shaped and was originally 8 ft. 
in length, D in. in width (inside) at cither end (where 
the oil liurners are located) but widening to 20 in. 
in the center. In the center of the arched roof of 
this chamber is a circular opening leading up into a 
shaft or charge chamber 0 ft. in height and having the 
shape of the usual type of blast furnace. The throat 
of the chamber where it discharges onto the furnace 
hearth was 12 in. in diameter and widened out gradually 
until at the top of the bosh the internal diameter 
was 2 ft. From here on the walls of the chamber taper 
gently till at the top of the shaft the opening is only 


center of the furnace. In a larger installation, where 
adequate funds are available, the furnace would be 
cooled either by bronze plates inserted in the walls and 
through which water is kept circulating, or by some 
other convenient water-cooling device employed in blast¬ 
furnace practice. In Figs. 1 and 2 the furnace is 
shown in the course of construction and Fig. 3 is a 
view of the completed plant. The furnace proper is 
at the extreme right in these pictures. 

(JiL KUrners and Oil Supply 

The oil burners finally adopted for this furnace are 
manufactured by the Lalor Fuel Oil System Co., of 
Raltimore, Md. They operate with high-pressure oil 
(from 50 to 250 lb.), but use air at a relatively low 
pressure (4 to 8 oz.). The consumption of oil is con- 
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M in. in diameter. This chamber holds a total 
briqu/*tted charge of 700 lb. One foot from the top of 
the furnace shaft is a (>-in. Hue leading into the dust 
chamber. The walls of the furnace and slag chamber 
range from 13*. to 18 in. in thickness and were 
originally constructed entirely of firebrick. 

After several ])reliminary runs with this furnace it 
was deemed wise to increase the length of the slag 
chamber in onler to give the oil tlarne a better chance 
fnr i-nmbnstion. Acconlingly the furnace was extended 
2 ft. at either end, giving a total length of 12 ft. 
It was also found that the heat attained was so close 
to the melting point of firebrick that it was necessary 
to replace them in part by carborundum brick, which 
stand satisfactorily the temperatures attained in the 


trolled by the pressure and aLso by the size of the 
opening in the tips used. These burners have proved 
eminently satisfactory as long as the oil fed to them 
is thoroughly filtered. In order to prevent the ends 
of the burners from melting or getting too hot they 
are surrounded by steel water jackets set into each 
end of the furnace at an angle of about 60 deg. from 
the horizontal so that the oil flame plays upon the 
furnace hearth. These burners were designed to be 
placed several inches from the furnace opening and in 
addition to operating on the air furnished by a volume 
blower also utilize for combustion the air drawn in 
around the furnace opening. In this type of furnace, 
however, the air required to burn the fuel was pre¬ 
heated and entirely supplied through the air main from 
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the volume blowers. The burners operated verj*^ satis¬ 
factorily under these conditions. 

A steel tank holdinj? 500 gal. is used as the main 
reservoir for the fuel oil and this is connected with 
a small 80-gal. tank provided with a gage to measure 
the oil consumption. The oil is fed by gravity to a 
pump which forces it to the burners under a pressure 
of from 50 to 200 lb. The oil tanks are shown in 
Fig. 7. 

Dust Catcher 

The dust catcher into which the gases and fumes 
from the furnace pass was originally designed to act 
also as a preheater for the air supplying the oil burners 
and has an annular space surrounding the gas cham¬ 
ber. The use of the dust catcher, however, as a 
preheater was early abandoned because of the imprac¬ 
ticability of rendering the wall between the air and 
gas chambers air-tight. A bleeder is located in the 
flue leading from the dust catcher to the stoves where 
samples of the furnace gases are withdrawn for 
analysis from time to time during a run. 

Stoves 

From the dust catcher the gases are led through 
sliding valves into the stoves, which are three in num¬ 
ber. These stoves were intended, first, to burn the 
combustible gases evolved from the furnace, and second, 
to absorb the heat units thus produced by means of 
brick checkerwork; the heat thus absorbed being 
returned to the system by passing the air required for 
the oil burners through the heated checkers. The three 
stoves, however, were built together with a view to 
reducing radiation losses, and here also it was found 
impossible to render the common walls sufficiently tight 
to prevent the gases in one stove from mixing with 
the air passing through the adjoining one. The likeli¬ 
hood of thus causing an explosion rendered it necessary 
to abandon them as a means of heating the air to the 
oil burners. They are used, therefore, only to burn 
the combustible gases evolved from the furnace. From 
the stoves the gases are led through a 6-in. brick flue 
25 ft. in length to the Cottrell electric precipitator, 
where the acid is collected. A monel metal exhaust fan 
placed in this flue serves to withdraw the gases from 
the furnace and discharge them into the precipitator 
pipes. The stoves arc shown on the extreme left in 
Figs. 1 and 2, and in Fig. 4 the air and gas connections 
to the stoves can be seen. 

Electric Precipitator 

The electric precipitator used in this work was 
designed and built to handle the phosphoric acid evolved 
from an electric furnace. The electrical equipment has 
already been described by Ross, C'arothers and Merz,’ 
but the precipitator proper consists of six 6-in. terra 
cotta pipes, 12 ft. in length, under which is a stone 
basin to receive the acid dripping therefrom. The 
gases enter the precipitator through a 6-in. opening 
below* this basin. Since this electric treater has been 
erected four years, several of the terra cotta pipes arc 
now considerably out of plumb, making it impossible 
to center the wires hung in them. Much trouble was 
encountered due to the current arcing across to the 
sides of the pipes when a high voltage was employed. 
Not only is this precipitator located too far from 
the furnace but its capacity is too low to handle the 

^Loc. fit. 


quantity of pho.sphcv'ic acid at the velocity with which 
it is evolved and discharged into the system. The 
precipitator proper is shown in Fig. 6 and the electrical 
equipment in Fig. 8. 

Air Supply and Preheater • 

The air required for the oil burners is furnished by 
three Leiman positive pressure blowers, two of which 
have a capacity of 160 cu.ft. of free air per minute 
each, and the third a capacity of 860 cu.ft. When the 
furnace is in normal operation one large and one small 
blower arc employed to supply the air. These discharge 
into a 4-in. steel main which is constricted at each 
burner to 3 in. in diameter. 

Since the stoves could not be utilized to preheat the 
air furnished to the oil burners a preheater was built 
containing a coil of 60 ft. of 4-in. steel i)ipe heated 
by means of a small oil burner. During a furnace 
run pyrometers were located in the air main following 
the preheater, in the gas main leading from the dust 
catcher to the stoves, and in the flue loading from 
the stoves to the electric precipitator. The preheater 
is shown in tlie left foreground of Fig. 3. 

Materiai^ Used 

The phosphate used in these experiments consisted 
of “mine run” material furnished by the Cummer 
Lumber Co., of .Jack.sonville, from hard rock phos¬ 
phate mines near Newberry, Fla. As pointed out in 
the previous reporC on this process, the “mine run” 
phosphates from these deposits usually contain suffi¬ 
cient phosphate to admit of their furnace treatment 
without being reinforced with higher grade rock*—in 
fact, in most cases sand must be added in order to 
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obtain tht‘ proper silica-lime ratio (approximately 41 
per cent CaO to 50 per cent SiO.) to bring about the 
required reactions in the furnace. It has also been 
shown that these deposits contain considerable quan¬ 
tities of soft phosphate, a clay-like substance w’hich 
acts as an excellent binder w^hen the material is moist¬ 
ened and pressed into ’briquets. Such briquets will 
stand a drop of from 6 to 8 ft. upon a cement floor 
without .shattering. 

Two forms of bri(|uels were used in the final exper¬ 
imental runs: The first in the shape of eggettos, 2 
X 11 X li in., and the .second in the form of pillows, 
2 X 2 X 11 in. The former shape has the advantage 
of having no sharp corners to slufl* away, but the 
latter type does not pack so tightly in the furnace 
shaft and therefore allows a somewhat freer passage 
for the gases through the charge. While both forms 
of briquets w'orked quite satisfactorily in the furnace, 
showing no signs of cracking w*hile being h<*ated to 

•Loc. cit. 

•'Pho l:ist batfli '»f llin-*' lotis of "mine run*’ plio.'-plinto, ho\v*'vr, 
lii'id to be III with pfliblf pb'i'%p1i;iti'. 
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a smeltini? U^mperalure, the pillow form is preferable 
where the briquets do not have to f)e shipped or handled 
too frequently. The various types of hricpiets used 
durinK the development of this proeess are shown in 
KiK. 5. 


experiments. This oil was purchased in barrel lots 
both from the Texas Co. and the Standard Oil Co. and 
varied from time to time in viscosity and specific 
gravity. The average weight per gal. was 7.5 lb. and 
the calorific value was in the neighborhood of 19,000 
B.t.u. per lb., or 142,500 B.t.u. per gal. Either crude 
oil or the residuum of petroleum can be used and 
there appears to be no reason why powdered coal burn¬ 
ers should not be employed where this fuel can be 
obtained at a lojver cost than oil. 

Summary of the Last Two Runs of Furnace 

Since the completion of the present type of oil-burning 
furnace at Arlington Farm, Va., with its auxiliary 
e(|uipmcnt for the collection of phosphoric acid, at least 
six tests have been conducted in smelting briquetted 
charges of “run of mine’* rock from the Florida phos¬ 
phate fields. ’Fhese tests were conducted for periods 
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The use of .t britiuotted charge was adopted in using 
the “mine run” phosphates of Florida for two rca.sons: 
First, the finely divided condition of these phosphates 
renders it essential to noduli/.e or britpiet them before 
they can be handled in a plant of the blast-furnace 
type; and second, the necessity of maintaining reducing 
conditions until the mass has reached a smelting tem¬ 
perature. The latter requirement can be effectually 
fulfilled by incorporating coke in the briquetted charge. 

The chemical composition of the briquets is shown 
in Table T. 

Crude oil was used as the heating agent in these 


of from six to twenty hours and the amounts of 
briquetted material charged ranged from 500 lb. to 11 
tons. While valuable data were obtained in practically 
all of these experimental runs, the furnace was in every 
instance except the last closed down before it was 
working at its maximum efficiency. In most cases the 
experiments were discontinued because of mechanical 
difficulties, which, however, were largely overcome in 
the last two tests. Only these last two runs therefore 
are recorded below. 

At 8 a.m. on Oct. 6, 1920, the oil burners of the 
furnace were started and the first charge (50 lb.) of 
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briquetted material was added at 10:45 a.m., when 
the furnace shaft was nearly full of coke and the air 
supply to the oil burners preheated to a temperature 
(»f 210 deg. C. The first charge was followed at 
intervals of from ten to fifteen minutes by additional 
charges of from 50 to 200 lb. of briciuels, till at 12: .‘50 
p.m., 1? hours later, a total of (550 lb. had been added. 
At this time the temperature of the air to the oil 
burners was 260 deg. C. and the fumes of phosphoric 
acid were being copiously evolved. The furnace shaft 
being Ihen four-fifths full, the lop was*closed down, the 
exhaust fan started, and the current turned into the 
electrical precipitator. Twenty-five minutes later the 
acid was dripping from the basin below the precipitator 
pipes, the first half gallon being collected in thirty-five 
minutes and having a concentration of 15 prv cent 
il.POj. The exhaust fan used to draw the gas from 
the furnace, however, was not being run at suHicient 
speed to handle the volume of gas forced over from 
the furnace, so there was considerable back pressure at 
the stoves w’here the combustible gases were burned, 
which resulted in a large loss of phosphoric acid and 
caused the furnace to work rather irregularly. 

At 1: 20 p.m. 400 lb. more of briciuetted charge was 
added and twenty minutes later (he furnace was tapped. 
It was found that the entire charge had worked through 
to the hearth and the viscous nature of the slag made it 
(litiicult to withdraw the partly smelled product. By 
increasing the oil pressure ami the volume of air to 
the burners, however, the slag was rendered consider¬ 
ably more molten and was finally removed. During the 
next three hours 850 lb. of briquets was added. The top 
of the furnace was then closed and the slag holes were 
automatically plugged by allowing successive waves of 
the molten slag to flow' forward and freeze at these 
openings. 

('Ine hour later (5:20 p.m.) it was found that the 
entire charge (850 lb.) had completely worked through 
to the hearth, so 200 lb. more of briciuets was added. 
At this time the air to the oil burners showed a tem¬ 
perature of 250 deg. C. and the gas entering the stoves 
.showed a similar temperature—namely, 250 deg. ('. The 
rate of consumption of the fuel at this time was only 
0 gal. per hour for both burners. Twenty-five minutes 
later, or at 5:45 p.m., the last charge (.SOO lb.) was 
also found to have smelted and worked through to the 
furnace hearth. 

No further material was added, and at (5: 15 p.m., 
one-half hour later, an attempt was made to tap the 
furnace again, but owing to the fact that the slag 
had been allowed to accumulate and cool in the tap- 
holes it was found impossible to break through to the 
molten mass within. • The slag being at the level of the 
oil burners, it was necessary to close down. The phos¬ 
phoric acid was flowing from the precipitator at the 
rate of 14 gal. an hour, but the concentration was only 
21 per cent of H,PO,. Analyses of the slag obtained 
after the furnace had cooled and was opened up showed 
a phosphoric acid content of from 7.99 to i;i.(53 per 
cent, or a volatilization of from 28 to 65.3 per cent of 
that originally in the charge. 

The outstanding feature of this run was the rapid 
rate at which the material was reduced to a state of 
incipient fusion. No preparation was made to handle 
a large volume of slag in a limited time, and when this 
partly fused mass worked down through the furnace 
shaft, covering the slag already on the hearth, it .seemed 


to cool the latter to the fioint where (he evolution of 
phosphoric acid was much retarded. An analysis of the 
last slag produced, however, or that upon the surface, 
showed that over 52 per cent of the pb<»sphoric acid 
was apparently evolved while the charge, was being 
reduced to a state of fusion. In this particular instance 
the evolution was at the rale of about 80.5 lb. of P.l). 
per hour, with a fuel ennsiimption of 91 gal. of oil, 
giving a yield of approximately 8.5 lb. of \\0^ per gal. 
of oil. The present selling price of si>luble phosphoric 
acid for fertilizer purposes is 61c. per lb. The price 
of fuel oil in the Florida phosphate fields is in (he 
neighborhood of ,5c. fier gal., so on this basis the cost 
of the fuel was 9.4 per cent of the value of the product. 
It was unfortunate that the furnace had to be clo.setl 
down just at the time when it was healed to about the 
proper temperature to cause more rapid and complete 
evolution of (he phosphoric acid, as a more nrolractc'd 
run would undoubtedly have yielded further valuable 
«lata. The highest temperature ob.served on (he furnace 
(hiring this run was about 1,.50() deg. (■., but no readings 
were made when the system was closed down. 

The SEi'OND Test 

Belore undertaking the next test the throat of (he 
furnace charge chamber was const riett'd from 12 to 9 
in. in diameler in order to keep the charge from 
working down upon the hearth too rapidly. In addition 
to this a column or solid platform of (*arboriin(lum 
brick was built under the mouth of this ch.-irge chamber 
to support the partly fused material being discharged 
therefrom and prevent its dropping directly into the 
more molten slag. The speiMl of the exhaust fan used 
in sucking the evolved gases through the stoves and 
precipitator was also increased so that the velocity of 
these gases in the (>-in. precipitator pipes reached seven 
linear feet piT second. Since the precipitator was 
originally built to handle the phosphoric acid from an 
electric furnace where the velocity of the gases did 
not exceed three linear feet per second, it was*expected 
(hat this iricrase in speed would result in a groat loss 
of \\i\. 

This last experiment was begun at 8: 39 a.m. on Oct. 
‘28, after having heated up the furnace the previous 
day with a charge of coke. The first charge of 100 lb. 
of bri(]uets was added at noon and twenty minutes 
later phosphoric acid was being copiously evolved, 'riiis 
charge was followed by others of from 100 to *200 lb. 
each at intervals of from ten minutes to one-half hour 
until at 2: 15 p.m. 600 lb. had b€»en charged. The fur¬ 
nace top was then closed and the exhaust fan started. 
At this time the air to the oil burners showed a tem¬ 
perature of 240 deg. (\, 

Fifteen minutes later, or at 2:30 p.m., the current 
was turned into the electrical precipitator and hen! 
trouble developed almost immediately. It was found 
that one of the precipitator pipes was so badly buckh‘d 
that it was impo.ssible to center the wire Huflicienlly 
well to prevent the current from arcing across (o the 
side. In spite of the fact that the precipitator was 
working only intermittently a small stream of acid was 
flowing from the basin within fifteen minutes. Al 3 
o’clock, however, it was decided to shut off the precip¬ 
itator entirely, as the trouble grew steadily worse. The 
furnace wa.s tapped for the first time at 3 p.m. and 
owing to the difliculty experienced in removing the slag 
and residual coke the tap-hole.s were left open until 
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4: 20 p.m., or one and one-hsflf hour/». During this time 
800 lb. more of briquetted charge was added. The 
average slag obtained from this first tap showed a con¬ 
tent of 10.72 per cent PjO^, or a volatilization of only 
52.0 per cent of that originally present. A sample of 
more liquid slag dripping from the charge chamber 
upon the hearth and withdrawn from the furnace just 
before the tap-holes .were closed showed also a content 
of 10.72 per cent PjOb. 

This .seems to bear out the conclusions reached in 
the first tests that approximately one-half of the phos¬ 
phoric acid was evolved quite rapidly during the fusion 
of the mass. At 5:35 p.m. 150 lb. more of briquets 
was added, making a total of 95Q lb. since the tapping 
of the furnace was begun. The furnace top was closed 
down and the gas again passed through the precipitator. 
Apparently the charge worked down to the furnace 
hearth quite rapidly, for at 6 p.m., when an analysis 
was made of these gases, they showed only 1,20 per 
cent of PIT:, and 4 per cent of CO. These ga.ses were 
not sulRciently combustible to burn at the stoves. 

At 6:30 p.m. the furnace was again tapped. The 
slag was also similar to that obtained in the first 
instance, but showed upon analysis 12.08 per cent of 
P.O,, or a volatilization of only 45.0;{ per cent. Both 
the furnace top and slag holes were loft open until 9: 30 
p.m., during which time GOO lb. of material w’as charged 
and the temperature of the air supplying the oil burners 
rose to .350 deg. C, At this time it was decided to 
cut out the faulty pipe in the electrical precipitator. 
This, of course, resulted in increasing the velocity of 
the ga.ses in the remaining five pipes to 8.4 linear feet 
per second, but the precipitation of acid was much 
improved. The slag holes were then closed, the top of 
the furnace was lowered, and at 9: 45 p.m. the current 
was again thrown on the ])recipitator. 

While this apparatus was unable to collect more than 
one-third of the P.O* passing through it, a stream of 
dilute aqid was soon flowing from the basin below the 
pipes at the rate of J gal. in eighteen minutes. The 
concentration of the acid collected steadily rose as the 
temperature of the gases from the stoves increased 
from 100 to 145 deg. C. The first bottle (4 gal.) 
showed a concentration of 19.28 per cent H,PO,; the 
.second bottle 21.5 per cent; the third 21 per cent; 
the fourth 23 per cent; the fifth 31 per cent; the sixth 
41 per cent; hnd the seventh 60 per cent. The last 
runnings showed a concentration of 64 per cent H3PO,. 
Had it been possible to continue the test longer the 
strength of the acid would no doubt have reached 80 
to 90 per cent. 

No more briquets were added until 11: 10 p.m., when 
it was found that the charge chamber was completely 
empty. Then 400 lb. was added, but it ran through 
to*the hearth almost immediately. At this time the 
temperature of the air to the oil burners had dropped 
to 326 deg. C., but the temperature of the gases to 
the stoves had risen to 300 deg. C., showing that there 
was practically no green charge in the shaft to absorb 
the heat units from the gases. On analysis these 
volatile products showed only about 64 per cent of com¬ 
bustible gases, exclusive of the phosphorus. This quan¬ 
tity was insuflicient to cause the gases to burn. One 
hour later, however, it seemed apparent that the furnace 
was operating at its highest efficiency and therefore it 
was decided to charge all of the remaining briquets and 
fill the furnace shaft to the flue. Accordingly 950 lb. 


was added between 12: 15 a.m. and 1:14 a.m., Oct. 29. 
Fifteen minutes after the last addition of briquets the 
gases from the furnace were analyzed and showed the 
following composition: 

Pit font PerOnt 

PH*. 2 2 (>t.. 0.2 

7 7 ro. 13 8 

These gases were able to support combustion and 
burned quietly at the stoves, increasing the tempera¬ 
ture of the going to the precipitator and also the 
strength of the acid collected. It was found at this 
time that the oil pressure, and therefore the amount 
consumed, could also be considerably lowered without 
cooling the furnace, and the rate of consumption was 
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finally reduced to 8.3 gal. per hour for both burners. 
The furnace was allowed to run until 4 a.m., when it 
was again tapped and this time a very molten .slag 
was obtained which continued to flow from the furnace 
in a steady stream for about one-half hour. Upon 
cooling thi.s slag exhibited the characteristics of a 
brittle glass and ranged in color from grayish green 
to dark blue. Analysis of average samples of this slag 
are shown in Table II. 

The average phosphoric acid content of this final slag, 
as will be noted, was 0.77 per cent, which means that 
nearly 97 per cent of the acid present in the original 
charge was volatilized. This elimination of acid from 
the slag is about as complete as that obtained by the 
use of the electric furnace for the same purpo.se. 

Yield and Cost of Product 

It is rather difficult to arrive at a fair figure show¬ 
ing the yield of acid (PjO.) per gal. of fuel oil con¬ 
sumed in a test of such short duration, particularly 
when the furnace was not functioning at its best until 
the latter part of the run. It seems fair, however, to 
take the rate t)f fuel consumption during the last two 
hours of the run, when the furnace attained its max¬ 
imum temperature (between 1,500 and 1,600 deg. C.) 
as that at which the oil could be fed to the burners 
had it been possible to conduct the experiment for a 
longer period. During the last 34 hours of the test 950 
lb. of briquets was charged into the furnace shaft and 
completely reduced to a molten slag with the evolution 
of 161.9 lb. of phosphoric acid (P^Og), or 96.90 per cent 
of that present in the original mass. The amount of oil 
consumed (at the rate of 8.3 gal. per hour) in driving 
of! this acid was 29.15 gal. This gives a yield of 6.66 
lb. of P.p. per gal. of fuel. At the present price of 
oil and phosphoric acid given above the cost of the 
fuel consumed was 14.4 per cent of the value of the 
product for fertilizer purposes. It will be noticed, how¬ 
ever, that the cost of fuel per lb. of acid produced 
appears actually higher than that obtained in the previ¬ 
ous furnace run when the volatilization of acid was 
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much leas complete. Probably better figures would have 
been obtained had the furnace been tapped earlier, as 
the acid may have been largely eliminated from the 
slag long before the latter was run out of the furnace. 
There is certainly little doubt, however, that in a pro¬ 
longed test with a larger furnace a much lower fuel 
consumption per lb. of acid produced would result. 

Yet even on the basis of these figures this process 
appears economically superior to the present method of 
producing soluble phosphates for fertilizer purposes. 
In manufacturing acid phosphate, Tor instance, sul¬ 
phuric acid is used as the reagent and the cost of this 

TABU*: III AMorNTS AM) CuST OK MINK BI N IMIOSl'll ATK AND 
roKK BKKKZK HKt^nUKl) I*KI{ TON OK IMIOSIMIOBU' 
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acid represents at least 23 per cent of the value of the 
product. In the furnace process, on the other hand, 
fuel oil is the reagent used and even with the small 
and admittedly inefficient experimental plant the cost 
of fuel oil reipiircd to bring about the desired reac¬ 
tions was less than 15 per cent of the value of the 
product. To the cost of the fuel oil there must also 
be added, however, the price of the coke incorporated 
in the briquets, but this does not appreciably increase 
the expense of treatment. 

In Table 111 the estimated cost of preparing the 
briquetted charge for furnace treatment is given, and in 
Table IV is shown the approximate cost of producing 
phosphoric acid by the furnace process in a plant 

TABT-E IV. ('DST I’KU TON OK IMIOSI’IIOUK' A< ID (l’if)ft) 90 I'KK <’I :NT 
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capable of turning out thirty tons per day of twenty- 
four hours. While some of the cost items are based 
on the data gathered in the runs of the experimental 
furnace at Arlington, Va., others are estimated or based 
on estimates received on the cost of building a larger 
plant. This plant would comprise the furnace and 
auxiliary equipment, including the electric precipitator 
and also grinding and briquetting machinery, storage 
bins, a mixer, drier, etc. The costs arc also based 
on the assumption that the plant would be located in 
the Florida phosphate fields. 

Even in making the most liberal allowances for the 
various items of expense the total cost of manufac¬ 
turing phosphoric acid by the furnace process amounts 
to only $49.83 per ton, or 2.49c. per lb., as against the 
present selling price of 6.25c. per lb. 


It is intero.stin}f to cofnpare this cost with that of 
producing a ton of phosphoric acid in the form of acid 
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phosphate. In Table V is shown the average cost of 
this commodity as s;iven by throe large manufacturers. 

Under the must favorable conditions the present cost 
of producing phosphoric acid in the form of acid phos¬ 
phate is $81.25 per ton, or 4.6c. per lb. Many manu¬ 
facturers claim their cost of production is considerably 
higher than this figure. 

On the basis of the data so fjir obtained, therefore, 
the cost of manufacturing phosphoric acid by the fur- 
imce method should be little more than one-half of 
that of producing it by the sulphuric acid process. 
When we take into consideration al.so the facts that 
by using the smelting process a concentrated product 
would be obtained which can stand heavy transportation 
and handling charges and that the life of the phosphate 
deposits would be greatly prolonged because the waste 
of low-grade phosphates would be largely eliminated 
the future of this process appears very promising 
indeed. 

Ibiri'.-nj (if 

of Aki b'ultiir<‘, 

W'ii.^liiiiMtoii, D. 

Vanadium* 

Hy Frank L. Hess 

T he minerals of vanadium are the sulphide, 
patronite; the oxidation product.s, vanadinite, 
dcscloizitc, dechenite, psittacinite and relatetl minerals 
found in the oxidized parts of lead and copper veins, 
carnotite and roscoelitc fa vanadium mica). It is also 
present in unknown form and small fractions of 1 per 
cent in ilmcnite, some asphaltitos and some iron ores, 
.such as the minette ores of northeastern hVance and 
other iron ores of France. 

Patronite, now the most important vanadium ore, 
furni.shing probably two-thirds of the world’s vanadium, 
is found at only one place, Minasragra, Peru, where it 
occurs in a single mass of asphaltic material with a 
roughly lenticular horizontal section in sedimentary 
rocks. The depth to which it extends is unknown. 
Carnotite is found in thjs country in flat-lying soft sand¬ 
stone beds, as a deposit formed by the replacement of 
wood or other vegetable remains, now fossilized, and as 
material impregnating the sandstone. Uoscoclite occurs 
as a thin flat vein and as an impregnation in flat-lying 
.sandstone near Placerville and Vanadium, Col. 

Many ilmenites, segregations from igneous rocks, 
carry a small fraction of 1 per cent of vanadium but 
have not yet been worked for vanadium. 

Imports 

Vanadium ore imported during the last six months of 
1918 amounted to 1,772,215 lb., valued at $6,333. No 
separate record was keF>t prior to July, 1918. 

•Advfinrft Mineral Ri-sourcr:8 of thn U. S., 1918. 
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The United States, as the largest steel-making nation, 
is the largest user of vanadium. England, Germany 
and France buy ferrovanadium from this country and 
also buy ores when possible. 

The Minasragra deposit is owned by an American 
comy)any, the American Vanadium ('n., but of course the 
f)o1itical control is wholly in the hands of Peru. 

The exports from Peru ainl the production in the 
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Jn a general way the sulphide patronite is roasted 
and fn.-ed with a soda salt to form sodium vanadate, 
which after extraction is srneltcal in an electric furnace 
to ferrovanadium carrying between 35 and 40 per cent 
of vanadium. 

The vanadates of lead, coppei iiid zinc are commonly 
fused with a soda salt, the lead .separating as metal and 
the vanadium going into the slag as sodium vanadate, 
from which point the general process is the same as for 
pat ronite. 

In the treatment of carnotite for radium, vanadium is 
separated as oxide or iron vanadate, which is reduced in 
the electric furnace to ferrovanadium. 

Rnscoelite-bcaring .sandstone is roasted with .salt and 
pyrite, lixiviated, fdter-pressed, the .solution treated with 
a ferric salt to precipitate the vanadium, the precipitate 
fdteied out, and the ferric vanadate smelted in an elec¬ 
tric furnace to ferrovanadium. 

Some asphalt it(! has been burned in Peru and the ash 
shipped to the United States for treatment, prc.sumably 
by fusing w'ith soda, ami so on. 

In smelting the mi nett e ores of France, the vanadium 
is carried into tfu* slag and is extracted from that. 

Uses 

'Phe one use that make-^ vanadium of large economic 
valiH* is as a scavenger and alloy in steel. Adiled to 
steels in (|uantities of 0.25 to 1.50 per cent, it is said to 
remove occludeil oxygen and nitrogen and also to com¬ 
bine with the steel. In the smaller quantities, it is .said 
to give great toughness and is u.scd in .steels for tauto- 
mobile axles and other part.s on which severe strains 
come, for hx*nmotive tires and frames and in similar 
steels. The larger quantities are used in high-.speed and 
other tool steels. Its use is now as standard as that of 
tungsten iii high-.speed steels. Small quantities of vana¬ 
dium have l>ccn ii.sed in dyes and medicinc.s, and still 
smaller (]uantities for other purposes. 

In the manufacture of steel, efforts are now being 
made to use molybdenum as a toughener and titanium 
as a .scavenger as substitutes for vanadium, but these 
substitutes are not common. Titanium has been used 
in ca.st steels, though not with entire success. 


Active or Available Chlorine 

By J. R. MacMillan* 

Although the following notes may seem to cover the 
simplest form of chemistry, the writer ha.s encountered 
.some peculiar ideas concerning the principle.s involved. 

The term “active” or “available” chlorine is used to 
define the chlorine in bleaching powder that has oxidiz¬ 
ing power, to ilistinguish this from the chlorine prc.sent 
in the form of chlorides or chlorates. It is the u.sual 
practice in routine analysis of bleaching powder to 
determine the active chlorine and also the total chlorine 
present. The dilference in percentage between the 
active and total chlorine is called chloride chlorine or 
inert (hloririe. Thus good bleaching powder may test: 

l*iT ('rnt 

AfliM- ••hliiniii- .:{7 :• 

Ti.I.il rlilciiii.-. :iS.l 

(I liNn I'll' . 0.6 

while; decoinpo.sed bleaching powder may test 

l-. r Crnt 

'I'iitiil 36.5 

riiioii 7.0 

If bleaching pow^der could be made under ideal con¬ 
ditions. the percentage of active and total chlorine 
would be the same. 

When bleaching powder is dissolved, however, the 
term "active” chlorine becomes .somewhat of a misnomer, 
as the active ririnciple then is the oxygen in the calcium 
hypochlorite. However, as two atoms of chlorine arc 
required to react to place one atom of oxygen in calcium 
hypochlorite, the results, if this is understood, are 
expros.sod correctly either in terms of chlorine or 
oxygen. The .same is true when chlorine is absorbed in 
alkaline solutions or in milk of lime. If conditions a.s 
to temperature and di.siribution of gas are properly 
maintained, all of the chlorine absorbed wdll be indicated 
by analy.ses to be “active,” although only one-half of it 
will be present in the hypochlorite formed. For in.stance, 
consider the reactions 

2Na()H + Cl. - - NaClO 1 NaCl f- H..0 
2Ca(OTt). I 2C1, - Ca(ClO), -f CaCl, j- II/) 

Thus a pound of chlorine gas is equivalent to a pound 
of active chlorine in bleaching pow^ler. 

If .some of the chlorine pre.sent in the form of 
chloride, according to the.se reaction.s, can be removed 
from the .solution, then it is possible to get an analytical 
result showing a higher percentage of “active” chlorine 
than the percentage of total chlorine present. This is 
po.ssible lK?cau.se the oxidizing power of the solution is 
really what is determined, although it is expres.sed in 
terms of chlorine. This condition can be demonstrated 
by pa.ssing chlorine slowly into strong, well-cooled 
caustic soda solution of say 40 per cent strength, and 
fdteidng off the salt crystals that form. 

These statements are offered with the hope that they 
may he of assistance to .some, as the following opinions 
have been encountered a number of times: First, that 
when chlorine is ah.sorbed in an alkaline solution, only 
one-half of it can be “active,” because the other half 
form.s chlorides; second, that since, in a properly pre¬ 
pared solution made from chlorine and an alkali, the 
percentages of active and total chlorine as determined 
are equal, while only one-half of the chlorine is present 
in the hypochlorite formed, an efficiency of 200 per cent 
is attained in some unexplained manner. 

A careful study of the valences involved will indicate 
the fallacy of both of these views. 

•rhlof Chomtst, NIaKara Alkali To., Niagara Falls, X. V. 
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Process and Equipment for Refining BensSene Hydrocarbons 


A Detailed Discussion of Benzene Washer Construction—Materials of Construction: Cast Iron,* Wrought 
Iron, Riveted and Welded, Sectional Plates, and Lead—Design of 
Body—^Types of Agitators 

By a. THAU* 


N early all modem benzene works are now 
arranged so as to be able to supply pure oi- 
washed products complying with the trade spec¬ 
ifications, and in the design of the benzene plants such 
perfection has been reached during recent years that 
the consumers are content to buy the finished products 
instead of taking the crudes and purifying them at 
their own plants. 

The purifying of the benzene products is, with suit¬ 
able plant and properly trained men in charge, not a 
difFieult task; but the most troublesome piece of appa¬ 
ratus in a benzene plant is undoubtedly the washer, in 
which the products are brought into intimate contact 
with different washing mediums, the effect of which is 
to take up and remove certain impurities from the 
benzene hydrocarbons which would otherwise impair 
their purity. 

Washing Light Oil Direct 

The crude benzene hydrocarbons are transferred into 
the washer, coiisi.sting of a vertical cylindrical vessel 
which they fill to only such a height that ample room 
remains for the addition of the respective washing 
mediums. When the benzene industry was compara¬ 
tively young, the crude benzene or light oil distilled off 
the wash oil in the first stage, having a strength of 55 
to 65 per cent, was accumulated and treated directlj^n 
the washer. There are a number of plants at work yet 
practicing this old wasteful method, which causes a 
great loss of both benzene and washing acid. In all 
modern plants the light oil is redistilled and divided 
into two or more fractions. A comparatively great 
amount of residue is recovered at the same time, con¬ 
sisting mainly of wash oil and naphthalene, which, 
though not of great value in itself, facilltatea the wash¬ 
ing process considerably by its absence and is respon¬ 
sible for great economy by reduced acid consumption 
and benzene losses compared with the first-mentioned 
method. 

Intermittent Redistilling 

The recently built, large benzene plants can, accord¬ 
ing to their working methods, be divided into two 
classes. In the one, forming the majority, the light oil 
is transferred into a retort still having the form of a 
large horizontal boiler, carrying in place of the dome a 
high fractionating column. The light oil is distilled and 
the products fractionated according to their boiling 
point, conducted to different collecting tanks and each 
fraction is washed and finally redistilled separately as 
soon as a sufficient quantity of the respective product 
has been accumulated. The light oil is by this method 
redistilled in an intermittent process, after the con- 

*Aui>n‘iiiloiu1*.'iit. Coke Works and Cheinlr.'il Plants of th»* Ox**ld- 

•*uniiV rn»n Wmks. OxelOsund. In Sw»*d»'ii. 


elusion of which the residue, consisting of wash oil 
w’ith naphthalene in solution, is transferred to a crystal¬ 
lizing pan, in which the naphthalene settles and the 
wash oil can be decanted off. 

(Continuous Redistilling 

The above-mentioned second method in redistilling 
light oil owes its existence to the efforts to make the 
whole benzene plant a continuously working process. 
These efforts have so far been crowned with success 
that it has been possible to make the whole distilling of 
the crude products continuously working--that is, up 
to the point where they must be subjected to washing, 
in the continuous redistilling of the light oil by this 
method, two fractions are obtained, a larger one 
consisting of 90 per cent benzene and a smaller one 
consisting of those hydrocarbons which have a higher 
boiling point than benzene. The residue runs off con¬ 
tinuously in a thin stream conducted into a crystal¬ 
lizing pan. 

Continuous Fractionating 

Although it is not intended to go fully into detail in 
this article as to the comparative merits of these two 
methods, it may appear to be disadvantageous to obtain 
only two fractions, making a further fractionating 
during the final distillation compulsory. Some benzene 
plant constructors claim to be able to provide continuous 
working stills yielding any desired number of fractions, 
but even at its best, these fractions are so roughly 
.separated that a further close fractionating will be 
nece.ssary during the final distilling. A splitting up in 
more than two fractions makes a continuous working 
still rather complicated and requires very clo.se atten¬ 
tion in maintaining certain temperatures^ 

Two Fractions While Redistilling 

From a practical point of view, especially in consid¬ 
eration of the washing process, dividing into more than 
two fractions is not an advantage, particularly as even 
with a very close fractionating of the crude products 
in the intermittent process a further, though slight, 
fractionating during the finishing distillation canijot 
altogether be avoided. The division of the crude prod¬ 
ucts into two fractions simplifies the plant in that only 
two store tanks for the intermediate products are 
required, while such a plant is at a disadvantage in 
being unable to allow the .sale of crude toluene, xylene, 
solvent naphtha, heavy benzene, etc. The demand of 
those products in the crude state is, however, limited. 

METH0D.S OK Washing Different Fractions 

Thus, in washing crude benzene hydrocarbons, there 
are, depending upon the arrangement of the plant, three 
different possibilities: 1, The light oil is washed 
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without redistilling. 2. Th« light oil is redistilled in¬ 
termittently and split up in a number of distinct frac¬ 
tions which differ from the finished products only in 
that they contain chemical and mechanical impurities. 

3. The light oil is, in continuous working stills, redis¬ 
tilled and separated in two fractions—viz., 90 per cent 
benzene, and hydrocarbons with a higher boiling point 
than benzene. Of course i)y the arrangement of the 
plant according to the .second method it is also possible 
to divide the products into two fractions as in the third 
method, although this is rarely done. 

As already mentioned, the first of these methods, 
though still practiced in a few old plants, is antiquated 
and too wasteful to be W'orthy of further consideration 
in this connection. * 

Washing PAiiTiniLAR Fractions 

In a plant using method 2 or 3 there is the 90 per 
cent benzene to be treated by itself in the washer. The 
specific gravity of the crude benzene is about 0.88, that 
of the respective washing medium—viz., sulphuric acid, 
water and alkaline lye -1.8, 1.0 and 1.15 respectively. 
It is thus evident that a considerable difference exists 
between the specific gravity of benzene and the respec¬ 
tive wa.shing medium with which it is treated, and as in 
the washing of benzene not much heat is developed, the 
two Huids do not mix readily, but separate easily. The 
same remarks apply to the next fraction -viz., toluene 
- though the temperature when mixing the acid with 
the toluene is rai.scd somewhat higher than in the 
ca.se of benzene. Coming to the la.st .separately obtained 
criule fraction, the solvent naphtha, such a heat is set up 
by the reaction of the acid and the lye upon the hydro¬ 
carbons that a temperature approaching the boiling 
point of water is fre(|uently reached. Taking into con¬ 
sideration that, in the ca.se of a liquid, specific gravity 
means density, it will be quite apparent that an increase 
of temperature considerably facilitates the mixing of 
the liijuid.s and jeopardizes their separating after wash¬ 
ing. 'rhq.se facts make the treatment of solvent naphtha 
in the washer diflicult and wasteful. Solvent naphtha 
forms with acid and lye an intimate mixture which can 
justly be called an emulsion. Once an intimate contact 
is reached between .solvent naphtha and acid or lye, its 
temperature is rai.sed .so much that a settling and drain¬ 
ing of the wa.shing medium can be effected only after 
the Iap.se of a con.siderable time, during which the con¬ 
tents of the wa.sher have somewhat cooled down. It 
mu.st, however, be understood that the ilifference in spe¬ 
cific gravity between solvent naphtha and the respective 
washing medium is for practical purposes equally as 
great as in the ca.se of benzene and the washing medium, 
the only difference being that the washing medium acts 
(piickly upon benzene, generati/ig little reactionary heat, 
while with .solvent naphtha the action is much slower. 
Thfl temperature, however, is raised to a much higher 
degree, thereby balancing the former difference in 
specific gravity lor, better expres.sed, density) and 
facilitating the formation of an emulsion which even 
when cooled down will not dissociate completely. The 
washing medium drained off the solvent naphtha con¬ 
tains thus always a great proportion of hydrocarbons, 
and this is mainly responsible for the great losses in 
treating this faction, which amount to 30-40 per cent 
at its best, not taking into account the time spent, 
which, to obtain a fair separating after the washing, 
may cover even several days. 

It will thus be readily understood that method 3, by 


which only two fractions have to be treated, has its 
advantages as far as the washing is concerned, while 
greater attention must be paid to the final distilling to 
obtain the proper fractions. The care necessary to be 
taken thereby cannot be called a disadvantage, as it 
docs not entail extra cost for heat or labor and with a 
little skill the fractions can be separated with equal 
precision as if they had been fractionated before. 

By splitting the light oil in two fractions, benzene 
and heavy hydrocarbons, while redistilling it, the latter 
consist approxim&tely two-thirds of toluene and xylene 
and one-third solvent naphtha and still heavier com¬ 
pounds. Naturally such a compound fraction is more 
easily and quickly washed than if the solvent naphtha 
were treated by itself, though I have not been able to 
get any evidence that the washing losses are propor¬ 
tionately smaller. From the amount of liquid hydro¬ 
carbons in both cases, I am inclined to believe that the 
losses of solvent naphtha are in both washing methods 
proportionately equal. It is thus apparent that too close 
fractionating in redistilling the light oil is not an 
advantage. 

Means and Effects of Washing 

Without going into detail as to the actions taking 
place between hydrocarbons and washing medium, it 
may be .said that the acid precipitates the greatest part 
of the impurities, which coagulate to a tarry consistency 
while warm, and in the colder state become of a pitchy 
nature and may even form lumps if not withdrawn 
«iuickly. In the heavier hydrocarbons some of the im¬ 
purities are polymerized and remain in solution. They 
are recovered as residue in the still after the liquid 
hydrocarbons are driven oft' and can bo evaporated to 
any desired consi.stency by vacuum distillation, forming 
the slightly transparent cumaron resin. 

A certain amount of acid is retained by the hydro¬ 
carbons in the wa.sher, which vrould be detrimental to 
their further u.se and injure the apparatus in which 
they are subjected to final distillation. To neutralize 
these remains of acid the hydrocarbons are equally 
intimately mixed with an alkaline lye; caustic soda 
lye at a density of 1,15 is probably the best. Ordinary 
washing soda or milk of lime is applied in some plants 
for the same purpose. Washing soda has the disadvan¬ 
tage of greater bulk. Soda lyes have the advantages 
over milk of lime that a smaller quantity need be 
applied in proportion to the effect, that no stirring 
arrangements arc required to keep the alkali in suspen¬ 
sion and that the whole method of application is much 
cleaner and more easily controlled. 

As it would be a waste of alkali to neutralize all the 
acid which remains mechanically mixed with the hydro¬ 
carbons, these receive a preliminary washing with 
water, which removes a great proportion of the acid, 
and only those particles which arc intimately mixed 
with the hydrocarbons and held in close suspension 
need be neutralized afterward. By this intermediate 
wasfiing with water, the consumption of alkali is 
reduced considerably, no excessive reactionary heat is 
created and boiling over of the contents in the washer 
is prevented. 

Re-using Sulphuric Acid for Washing 

In many, perhaps in most, modern plants provision is 
made to run the sulphuric acid which may have been 
used for a second or third washing into a specially pro¬ 
vided store tank, from which it can be transferred to 
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the benzene ivasher again for further use later on. 
Appealing as this arrangement may seem from an eco¬ 
nomic standpoint, it is of little use in practice and if 
employed is generally the cause of more bother than 
economy owing to the impurities obstructing the con¬ 
necting pipes and settling in the collecting tank. As 
all the acid used for washing benzene hydrocarbons is 
in any case regenerated and worked up in the manu¬ 
facture of sulphate of ammonia, it is better not to take 
any risks as to the possibility of beipg able to apply 
the once-used acid a second time. 

Arrangement of Washing Apparatus 

As will be gathered from the foregoing remarks, the 
washing apparatus must be of suitable design to induce 
a very rapid mixing and intimate contact between 
hydrocarbons and the respective washing medium and 
also must facilitate an easy settlement and separation of 
the two fluids afterward. 

The position of the washer in the benzene plant must 
be elevated so that the used acid, decanted off at the 
bottom outlet, can run by gravity to a regenerating plant 
and so that the washed hydrocarbons can, also by 
gravity, be transferred to the finishing still. 

Capacity of Washer 

The washer body consists of a vertical cylinder, and 
its capacity must be such as to be in direct proportion 
to that of the finishing still, or where the latter is 
much greater the washer capacity may be one-half or 
one-third that of the finishing still. In all cases the 
proportion to the capacity must be such that the washer 
can be emptied completely into the finishing still. As 
the latter cannot be filled to the top, .some free space 
mu.st be left above the surface of the liquid. 

Material of Washer -Cast Iron 

The washer is made cither of cast or of wrought iron. 
If of the latter, it must be lead lined. The objection 
against cast iron is the great weight, making a very 
strong and substantial sub.structurc necessary to carry 
the whole apparatus. The difference in weight between 
a good lead-lined wrought-iron washer and one of bare 
cast iron of l A to 2-in. thicknc.ss is, however, not so very 
large. The rule has been in recent years to employ 
bare cast iron of about ri-in. thickne.ss and u.se it till 
the effect of the acid makes itself felt by a number of 
irregular holes eaten in the shell. The washer is then 
lined with sheet lead of i to &-iii. thickness fastened by 
cutting out pieces corresponding with the holes eaten 
in the shell. The cut-out pieces are then run full of 
lead, which fills the holes in the shell and gives the lining 
a hold in as many plapes as possible. 

Even under most favorable conditions the difference 
in price between sheet lead and cast iron is so great 
that the writer has found it more economical to calk 
holes eaten through the shell with soft lead. After the 
apparatus gets too highly depreciated it is replaced. 
In the long run it is cheaper than lead lining it, unless 
one gets a casting with a number of bad sand holes. 

Wrought Iron, Riveted 

A fabricated wrought-iron washer must be lead lined, 
otherwise the acid will dissolve the iron scale around 
the rivets,* which then become loose and leak almost 

*Editor^8 Note: American practice overcomes this difficulty by 
fusing the edges of the rivets and calked joints electrothermally. 
Oxide, to be sure, is Included, but the acid is prevented from 
working under the rivet head. 


immediately. To enable tiie lining to be placed evenly 
into the shell, the rivets must be countersunk on the 
inside. Through numerous holes drilled into the shell, 
lead rivets are driven to which the lining is attached by 
burning while the rivets are knocked flat on the outside 
of the shell. As there is a gresit difference in the 
expansion coefficient of lead as compared with wrought 
iron, the iron expanding and contracting with tempera¬ 
ture more than lead, the use of lead-lined wrought-iron 
receptacles cannot be recommended at all in cases where 
temperature variations are had as in a benzene washer. 

Wrought Iron, Welded 

If wrought iron js employed as material for the 
washer shell, only a cylinder with autogenously welded 
scam .should be selected for the purpose and this covered 
inside homogeneously with a coating of lead about A in. 
thick. Such a washer is preferable, even compared 
with one of cast iron, but its price is several limes 
higher. While in the case of wrought iron the shell can 
be made of one single length, there are generally two or 
three pieces flanged together in a cast-iron washer. 

Sectional Pirates, Lined 

There is a method of constructing washers of 
wrought- or cast-iron sections with horizontal and 
vertical flanges. The edges of the corresponding lead 
sheets are caught between these flanges, which are then 
boiled together tightly. Such washers last just as long 
as homogeneously lis'id-covered ones, if the single sec¬ 
tions do not have too large surface dimensions. However, 
the large number of joints inside the wa.Mhcr give acid 
and impurities places for lodging and thus make clean 
washing almost impossible. 

Lead Lining 

With lead-lined washers, the trouble caused by expan¬ 
sion makes itself felt. The lead sheeting gradually loses 
its elasticity. If not fastened over an area greater 
than 12 s(|.in., it begins to bulge and warp. Then after 
a short time it will crack just over the bulges. In 
exceptionally bad cases the whole lining has dropped to 
the bottom of the washer because it had not been 
fastened in a sufficient number of places or over the 
necessary area. This trouble is avoided with washers 
built in sections that are flanged and bolted in both 
directions as well as with homogeneously lead-covereii 
ones, because cast iron does not expand and contract as 
much as wrought iron. Also, owing to the greater 
thickness of a cast-iron shell, it is quite obvious that 
a lead-lined cast-iron washer will last longer than a 
Avrought-iron one. 

'J'op oV Washer 

The top of the washer ends in a flange to which a did 
is bolted, on which in most cases the gear and bearing 
for the internal stirring arrangement are mounted. 
The lid is provided with several openings, one in the 
center through which the shaft of the stirrer is intro¬ 
duced, one manhole with loose removable lid for inspec¬ 
tion and several pipe openings for the introduction of 
the benzene hydrocarbons, acid and alkali respectively. 

Shape of Washer 

The design of the washer, the shape of its bottom and 
in particular the stirring arrangements are briefly 
described by a number of sketches of which Fig. 1 
shows the simplest form in u.se. 
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This washer is built up of three .cylindrical flanged 
sections of cast iron. To the top flange a lid is bolted, 
which supports on two bracket bearings a horizontal 
shaft with fast and loose pulley at the end. The driving 
shaft is geared by a pair of cog wheels at the center of 
the lid to the vertical stirrer shaft, which is suspended 
freely from the lid and supported by means of ball 
bearings. At the bottom end an ordinary propeller is 
kcye<l to the shaft so 
that it will agitate the 
contents of the w’lishcr 
when revolving. The 
bottom section of the 
washer tapers in fun¬ 
nel shape into an out¬ 
let branch with flange. 

The arrangement 
shown in Fig. 1 of sup¬ 
porting the washer by 
vertical columns or 
joints is rather an ex¬ 
ception now. To make 
the bottom connections 
of the washer as short 
as possible and easily 
accessible, modern 
washers are provided 
with brackets on the 
shell which rest on a 
horizontal girder frame. 

This may be placed in 
a corner of the build¬ 
ing so that three sides ^ .<?i«:ctional i^AST-inox 

of the frame are sup- wAsiTioit 

ported by the \ralls of 

the building and the fourth by a column. The shape of 
the bottom shown in Fig. 1 has in its steep taper the dis¬ 
advantage that the heavy solid impurities collect imme¬ 
diately alMWe the bottom outlet. If the drain cock can¬ 
not be opened at once for any rea.son, these tars upon 
cooling set hard, and great difliculties are then expe¬ 
rienced in removing the charge. However, this bottom 
i.M of ideal shape for separately drawing off water or lye 
without loss of benzene hydrocarbons. 

The bottom of the majority of washers is now 
tapered much less. The practice of having an acid 
washer from which the benzene is transferred into a 
second one for washing with water and lye has been 
abandoned nearly everywhere. 

Propeller Agitator 

'fhe stirring arrangement is the most vital part of 
these washers. It is not enough simply to impart 
motion to the liquids. Owing to their comparatively 
great difference in density, they dissociate quickly and 
in order to maintain them in intimate contact, a very 
effective mixing is necessary. The acid has a tendency 
to settle on the bottom and the hydrocarbons tend to 
form a distinct upper layer. The propeller drives the 
acid upward into the hydrocarbon zone, from which it 
settles in a finely divided state. Experience has proved 
that the contents of the washer revolve wdth the pro¬ 
peller and the mixing is not sufliciently violent. Some 
improvement has been obtained by mounting in addition 
a horizontal paddlewheel just above the bottom section, 
geared by means of cog wheels to the vertical propeller 
shaft. The paddlewheel breaks up the boundary be¬ 
tween the two liquids and acta as a brake to ^ho rotating 



motion of the liquid in the washer. The disadvantage 
of such an arrangment is obvious in that the internal 
arrangement is not sufficiently accessible and cannot be 
oiled or greased. 

Turbine Agitators 

A similar washer with wrought-iron cylindrical shell 
and cast-iron lid and bottom section is shown in Fig. 2. 
A vertical pipe is rigidly fixed in the center of the lid 
extending into the washer guiding the agitator shaft, 
which reaches down as close to the bottom as possible. 

The peculiar turbine wheel-like shape of the agitator 
insures belter mixing and the semi-spherical shape of 
the bottom enables the stirring wheel to be placed very 
close to the draining outlet. This design, however, has 
not always proved advantageous. In cases where a large 
amount of solid impurities has settled out, these 
impurities cannot be withdrawn entirely without an 
accompanying amount of hydrocarbons, which, being 
fluid, have a tendency to force themselves through from 
above, before the impurities deposited on the sides have 
had time to reach the outlet. In all other respects the 
washer resembles the one shown in Fig. 1. 

Dieeerent Methods of Agitating 

It has generally been observed that the tendency of 
the two liquids in the washer to separate is greater than 
the effect of any stirring arrangement to mix them. 
To get a better washing effect with the new type of 
washers it is not enough simply to stir the liquids but 
one must he pumped through the other. This is accom¬ 
plished in one of two ways. The hydrocarbons are 

pumped from the up¬ 
per part of the washer 
and forced through 
the washing medium 
layer at the bottom, 
or the action is re¬ 
versed and the wash¬ 
ing medium is pumped 
from the bottom and 
forced into the upper 
zone through the 
hydrocarbons. In the 
former the benzene 
rises in finely divided 
drops to the top, in 
the latter the acid is 
sprayed through the 
benzene. In both cases 
an equally intense 
washing e^ect is ob¬ 
tained. As to the re¬ 
spect! ve advantages 
and disadvantages of 
these washers, they 
appear to be about 
balanced. If the ben¬ 
zene is pumped from 
above through the 
acid, the pump rotor 
must be placed in the 
bottom and rotate and rest continually in the acid, the 
corrosive effects of which are soon fell, especially if a 
guide bearing for the shaft is provi<led at the bottom. 
Tf the bottom cock gets obstructed with congealed im¬ 
purities, then the impeller wheel gets obstructed by 
these dep''sits, which impair the effect so much that it 
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must be cleaned by hand. The advantage of the above The design shown in hSg. 3C has been improved to 
t 3 rpe rests with the fact that small charges of hydrocar- cover the whole diameter of the washer with the stirrer 
bons can be treated, as the washer need not necessarily as shown in Fig. 4. The inner cylinder does not extend 
be full. completely down to the tapered bottom of the washer, 

Free from the above-mentioned disadvantages is the but rests on a number of brackets projecting horizon- 
second group of washers, in which the impeller is tally inside. Under these brackets the star-like impeller, 
placed in the upper zone so that it comes in contact keyed to the suspended vertical shaft, is arranged; its 
only with the acid while rotating. The quantity of diameter corresponds with that of the washer inside, 
hydrocarbons treated each time must always be sutfi- The blades of the impeller are twisted propeller-like 
cient to immerse the impeller completely. For plants underneath the internal cylinder, and the ends extending 
which treat benzene hydrocarbons in great bulk and outside of this cylinder are shaped like ordinary fan 
always work with full charges, this latter type of 
washer is to be recommended. 

Upward Propelling Agitator 
A simple type of washer in which the benzene is 
forced through the respective washing medium is 
shown in Fig. 8A. To the agitator shaft there is 
attached by spokes and brackets an inverted conic 
frustum, within which there is fastened an Archimedean 
screw. By revolving the frustum, the washing medium 
is drawn up by the screw and discharged at the top, 
where it passes down through the hydrocarbons to be 
circulated again. 

Downward Propelling Agitator 
In the typo represented in Fig. 3B the action is 
reversed. Otherwise the arrangement is identical with 
that shown in Fig. 3A. The conical frustum is narrow 
at the top and wide at the bottom. The screw inside is 
arranged so that the hydrocarbons are forced down¬ 
ward through the cylinder and dispersed through the 
washing medium at the bottom, rising outside of the fig. 4. gomuined mixing and proi'Elling agitator 



cylinder to the top, an action which is continuous. 

Upward Propelling Agitator 
In the washer shown in Fig. 3G the frustum around 
the Archimedean screw is stationary. It is held by a 
number of brackets on the washer bottom so that a 
passageway is formed underneath the cylinder edge. In 
the deepest part of the tapered bottom section of the 
washer, just over the draining outlet, a guide bearing 


is fixed in a star-shaped bracket, guiding the lower 
end of the vertical shaft. The washing medium is 
driven up through the middle cylinder by the screw 
and falls down through the hydrocarbons in the annular 
space between the inner cylinder and the washer shell. 
By reversing the drive of the stirrer the action can be 
reversed. 


blades. When revolving the shaft, the twisted inner 
portion of the impeller creates a suction inside the 
inner cylinder through which the hydrocarbons are 
forced down, and by leaving the cylinder at the bottom, 
passing through the washing medium, they are again 
effectively mixed by being agitated from the fan blades. 

While in the types shown in Figs. 1 and 2 the con¬ 
tents of the washer are simply agitated, in Figs. 3A, B 
and C they are mixed by forcing the 
two zones through each other. In 
the latest designs of washers efforts 
have been made to combine both 
types to obtain the double effect. The 
first construction of this kind is 
shown in Fig. 4, where mechanical 
agitation is provided in addition to 
pumping. 

Turbine Pump in Bottom 
In’the most modern types of wash¬ 
ers a specially constructed turbine 
impeller has been adopted whicli not 
only pumps the liquid upward or 
downward but also throws it out with 
centrifugal force divided in very 
line streams. Such a washer is 
shown in Fig. 6 which at the same 
time gives a good design for the 
bottom. The impeller has the form of a pipe which 
broadens out trumpet-like at the bottom and is built 
similar to a turbine pump with fine openings at its 
periphery and slots in the upper face. The impeller cast¬ 
ing is fa.stened to the driving shaft liy keys going right 
through the bushes and shaft. The impeller casting is 
bored out and slides over u pivot protruding through the 



FIG. 3. UPWARD AND DOWNWARD PROPELLING AGITATORS 
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washer bottom and fastened* tightly by a tapered bolt 
with nut at the end. The pivot serves as a guide; the 
shaft with impeller casting does not rest upon it, but is 
suspended freely and held by a ball bearing placed in 
a collar in .the centre of the washer lid. The hydro¬ 
carbons are sucked down through the central tube and 
with centrifugal force are sprayed out of the openings 
on the periphery while the surplus is thrown out of the 
slots on the face, insuring a very effective mixing. The 
unfavorable effect of the acid upon the pivot is obvious 
and it need hardly be mentioned that the fine slots in 
the impeller get easily obstructed, if the impurities are 
allowed to congeal in the bottom. 

Turbine Pump in Upteii Part 

The best type of washer for the treatment of full 
charges is represented in Fig.. 6. Under the lid of the 
washer a number of right angle brackets are fastened, 
holding the vertical suction pipe, which broadens out 
at the top trumpet-like and reaches down close to the 
deepest point of the washer. It is fixed rigidly and 
does not revolve. Over the upper end of the pipe a 
turbine pump impeller of corresponding diameter to 
that of the trumpet end of the suction pipe rotates. 



Under the top bearing in the lid of the washer a second 
bearing is arranged in a projecting bush about half way 
between washer lid and impeller, serving as a guide to 
the short impeller shaft. By revolving the impeller the 
washing medium is drawn up through the fixed pipe and 
thrown with centrifugal force in a spray through the 
hydrocarbons. 


The advantages of this latter type are too obvious 
to call for much comment. Owing to the short impeller 
shaft, it requires less power and does not get out of 
order easily. No movable parts are immersed in acid 
and with proper construction of the lid, the internal 
parts can be made readily accessible without entering 
the washer. By comparing Figs. 6 and 6 it will be 



noted that the washer shown in Fig. 6 must be more 
than three-fourths lull to immerse the impeller so as to 
obtain a washing effect. In Fig. 5 the washer need be 
only half full to immerse the top end of the impeller 
suction pipe. 

Agitating by Compressed Air 

Even at its best the placing of mechanical stirring or 
pumping devices inside the washer is disadvantageous. 
To make the interior of the washer accessible and safe 
for men to enter, it must be boiled out and ventilated a 
considerable time to insure the absence of poisonous 
vapors. Efforts have been made to construct washers in 
which all internal moving parts are obviated. The most 
obvious arrangement is the proper application of com¬ 
pressed air introduced into the washer in a great num¬ 
ber of places. Though good mechanical washing can 
be obtained by this means, the direct application of 
compressed air for this purpose is not practicable, since 
the air gets carburetted and charged with benzene 
vapors while passing through the liquid. As a supple¬ 
mentary means, in cases of emergency, a compressed 
air connection to the bottom outlet pipe of the washer 
is, however, an advantage, should the outlet become 
obstructed or the internal stirring arrangement get out 
of order before washing is completed. 

Washer Without Agitator 

A good suggestion for a washer without internal 
moving parts is shown in Fig. 7, where a T-piece is 
provided under the washer outlet. To one end of this 
T-piece a centrifugal pump is connected by means of 
a cock or valve, the delivery pipe of which is conducted 
into the top of the washer and leads into a perforated 
coil. This coil is led round the periphery of the 
washer and has cross branches leading spoke-like to the 
center of the washer. The pump, which must be of 
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ample capacity, draws the washing medium from the 
bottom and forces it into the top coil, where by means 
of the perforations a fine distribution is obtained, 
while an intimate mixing is effected in the pump itself. 
To the suction pipe of the pump a water supply is con¬ 
nected for priming, so that the rest of the mixture con¬ 
tained in the pump and pipes can be driven out by 
water after the washing is completed and the valve in 
the suction pipe closed. Trials with this arrangement 
have been very promising as far as efficiency and con¬ 
venience go; the only difficulty experienced rests with 
the glands of the pump, which wear out rapidly by 
coming in contact with acid and alkalis respectively. 

Continuous Washers 

In the endeavor to make the complete benzene plants 
continuous from the wash oil entering to the point 
ivhere the finished products run into the store tanks, 



FTG. 7. washer WITH CENTRIFUGAL PUMP 

continuously working washers had necessarily to be 
introduced. The designs so far tried have not given 
promising results. They have had to be discarded and 
at this stage it would serve no useful purpose to dwell 
upon their design. 

Benzene Separator 

Under the washer there is generally an open catch 
box arranged with central partition not reaching quite 
down to the bottom, and in such a manner that the 
flow entering from the washer outlet is spread out in 
a flat stream so as to make the appearance of hydro¬ 
carbons visible at once. The catch box must be fitted 
with easily operated valves or cocks so that its outlets 
can be closed suddenly to recover any hydrocarbons 
which may have entered and are retained by the central 
partition. 

French North African Phosphate Deposits 
A recent discussion among the French North Afri¬ 
can phosphate-mining interests has brought out the 
statement that the total annual production of phos¬ 
phates in Tunisia, Algeria and Morocco is susceptible 
of an increase to 5,000,000 tons, of which amount 
Tunis should produce 2,000,000 tons. The present 
deficiency, reports Consul Cookingham at Tunis, of 
output is attributed largely to scarcity of available 
labor and lack of transportation facilities. 


Effect of UHra-VioIet Kays on the Eye'*' 

By Dr. C. R. KiNDALLt 

Recently thirty men were viewing the demonstration 
of a new portable electric arc-welding outfit. A few 
hours later seventeen of the thirty men reported to the 
doctor for treatment. They were suffering from 
traumatic conjunctivitis. In two cases the pain was 
very severe and the symptoms were similar to those of 
iritis. Morphine had to be administered to afford 
relief from pain. Only two men of the thirty were not 
affected in some way from this exposure. These two 
men wore thick-lensod orange-colored glasses. Several 
of the men wore oraqge-colorod glasses with thin lenses, 
but the latter were not heavy enough to afford protec¬ 
tion against an exposure as long as took place. The 
di.staiicc of the eve from,the arc also intluences the po.s- 
sibility of injury. Conjunctivitis is an inflai.imation of 
the conjunctiva; the conjunctiva is the mucous mem¬ 
brane covering the inside of the eyelids and part of the 
eyeball. Traumatic conjunctivitis is caused by foreign 
bodies in the eye, exposure of the eyes to high winds, 
dust, smoke, intense light from electric arc lamps and 
from electric-welding apparatus. In the instance men¬ 
tioned above, the inflammation was due to the ultra¬ 
violet rays. The ultra-violet rays lie beyond the violet 
rays in the spectrum and are invisible to the eye. In 
some cases the effect is so severe that, in addition to 
conjunctivitis, an inflammation of the skin similar to 
sun hum is produced. 

The symptoms of conjunctivitis caii.scd by intense 
light or by the ultra-violet ray.s are marked photophobia 
(abnormal intolerance to light), excessive .secretion of 
tear.s, inten.se .smarting of the lid, contraction of the 
pupil, sometimes swelling of the lid and small ulcers 
developing on the eyeball or cornea. Unless properly 
treated by a physician immediately, chronic inflamma¬ 
tion of the conjunctiva, cornea, iris or retina, and pos¬ 
sibly blindne.s.s, may result. 

Under proper treatment most cases get well in a few 
days. All treatments should be under the direction of 
a physician. That u.sually advised is to place ice packs 
on the patient's eyes three or four times daily. The pack 
should be left on from fifteen minutes to an hour. The 
eyes should be irrigated with normal salt solution (a 
teaspoonful to a quart of sterile water) or a saturated 
solution of boric acid several times da/ly. If there is 
a discharge of pu.s, a few drops of a 25 per cent solu¬ 
tion of argyrol or a 5 per cent solution of protargol 
should bo placed in the eyes three to six times daily. 
The patient should be confined to a darkened room until 
his condition improves in order to avoid complications. 
These treatments will reduce the swelling, give the 
patient comfort, and prevent the development of chronic 
conjunctivitis. In severe cases it may be nece.9.sary to 
administer morphine to relieve the pain. 

At every plant where electric arc-welding outfits are 
used there should be an adequate supply of glas.sca the 
lenses of which are made up of alternate layers of red 
and blue glass or orange glasses of sufficient thickness 
to protect the eye.s from the effects of ultra-violet ray.s. 
There should also be on hand at the plant dispensary or 
hospital a supply of boric acid, sterilized water, ordinary 
table salt, argyrol and protargol for immediate use. As 
previoii.sly mentioned, all cases of traumatic conjunc¬ 
tivitis caused by exposure to bright light or ultra-violet 
rays should be treated under the direction of a physician. 

*From ReporUi of Invontlgallons. United Sttttcs Buroau of Mlne.s. 

tSurgeon. Bureau of Mines. 
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The Fundamentals of the Electrol3i;ic Diaphragm Cell*—II 


EfTuct of Washing Diaphragms on Voltage and Current and Decomposition Efficiencies—^Removal of 

Alkaline Earths From Brine—^Use of Purified 
and Crude Brine Liquorsf 

By HUGH KELSEA MOORE • 


T here has l)een a great deal said and written 
about the merits of this ^ell and that cell, but 
little has been said about the use and abuse of 
cells in general or cells of the same type. 

It thus happens that the 'exponent of one make of 
cell can take data from a plant using his cell running 
under favorable conditions and compare this with data 
taken from a plant using his competitor’s cell running 
under unfavorable conditions. Neither of these re¬ 
sults gives the buyer the exact truth, though it may 
help to sell the product inasmuch as the purchaser may 
be fooled into accepting these statements as represen¬ 
tative of what may be expected of different makes of 
cells, when in most cases differences in the results can 
be more than accounted for by methods of operation. 

Suppose an exponent of one cell goes to a would-be 
purchaser of some cell and gives A the following line 
of talk: “Come and visit our plant at Y and look at 
our records. You will find these cells running in a 
voltage of 3.4 to 3.6, amperes 1,200, current efficiency 
06 to 97 per cent, decomposition efficiency 52 per cent, 
average power efficiency of 63 per cent, age of dia¬ 
phragm 280 days, life of carbons 16 to 18 months, etc. 

“If you will go to town W you will find an installa¬ 
tion of our competitor’s cells. You will find this plant 
running with cells hiiving a voltage ranging from 3.3 
to 4.7, hr at an average of 4 volts. The current effi¬ 
ciency varies from 97 per cent on some cells to 66 per 
cent on others. The current varies from 1,200 to 1,800 
amp. with a power efficiency varying from 67 per cent 
to 29 per cent, averaging perhaps 48 per cent. The 
age of the diaphragm in this plant is eighty-four days 
and the life of the carbons four months.” 

With two statements before him like this he would 
undoubtedly take the cell represented by Plant Y, espe¬ 
cially if he knew nothing about electrolytic cells and 
their operation. And yet he may be very far from the 
truth. Do you know that the method of operation in 
two installations of the same cell can and docs make 
greater differences than those stated above? One plant 
may be able to run its installation with a non-varying 
ci^rrent density at the cathode while another plant finds 
that owing to conditions of varying load on other parts 
of the line it cannot furnish a constant current. One 
operator may not see the necessity of purifying his 
brine, while another may. These conditions alone will 
make startling differences in the results obtained. 


days. H \si a cell running on purified brine, with amper¬ 
age varying from 1,200 to 1,900. The varying voltages in 
this and C have been adjusted by means of a correction 
chart to 1,200 amp. In this case washings were made 
at the end of sixty-one days, at the end of ninety days 
and at the end of 113 days. Curve C is a case where a 
cell running on impure brine has been washed at the 
end of sixty-one days, ninety days and 116 days. Curves 
A and H are on cells of purified brine. 

In curve C unpurified brine was used. In order that 



KIO EFFECT OF WASHING ON VOLTAGE 


there may be no misunderstanding in relation to the 
salt and brine, the following compositions are given and 
in considering curves 7i4, B and C, you will consider that 
the brine does not vary from what is given here. 

For example, let us take a salt which analyzes as 
fdllows: 

I*i*r CiMil IVr CVii' 

0 40 ( uS()4 .... 0 70 

0 Na(’I... . 98.54 

'rrijri' 

100.00 

With brine made up 2i lb. to the gallon we get from 
the above: 


IriHoIiihIr rii.'itfcr 
CaCI, . 


(iraniH (iniiii.^ 

JUT I.itrr l»or Litfi 

IiiHnluhli'mattor I 20 (*aSn 4 .. 2 IO 

ChCIi . 108 SaC’I. . .. 285.62 

Mr(']| . 'rrncp . - . _ 

Tiitiil KmiiiM otlirr (h:iii wtitrr pcT liiiT. 290 00 


After adding soda ash to about 1 per cent excess of 
the requirements, filtering and neutralizing with HCl, 
we get a solution of the following composition: 


Effect op Washing on Voltage 

To show this Fig. 7 is submitted with carves A, B 
and C. .4 is a coll run constantly at 1,200 amp. current, 
with purified brine and wuth the diaphragm washed with 
water for a period of twenty-four hours once every thirty 

*Rvad before the American Institute of Chemical Engineers. 
Montreal. June 28, 1920. 

tFor I’fiit 1 CiiKM. & Mrt. Eng., vol. 23, No. 21, Nov. 24. 
19-Mt. |). 1011. 


(irniiiB CraiM- 

|nT Liter per F.itei 

FriMoIiitile III.' \iiiie CaSt *4 . llouvy tnit 

CiiCIt .None XniSf )4 . . 2.20 

MgtMf Tniee XaCl ... .... 286 76 

Now let us see the results of feeding the above-men¬ 
tioned impure brine to a cell and compare these with 
the results obtained from the purified brine. 

It will be observed that in C the voltage rises to 3.6 
at the end of ten days, while in A and B the voltage 
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does not rise to 8.G until thirty days. If now the cells 
running on purified brine are washed at the end of 
thirty days for twenty-four hours, with water, it will 
be found upon starting up the voltage will have dropped 
to somewhere betw'ecn 3.3 and 3.4. In the case before 
you the voltage upon starting up was 3.3. If the cell 
is again washed at the end of another thirty days or 
less we will have a similar drop, though slightly loss. 

Variation of Voltage W^th Use 

Curves B and C may be misleading unless certain ex¬ 
planations are made. It will be noticed that after thirty 
days the voltage goes up at a faster rate than at the 
beginning of this period. This is due to some extent 
to the accumulation of impurities during the thirty-day 
period, but in the main this is due to the great increase 
in impurities in the diaphragm due to exce.ssive amper¬ 
age. During this time the amperage was uniformly 
higher than 1,200 amp., going at times to nearly 2,000 
amp. Consequently more brine had to be fed to the 
cells in a given time, with the consequent increase of 
impurities in the diaphragm. While the voltage has 
been corrected for excessive amperage, it has not been 
corrected for these accumulated impurities. Compare 
curve C\ which represents a cell running under the same 
conditions as that in curve B with the exception that 
the brine is not purified. It will be noticed that the 
curve rises very rapidly at the start but flattens out 
as the age increases. This is due to the fact that with 
more impurities in the brine the plugging of the dia¬ 


phragm was greater and the liquor in the cell rising 
to its limit automatically checked the inflow of liquor 
coming in through the float valve. Now cells repre¬ 
sented by curve C started in at an initial flow of 
21.00 C.C. per amp.-hr. 11.200 amp., 26.5 sq.ft, of di¬ 
aphragm), and at the end of ten days the flow in spite 
of the increasing static head had been reduced to 7 c.c. 
per amp.-hr., or only one-third as much as at first. A 
flow of about 9 c.c. per amp.-hr. is good practice. The 
cell represented by C has had its diaphragm plugged 
rapidly that the diaphragm should have been wa.shed 
at the end of ten days and this wa.shing would not 
have been entirely .sati.sfactory. 

Now cells represonted by curves A and B start in 
with an initial rate of flow of :U) c.c. per amp.-hr. and 
at the end of ten days, without any raise of static 
head, drop to a rate of 15 c.c. per amp.-hr. From the 
above you would naturally expect a flat voltage curve on 
curve B, as there are few impurities and the flow is so 
rapid that one would expect that they would lotlgc only 
to a small extent in the diaphragm. You would also 
expect a rapidly rising voltage curve on curve C, as we 
have here all the impurities and the flow is so reduced 
that they must lodge in the diaphragm. 

Diaphragms Improve With Use After Washing 

I wish to bring out another fact oftentimes not ap¬ 
preciated, and that is that washing the diaphragm not 
only saves the cost of a new diaphragm together with 
the labor needed to change the same but the washed 

diaphragm is actually a bet¬ 
ter diaphragm than a new 
diaphragm. In order to .show 
this I submit Fig 8, corre¬ 
sponding with curve B of Fig. 
7, showing the effect the 
washing has on the current 
efliciency. The ordinates are 
current efliciencies.and decom¬ 
position efficiencies and the 
abscissae are c.c. of flow per 
amp.-hr. The heavy black line 
shows clliciencies in terms of 
the rate of flow in c.c. per 
amp.-hr. on a diaphragm 
which has not been washe<l 
out. The dotted line shows 
the change in current effi¬ 
ciency on .same diaphragm 
after washing with w'ater. It 
will be noticed that the cur¬ 
rent efficiency and decomposi¬ 
tion efliciency are rai.sed for 
the same rate of flow in both 
cases. ' 

If you refer to Fig. 8A, rep¬ 
resenting curve B, Fig. 7, you 
will see the effect of the sec¬ 
ond w.Tshing. The heavy 
black line represents the same 
facts as in PMg. 8. Similarly 
P'ig. 8B and Fig. 8(\ corre¬ 
sponding to curve (', show 
that both the current efticiency 
and decomposition efliciency 
are raised for the same r.ate 
of flow for both efficiencies by 
washing with water. I have 



Ou+fow, CdvjGtio Uc^yjc 

FIGS. 8. 8A, 8B AND 8C. CURRENT AND DECOMroSTTTON KFFICIKNC’IES. DASHED 
lANES AFTER FIRST WATER WASH AND SOUD LINES BEFORE WATER WASH 
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many such charts of cells run under many different con¬ 
ditions and find that practically all show this character¬ 
istic. In order that the information contained in the 
above may be available to users of cells havinj? varying 
diaphragm* areas 1 will state that these areas of 
diaphragm in the above cases were 26.5 sq.ft, each. I 
should like to give more time to this subject, but .must 
drop it at this point in order to take up other subjects. 


TAIiLK VII 

Eloulrolytic IMuiit of Dili iV ('olliiih, July 19, 1919. C«rri*nt amperes, 1,200 
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I caniiot,«however, let the matter drop without giving at 
least one illustration as to how curve A may be carried 
out in practice. I submit Table VII, taken from Dill & 
Collins’ plant, July 19, 1919. 

Average Data Necessary 

It will be noticed that no cell had been changed for 
forty-nine days, while the oldest cell was 248 days. It 
will be noticed' that certain cells show an efficiency of 
over 100 per cent. These are errors which may 
occur in various ways. The low efficiencies may 
also be errors. The average efficiency is un¬ 
doubtedly correct. I shall discuss later some 
of the factors contributing to calculations of cur¬ 
rent efficiency in an electrolytic cell, but right here I 
wish to mention a factor which will show why even 
tho&gh the high and low figures may be wrong, the 
average of the total may be correct. In testing for the 
current efficiency of a cell the amount of caustic liquor 
which runs off in a given period of time is tested for 
caustic soda, and the current efficiency is calculated from 
the above and the number of amperes passing through 
at the time. Now if due to evaporation there is an 
accumulation of salt in the outlet pipe, we would have 
a slight damming up of caustic in the cathode chamber 
and we would be getting a less amount of caustic liquor 
than actually flowed through the diaphragm and conse¬ 
quently the current efficiency for such cells would show 
lower than the actual. If, on the other hand, the salt 
which had partially obstructed the flow of caustic liquor 


should dissolve out while the test is being taken, the 
flow from the cell would be greater than the flow 
through the diaphragm and consequently the current 
efficiencies for such cells would show higher than they 
actually are. The caustic solution is always unsaturated 
as regard.s both caustic and salt so that the obstructions 
are bound to dissolve out. Of course the longer the test 
the less will be the effect of such disturbances. Of 
course if long tests are taken the efficiencies of all the 
cells cannot be ‘taken at one time. So the short cell 
test has a certain advantage, even though there may in 
a few ca.ses be a small inaccuracy. On a large number 
of cells it has been found that the increasing flow in 
some cells compensates for the decreasing flow in other 
cells, so that the average efficiency for all the cells checks 
with the efficiency of the plant. Consequently, with this 
explanation it is belter to submit all the figures as 
taken than to take the risk of rejecting the high and 
low figures. 

The decomposition efficiencies are not tabulated, but 
each cell is run as close to 50 per cent decomposition 
elliciency as factory operation will allow. This table is 
not a selected table, but one w’hich was taken on the 
date when two of my representatives happened to visit 
the plant. This is especially instructive in showing 
how systematic washing of cells combined with efficient 
management can keep cells from deteriorating. Dill & 
Collins' plant will show results comparable to the above 
any day in the year. I have been informed that the 
carbons in this plant last sixteen to eighteen months. 

Compare the life of the carbons in a plant run as 
above with the life of carbons in a cell using impure 
brine as in curve C in Fig. 7. In this case the carbons 
other than the spacing blocks were used up in less than 
120 days. In cells represented by curve B the carbons 
were whole and good for a much longer time. 

From the above it will be seen that proper care of 
an electrolytic cell is as important a factor as the 
proper care of an engine. Perhaps I can bring this 
more forcibly to your attention if I give some compara¬ 
tive figures of costs. 

•J AHI.E VIII. COST PEU TON SALT. DECOMPOSED 

C’uTvo C'lirvi* Curvf 

ABC 


. $1 01 $2 M $4 14 

A'bf&tus. (1 38 0 58 0 72 

. 9 46 M 85 15 61 

Total. $10 87 $14 54 $20~67 


Assuming carbons at 22c. per lb., asbestos paper at 
$1 per lb., 1 hp.-yr. (24 hr. a day) $40, we find that 
the costs for these three items alone come to the figures 
shown in Table VIII. 

(Part III will appear in a subsequent issue,) 

Lizard-Skin Industry in India 
The lizard-skin industry forms a new branch in the 
hides and skins trade in India, states Consul Foss, of 
Calcutta. There are being manufactured from these 
skins, in various shades, ladies’ and children’s shoes, 
purses and handbags and other articles which are 
now being made from calfskin and kid, and the wear 
has proved to be as good as articles made from glac6 
kid. The skins, averaging 2 sq.ft., are collected from 
the jungles of Orissa and manufactured in the tanner¬ 
ies at Cuttack. Prices for the prepared skins are 82c. 
each and the shoes manufactured from them are being 
made to order at $4 per pair. 
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Legal Notes 


By Wellington Gustin 

Option in a Chemical Contract Must Be Exercised 
Within a Reasonable Time 

Finding: that the Chatham ManufactuririK Co., seller, 
(lid not exercise within a reasonable time an option to 
increase the total amount of acid sold to the Avery 
Chemical (Jo., the Supreme .Judk'ial Court of Massa- 
chusetts at Suffolk has ruled denying* the seller the 
right to increase the order from 500 to 2,500 bbl. and 
claim damages for failure of. the chemical company to 
accept the larger (|uantity. 

Under a written couiract the chemical company agreed 
to buy 500 bbl. of pyroiigenous acid at 5c. per gal., the 
amount to be increased at the seller’s option to 2,500 bbl., 
“shipments to begin as soon as possible.” This acid 
was a byproduct from the distillation of soft yiine lum¬ 
ber and formerly was a waste product. At the time of 
making the contract, in January, 1018, it was in demand 
for the making of iron li(|uor used in the dyeing and 
coloring of khaki cloth for the Government. The de¬ 
mand for this ceased later in 1918, and from that time 
the acid had no market value. The seller’s weekly out- 
ruit was about 75 gal., at a cost of jc. a gal. 

None of the acid was shipped to the buyer until 
August, during which month 125 bbl. was received and 
paid for. After several letters were passed between 
the parties, the buyer notified seller to ship no more of 
the acid, conceded its liability for failure to accept 875 
bbl. and damages at 41c. a gal., amounting to $863.:M. 
The seller attempted to recover damages for the failure 
to take 2,000 bbl., which, under the option, it claimed 
the right to deliver. The principal question presented 
to the court was whether the option, if it should be de¬ 
cided it was exercised by the seller, was exercised within 
a reasonable time. 

No time limit was set for carrying the option into 
effect. The trial court .said that in order to bind the 
buyer it was essential that the option should have been 
exercised within a reasonable time, and so the Supreme 
Gourt ruled. * 

WiiAT 18 A Reasonable Time? 

Now where all the facts are shown it is a question 
of law what was a reasonable time for exercise of the 
seller’s option to increase the quantity deliverable from 
500 to 2,500 bbl. of acid. The facts show that the con¬ 
tract was made in January, 1919, and various communi- 
ciftions were exchanged concerning delays on the part 
of the buyer, until the .seller wrote the buyer Nov. 23, 
1918, saying that it expected the buyer to take 2,500 
1)1)1. of pyro acid. 

'rhe court thought the delay in exercising thi.s option 
was not a reasonable length of time, considering the 
other circumstances that the contract involved called for 
a kind of acid useful solely for the dyeing of soldiers’ 
clothing. When that demand ceased the acid contracted 
for was no longer salable, facts which the seller well 
knew. The court found that with a production of 75 
bbl. weekly the 500 bbl. contracted for would be ready 
for delivery by April 1. No notice was then given 
that the seller intended to exercise the option, and there 


was no such notice until several months later. The 
court .said the option could not remain open indefinitely 
and the seller knew the war crisis caused execution of 
the contract. A letter in August was held to extend 
the time of deliveries and likewise the time for exercis¬ 
ing the option. The court here held such extension 
must be for a reasonable time. 

Finding that the notice by the seller that it exercised 
the option to increase the quantity of acid to be de¬ 
livered was given after signing of the armistice and 
cessation of hostilities, when seller knew there was no 
further demand for its product, the court was convinced 
that the option was not exercised within a reasonable 
lime. Therefore the .seller could not recover on its 
claim. 

Injury to Employee From Fumes in Factory 

The Court of Appeals of Georgia has rcfu.sed to di,s- 
miss the amended petition of Ryan, administrator of 
the estate of Arthur Durant, in his action for personal 
injuries again.st the American Agricultural Chemical 
Co., brought in the Superior Court for Chatham 
County, Ga. 

The amended petition alleged that the chemical com¬ 
pany operated a plant for the manufacture of fertilizer 
and maintained a nitrate tank 8 ft. square, 4 ft. deep 
and standing 3 ft. above the floor, and that there was 
another receptacle a few feet from the tank, known as a 
boot, 18 in. in diameter, 2 ft. deep, the top being flu.sh 
with the floor, while a lead pipe ran from the bottom of 
t he tank to the boot; that in flushing out the tank an em¬ 
ployee was required to hold the nozzle of a hose over 
the top of a tank, which washed the accumulations in 
the tank through the pipe into the boot; that vapors 
and ga.se.s arose from the accumulations, which were of 
a poisonous nature, so that the employee engaged in 
washing out the tank was required to keep his head to 
the side of the tank, so as to not inhale the fumes; 
that Durant, while holding the hose to flush out the 
tank on orders from his foreman, was subjected to 
fumes not easily discernible by the sense of smell and 
his clothing was saturated therewith; that the foreman 
refused to allow a co-employee to place a sack over the 
bool to prevent such fumes escaping; that Durant was 
rendered partly unconscious by the fumes, and while in 
such condition he wandered to a lower floor of the build¬ 
ing and sat down near a mill acid tank, from which 
dangerous position he was rc.scued and taken to a hos¬ 
pital in a poHce ambulance. The petition then alleges 
that his throat and lungs were seriously affected, to his 
damage in the sum of $20,000. 

The action was originally brought by Arthur Durant, 
the employee, but upon his death an administrator wa.s 
appointed. The questions presented to the court were 
those of diligence and negligence on the part of the 
employer in preventing the injury and rescuing the em¬ 
ployee, coupled with contributory negligence of the 
employee. The.sc questions, the court said, were matters 
of fact peculiarly for the jury to determine, and a court 
will decline to solve them except in plain and indisput¬ 
able ca.ses. 

Citing a controlling decision in another case, it was 
said that the allegations do not show, as a matter of law, 
that no other legal conclusions could be reached than 
that the employee’s injuries were the result of his failure 
to exercise ordinary care, or that by the exerci.se of such 
care the consequences of the employer’s alleged negli¬ 
gence could have been avoided. 
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Engineers and Public Service 


An Address Before American Engineering Council of the Federated American Engineering Societies 
Outlining Some of the Public Service Problems to Which the New 
Organization May Profitably Dbvote Its Attention 

, By HERBERT HOOVER" 


T his federation of engineering societies, onibrac- 
ing the membership of between 50,000 and 100,000 
professional engineers, has been created for the 
sole purpose of public service. This initial meeting 
surely warrants some discussion of a few of the prob¬ 
lems to which this organization, for expression of the 
engineering mind, can quite well give consideration. 

Some of the greatest of the problems before the coun¬ 
try and, in fact, before the world arc those growing 
out of our industrial development. The enormous 
industrial expansion of the last fifty years has lifted 
the standard of living and comfort beyond any dream 
of our forefathers. Our economic system under which 
it has been accomplished has given stimulation to in- 
vention, to enterprise, to individual improvement of 
the highest order, yet it presents a series of human and 
social difficulties to the solution of which we are grop¬ 
ing. The conge.siion of population is producing sub¬ 
normal conditions of life. The vast repetitive operations 
are dulling the human mind. The intermittency of 
employment due to the bad co-ordination of industry, the 
great waves of unemployment in the ebb and flow of 
economic tides, produce infinite wastes and great suffer¬ 
ing. Our business enterprises have become so large and 
complex that the old personal relationship between 
employer and worker has to a great extent disappeared. 
The aggregation of great wealth, with its power of 
economic domination, pre.senls social economic ills which 
we are con.stantly struggling to remedy. 

No Man Can Draft a Universal Panacea 

1 propose to traverse only a small fraction of these 
matters. I do not conceive that any man, or body of 
men, is capable of drafting in advance a plan that will 
solve these multiple difficulties and pre.serve the sys¬ 
tem which makes individual intiative •pos.sible. We have 
presented to us economic social patent medicines of one 
kind or another and, in fact, the great panacea of social- 
i.sm is today in actual trial in its various forms. In 
Russia the attempt has been made to apply the most 
extreme form of complete communi.sm. The Russian 
experiment is bankrupt in production. The populations 
of our modern states have been built up to numbers 
flependent upon an intensity of production that can be 
maintained only by stimulation of individual effort 
through the impulse of .self-interest, and a departure 
from this primary incentive to production has now been 
demonstrated to lead only to famine and flame and 
anarchy. We have even had a gigantic experiment im^ 
posed upon the United States by the war in the necessity 
to operate a vast merchant marine at the hands of the 
Covernment, with a result that .should offer little con¬ 
solation to those who advocate even the mildest applica¬ 
tion of socialism. 

• Ann- •;iii r*f>iin< il. 


We have built up our civili/ation, political, social 
and economic, on the ^foundation of individualism. We 
have found in the course of <levelnpment of large indus¬ 
try upon this sy.stem that individual initiative can be 
destroyed by ullov/ing (he* concent rat ion of industry and 
service, and thus an economic domination of gioiips over 
the whole. We have therefore built up public agencies 
intended to preserve an etiiiality of opportunity through 
control of po.ssible economic domination. Our mass of 
regulation of public utilities and of many other types 
of industry, aiming chiefly to prevent combinations in 
restraint of free enlerpri.se, is a monument to our at¬ 
tempts to limit this economic domination to give a 
*s(iuare deal. This regulation is itself also proof of 
the abandonment of the unrestricted capitalism of Adam 
Smith. While our present .sy.stem of individualism under 
controlled capitalism may not be perfect, the alter¬ 
native offers nothing that warrants its abandonment. 
Our thought, therefore, needs to be directed to the 
improvement of this structure and not to its destruc¬ 
tion. 

U.HOWTH OF Voluntary Loial and National 
Assoitations 

A profound development of our economic .system 
apart from control of capital and service during the 
last .score of years has been the great growth •and con¬ 
solidation of voluntary local and national a.s.sociations. 
These associations represent great economic groups of 
common purpo.se, and are c|uite apart from the great 
voluntary groups created solely for public service. We 
have the growth of great employers* as.sociations, great 
farmers* associations, great merchants* a.s.sociations, 
great hankers* a.ssociations, groat labor a.s.sociations- all 
economic groups striving by political agitation, prop¬ 
aganda and other measures to advance group interest. 
At times they come in sharp conflict with one another, 
and often enough charge one another with crimes 
again.st public iniere.st. And to me one «|uc.sti<)ii of the 
.succe.ssful development of «)ur economic .sy.stem rests 
upon whether we can tifrn the aspects of the.se great 
national a.s.sociations toward co-ordination with one 
another in the solution of national economic problems, 
or whether they shall grow into groups for more violent 
conllict. The latter can spell breakdown our entire 
national life. 

Skrvu’k SifouLD Bl Motto of Enginkkr.s 

Thi.*^ engineers* ass<»ciation stands .somewhat af)arl 
among these ecf»riomic groups in that it has no special 
economic interest for its members. Its only interest in 
the creation of a great national association is public 
service, to give voice to the thought of the engineers 
in the.se (piestions. And if the engineers, w'ith their 
training in quantitative thought, with their intimate 
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experience in industrial life,•can be of service in brinR- 
iriK about co-operation amonjr these great economic 
groups of special interests they will have performed an 
extraordinary service. The engineers .should be able 
to take an objective and detached point of view. They 
do not belong to the associations of either employers 
or labor, of farmers or merchants or bankers. Their 
calling in life is to offer expert service in constructive 
solution of problems to the individuals in any of the.se 
groups. There is a wider vision of this expert service 
in giving the group service of engineers to group proV)- 
lems. 

We have just pas.sed through a period of unparalleled 
speculation, extravagance and wa.sto. We shall now not 
only reap its inevitable harvest (Jf unemployment and 
readju.stment but we shall feel the real effect of four 
years of world destruction, and from it economic and 
social problems will stand out fn vivid disputation. One 
of the greatest conflicts rumbling up in the distance is 
that between the employer on one side and organized 
labor on the other. We hear a great deal from 
extremi.sts on one side about the domination of the 
employer, and on the other about the domination of 
organized labor. Probably the tendency to domination 
exists among the extremists on Vioth sides. One of the 
most perplexing difficulties in all di.scu.ssion and action 
in the.se problcrms is to eliminate this .same extremist. 
There arc certain areas of conflict of interest, but there 
is between the.se groups a far greater area of common 
interest, and if we can find measures by which, through 
co-operation, the field of common interest could be 
organized, then the area of cmillict could be in the 
largest degree eliminated. 

Labor Oiwanizations Huiavark Against Socialism 

In this connection the employer sometimes overlooks 
a fundamental fact in connection with organized labor 
in the United States. This is that the va.st majority 
of its membership and of its direction are individualists 
in their attitude of mind and in their social outlook; 
that the expansion of .sociali.st doctrines finds its most 
fertile area in the ignorance of many workers, and yet 
the labor organizations, as they stand today, are the 
greatest bulwark against socialism. On the other hand, 
some labor leaders overlook the fact that if we are to 
maintain our high standanls of living, our productivity, 
it can only be in a society in which we maintain the 
utmost possible initiative on the part of the employer; 
and further, that in the long run we can expand the 
standard of living only by the steady increase of pro¬ 
duction and the creation of more goods for division 
over the .same numbers. 

The American Federation of Labor has publicly .stated 
that it desires the support of The engineering .skill of 
the United States in the development of methods for 
increasing production, and 1 believe it is the duty of 
our body to undertake a constructive consideration of 
the.se problems and to give assistance not only to the 
Federation of Labor but also to the other great economic 
organizations interested in this problem, such as the 
Employers' A.s.sociation and the Chambers of Commerce. 

Three Chief Wastes of Production 

It is primary to mention the three chief wastes in 
production: First, from intermittent employment; 

second, from unemployment that arises in shifting of 
indu.strial currents, and third, from strikes and lockouts. 
Beyond this elimination of waste there is another field 


of progress in the adoption of measures for positive in¬ 
crease in production. 

In the elimination of the great waste and misery of 
intermittent employment and unemployment we need 
at once co-ordination in economic groups. For example, 
our engineers have pointed out time and again to the 
bituminous coal industry where the bad economic func¬ 
tioning of that industry results in an average of but 
180 days’ employment per annum, where a great meas¬ 
ure of solution could be had if a basis of co-operation 
could be found * among the coal operators, the coal 
miners, the railways and the great consumers. The 
combined result would be a higher standard of living 
to the employees, a reduced risk to the operator, a 
fundamental expansion of economic life by cheaper fueL 
With our necessary legislation against combination and 
the lack of any organizing force to bring about this 
co-operation the industry is helple.sa unless we can de¬ 
velop some method of governmental interest, not in 
governmental ownership but in stimulation of co-opera¬ 
tion in better organization. 

In help against the misery in the great field of 
seasonal and other unemployment we indeed need an 
expansion and better organization of our local and fed¬ 
eral labor exchanges. We have a vast amount of indus¬ 
try, sca.sonal in character, which must shift its labor 
complement to other indu.stries. The individual worker 
is helpless to find the contacts necessary to make this 
shift unless the machinery for this purpose is provided 
for him. 

Collective Bargaining 

In the questions of industrial conflict resulting in 
lockouts and strikes one mitigating measure has been 
agreed upon in principle by all sections of the com¬ 
munity. This is collective bargaining, by which, when¬ 
ever possible, the parties .should settle their difficulties 
before they start a fight. 

It is founded not only on the sen.se of prevention 
but on the human right to consolidate the worker in 
a proper balanced position to uphold his rights against 
the consolidation of capital. This measure, advocated 
for years by organized labor, was agreed to by the 
employers’ group in the First Indu.strial Conference. It 
has been supported in the platforms of both political 
parties. The point where the universal application of 
collective bargaining has broken down is in the method 
of its execution. The conflict arises almost wholly over 
the (luestion of representation and questions of enforce¬ 
ment. The employer in some industries denies the right 
of men other than his own employees to conduct the 
negotiations. Labor organizations insist that as such 
negotiations require skill, experience and bargaining 
freedom they are of more than local application and 
that thus only can they protect the body of workers by 
presenting the case on their behalf by skilled nego- 
tiator.s. 

The Second Industrial Conference, of which I was a 
member, proposed a solution to this point by the provi¬ 
sion that where there was a conflict over representation 
the determination should be left to a third and inde¬ 
pendent party. It also proposed that each party should 
have the right to summon skill and experience to its 
a.ssistance. It further proposed that where one of the 
parties at dispute refuses to enter upon collective 
bargaining the entire question should be referred to 
an independent tribunal for investigation as to the right 
and wrong of the whole dispute—but only for investi- 
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^ration and report. That conference, embracing both a 
great employer and a most distinguished representative 
of organized labor, was completely convinced that the 
illumination of the public mind as to the rights and 
wrongs of these contentions would in itself make for 
material progress in their solution, and that in public 
education and the condemnation by public opinion of 
wrong-doing lay the root of real progress. No group 
should be afraid of authoritative publicity in these 
matters, and I believe it would greatly advance an 
understanding of the cause of labor. ’The conference 
did not believe that industrial contention could be 
cured by compulsory arbitration or any other form of 
governmental repression which must in the end use the 
jails for enforcement. The principles formulated by 
that conference should have your consideration. 

Questions Deserve Careful Study by Kngineers 

There are questions in connection with this entire 
problem of employer and employee relationship, both in 
its aspects of increased production and in it*’ aspects 
of wasteful unemployment, that deserve most careful 
study by our engineers. There lies at the heart of all 
these questions the great human conception that this 
is a community wwking for the benefit of its human 
members, not for the benefit of its machines or to ag¬ 
grandize individuals; that if we w’ould build up char¬ 
acter and abilities and standard of living in our people 
W'e must have regard to their leisure for citizenship, 
for recreation and for family life. These considerations, 
together with protection against strain, must be the 
fundamentals of determination of hours of labor. These 
factors being first protected, the maximum production 
of the country should become the dominating purpose. 
The precise hours of labor should and will vary with 
the varying conditions of trades and establishments, but 
the proper determination of hours, based upon thc.se 
factors, is an immediate field demanding attention of 
engineers. There is no greater economic fallacy than 
the doctrine that the decrease of hours below those 
primary considerations makes for employment of 
greater numbers, and il is an equal certainty that the 
84-hr. week of some employments tran.sgresses these 
fundamentals to a point of inhumanity. 

Gradfj) Added Compensation for Skill 

There is a broad question bearing upon stimulation 
of .self-interest and thus increase in production that 
revolves around the method of wage payment. I need 
not review to you the advantage.s, difficulties and weak- 
nes.ses of bonus, piece work, profit- or saving-sharing 
plan.s that are in use as a remedy for the deadening 
results of the same wage payment to good and bad skill 
alike. The suggestion I wish to put for your consid¬ 
eration is the possible u.se of another device in encour¬ 
agement of individual interest and effort by creating 
two or three levels of wage in agreements for each 
trade, the position of each man in such scale to be based 
upon comparative skill and character. This plan should 
be developed upon the principle of graded extra com¬ 
pensation for added skill and performance above an 
agreed basic wage. In order to give confidence the 
classification under such scales must be pas.sed upon by 
representatives of the workers in such shop or depart¬ 
ment. This plan is now being successfully experimented 
with. 

We must take account of the tendencies of our pre.sent 


repetitive industries to elii-iinate the creative instinct 
in its w'orkers, to narrow their field of craftsmanship, 
to discard entirely the contribution to industry that 
could be had from their minds as well as from their 
hands. Indeed, if we are to secure the development of 
our people wo cannot permit the dulling of the.se 
scn.sibilities. Indeed, we cannot accomplish increa.sed 
production without their stimulation. Here again we 
cannot make an advance unless we can secure co-opera¬ 
tion between the employer and the employee. In large 
industry this mutuality of interest that exi.sted in small 
units cannot be restored without definite’ organization. 

Shop Committees 

There has been a gVeat increase in shop committee.s 
as a method of such organization. Where they have 
been elected by free and .secret ballot among the workers, 
where they are dominated*by a genuine desire on both 
sides for mutual co-operation in the shop, they have 
resulted in great good. One of the most important 
phn.ses of that good has been the tendency to turn the 
aspect of some foremen from that of slave-driving to 
leadership. And a great good has been po.ssible by the 
encouragement of men to creative effort, in the stimula¬ 
tion of their minds as well as their hands to the .solution 
of these problems. It makes for pride (»f craftsman¬ 
ship and is a real effort to offer them an opportunity 
of self-expression. Organized labor has opposed some 
forms of these committees becau.se of the fear that they 
may break d<nvn trade organization covering the area 
of many different shops. There is economic reason 
for this fear in certain ca.ses, deeper than aiipears upon 
the surface. 

One of the greatest accomplishments of organized 
lal»or has been the protection of the workers from the 
unfair employer, and it is worth the employer’s notice 
that this is at the same time the jirotection of the fair 
employer from the unfair competition of the .sAveat** 
shop. Again, 1 believe the engineers could assist in the 
erection of a bridge of co-operation if organized labor, 
which has alreaily made a beginning, w'oiild extend 
more widely its adoption of the principles of a .shop 
committee settling its problems of wage and conditions 
of labor in general agreement and applying il.s energies 
through .vhop committee organization to development 
of production as w’cll as to the correction of incidental 
grievances. There would be little outcry against the 
closed shop if it w(¥re clo.sed in order to secure unity of 
purpo.se in con.structive increase of production by offer¬ 
ing to the employer the full value of the worker’.s mind 
and effort as well as his hands. 

iN(’REAsw) Production 

There is an immediate 'TJi’oblem in increa.sed produc- 
‘ tion that is too often overlooked by the theorist. While 
it is ea.sy to state that increa.sed production will decrease 
cost and by providing a greater demand for goods se¬ 
cure increased consumption and ultimate greater em¬ 
ployment, yet the early stages of this process do result 
in unemployment and great misery. It takes a variable 
period of time to create the increased area of consump¬ 
tion of cheapened commodities, and in the meantime, 
when this is translated to the individual worker he 
sees his particular mate thrown out of employnxent. 
We accomplish these results over long periods of time, 
but if we would .secure co-operation to accomplish them 
rapidly we mu.st lake account of this unemployment and 
we must .say to them that if the community is to benefit 
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1a- the cheapening costs, and ^lus the increased standard 
nf living, or alternatively if the employer is to take the 
IxMiefits, the entire burden should not be thrust upon 
the individual who now alone suffers from industrial 
fhangos. Nor can this be accomplished except by co¬ 
operation between groups. In fact, the whole problem 
of unemployment needs earnest consideration. 

Summary ’ 

In summary, the main point that I wish to make is 
I his: that there is a great area of common interest be¬ 
tween the employer and the employee through the rcduc- 
lion f»f the great waste of voluntary and involuntary 
unemployment and in the increase of production. If we 
are to secure increased producticin and an increased 
'tandard of living we must keep awake interest in 
i-reation, in craftsmanship and the contribution of the 
workers’ intelligence to management. Battle and de¬ 
struction are a im) 0 !- solution of these problems. The 
growing strength of national organizations on both sides 
should not and must not be contemplated as an align¬ 
ment for battle. Battle quickly loses its rules of sports¬ 
manship and adopts the rules of barbarism. These or¬ 
ganizations -if our society is to go forward instead of 
backward—should be considered as the fortunate de¬ 
velopment of influential groups through which skill and 
mutual consideration can be assembled for co-operation 
to the .solution of these questions. If we could .secure 
this co-operation throughout all our economic groups 
we should have provided a new economic .system, based 
neither on the capitalism of Adam Smith nor upon the 
socialism of Karl Marx. We should have provided a 
third alternative that prc.scrves individual initiative, 
that .stimulates it through protection from domination. 
We should have given a pricele.ss gift to the Twentieth 
< entury. 

I am not one of thcj.se who anticipates the solution of 
the.se things in a day. Durable human progress has not 
been founded on long strides. But in your position as 
a party of the third part to many of these conflicting 
economic group.H, with your lifelong training in quanti¬ 
tative thought, with your sole mental aspect of construc¬ 
tion, you, the engineers, .should be able to make contribu¬ 
tion of those safe steps that make for real progre.ss. 

Paper From Veneer Waste* 

Uaw material suitable for the manufacture of high 
grades of paper is found in wood wastes from veneer 
factorie.^. The cores of many kinds of veneer logs, 
now iiseii in large i>arl for fuel, would make excellent 
pulpwood. Ill addition, a large part of the clippings 
and small veneer waste probably could be turned into 
pulp stock with profit. , 

.\niong the veneer woods w'hose waste has paper- 
making possibilities are red gum, yellow poplar, cotton- 
w'ood. birch, tupelo, basswood and beech. Many veneer 
factories cutting tho.se species are already wdthin ship¬ 
ping di.stance of pulp mills: In certain other ca.scs 
\eneer factories are .so grouped that they might furnish 
pulpwood enough to warrant the erection of a centrally- 
located mill. Other economic factors being favorable, 
'Uch a mill could prolitably operate on a daily supply of 
\eneer waste equivalent to fifty cords of ordinary pulp- 
woojl. Of coiir.se, the con.structioii of a mill should be 
undertaken only upon ihe advice of a competent mill 
♦•nginoer after a careful survey of local conditions. 

•I'limi I'tfhiin iil .\nh s, |*mk1iii'1n I..ib«ir;iliir.\ . 


Cast-Iron Thermit Welds 

Almo.st every day in various industries the queslioi 
arises as to the feasibility of welding cast-iron sections 
of widely divergent sizes and .shapes. The following 
explanation may therefore be of interest to those eom- 
templating repairs of this nature: 

In thermit welding the superheated steel produced by 
the reaction, when tapped into the mold surrounding the 
wold, fuses back into the fractured parts 2 or 3 in. on 
either side and the whole mass solidifying at one time 
effects the repair. The excess metal of the weld may 
then be removed or not, as the nece.s.sity indicates. 

In cast-iron welding steel is the welding medium and 
the weld material will therefore necessarily consist of a 
mixture of this steel and the cast iron of the parts 
being welded. The graphitic carbon in the cast iron 
combines with the thermit steel, thus making a high- 
carbon steel which usually can be machined only by 
grinding. This material, however, is not .so brittle as 
ca.st iron and is physically stronger. 

In the second place, in considering thermit repairs 
of cast iron it should be borne in mind that the weld 
material i.s .steel and therefore has double the shrinkage 
of the cast iron. This difference in shrinkage is of no 
importance where the section being welded is approx¬ 
imately square or equi-axed. Where, however, the 
length of the section at the fracture is four or five 
times its thickness this difference in shrinkage is 
evidenced by one or more minute cracks perpendicular to 
the line of the weld and extending through the weld 
material only. These cracks are naturally caused by 
the difference in shrinkage, the cast-iron parts tending 
to restrict the shrinkage of the steel along the length 
of the piece. Such hairline cracks will be found in tho 
wielding of sections such as, for instance, 12 x 24 in., 
but would not be found in sections 12 x 12 in. The 
cracks are often unimportant, as they are parallel to 
tho line of strain. 

The experience of the Metal & Thermit Corporation 
over a long term of years with literally thousands of 
cast-iron welds proves conclusively that where the length 
of a 'fracture is not more than four or five times its 
thickne.ss and where the subsequent machining can bo 
accomplished by grinding, a thermit weld can be made 
and ^vill invariably be successful. 


Foreign Trade of France for the First 
Nine Months of 1920 

The total French foreign trade for the first nine 
months of 1920 amounted to 43,746,782,000 fr. 
(franc —$p.l9k$ at the normal rate) against 31,271,637,- 
000 fr. for the corre.sponding period of 1919, reports 
Consul Ceneral Thackara of Paris. The imports of 
fcod products for the January-September period of 1920 
wore valued at 6,727,751,000 fr., against 7,413,563,000 
fr. for the first nine months of 1919; industrial ma- 
teriids, 12,618,645,000 fr. again.st 9,542,226,000 fr.; 
manufactures, 7,842,675,000 fr., against 7,611,631,00# 
fr. The exports of food products amounted to 1,529,- 
501,000 fr. against 709,085,000 fr.; industrial materials, 
3,661,821,000 fr., against 1,205,090,000 fr.; manufac¬ 
tures, 10,589,520,000 fr., against 4,174,361,000 fr.; an# 
po.stal puckage.s, 776,868,000 fr., again.st 615,681,000 fr. 
The aflver.se trade balance for the first nine montha of 
1920 wa.s 10,631,360,000 fr., against 17,863,203,00# Ik. 
for the corrc.sponding period of 1919. 
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Some Deep-Etchingr Experiments 
on New Steel Rails 

By George K. Comstock 

N VIEW of the interest that has been aroused 
recently in the subject of decp-ctchinp: of rails and 
the markings shown thereby, a few experiments were 
made with this method of etching on some of the large 
collection of new steel rails that have, accumulated in 
this laboratory from previous work. Some facts w’ere 
brought out by these experiments which, while pos¬ 
sibly not of entirely general application, may never¬ 
theless be worth publishing as affording an additional 
scrap of evidence on a point which has not received 
much attention ifi the numerous discussions of this 
etching method. 

Most of the papers on this subject give the impres¬ 
sion that the authors have considered all depressions, 
eaten out of a rail-section that was etched for several 
hours in strong hot acid, to be the result of pre-exist¬ 
ing cracks or a shattered condition of the steel. Tech- 
jiologie Paper 156 of the Bureau of -Standards, en¬ 
titled “Metallographic Features Revealed by the Deep 
Etching of Steel,” by H. S. Rawdon and S. Epstein, is 
an exception to the above statement, an<l a study of 


this comprehensive discussion of the subject shows that 
those authors appreciate the action of this etching on 
segregated streaks as well as its action on fissures or 
cracks. The statement has occurred several times in 
papers on this subject that the fissures or shattered 
condition have been found in new rails as well ns in 
rails lhat had been in track, but no evidence has ever 
been seen by the writer as to the fre<iuency with which 
this condition is met in new rails. It was decided, 
therefore, to examine .some of the new rails in our large 
collection of samples, to see what we could find in them 
by deep etching. 

'fhe samples chosen were all hot-sawed .sections of 
A-rails, half of them l:eing rails made according to usual 
])ractice and more or le.ss segregated, and half being 
iiianium-lrcatcd rails having a uniform structure. 
Lengthwise* sc'ctioiis -1 or* 5 in. long were cut parallel 
to the base of the rail, and a little below the center of 
the head, and these wore all boiled for several hours in 
strong hydrochloric acid, until their macrostructures 
were prominently developed. The etched sections were 
washed, dried carefully, and rubbed with a little oil to 
retard rusting, and were then photographed, with re¬ 
sults as .shown in the accompanying illustrations. 

The homogeneous rails show sections free from any 
pits or markings except the lines due to the rolling out 
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of tho original dendritic striiclure of the injrots. The 
ordinaryi.segregated rails, however, show numerous deep 
streaks or elongated pits that are due not to any un¬ 
sound or shattered condition of tho steel, but merely 
to segregation of impurities, chiefly sulphur, which 
caused tho metal in those streaks to dissolve faster. It 
is important that such segregated streaks should not 
be confused with cracks in the steel, yet the method 
of examination by deep etching gives the same indica¬ 
tion for both liinds of defect. 

The section illustrated in the upper right-hand corner 
of the photograph of the segregated rails shows two 
small transverse pits, one associated with a double 
segregated streak, and one apparently separated from 
any such streak. These could hardly be anything but 
enlarged cracks in the steel, Ao that we have here evi¬ 
dence of this condition occurring in a new rail that has 
no{ been in service. The twelve samples examined by 
deep etching do not probably constitute a sutliciently 
extensive test for a good determination of the fre<iuency 
of occurrence of this defect in new rails, but we know 
at least that it was found in only one out of twelve 
subjected to deep etching, and indeed this is the only 
new rail in which such cracks were found out of about 
sixty new A-rails which have been exhaustively tested 
in this laboratory by various physical and metallo- 
gri\phic methods. Thus it seems probable, from our 
work at least, that the shattered condition found so 
commonly in rails that developed transverse fissures in 
track is a very rare occurrence in new rails. Evidence 


on this point from those who have investigated it more 
extensively ivould be of considerable interest. 

It might well be noted in this connection that since 
only one rail in a thousand develops transverse fissures, 
every transverse fissure might well be the result of 
shattered metal in a new rail, without any such defect 
being found in an investigation of only sixty representa¬ 
tive rails. In other words, shattered metal in new rails 
may be quite a rare occurrence and still account for 
every case of transverse fissures. 

rti.x.Mical TosIImk Laboratory. 

Titanliiiri Alldy Mff. Co., 

NIuKara Falls, N. Y. 

Europe’s Sugar Production 

In sugar production Germany has suffered perhaps 
more than any other country as a result of the war. 
Germany was the great sugar-producing area, but now 
she is unable to supply her own needs. Meanwhile 
(Uiba has increased its output to still greater propor¬ 
tions, providing now about 90,000,000 hundredweight 
annually. The figures for sugar production in the prin¬ 
cipal European countries, as given in The Review of 
Oct. 15, 1920, arc as follows: 


Countries 

1913-14 

C'wt. 

1919-20 

Cwt. 

Clrrmnny. 

AuHtria-lIuMKary. 

. 54.766,000 

15.000.000 

33.76h,000 

11.700.000 

Ncthorlaiidei. 

4,628,000 

4,760.000 

Swollen . 

. . 2.744.000 

2.900.000 

Deniiiiirk. 

2.914.000 

3,200,000 

Hi'Iriuiii. 

4,580.000 

2.540.000 

rrniice. 

15,620.000 

3,500.000 

UufiHia. . 

33.760.000 

7.000,000 

Other rountrica. 

. .. 10.856 000 

6.000 QOQ 
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Wilmington and the Chemical Industry 


Aside From the Well-Known Powder and Explosives Plants the Industrial Activities of Wilmington, 
Del., Include Such Chemically-Controlled Industries as: Cotton (loods Finishing; 

Glazed Kid Leather; Lithopone; Vulcani>.ed Fiber; Pulp and Paper 


M ention of Wilmington, Del., invariably brings 
to mind the explosives industry, which is so 
highly developed in the district immediately 
surrounding the city. This instinctive association has 
become so strong that the extensive industrial enter¬ 
prises in other lines are often lost sight of. Indeed, 
even many of the members of the Delaw’are Section of 
the American Chemical Society found at the conclusion 
of the regular meeting held Thursday evening, Nov. 18, 
that they had not fully appreciated the magnitude of 
the various chemically-controlled industries in the vicin¬ 
ity of Wilmington. The papers read at this meeting 
are given in abstract below. 

The Finishing of Cotton (iCNids 

Gray goods, as cotton goods are called as they come 
from the loom, must be finished to make them market¬ 
able. The cotton mills sell their product to merchants 
known as converters, who combine small orders so that 
the finishers are able to maintain quantity production. 
The operations involved in finishing cotton goods were 
outlined by I). S. Ashbrook, superintendent, Jo.seph 
Bancroft & Sons Co. This finishing plant is the largest 
single plant of its kind in this country, having a maxi¬ 
mum production of 1 GO,000,000 yd. per year. 

After singeing and wetting out, the natural waxes 
and warp sizing arc removed from the gray goods by 
boiling 9 to 12 hr. under 12 to 15 lb. .steam pre.ssure 
with a 3 to 4 deg. Tw. caustic soda solution in horizontal 
Mather & Platt kiers having a capacity of about 10,000 
lb. of cloth per operation. 

The cloth is then stretched on the mercerizing range— 
two parallel endless chains 75 ft. long made up of iron 
clips so arranged that the greater the tension the 
tighter the hold on the selvage of the cloth and im¬ 
pregnated with :i0 per cent NaOH solution at 50 to 60 
deg. F. After washing, bleaching with sodium hypo¬ 
chlorite, and dyeing by the process best adapted to the 
type of dye used, the cloth is ready for finishing. The 
speaker chose a lining sateen as illustrative of the more 
than two hundred finishes used by this company. 

Finishing Prockss 

In the case of a lining sateen the sizing depends on the 
weight of cloth desired and on the finish. High-grade 
cloths arc merely oiled to produce a suitable softness. 
Low-grade cloths are sized with starch and oil. Kach 
of the common starches has peculiar properties of 
its own and gives a di.stinctive feel to the cloth. 
Wheat flour, wheat, corn, cas.sava, potato, .sago and rice 
starches, corn and potato dextrines are used. The cloth 
is now stretched, smoothed out on a seven-roll calender 
and safin finished on a hydraulic schreiner having a 
steel roll, engraved with fine diagonal lines (250 per in.), 
which is forced against the face of the cloth by a pres¬ 
sure of 30 to 45 tons at a temperature of 300 to 400 
deg. F. The final operation consists in breaking up 


any hardness in the finish by steel blades or rollers set 
with brass-headed lacks. 

Manufacture,of (Ha/ed Kid Leather 

If is not ordinarily realized that with the exception 
of North America i>ractically the whole world regards 
the goat as an important source of meat and milk. 
About 100,000,000 raw goatskins are ohfai »ed every 
year, chiefly from India, Fhina, Fnrope, Africa, South 
America and Mexicc». Of lhe.se about 50,000,000 are 
sent to the United States, a single company tanning 
12,000,000 skins, 'fhe man u fact lire of glazed kid from 
the.se skins was described by F. .1. Hlatz, plant super¬ 
intendent, Amalgamated Leather Uo. Wilmington and 
Philadelphia produce SO to 90 per emit of the glazed kid 
in this country. 

Beam House Prouesses 

The dry or salted skins are soaked in water, trimmed 
and treated with lime liquor from 8 to 12 days. The 
hair and flesh are removed on dehairing and lle.shing 
machines and the excess lime is removed by baling with 
oropon. On slating machines dull revolving slate.s are 
brought into contact with fhe grain of the bated skins 
and pull out all dirt and fine hair, clearing the .skins 
for tanning. 

Tanning . 

In tanning goatskins the tw'o-bath chrome process 
is u.sed almost exclusively. The skins are placed in a 
solution of .sodium bichromate acidifieil with hydro¬ 
chloric arid. The next <lay the skins are bright yellow 
in color, but are not tanned, since the yellow color can 
be removed by washing in water. By immersing in a 
solution of sodium hyposulphite acidified with HUl fhe 
chromic compounds an* reduced and combine with the 
.skin to form leather. Only two days are reipiired for 
this proce.ss. A portion of the free sulf3hiir liberated 
from the .sodium hyposulphite is apparently also taken 
up by the skin, since the results are superior to tho.so 
obtained by using sodium bisulphite. About 1 lb. of 
.sodium bichromate is re(|uired for 1 doz. skins. Water 
is now removed on striking-out machines and the skins 
are shaved on the flesh side. Unless this were done the 
backbone, which is thicker than the rest of the .skin, 
would .show as a black line on glazing. * 

('OI.0RING 

The .skins are weighed and placed in revolving drums 
with suitable dyes and vegetable extracts, the* majority 
being madi* into brown and black leather. After color¬ 
ing the skins are given a bath of fat licjiior, com¬ 
pounded of .soap, oils and egg yolk, 'fhese substances 
give the leather its soft feel, 'this is follow'ed by 
stretching on a putting-out machine, and oiling tiff with 
a thin coat of ncatsfoot oil and glycerine, which holds 
the grain fine and silky. Drying brings the skins to 
the “crust” condition—that is, hard and stiff. They 
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are piled in cool rooms * for a .week, dampened with 
water and put through a stakinj' machine which loosens 
all the fibers. 

FlMSiiiNr. 

The skins are now in a soft, pliable condition. They 
are >?iven a coating nf okk allnimen, and f^urn, blood and 
fii^rosine are usually added to lirishten the kV^ss and 
blacken the j^rain. The Klaxe is produced on the dried 
skins by the friction of a moving ajjate cylinder and a 
stationary leather strap. Three coatiiiK-^ and Kla/in^s 
are usually reipjired. 

Measiirin^r, sorting and bundling complete the process. 

I^ithopone 

A i>aper «»n the manufacture and uses of lithopone, 
prepared by A. S. Krebs, treasurer, Krebs Pijjrment & 
(’hemical fn., was read by Uonald Ross, chief chemist. 

The manufacture of lithopone is <liviiled into three 
steps: The jirodiiction of a pure barium sulphide solu¬ 
tion; the preparation of a pure zinc sulphate solution; 
the manufacture of lithopone from these two solutions. 

Rakium Spijmiipk Solution 

The mc»st important raw' material is barytes. This 
is now obtained chiefly from (Jeorjp’a, although some has 
Kone into the lithopone business from Tennessee and 
Missouri. The ore deposits of (leor^ia can be worked 
satisfactorily with a steam shovel, whereas most Ten¬ 
nessee and jiractically all Missouri deposits are .so 
small that they are mined by pick and shovel. 

IJarytes as received at the factory is crushed, mixed 
with coal and burned at 1,200 to 1,300 de^. C'. from 
2 tc» .‘i hr. in rotary kilns. The black a.sh formed is 
leached. Kivin^ a solution of barium sulphide. 

Zinc Sulimiate Solution 

In the manufacture of zinc .sulphate any form of zinc 
or zinc oxide such as skimmiiiKs, zinc ash from jral- 
vaniziiiK kettle.s, impure oxides or zinc carbonate ores 
may lA» dis.snlved in sulphuric acid. Zinc sulphide or 
roasted zincblmide may also be used. The resulting 
.solution is purified by various oxidizing jjroces.ses, do- 
l)endin>r on the nature of the Ihpior. 

Lithopone 

Ry mixinjr proper proportions of the zinc and barium 
liipjors, litlv)pone is precipitated. Plate and frame 
pres.ses or Oliver continuous filters are u.sed in filterinff 
the piKinent and the cake is <lried and fed into mullle 
furnaces heated to about 500 de^. 0. When uniformly 
ht*ali'd I he material is raked out, quenched in water 
and >rround to remove jrrit due to sand from the furnace 
walls or to the sintering: ^of overheated particles of 
litho])oM<'. The ground pulp is washed, filtered, dried, 
yulveri'/ed. sometimes air floated, and packed in barrels 
of 400 lb. or bat^s of 50 lb. 

rSES OF T4TIIOPONE 

Lithopone is peculiarly w’ell adapted to the manufac¬ 
ture of p;iiiit.s for interior work, such as flat wall paints 
with chinawooil or soya bean oil vehicles and mill whiles. 
In whiteness it is surpa.ssed only by the finer grades of 
zinc oxide. It has a low' oil figure—that is, there can be 
incorporated in a gallon of oil more pounds of lithopone 
than zinc oxide. Partly due to this reason and partly to 
its cap.acity, lithopone paints have excellent covering 
power. Indeed, in this respect it is probably the best 
pigment. 


When lithopone is properly compounded with sublimet. 
lead or zinc oxide and appropriate vehicles, an excelloni 
outside paint results, the use of which is rapidly 
increasing. 

Large quantities of lithopone arc also used in the 
rublier industry, in the manufacture of linoleum, wall 
paper, window shades and printing inks. The lithopone 
indu.stry has grown from 920 tons in 1900 to a produc¬ 
tion of 79,019 tons in 1919, and it is expected that the 
100,000-ton mark will be reached in 1920 or 1921. 

Vulcanized Fiber 

The manufacture, iiroperties and uses of vulcanizi^l 
fiber were iliscu.s.sod by Jay Robin.son, of the American 
Vulcani'zed Fibre Co. The annual production of vul¬ 
canized fiber in this country is about 20,000,000 lb., 
about 60 per cent of which is made within a radius of 
tw'olve miles of Wilmington. 

Manufacture of Vulcanized Fiber 

Ck)tton rags are the chief .source of the fibrous mate¬ 
rials u.sed, although cotton hull, cotton linlers and other 
materials are not uncommon. From these a special 
porous paper is made without sizing or loading. For 
best results, the fibers must he long and uniform. Con- 
secpiently, cotton linters, which arc short-fibered and 
knotty, do not make a .satisfactory paper. While new 
rags are u.sed largely in making writing paper, book- 
paper, etc., old rags are preferred in the manufacture of 
fiber paper, as they are .softer than new rags. It seems 
that the older and dirtier the rags are when received 
at the mill, the better paper they make. 

Rolls of the special paper are now' made into vulcan¬ 
ized fib(»r by passing the paper sheet over heated cyliii- 
tiers, through a bath of zinc chloride maintained at about 
70 deg. Re. and 100 deg. F. It is then rolled up over 
large heated drums to the desired thickrie.ss. The zinc 
chloride hydrolyzes the cellulose and gelatinizes the 
surface to .such an extent that the paper unites and 
forms an almost homogeneous mass. 

The ‘'green” fiber is then washed in zinc chloride 
baths of progre.ssively dimini.shing concentration until 
it is cornmcrciall.v pure -that is, contains less than 0.15 
per cent chlorine. This process is of necessity very slow 
and any attempts to expedite it are likely to result in 
an inferior grade of fiber, or in blisters due to increased 
osmotic pressure. Three to four weeks are reciuired to 
wa.sh I-in. fiber, while 2-iii. fiber takes six to eight 
months. The wet, pure fil)er i.s dried to 8 per cent 
moisture at 100 to 100 deg. F., pressed and calendered. 
Vulcanized fiber contains from 5 to 8 per cent a.sh. 

I’llYSIUAL AND MEI'IIANIUAT. PROPERTIES 

The fini.shed product, which has shrunk to about one- 
half its original thickness, is a homogeneous material 
with a perfectly .smooth, even surface that readily takes 
a high polish. No ordinary force will cru.sh, iireak or 
split it. It can be turned, tapped, threaded, drilled, 
.^tamped, cut, .saw’cd, riveted, embo.s.sod and bent, but 
it cannot be molded. The material is re.silient, fire-re¬ 
sisting and has a low coeOicient of friction. It does 
not rust, corrode or deteriorate with age like metal, 
does not scar like leather and does not have the weak¬ 
nesses of wood. 

Vulcanized fiber is not waterproof, but immersion in 
hot or cold water does no harm, as it resumes the 
original dimensions and properties on drying. By 
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pecial treatment, vulcanized fiber can be made auflli- 
icntly moisture-proof for ordinary use. Neutral salts, 
olvents and oils are without effect, but mineral acids 
ause disintegration in time. 

It is possible to vary the mechanical and physical 
n-operties within fairly wide limits by proper manipula- 
:iori of the chemical treatment or by varying the quality 
.if the original paper. For this reason, care should be 
.•xercised in the selection of the proper grade to suit 
l^articular reciuirements. The two chief grades are hanl 
and flexible. Pliability is secured in the latter grade by 
calcium chloride or glycerine treatment. Hard vulcan¬ 
ized fiber is most extensively used for mechanical pur- 
noses and as an insulator in dry places by manufac¬ 
turers of electrical eiiuipment.' 

A comparison between some of the properties of vul¬ 
canized fiber and other materials is given in Table I. 

TAUi.K F. S(JMK I'nnrKKTiKs ( Vi la 'AM/aoi» 


Sfl.KItnSiVU'K MAHI»\KSS I *i)Mr»lsM\|' SiKKNCTI! 


VuL'm lU)rr. 



LI* jM-r 

S«| in 

. 

. 

Vnli aiiizi-il iUii‘ 1 -. 

tn 

i::,(nHi 

r.fssi'iiicr .sttTl.. 

. 2«.6 

'I’m. 


r*. hill 

iron. 

. 3 : 1.3 

Muiiiiiiiiiu, i-asl 


iL'.omi 

TimiI . 

. 37.8 

. 


ui.hni 

Ilu:li carbon .kU'cI . Sli.t 

.M.iibli* . 


12 . 71 H 1 


_ 

l':i\iii^ 1)1 Irk .. 


in.imn 

TK-NSII.K S 

I'KK.Mrnc 

I^•)arl:lin .... 

.‘{it.iiiiii Id 

l.''i,niMi 

\'iili anizi‘«l IU)«T. 

Ijb. iM*r .Sii.iii. 

s.onu to 

t’lipprr. c;ist 

ISJHHi 

/iim*. cast. 

l.don to (i.oDij 

I MKi.ni "rule 

.SrKKMSTI 

11 

Tin . 

l.oon to ri.oou 


Volts 1 ) 

. r Min. 

rnrcclairi . 

1,800 

Vnlciiiizcd rlbi-r 

. . O.IMMI to Ki.Onn 

Aluminum, cast. 

11.0011 to 

■ papi-r 


■t.noii 

Aluinlnuni, rolled. 

16..'i00 to 22 . nm . rnm-I.iin . 

..‘I.OOO to lO.ri.’.a 


The initial cost of vulcanized fiber is slightly more 
than that of mica, porcelain, glass, v\ood, leather, hard 
rubber and various metals, but on account of its longer 
life it is more economical in the end. Sheets arc siip- 
))lied from 0.005 to 2 in. thick, in widths and lengths 
up to 48 X 80 in.; rods and bars i*- to 2 in. thick by 
72 in. long; tubes \ to G in. inside diameter by \ to G'l 
in. outside diameter by .‘10 in. long; rolls from 0.005 to 
0.025 in. thick. 

Uses of Viilcani/kd Fiber 

As insulation, vulcanized fiber is found everywhere. 
It makes noiseless, oil- and current-proof gears and pin¬ 
ions. When meshed with metal, such gears will incrca.se 
the life and eflicioncy of the whtde gear train. Vul¬ 
canized fiber valves have given continuous service for 
over three years in feed water pumps, i)umping hot 
water at 212 deg. F. against 150 lb. pro.ssure. Kecause 
of its unusual wearing qualities, vulcanized fiber is benng 
u.sed for mechanical parts such as friction flisks and 
washers, bushings, bearings, brake shoes, gaskets, pack* 
ings, wheels, etc. 

However, in spite of its wide u.sage, in practically 
every plant there arc countless places where more ex¬ 
pensive and less .serviceable materials are still being 
used. 

Paper Making in Wilmington 

Some notes on paper making in Wilmington were 
presented by J. H. Plumstead, superintendent, Delaware 
Mills, Jessup & Moore Paper Co. 

The fir.st machine-made paper in the United States 
was manufactured during the early part of the nine¬ 
teenth century in a small mill at or near the site of the 
present Augustine Mill of the Je.ssup & Moore Paper (*o. 

*Soc "Vul^.'inlzod by Diarbs Aliiiy, .Jr., Mkt. * Cmknt. 

F.nu., vol. 13, l». 7U, 0« t. l.'i, IJliri. {irnl "Kb-rli l< :il I'lrifM rtli s iil* 
Vulvanis6i.-il Fib»T.’* by WllUmii Kv< s. Klwtnval World, v«il. 71, 
1 ). I'jn, Jiin. 26, lUltl. 


on a cylinder machine inveilted by the owner of the 
mill. While this invention is the greatest single event 
in the history of pa])er making to which Wilmington 
can lay claim, it may be slated in a general way that 
this entire vicinity has been very clo.sely identified with 
paper making from the time |Kiper was entirely hand¬ 
made down to the present day. 

The Mnore important grades of paper may be ctm- 
xenieiitly cl.Mssilied airording to iwe as follows: 

(iKAI)KS OF PAFFR 

Newsprint is a mixture of unbleached ground wood 
and sulphate or sulphite process w’ood pulp with a small 
amount of china clay to give opacity and weight and 
.some ultramarine to ofr.set the yellow cast nf the un¬ 
bleached fiber. Newsprint stock receives little mechan¬ 
ical treatnnml or beating before going to the paper 
machine. 

Hook, magazine, litho and the cheaper wriiings are 
made from soda, sulphate or sulphite process wood 
pulp bleached, loaded with china clay to give weight, 
beaten more than new.sprint, tinted or left natural as 
dcsiretl, and sized with glue, casein, rosin, starch, 
dextrine or parchmentizing chemicals to make the sheet 
impervious to ink. The paper may la* calendered by 
passing it over heated rolls or surface coated and 
calendered. 

Wrapping and ti.ssues are usually made from wood 
fiber ])roduced by chemically treating a long-fiber wood 
ju.st enough to break down the cementations materials. 
The fibers are not bleached and loading, sizing and 
coloring matters are not usually added. 

High-grade writings, bonds, ledgers and all papers 
that are sold with the thought that they may be kept 
for many years are made from cotton fiber it.self -that 
is, from selwted rags and cuttings. The mechanical 
treatment is very similar to that used on book ])ap(M'. 

Future of Wilmington’s PArER Industry 

Mr. Plumstead outlim*d the sources of the raW mate¬ 
rial- -cellulose -the operations involved in (‘onverting 
this into pa])er, and said in conclusion that .some of the 
enormous i)lants built on sites where water power and 
timber abound were on the verge of shutting down 
IxMaiise, having exhausted the raw material near at 
hand, they have neither navigable waters nor good 
railroad facilities to fall back on. Not .so x^dth Wilming¬ 
ton. A railroad center witli a waterfront which is con¬ 
stantly being improvcal, raw' material supply and 
markets linked in a way that cannot but make for 
growth and long industrial life, Wilmington’s future in 
pulp and paper making bids fair to be brilliant. 

Pacific Hoofing Co. Experimenting on Wallboard 

The Pacific Roofing (’o. has developed a magnesite 
(pjarry on the Pacific (Heat Kastern Ry., erected an 
experimental plant for the manufacture of wallboard 
from sawdust, calcined magnesite and magnesium 
chloride, and has on exhibition in Vancouver a supply 
of the finished product, which has attracted consider¬ 
able attention. The company will erect in the vicinity 
of Vancouver a magnesite calcining plant capable of 
treating 5,000 tons of magne.site and of producing 
12,500,000 ft. of wallboard annually. 

The new industry is somewhat in the nature of an 
experiment, but if there is a demand for the material 
the size of the plant will be incnnised. 
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A. C. S. Intersectional Meeting of 
Chicago and Milwaukee Sections 

O N INVITATION from the Milwaukee Section the 
members of the (’hicago Section of the American 
('hemical Society visited Milwaukee the afttirnoon and 
eveniuK of Nov. 20. The rneetin^c was called ^at the 
Milwaukee Athletic Cluh. 

Diniier was served in the cluh grill, followed by the 
twening program. This took the form of an industrial 
symposium uiider the direction of W. bee Lewis, and 
John Arthur Wilson opened with the following pajKjr: 

TIIKOKY V.S. PkACTICK ANPTkAI)!': SKCRKTS FitOM THE 

Viewpoint of the Industrial (Chemist 

Since the development of both science and industry is 
materially assisted by free discussion, it is rather ilis- 
cencerting to a .v<»ung enthusiast to find his fellow indus¬ 
trial chemists holding theory in mild contempt and 
refusing to iliscuss practice b)r fear of divulging trade 
secrets. Although this unwillingness on the part of the 
industrial chemist to discuss either his science or prac- 
t ice is gradually disappearing, it is still sulficiently wide¬ 
spread to warrant an investigation into the cause. 

Often a young chemist leaves school to enter one of 
the more cornplicaled chemical industries, .say that of 
leather manufacture, where he finds his training in 
theoretical chemistry of very little immediate value 
because of its inadequacy to deal with the behavior of 
the several hide proteins under the conditions of liming, 
bating, pickling, tanning, fatliquoring and dyeing. If 
he does attempt to institute a change for the better in 
one of these operations, the probability is that the stock 
on which the change is made will he damaged, if not 
totally ruined. Iri contrast, he sees an army of unschooled 
men turning out an unexcelled product. Before he can 
become of any great value to his firm he must either 
greatly extend his knowledge of chemistry to cover the 
tanninj; operations, or else master the art as conducted 
in the plant. He really should do both, but he too often 
feels compclleri to give up the pursuit of theoretical 
chemistry in order to get quicker results by devoting all 
of his time to plant operations. 'Phe advance of science 
soon leaves him Uihind and he becomes more and more 
reluctant to enter theoretical discussions because of the 
fear, perhaps only subconscious, that a display of 
ignorance will injure his reputation. 

Having become a practical man, however, he can 
scarcely avoid being drawn into discussions of practice 
occasionally, and he can often add many facts to such a 
discussion as, for example, that increasing the salt con¬ 
tent of a given liquor produces certain unexpected 
results. But when an explanation of the phenomenon is 
sought, involving theoretical chemistry, a most embar- 
r.'ft^sing situation would follow’ were it not for the inven¬ 
tion of the magic w'ords “trade .secret.” As soon as he 
feels himself getting into deep water, he has only to 
t'Xpress regret at not feeling free to go more deeply into 
the discussion, and his reputation is saved. The term 
“trade secret” is doubly useful, for it not only hides 
one*s ignorance, but actually tends to create a sensation 
of wonderment. 

The remedy is to make it clear to young men leaving 
school that sound development of a chemical industry 
• requires a knowledge of the basic principles underlying 
the several processes and that, while it is essential to 
master the practice of the industry, it is also essential 
to seek to explain every operation, and this requires 


the vigorous pursuit of theoretical chemistry far beyond 
anything learned at school. While the man who follows 
this advice may seem to make less headway during the 
first year than his more practical brother, in the long 
run he will probably reach a goal entirely out of reach 
of the man whose theoretical training stops with his 
graduation. 

Industries ditfering widely in practical procedure are 
governed by the same physical and chemical laws and the 
dorivatioii of fundamental principles furnishes a com¬ 
mon ground for work and discussion by chemists in 
every walk of life. With the majority of industrial 
chemists keeping pace with theoretical chemistry, there 
would be little need to resort to subterfuges to avoid dis¬ 
cussions and the term “trade secret” would become as 
rare as the thing which it signifies. 

Discussion 

OMo Kiscnschirnl described a meeting of foremen and 
superintendents he had attended some time ago where 
it was intended to interchange trade secrets of the 
linseed oil industry. Kach one present was asked to 
write down his liest secret and inclose it in a sealed 
envelope. When the envelopes were later opened fifty 
of The formulas were found to be identical. At a similar 
informal meeting of varnish makers the pertinent dis¬ 
covery was made that they were all familiar with the 
same procedure in manufacture. 

Paul Van Clecf and Mr. Nash believed in the need 
for secrecy, not so much of chemical formulas, but in 
mechanical methods of preparation. 

Dr. Leech, speaking from the viewpoint of the medical 
profession, said there was nothing of greater handicap 
to public health than the trade secret. Medical formulas 
surrounded by deep secrecy and mysticism used in 
patent medicines, and for which marvelous curative 
properties are claimed, work untold damage to the well 
being of the public. 

Dr. Redman spoke for the new industries on the firing 
line of research, where industrial application of new dis¬ 
coveries involve trade secrets of immense money value. 
Such research findings as connot be patented must here 
be kept secret. Speaking of the established industries, 
we should break the ice, interchange information and do 
away with the autocratic foreman. 

Other speakers, including Messrs. Radish and 
Prentiss, were in favor of the general interchange of 
information between industrial chemists and managers. 

Mr. Prentiss made the speech presenting, in behalf 
of the members, a gold A.C.S. pin to John Arthur 
Wilson, chairman of Milwaukee Section, for his com¬ 
petent leadership of the work during a moat successful 
\ear. He touched brielly on the co-operation with the 
Mayor’s office, the city library and the review of the 
report for the city on the new $5,000,000 water and 
sewage project. 

While the foregoing paragraphs may cover the serious 
facts of the meeting in brief, the measure of high 
spirits and good comradeship cannot be expressed in the 
space available. Many hearty informal talks of good will 
and joint interests interspersed with the above made the 
occasion one of close communion. Close acquaintances, 
old and new, talked far into the night at the club 
quarters where the visiting members were entertained. 
Another interscctional meeting was promised at Chicago 
in the near future. Among the ladies present were Mrs. 
L. V. Redman, Mrs. W. Lee Lewis of Chicago and Mrs. 
S. E. Layman Of Milwaukee. 
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Current Events 


in the Chemical and Metallurgical Industries 


Chemical Manufacturers to Meet Entomologists 

Chemical features of boll weevil control are to be dis¬ 
cussed at a series of meetings which will begin in New 
York, Dec. 6, of manufacturers of arsenates, entomol¬ 
ogists and representatives of cotton growers. The con¬ 
ferences are under the auspices of the Crop Protection 
Institute. The organization of this institute is just 
being perfected by the National Research Council. 

Dusting the cotton plant with arsenates has proved 
to be the most promising method of boll w'eevil control. 
One of the purposes of the conferences is to standard¬ 
ize the arsenates. The intention is to acquaint the 
manufacturing chemists with the machinery used in 
applying the arsenates. Attention also is to be given 
to standardization of the machinery. 

This is the type of work to be undertaken by the 
newly formed Crop Protection Institute. Since chem¬ 
ists play an important part in the eradication and con¬ 
trol of insect and fungus pests it is expected that they 
will have an important part in the work done by the 
new institute. In fact, G. R. Cushman, of the General 
Chemical Co., headed the committee which recommended 
the formation of the Crop Protection Institute. The 
trustees of the institute are chosen from entomologists, 
manufacturing chemists, phytopathologists, and a rep¬ 
resentative of the National Research Council. Mr. 
Cushman, F. O. Moburg of the Rex Chemical Co. and 
P. W. Pickard of the Bowker Insecticide Co. are the 
trustees representing the chemical industry. 


Technical Men of Baltimore Organize 
Engineers* Club 

For some time past the technical men of Baltimore 
and vicinity have felt the need of a central meeting 
house or club where meetings could be held and where 
it would be possible to combine the meeting place with 
the usual facilities of a club. The rapidly increasing 
number of engineers, chemists and other technical men 
employed in Baltimore has made it difficult for the vari¬ 
ous organizations to hold their meetings in (piarters 
sufficiently large to take care of joint meetings of these 
societies, and much thought has been given to the ques¬ 
tion of improving the facilities of the city in this way. 
Therefore the various organizations have decided to 
back a new enterprise, to be known as the Engineers’ 
Club of Baltimore. The club will be located in the new 
Merchants and Manufacturers’ Building at the corner 
of Tjight and Redwood Sts. 

The members of each of the technical associations 
and societies which have chapters or .sections in Balti¬ 
more will have the privilege of becoming members of 
the club, and each organization will bo.able to hold its 
meetings in the lecture theater in the club building. 
The clubrooms, other than the lecture theater, will be 
a library, reading room, billiard room and dining room. 
In addition special arrangements have been made with 
one of the adjacent hotels to provide sleeping accom¬ 
modations for members of the club or their guests. 


Annual Meeting of the American Society 
of Mechanical Engineers 

The American Society of Mechanical Engineers will 
hold its forty-first annual meeting Dev. 7 to 10, 1020, at 
the Engineering Societies Building, 20 West aOth St., 
New York City, Th^ tentative program for the tech¬ 
nical sessions is: 

Tuesday Afternoon, Dec. 7.—Fuel, Forest and 
Machine Shop Sections. , 

Wednesday Afternoon, Dec. 8.—Management, Rail¬ 
road, Design and Research Sections. 

Thursday Forenoon and Afternoon, Dec. 9.—Keynote 
session on Transportation and second meeting of the 
Research Section. 

Friday Forenoon, Dec. 10.--Design, Textile and 
Power Sections. 

Among the many papers to be presented are: 

Euel Supply of the World, by D. P. Brockenridge. 

Low-Temperature Distillation of Coal, by O. P. Hood. 

Fuel Conservation, by D. M, Myers. 

Processes and Equipment Used in Wood Preservation, 
by E. S. Park and J. M. Weber. 

Principles of Industrial Philo.sophy, by W. N. Polakow. 

The Heat-Insulating Properties of Cork and Lith 
Board, by A. A. Potter, J. P. Calderwood, A. S. Mack 
and L. S. Hobbs. 

Effect of Fittings on Flow of Fluids Through Pipe 
Lines, by D. E. Foster. 

Textile Fabrics for Mechanical Purposes, by J. W. 
Cox. 

Papers on Future Power Development: 

The Policy of Future Power Development! 

Effect of Load Factors on Cost. 

Effect of Size of Plant on (^ost. 

Financial and Legal Aspects of Future Power 
Development. 

Mining and Metallurgical Society to Be Formed 
at Utah University , 

Plans for the formation of a mining and metallurgi¬ 
cal society at the University of Utah have been com¬ 
pleted, according to Prof. R. S. Lewis. Membership 
will be restricted to sophomores and upper class men 
taking mining, metallurgical, chemical and geological 
courses, as well as professors in those dcpartmeriLs, and 
officials and employees o*f the United States Bureau of 
Mines located at the university. The society will peti¬ 
tion the American Institute of Mining and Metallurgi¬ 
cal Engineers for a student chapter. 

Still Looking for Chemical Director for C.W.S. 

The search for a chemical director for the Chemical 
Warfare Service is continuing, but as yet no one has 
been found who is willing to take the responsibilities of 
this position for the $10,000 salary which is offered. 
Chemists with the qualifications which General Fries 
deems requisite are being paid higher salaries in 
private employment. Pending the .selection of a director, 
Captain D. B. Bradner of the chemical staff at Edge- 
wood Arsenal is made acting chemical director. 
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Association of Official A]u:i;iculiural Chemists Meets 

The Association of Oflicial AKricftllinal (!hemists met 
in Washington Nov. lo t(» 17, at which time niimoroiis 
committee reports were receivcil regarding methods for 
valuation of agricultural, fertilizer, drug and fo')d ma¬ 
terials. At this meeting it w'as announced that the 
publication has been completed of “Methods of Analysis,” 
which is now available for sale by the secretar\|, box 
744, Kleventh St. Station, Washington, 1). C. The 
Jonvnnl of the association will present the proceedings 
of the meeting in full in the near future, as this publi¬ 
cation is now appearing again regularly. 

Officers for the coming year include: President, W. K. 
Hand, Agricultural (’ollege, Mi.ssissippi; viccj-president, 
F. P. Veitch, Bureau of Chemistry, Washington, and 
secretary-treasurer. C. 1-.. Alsberg. 

Referees on subjects of industrial chemical interest 
are as follows: Insecticides'and fungicides, .1. J. T. 
(Iraham, Bureau of (’hemistry, Washington; fertilizers, 
R. N. Brackett, C'lcnison (dollegti. South (\'in)lina; borax 
in fertilizers, W. JI. Ross, Bureau of Plant Industry, 
Washington; prejiaration of ammonium citrate, (\ S. 
Robinson, Fast Lansing, Mich.; nitrogen in fertilizers, 
I. K. Phelps, Bureau of l-hemistry, Washington; pota.sh 
availability, A. G. McC'all, College Park, Maryland. 

Important committees appointed were as follows: 
Vegetation testa on the availal)ility of i)h(»sphoric acid 
in basic slag -II. 1). Haskins, Agricultural Experiment 
Station, Amherst, Mass., chairman; C. B. Williams, W. 
B. Eliott, B. L. Hartwell and »I. A. Bizzell. (Committee 
to co-operate with A.S.T.M. on standards for and meth¬ 
ods of testing agricultural lime—W. If. Me Inti re, Knox¬ 
ville, Tenn., chairman; William Frear and F. P. Veitch. 
Committee on quartz plate standardization and normal 
weight for sugar—F. J. Bate.s, Bureau of StaTidards, 
Washington, chairman; (•. A. Browne and F. W. Zerbaii. 

Objection to Okektal Methods fok Phospiiokk; 
Acid Determination 

H. P.*Nclligan, of the American (due (k)., presented 
before the Association of Official Agricultural Chemists 
certain important objections to the present official meth¬ 
ods of analysis for determination of phosphoric acid in 
commercial materials largely used as fertilizers. He 
stated his objections as follows: 

The American Glue Co. projhiccs dicalciuni phosphate 
as a byproduct in the manufacture of os.seiiic. This 
product is solid and value»i on the market for fertilizer 
purposes accconling to its content of citrate .soluble 
phosphoric acid as determiiuMl hy tlic method prescribed 
by the Association of OHicial Agric'ullur.d (.'licinists. 
This method is not applicable to our product, which is 
a comparatively pure dicalcium phosphate. The official 
method was undoubtedly designed for a mixed fertilizer, 
and in all probability never more than 500 lb. of our 
product would be used in a "fertilizer mixture. Now. 
in such a case, the charge to be weighed out for the 
determination of insoluble phosporic acid would contain 
(in the mixture) only i g. of the tiicalcium phosphate, 
which would no doubt give full credit for all of the 
available phosphoric acid present. It is the consensus 
of opinion of all chemists who have done any consider¬ 
able amount of work on this product that the present 
method is manifestly unfair, for wdieii the material is 
mixed with other fertilizers it gives Iiitriw.|. availability 
in proportion than does the raw material, yot no pro¬ 
vision has been made by the assoeianon to take care 
of this condition. . . . 

We have always been under the impression that the 
object of the Association of Official Agricultural 
Chemists was to secure uniformity and accuracy in the 
methods of analysis, yet the official methods in this case 
inflict an unjust penalty upon the American Glue Co. 
These conditions were brought to the attention of the 


Association three years ago, and during this time the 
American Glue (Jo. has stood a considerable loss on this 
product. 

We pro<luce each year about 2,500 tons of this mate¬ 
rial. It is safe to assume that if the official method of 
analysis for this product was amended so that a 1-g. 
charge was used writh 100 c.e. of ammonium citrate 
instead of the official 2-g. charge, we would gain in the 
vicinity of 2 per cent available P-.tX on all our produc¬ 
tion. The dicalciuni phosphate is sold at so much per 
unit citrate soluble IM).. At the present market value, 
we stand a loss of betw’een $5,000 and $0,000 a year on 
this discrejiancy in the present method of analysis. 

The referee of the association on available phosphoric 
acid in precipitated phosphates, 11. I). Haskins, reported 
his investigations on this matter in the following lan¬ 
guage : 

Your referee is convinced that the present oflicial 
method for the deU»rniination of available phosphoric 
aci<l dues not give full justice to this class of material 
and he would, theref(n*e, recommend: 

That the determination of insoluble phosphoric acid 
in precipitated phosphate be carried out siccording to 
the present oflicial methoi] for the determination of 
in.soluhle phospiioric acid in fertilizers with the excep¬ 
tion that a 1-g. charge be employed and that a quality 
of filter paper corresponding to (J.S. & S. No. 597 be 
u.sf»d together with perforated platinum cone and gentle 
suction ill the filtration of the citrate solution after 
treatment. 

Nehtrai. Ammonium Citrate Solution 

The c(jm])osition and preparation of a neutral solution 
of ammonium citrate was discussed by C. S. Robinson. 
He recommends as a solution for use in the determina¬ 
tion of ph»)si)horic acid one which contains Nil, and 
(J.,ll,(.), in the ratio of 1 to 3.794. He also recommends 
certain methods for the preparation of this solution 
which are the result of investigation as to the signifi¬ 
cance with re.-^pect to hydrogen ion concentration of 
solutions prepared by different methods. It is evident 
that that measure of neutrality is very important as 
affecting the apparent phosphoric acid content of this 
type of fertilizer material. 

The committers of the association will study this sub¬ 
ject further in collaboration with the industries affected. 


Wisconsin University Revises Chemistry Work 

A revision of the courses of the chemistry department 
of Ihe University of Wisconsin has just been completed 
with the purpose of meeting a need for greater spe¬ 
cialization in this profession. A greater number of 
elective college subjects outside of chemistry are re- 
ipjired under the new^ ruling, as a part of the special 
courses, in order to give the student more cultural train¬ 
ing. In the freshman year mechanical drawing has 
been made a reiiuirod subject and mathematical chem¬ 
istry is required in the sophomore year. In the gen¬ 
eral course industrial chemistry is required of all 
students. 

Another new’ ruling is that at least one industrial 
trip must be taken during the course. The department 
also urges that each student obtain summer employment 
in his particular brunch of chemistry so that he can 
bring to his theoretical studies the appreciation of their 
practical application. 

During the' coming year a general course, a course 
for industrial chemist, a course for food and sanitary 
chemist and a course for agricultural chemist are to be 
offered by the chemistry department. The courses for 
physiological chemists and for soils chemists have been 
dropped because of insufficient demand. 
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Special Service by Chemists’ Club Library 

Some time ago the Chemists’ Club asked the co-opora- 
lion of industrial chemical concerns in the support of a 
special service in the Chemists’ ("lub library. This re¬ 
quest met with a generous response and the library 
committee now announces to all who co-operaled with 
the club that the services of Dr. M. A. Graham have 
been secured for this work. Dr. Graham will give her 
time exclusively to the answering of retpiests for special 
information, compiling of special reports and bibliog¬ 
raphies, and will he available to render every possible 
assistance to employees of our subscribers in search¬ 
ing the literature. Work of this kind reijuires very 
broad chemical training, which re(iuireinent is well ful¬ 
filled by Dr. Graham. All work of this kind done for 
subscribers will be treated entirely confidentially. No 
charge will be made for work of this kind except in 
special instances where considerable time is re<iuire<l. 
in which case merely a nominal charge will be made. 

Important Rulings on Petroleum and Natural Gas 
Passed in Canada 

Two important orders in council have been passed 
by the Canadian (iovernment. One provides that petro¬ 
leum and natural gas regulations applicable to dominion 
lands shall bo extended to certain portions of the forest 
reserves in order that an opportunity may be given to 
test these lands with a view to discovery. The other 
provides that for a period of five years after the dale 
upon which the Minister of Interior shall declare that 
oil in commercial quantities has been discovered on 
crown lands, acquired under regulalions governing such 
lands, the royally to be exacted by the crown shall not 
exceed 5 per cent of the output of the well on sale of the 
product of the locations, nor bo less than 2i per cent, and 
for the following five years it shall not be more than 
10 per cent nor less than 5 per cent. After the ten- 
year period it shall be 10 iier cent. 

This apiilies only to the Provinces of Alberta, Mani¬ 
toba and Saskatchewan, and the Yukon and Northwest 
territories. In the other provinces the oil rights are 
vested with the provincial governments. 

Chemical and Fertilizer Tonnage 

Chemicals and explosives to the extent of 2,()a8,22:> 
tons w'ere carried on the Cla.ss 1 railroads of the United 
States during the quarter ended June 20. This is shown 
by the statistical compilation just made public by the 
Interstate Commerce Commission. This compilation 
shows the tonnage of seventy commodities which were 
transported on the Class 1 roads—those having annual 
operating revenues above $1,000,000. These roads carry 
more than 90 per cent of all freight transported. 

The tonnage of chemicals and explosives carried dur¬ 
ing the second quarter was somewhat greater than that 
during the first quarter, when it totaled 1,900,190 tons. 

The fertilizer tonnage decreased decidedly during the 
second quarter. During that period 2,947,492 tons of 
fertilizer was handled by the principal railroads. Dur¬ 
ing the first quarter the tonnage was 3,052,612. 

The tonnage handled of some of the other commodi¬ 
ties in which the chemical industry is interested is 
shown as follows in the report for the second quarter: 

TfiriH 

Ki tlncil pftnilouin }in<l Its produits. 7,184,453 

V „ •t.'ible oils . 

S iKiir, .sirup, jjluco.si* :inil inolasso.s. 1,485,1 IK 

t’. tton .sjTd and proiliut.s, oil. .510,715 

vul*' p«*troloiini . I,fi00,87li 

i'ul|) wood . 


Annual Meeting of the American Petroleum 
' Institute 

The convention of the American Petroleum Institute, 
which was held in Washington, Nov. 17 to 19, was 
significant principally because of the spirit of fratcM’nity 
which was manifested*. This was particularly strik¬ 
ing to tho.se acquainted with the antagonisms which 
have, been assumed to exist between the independent 
operators and the representatives of the more highly 
organized companie.s. These interests now seem en¬ 
tirely ilispo.sed to work together to meet the common 
problems of their industry. 

All of the ofiicers and directors of the institute were 
reelected for the ensuing year. These ofiicers are 
Thomas A. O’Donne?!, president; S. Messer, vice-]n*esi- 
dent; H. F. Sinclair, treasurer; K. L. Welsh, general 
secretary and counsel; (’. C. Smith, assistant general 
secretary and treasurer.’ 

Some of the important points brought viut by the 
various speakers in their addresses were: That the de¬ 
mand for petroleum and its products is keeping pace 
with production and bears every promise of expanding 
in the future as rapidly as more crude can be sup¬ 
plied; the enormous demand for petroleum in America 
and the relatively smaller jiart our home ))roduction is 
going to play in the future necessitates going to foreign 
fields to supplement this flemand; the necessity of 
foreign policy being changed so as to enable outside 
interests to help develop the oil resources for the good 
of all concerned instead of monopolizing the deposits for 
their own use; more freedom from governmental 
restrictions in the development of the oil industry by 
private individuals and corporations; the necessity of 
(on.servation of fuel oil as a means of power for our 
merchant marine and stimulation of further search for 
new sources of supply. 

There was little of a chemical nature discus.sed. The 
group on Uniformity in Testing Methods, however, 
adopteil the following resolutions: 

Rc.solvcd, That the Group (^)nfcrcncc on “Ihiifonnity 
in Testing Methods” recoinnieiid that the American 
Petroleum Institute call together and arrange to secure 
the co-operation and co-ordination of all existing 
agencies and petroleum as.socialions working for or 
interested in uniformity in testing methods; to arrange 
for a central referee testing laboratory, the prompt 
dissemination of information concerning standard 
methods of tests and research work looking forward to 
improved methods of test. 

■ . . - « 

Itcnnerfelt Electric Furn*ace Installed at the 
San Francisco Mini 

III order to meet Jhe increased demand for c«*nts and 
nickels a .'-ton Rennerfelt electric-arc furnace has been 
installed at the San Kranci.sco Mint, 'fhe electric fur¬ 
nace replaces oil-fired ^crucible furnacivs for the melt¬ 
ing of slock for cents, the copp( r-nickel alloy used for 
livc-cent pieces and also for the tin-zinc alhiy xyhich, 
with copper, forms the cent alloy. The furnace is of the 
three-pha.se type using 2l-in. graphite electrodes, and 
is hand-operated. It is expected to produce a l,fi00-lb. 
charge in three hours. A 1-lon and a 1,200-11). Ren- 
ncrfelt furnace have been operating at the Philadel¬ 
phia Mint on the same alloys and have effected con¬ 
siderable saving in the cost of production. 

It is only recently that the use of cents has become 
common in the West. The tax on theater tickets, 
6c. and 7c. carfare and the cafeteria created the de¬ 
mand, and with a supply available the use of rents has 
become customary in stores. 
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Clayburn Co., Ltd., Keepens Kil^arde Plant 

The Chiyburn Co., litd., rnaiiufitclurer of buildiiiij 
brick, firebrick, tiles and drain pipe.s, has reopened its 
second plant at Kiljfarde, B. ('. Both ' of the plants at 
Kil^arde and those a1 Clayburn are now working at 
full capacity and more than 150 nien are employed. The 
company is sending its products as far as Montreal in 
one direction and San Francisco in the other. t 

C'anadian Electro Leather Industries Organized 

The Canadian Fleetro Leather Industries has been 
organized in Vancouver, B. (\. and will erect a plant 
at McKay Creek to treat 500 hides weekly. The cost 
of the plant will be between $30,000 and $40,000. Elec¬ 
tricity is said to play an important part in the tanning 
process. A similar plant is said to be operating suc¬ 
cessfully at Singapore, and the McKay (h*eek plant is 
to be constructed on the same lines. 

Carnegie Institute of Technology Has Elaborate 
Coal-Mining Laboratory 

The (Carnegie Institute of Technology of Pittsburgh 
is completing the most elaborate coal-mining labora¬ 
tory in America. The laboratory, which will be finished 
by the opening of the fall term, is located beneath the 
building of the division of science and engineering of 
the institute. The etpiipment cornpri.ses a full-sized 
coal mine- a model mine, except that it yields no coal 
—a mine locomotive and a full set of coal and metal 
mine machinery, that has been furnished by manufac¬ 
turers. In addition to the mining laboratories proper 
there will be a completely e<iuippcd ore-dressing and 
coal-washing plant. It is purposed to extend the mine 
during the practice work of the students along such 
a plan that it can bo utilized for carrying some of the 
steam and water pipes of the institute. 

Steel Co. to Be Established in British Columbia 

C^oast Range Si(?el, Ltd., has been incorporated, with 
a capitalization of $15,000,000, and head ollicc at Van¬ 
couver, B. C. The provisional directors are II. J. Lan- 
dahl, Fred '\\ C^jngdon. J. 1). Kearns, John Stela and 
Montague Moore, all of Vancouver. The avowed object 
of the company is the establishment of an iron and 
steel plant in British Columbia. Arrangements have 
been made with the provincial government for a bounty 
of $3 per ion on all iron produced from British Colum¬ 
bia ore for a ])eriod of two years, with the probability 
of renewal, though possibly at a lower bounty. The con¬ 
cern is said to ho backed by British capital, and there 
appears to be some evidence of this being .so, as two 
British engineers, C. T. Williams and Francis Percy, 
have been in the province for the last two months inves¬ 
tigating the irnn-orc rosource.s. 

Paper Company of Dallas to Make Paper 
From Cotton Linlers 

'Fhe Trinity Paper Mills of Dallas, Tex., is to engage 
ill the manufacture of pulp and paper from cotton 
linters, of which there is over 200,000 tons pro¬ 
duced annually. There has been but small use for this 
product since the ditrerent governments suspended the 
immense production of nitro-cellulosc in 1918. Large 
stores of this stock are accumulating while the cotton 
oil producers are forced to remove at least 75 lb. of 
lint per ton of seed in order to have a successful oil 
recovery, and the oil millers could profitably remove 


as much as 200 lb. per ton of .seed, as the lint left on 
the .seed absorbs oil. All of this 200 lb. of lint can be 
used profitably in paper making. 

Briefly the treatment of cotton linters in making 
pulp suitable for high-grade paper is very similar to 
the treatment usually given rags. It is a soda proce.ss 
and the treatment of the stock offers no particular 
disadvantages over that of any other fiber now in use. 
It can be u.sed successfully in the manufacture of 
several different grades of paper, such as book, writing, 
blotting, toweling, and in place of sulphite wood pulp 
in the manufacture of newsprint. 

The company expects to have a pulp mill in opera¬ 
tion at ('ornmerce, Tex., in the near future. 



Personal 


Francis L. Adams is now special inspector at the Jones 
& Laughlin Steel Co., South Side Works, Pittsburgh, Pa. 

C. K. Alden is now with the Permutit Co., New York 
City, in its technical department. 

Dr. Ceorue Borrowman, who recently returned from 
chemical investigations in Europe, has resigned from re¬ 
search work with Dr. J. K. Teeplc, New York City, to enter 
independent practice in Chicago. 

C. F. Carrier, who has been taking a year’s leave, has 
fully recovered his health and is now associated with the 
chemical department of J. Q. Dickinson & Co., Malden, 
W. Va. 

* Edward W. Engelmann, consulting research engineer of 
the Jackling porphyry properties, is in New York. 

Clyde L. Frear has left the Merrell-Soule Co., where he 
had charge of the control laboratory, to accept a position 
with the U. S. Naval Experiment Station, Annapolis, Md. 

John M. Hayes, treasurer of the Utah Copper Co., Salt 
Lake City, has resigned and will remove to Los Angeles, 
Cal., at the end of the year. 

J. H. Matthews of Wisconsin University will address 
the Milwaukee Section of the American Chemical Society 
Dec. 3. His subject deals with photochemistry. 

C. F. Millspal'GH, of the Field Columbian Museum, ad¬ 
dressed the Chicago Chemists’ (Jub on Tuesday, Nov. 23, 
on “Some Collections of Crude Materials and Their Rela¬ 
tions to the Scientific Men of the West.’’ 

J. R. PowET.T, spoke before the Chicago Chemi.sts’ Club 
on Nov. 15 on colloidal clay, with special reference to the 
bentonite deposits in Wyoming. 

Sir Thomas Kirke Rose has been awarded the gold medal 
of the Institution of Mining and Met4illurgy, the highest 
<Iistiaction in the power of the Council to bestow, “in recog¬ 
nition of his eminent service in the advancement of metal¬ 
lurgical science, with special reference to the metallurgy 
of gold.” 

Forest Rutherford, consulting metallurgist, New York 
City, has returned to New York after spending several 
months in Colorado on mine examinations and milling 
problems. 

II. Livingston Sulman has been awarded the Consoli¬ 
dated Gold Fields of South Africa, Ltd., gold medal and 
premium of forty guineas for his paper, “A Contribution 
to the Study of Flotation.” 

C. M. Weld, mining engineer, D. M. Liddell, chemical 
engineer and metallurgist, and P. H. Lazenby, a civil engi¬ 
neer with wide experience in public utilities, have formed 
a partnership for practice as consulting engineers and 
economists under the firm name of Weld, Liddell & Lazenby, 
with offices at 2 Rector St., New York City. 

John Arthur Wilson, chairman of the Milwaukee Sec¬ 
tion, American Chemical Society, was in New York la.st 
week on business. 
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Gmcnt Maikct Reports 


The Chemical and Allied Industrial Markets 

Nvw York, Noi\ J9, 19.20. 

Tremendous resale pressure continued in evidence durinj? 
the last week’s activities and prices in several items sulTered 
further recession. Inquiries, however, appear to be piininjj 
more strength, but the differential is still wide enough be¬ 
tween buyers and sellers to keep business quiet. Kxport 
orders were in evidence since thi* pronounced strengthening 
of foreign exchange. Consumers have atloptetl an ultra- 
conservative attitude even though producers are endeavor¬ 
ing to make prices attractive and real business is not 
passing. 

In general the entire chemical movement was slow, with 
buyers content to operate only for actual wants. Sellers 
are still on the offensive so far as spot and near-by forwards 
are concerned, but the resistance is still relatively weak 
and the disposition seems to be to keep stocks as light as 
possible prior to the taking of inventory. 

Solid cauiitic soda wa.s offered in .some directions at $3.71> 
per 100 lb., which is a new low record for this move¬ 
ment. Trading was not much in evidence ami buyers are 
looking forward to further recessions. Ill caching powder 
broke down with keen competition and selling was reported 
as low as Bije. per lb. in small drums. Large <lrums at the 
vrorks were quoted at 4c. per lb. Bicarbonate of soda pro¬ 
ducers report a steady movement against outstanding con¬ 
tracts to consuming trade and are quoting 2'Jc. per lb. f.o.b. 
works. Factors in chlorate of soda are holding the market 
at 10c. per lb. w’orks and are readiij working off their out¬ 
put through standing contract channels. Spot supplies are 
not heavy, although odd lots could be obtaineil at a fraction 
under producers’ figures. Cream of tartar has shown no 
evidence of life in the past few weeks and .spot supplies 
are heard as low as 43c. per lb., with very little trading at 
this figure. Spot material of ojcalic acid was heard on the 
market at 19c. per lb., with buyers showdng relatively no 
interest. 'Phe range was up to 22c. per lb., depending on 
quantity, brand and seller. Improvement to the extent of 
inquiries w'as noted in eganide of soda and indications gave 
promise of some better business «leve!o])ing. Supplies seem 
to be well scattered among dealers. Cicrman cyanide was 
held at 23@25c. per lb., French at 24^i)2(>c. ami American 
at 29@30c. per lb. 

Potash Salts 

The pota.sh industry has developed into one ot the leading 
factors in the chemical market as American ])reducers, con¬ 
fronted with a .severe shortage and an incessant demand 
for pota.sh products previously imported, set about to solve 
this difficult problem. 

Like all other chemicals, potash has seen .some abnor¬ 
mally high prices and producers have reaped a tremendous 
harvest in the last few years. Gunpowder manufacturers 
and foreign merchants were flooding the American market 
with a continuous volume of orders and prices soared fur 
above the normal mark. In the past few months, however, 
with the general depression in business circles and recent 
German importations, potash has been on a sharp decline. 
Germany has once more come into the dome.stic market as a 
competitor, but the consensus of opinion in chemical circles 
is that it will be some years before any real imports can be 
expected to reach pre-war figures or before prices will be 
materially lowered to affect American producers. At pres¬ 
ent, however, America is looking forward to a fair supply 
from Europe, since it has not yet become able to meet the 
increased consuming demand. It is also certain that the new 
Administration will provide methods in the form of a new 
protective tariff to safeguard domestic producers from any 
strong foreign competition. In short, it seems probable that 
it will be many years before our European neighbors will be 
in a position to produce enough permanent surplus stock 


for the AmcM'icati market.# In the meiintime America will 
continue developing her own re.^ources with the hope of be¬ 
coming a self-sustaining industry. 

The beginning.of 1920 saw bichromate of potash the lead¬ 
ing factor ifi the potash group. A shortage of chrome ore, 
transportation difficulties and strong foreign demand 
brought the price from 27c. per lb. in .lanuary to 12c. per lb. 
in May. During April leading producers announced a tem- 
poi’ury di.scontinuance of production owing inability to 
obtain raw materials. Spi'culators .saw an opportunity to 
work the market and shot prices up from 30c. to 40c. per lb. 
Since June, however, a rapid ib*cline has been noticed ancl 
material is now available at 21c. pi*r lb. ('aastir pot<ish de¬ 
mand during the past year was aci’entu.'ited in .sympathy 
with all other leading chemicals. A wide demand was noted 
from soft-.soap maker.s, who reported a large volume of 
(»rders on hand for all parLs of Kuiaipi-. I’rices were on a 
sharp advance for tliis commodity during the lirst live 
months of the year, climbing from 251*. per lb. to 33c. per lb. 
M.aterial can be obtained at present at Ific. per lb. The call 
for chlorate of pola.sh from the match ami fireworks trades 
kept the price very steady until the past few iveeks. Large 
inqiortations have w'cakenod the sped market considerably, 
and even though dealers quote ir>c. per lb., no real interest 
w'as shown by the consuming traile. 

CoAIi-TAU rilOlUJCT.S 

Tin* coal-tar products market has taken the attitude of a 
secomlary factor in the chemical industry. It seems that re- 
adjii.stments will have to be completed in all allied trades be¬ 
fore anything can be sati.sfactorily undertaken in this branch. 
On the face of things it might seem that the proper thing 
to do would bo to start at the crude end of the game and 
state plainly that any revisions downwanl are practically 
impossible or else make them at once and relieve further 
uncertainty. On the other hand, it is argued that nothing 
would be gained until the position of the ultimate consumer 
becomes better under.stooil as to the extent of his probable 
needs. Reports show that large numbers of buyers are in 
town, but what purchasing is being iloin* seems to be limited 
to small ((uantities to fill in for the holiday trade only, and 
until demand and prices become more stabili/A'd in the allied 
lines, factors in the crude and intermediate markets con¬ 
tend that readjustment in prices would fail to stimulate 
buying. Trading during the week followed the regular 
routine that has prevailed during the pa.st^ few weeks. 
Small quantities of II acid are reported moving at $1.60 per 
lb. Be HZ g! chloride producers report the gt*neral market re¬ 
quirements as rather light, while the supply is of usual fair 
volume with prices quoted at 2r»(re35c. per lb. Supplies of 
dinit robe nzene retain their steady tendency with the output 
generally hehl by first hand.s, and show the usual rang«* of 
prices fn»m 32c. to 3r)c. per lb. Demand f«»r aniline salts is 
light and available supplies are free enough to kecf) the 
market easy and ciealers offer spot supjdies at 32(ff).'i3c. per 
lb. Sales of aniline oil are limited only to small quantities, 
and while proilucers are still (pioting .3()c. per lb. resale 
material is held at 27c. per lb., with very little business even 
at the outside figure. 

Waxes 

The wax market has been quiet and featureless for the 
last few wrecks. Export onlers, that have been so common 
in this commodity, have entirely disappeared of late and 
hand to mouth business to dome.stic consumers is aUmt the 
only business noted. 

Beeswax continued dull, with offerings fairly liberal, espe 
cially in the lower grade.s. f’radc African, hersaatx was 
offered at 20c. per Ih. and it was intimatcfl that round lots 
for .shipment might have brought conce.ssion. Brazilian 
beeswax was iiuoted nominally at 2Kr«j30c. per Ih. The 
higher grades of Camauba wax an- holding up well consid¬ 
ering the routine nature of business. Hrazilian markets 
were unsettled according to advices received in local ciivh's, 
causing dealers to hold aloof. Carnanha No. 1 was h<‘ld 
around the 813c. per lb. level. No. 3 North Country was 
unchanged and closed at 25(ri)27c. per lb. Scattered business 
is noted in Japan wax for immediate delivery at 19(ri)19ic. 
per lb., indicating that the market is fairly steady. The 
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t'xpurt inuvi*nicnt that has charActcM'izod Lhi* paraffine n'ax 
market has Uikcn a j^ivat slump and (foaltTs are inclined, 
therefore, to offer their merehamlise at surprisinj*: conces¬ 
sions. ('rude ni.p. was (juoterl at Tie. per Ih., w'ith 

very little response from eonsumers. 
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The Chicai^o Market 

Nar. Jf!, lit.JO. 

Without exceptioii, every line of trath* in the chemical 
industry reports continueil inactivity and further depres 
sion of prices. Most advisers t«> the trad^* recoiiimerni »*\- 
tn*Mie caution in buyiim* ami this ailvice is heiii^ followed 
to such an extent that no factors are making eimajrements 
for supplies in excess of thirty days’ requirements. Un¬ 
doubtedly those concerns which have been existin^^: on w’cek- 
to-week supplies of chemicals will, when they lijrure the 
bottom has been readied, come into the market W'ith .some 
real buyiim'. 

(’oaNtar products seem to occupy the weakest position 
as the result of heav> imports. Total importations of coal- 
tar products for the first nine mcaiths of tliis year is J157,SG;j,- 
000, against $4,710,000 for the same portion of last year. 
The Department of (’ommerce reports imports of chemicals, 
dru^s, dyes, etc., for the period from Jan. 1 to Oct. 1, 19*20, 
of $lti5.r»27,000, compared with l,S.l(i,000 in 1919. 


firm at .'i7c. per fn** f^e purt*. Demand on this item is 
well maintained. 

Intel mediatis in the hands of makers are firmly held, hut 
second hands are plainly worried at the staj^nant market 
and are ea^er to shade prices. Aniline oil, offered at 2r)c. 
per lij., faces few' takers, and the aalta, at !lllc. are even in 
less demand, lienznldehifdv is down to 5.50. per lb. for tech¬ 
nical urade and beta naphtliol is offered at 40c. or even less. 
I*hos(jene is in jrood supply and fair flem ind at Ibc. per lb. 

Ve(;etable O11..S 

The dow’nward trend of the market is proceedinjr with¬ 
out interruption, and temperatures above the averaj^c for 
the .season are helping it alon^:. Linnerd oil is offered in tanks 
at SOc. and in small lots from jobbers’ stocks at $1 per ^al. 
I’rime summer yellow coltonsved oil is quoted at 8c. per lb. 
in .sellers’ tank.s. Corn oil, at 8ic. per lb. in tanks f.o.b. 
('hicap:o, excites no interest, and but little business is beinj; 
ilone in roronnt oil at 10c. per lb. in barrels out of .stock. 
bird oil, in tanks, is (pjoted locally at about 9ic. per Ih. 

.Navai. Store.s 

Uonservative buyinp; is the rule locally, both buyers and 
.sellers a|)parently feeliiif' their W'ay with caution. Reports 
of reduced activity in the various consumin)>: industries off- 
.si*t to a cc-rtain extent the effect of the reported smaller 
available supply. Wilhdraw'al of forei«:n buyers from 
Eastern markets has effected price reductions, but a study 
of conditions show’s that a reactiem would not be a surprise. 
Producers show' no ^reat dc*.sire to ^et rid of stocks. TjOcal 
(plot at ion on ! nr penline is $1.29 per jifal. in barrels, $1.22 
per R-al. in tanks. Honin is held at $11.50^1)$! 1.05 for all 
v: fades. 


The St. Louls Market 


Heavy (’iiemicai.s 

Plentiful supplies of all commodities are in evitbuice, but 
buyers are content to look on. Price recessions seem to ex¬ 
cite no interest, and it is doubtful if even radical and un¬ 
justifiable cuts would indiJci* any heavy biiviin*', as all chem¬ 
ical users s(‘em committed to a policy of day-to-day buying. 
If leach inp powder of v:irioiis grades and at various prices 
is offered in plenty. Quotations on spots cover a w.de 
range, figures from $;{.Sr) to $5.25 per 100 lb. being heard. 
Soda anh also is getting no rapid action even when offered 
at below 2c, per lb. It can be purchased as low as 1.90c. 
Sj)ot eanntic noda is offered from warehouse at $4. Soim* 
sales are im'ntioned at as low as $:i.90. Sol soda, (pioted 
about $2 per 100 lb., is also weak. 

Soda nitrile, under pressure of plentiful supply, is offered 
at .Ti7..*{5, but not much business is being dom* at any figure. 
Holders of stock show' every disi)ositi<»n to shade prices. 
Soda cyanide, affected by importations, is freely offered at 
22(rf^2.’{c. per lb. Nickel .saZ/.s, witli a dull market catching 
luavy suppli(‘s in'scLond hands, is otfereil on the spot at 
l ie. for the single* salts. Manuracturers* jirice is about 2c. 
higher on the pound 

Trade in alcohol is very (piiel, proilucers being reported 
as holding large stocks of all grades. The only price 
change of moment has been in denatured, w'hich is now 
offered at H2(d^N5c. per gal. for 9(1 per cent, (llyeerinv quota¬ 
tions of 2()c. per lb. for c.p. grade, rflrums extra, are ruling, 
with but light buying resulting. Dynamite grade is 17ic. or 
I9c., <ii‘pending on whether you are a buyer or a seller. 

Acids are eciually dull, w'ith only small transactions noted; 
(»() per cent pure acetic is offered at $10 per 100 lb., nitric 
at .$S.25 per 100 lb. for 42 deg., nntphnric at $21 per ton for 
(50 deg. and pyroyallic at $1.92 in crystal form. 

(’oai,-Tak Dipioi c'rs 

Overstocked’domt*stie markets, combined with heavy im¬ 
ports, are forcing price levels down, in spite of which but 
little interest is shown by buyers. Chenol has taken a slump 
to 10|C. per lb. for spot otferine^s and it appears that real 
money w’ould shade this from ’c. to Zc. Naphthalene has 
suffered from large offerings of Herman goods and either 
balls or flakes can be had for lOc. per lb. or less. Toluene 
is w’eak and uncertain, (luotations ranging in the neighbor¬ 
hood of 22c. per gal. ffenzene alone is remaining fairly 


SL Fniniti, Mo., Nor. J6, I9j(t. 

A further slcjw'ing up of spot businc.ss is the only change 
to be noted in this market during the past two weeks. In 
this W'ay the depre.ssion in other lines is making itself felt 
in heav.v chemical demand, but producers stale that their 
shipments on contract are practically normal and that 
they are renew’ing contracts satisfactorily. Evidently fears 
of the necessity of cutting production have been allayed a.s 
one of the largest heavy chemical producers is planning an 
increa.se in output. The prices which were established around 
(he beginning of November are holding (irmly and producers 
feel that they have them under their control and are able to 
keep them on a sound basis. The d(*cline in .<pot business 
seems to indicate that buyers are staying as clo.se as pos¬ 
sible to their day-to-day needs and producers do not look 
for this situation to be relieved until the depression in other 
lines ends. 

The demand for (5(5 deg. snlphnrir acid remains slow but 
fairly steady and prices are being maintained at $22 per 
ton, carload lots. Oil refinery demand is at a satisfactory 
level and little decline in the demand from this quarter is 
expected. Quietness aLso marks the 98 per cent sulphuric 
acid market. It is (luoted at $25 per ton f.o.b. work.s. The 
quotation on the (50 deg. sulphuric acid is $16.50 per ton and 
lie. per lb. in carbciys. with demand .slow. Oleum is holding 
at $28.50 per ton. 

Demand for muriatic acid is dull, but producers have not 
very large supplies on hand and have the situation well in 
hand. The price is holding at 15(@2c. per lb. in carboys and 
$25 per ton in bulk. 

The demand for sodium hisnlphnte (niter cake) is steady 
and the advanced quotations noted two weeks ago are still 
holding. The quotations are $7(q)‘’58 per ton. 

The nitric acid market is slightly more active and prices 
of two weeks ago hold good. Quotations are $7 per 100 lb. 
for the 26 deg. test and $10 per 100 Ih. for the 42 deg. test. 
Standard mixed acid is quoted at lie. per lb. of sulphuric 
content and llic. per lb. of nitric acid. Inquiries show no 
decrease but orders have fallen off slightly. 

No further advance has been noted on zinc chloride, for 
w'Ciich demand is fairly strong. It is quoted at $4.50 per 
100 lb. There has been no change in the market for U. S. 
Government supplies of phenol. 
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The Iron and Steel Market 

Pittshurtfh^ Pa., Nor. Jtf, 19JO. 

Steel production by the independents continues to decrease 
rapidly, while the Steel Corporation maintains its prcukictitm 
rate, the divergence being due of course to the diirenmce in 
order books, as to volume of business and price involved. 
Some t»stimates place the rate of indepemient mill operation 
at an average of less than 50 per cent of caj)acit.v. and 
many mills are operating much below that as regards ingot.s. 

Chairman Gary of the United Slates Steel Corporation late 
last week issued another of tlie perioiMcal statements that 
the corporation has no intention at this time of changing its 
prices. The Industrial Board price.s were promulgatetl 
March *2\, 1919, and at intervals since then expectatitms 
have arisen that the corporation would advance above that 
schedule, making it desirable for Judge (Jary to issue a 
statement indicating that the expectations were unfounded. 
The latest statement, however, may be viewed also as a 
statement that the corporation will not reduce its prices. 

Probably ns a result of Jiulge Gary’s statement the* inde¬ 
pendent steel producers generally began today to <|Uole the 
Steel Corporation prices on bars, shapes ami ])lale^, these 
prices being 2.35c. on bars, 2.15c. on shapes and 2.t>5e. on 
plates. On Wednesday a canvass of at least half a dozen 
large independents showeil that they were quoting bars, 
shapes and plates all at 3c., si) that the reductions today 
on the part of the.se independents are $13 per net ton on 
bars, $11 on shape.s and $7 on pbites. Several independents, 
however, have for .several wei*ks past been quoting price.s 
at or near the Steel Corporation level on particularly at- 
tiactive inquiries. 

.As to rails, however, the interpretation of the Steel Cor 
poratiem stat.ement is clear in the minds of the tra«le, that 
there had been no thought of a reduction, but instead some 
thought of an advance. The InduJrial Board prices were 
$45 per gross ton for bessemer and $47 for open-hearth 
rails, and of late some independents have (junted as mucli a^ 
$10 «iver these prices. The Steel (N»rporation had made 
large reservations for 1921, prices to be named not later 
than Jan. 1. It is related that the railroads fully expectcil 
to pay the corporation at least $50 for open-hearth rails. 

iSteel Brices 

In sheets the market continues to decline. Blue annealed 
.sheets have been offered in all gages on the basis of 4.ri0c. 
for 10 gage, or $19 a ton above the Steel Corporation price. 
Black sheets have been otfered down to 5..50c., or $13 a ton 
above the corporation price. Galvanized sheets are olfere*! 
by one mill at O.TOc., or $20 over the ctirporation price, 
although that independent may be alone in quoting under 7c. 

The first sale of any .semi-finished steel by an independent 
at the Steel Corporation price has ju.st occurred, 0,000 tons 
for December, January and February 1 eing s»)hl ;it $4K.4() 
delivered to a mill which has a freight rate of $1.10 from 
Pittsburgh, this being equivalent to the Steel Corporalitm 
price of $47 Pittsburgh. The trade has riot aseei'tained who 
made the sale. Quotations on the irujuiry ran up l«) .$(50, rnie 
mill quoting $G0 Young.stown, equal to $(52.10 ilelivererl, and 
another $60 Pittsburgh, or $tii.40 delivered. As to sheet 
bars, however, it is predicted in some quarters that the 
Steel (Corporation will recede to the Industrial Board price 
of $42, its advance in September to $47 having ar>plie<i 
merely to certain contracts that involve a quarterly fixing 
of price. 

Pig Iron 

Bessemer and basic pig iron have receded $2.50 in the 
week, being now available at $37.50 valley for bessemer and 
at $35 valley for basic. There was little temptation by way 
<if inquiry to induce the declines. The basic decline a|)pi*ars 
to have been prompted chiefly by the offering of ir<m by 
.steel works that normally consume their entire product 
themselves. Foundry iron remains nominally quotable at 
$39 valley. The recession from the top prices reached lato 
last August, while perfectly natural in a way, has been 
phenomenally rapid. The total recessions to date are $11 
in bcs.semer, $13.50 in basic and $11 in foundry. There is 
no doubt that iron will go below $30, but the rest of the 
decline may be slower. 
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. III. 

.11 - .12 

.121- 

.13 

Amiimiiiuiii iiitiMtf. 

. Ib. 

. - .10 

.11 - 

.14 

AiiiiiiMiiiiMii hulpli.'itc . 

111. 

.041- .041 

.04;- 

.05 

Amvl:iff(Mlf . . 

(.'III. 

. . -. 

4. 50 - 

5.00 

.Amyliiffinti* (itIi 

(Pill. 


4.00 - 

4.20 

Aii'ifiiif. (ixith', lumiiN (wliiti* hisi-iihA 

Ib. 

121- .n 

.131- 

.131 

Ai.'tfiiif, Hul|)liii|f, iiondiTftl (ii tl iiitti-iiii).. III. 

16 - . Ui) 

.161- 

.171 

Hiiiiiim flll••li■Il•. 

. . (till 

•)0 00 -'»5 00 

100.00 - 

05 00 

n;tiiiiiii ilioviilr (pi'ioxiilf) 

Ib. 

.24- .25 

.26 - 

.27 

n.'iiiiim nilriitf. 

Ib. 

.12- .\2h 

.13 - 

.131 

Mjiiiiiiii Hiilpliiilo (pii‘fip> (liliuif Iim) 

III. 

.041- .05 

.051- 

.06 

Mli‘:iflillii' P'lUtlfT (Hff riili-llim li\pm liliilIII ).. 

. -. 

.■* . 


aiiif \iiiii>l (.M-f ('•iiipn siilpliiitf) 


.-. 

. 


istf ‘<■111111111 Murilli*) 


- . 

. 


Mll•n^l•ltll■ Hulpliiir, rtill)... 



. 


Miiiiiiiiif . 

III. 

“ ■.7(1 - '”80‘ 

.85 - 

.'»0 

('ill' Him ;i>‘f(i'Llc'. 

100 lbs. 

3 50 3 55 

. .-. 


('.'ill >11111 fiiiliiilf 

111. 

041 * 05 

.051- 

■■.osi 

(’•l^■lllIll flilmiilf, fii.Ni'il. Iiimti 

(nil 

.10 1.0 32 00 

33.00 - 

35.00 

('.'ill mill fliliiiiilf, I'l.'iiiiiliitnl 

III. 

0? .021 

.03 

.031 

('•ilfiuiii li\piifliliirili'ilili'iifliiiir p(iuilii) . Ill 

03; 04 

.041- 

05 

(';i1i‘ium iii-iiixiilf 

Ib 


1.50 - 

1 70 

(':ilfiiiiii |>lm*'pliiitt', liMiliiiliiiNif . 

Ib. 

. . . - ... 

75 

.80 

(':ilfiiim .‘lulpliiili', piiro. 

111. 


.25 - 

30 

('.'iiiiplior 



1.05 

1 10 

('.'ll III ill liiMilpliiilt- 


.08- .09’ 

.10 - 

.11 

('uiImiII li-tlll' llliiliilf, tllUlIlH 


.13- .ni 

.14 - 

•41 

('liiltiiin 1 flilmiilr (plmM'i'iii) 


L. 

.60 - 

.75 

(':iu: 1 If |ll•t:l‘’ll li\tliiixiih-) . 

.-. 

.-. 


(';iii tifi'iil:! (M I*‘tiMlmiii livilitixitif) 


.-. 



('liliiiiiii , li<|Uiil-f\liiiiii II- (lOOlli) 

Ib. 

. O') - . 091 

. 10 - 

loi 

(Miluroforiii . . 

. . Ib. 

. 

.43 - 

.50 

('iilcilt iixiilf . 

.. Ib. 

-. 

3.90 - 

4 00 

(‘iippi r:iit (sff ir<iii ttuliilifilf) 


. 

. 


('•ilipi'l f.'lllirilfitl', |Mf« II pll'i Iplllilf 

. Ib. 

.23 .24 

.741- 


C'tippiT f\Mlllilf 

. . . Ib. 


.65 - 

.70 

('iippr-r Hulpluili, 11 \^tiiln 

111. 

*■ .(»7 -■ ■ .071 

.07;- 

.081 

('ifiim Ilf I'lrl.'ir t |Mi(rimiiiiii lutiiMnitt) . 




I‘!|imiiiii flit (‘-ff iii;i|'rifu|iliii nuIJ'IhiI' t 





I'flivl Xf'ffiito Cftiii 85',' 

(rid 

,. . 

■ i!o5-' 

i.io* 

l^lllV .'Nfftnto puri' (fifi'tir I'flui ‘*8' (i 

. lOO*” I 

...... 

- 


I'm uni'll )i\-I i , 40 pi r ft III (iitiiiiiii:ili 

Ib. 

18 - 181 

19#- 

!.'6 

EiiHfl i»il, rt'f 

(rnl. 

, - 

3.(i0 - 

3 7i 

Eiisfl nil. tTuilf (iifimmiil) 

. (rnl. 

.-. 

3.25 - 

» 50 

( il'iulti 1 'n S'lM I’-t f NniliiiMi Mllpli.'ilt ) 


.-. 



(Ilv'-i riiif ,C* r ‘Iniiiifi futni. 

III. 


■.2i-’ 

22‘ 

I.iiliiif, ri’^iililmifil. 

Ib 

.. . 

3 75 - 

4 00 

Ir-iii tixiilf, ifil . 

III. 


15 - 

} \ 

Irnii 'iilpli'ilt' (fiippt niti). 

100 lln. 

2 25 - 2.50 

2.75 - 

3 no 

I.f'iil ;u‘i t'llf, iimiiiril. 

Ib. 

• 

.131 

16 

I.f :i'l iii'wintf Iji'i'^lt). 

lb. 

. i‘3 -■ ■ ;i4’ 

.14*- 

. 15 

T,f :ifl iiitiJilf, erv NtrilH. 

. lb. 

- .... 

.90 - 

1 on 

I/HliMTi'r-. . . . . 

. lb. 

.12 - .121 

.13- 

.131 

Till Ilium f;irl)i>ii:it<‘ ... 

. . Ib. 

.... 

1.50 


•■iiiiii f'liliiiTirilf, tfflinifid. .. 

IK 

.10:- .11 

.11!'- 

■’.12 

Mni’iit MIIIII Niilplmtf, 1’. S 1* . 

100Ib. 

3.50 - 4.00 



NI.'ii'TK'Miiiii ‘ ulplirilf, cfiriiiiifrfiitl . . 

ion lb. 

. . . 

3.00 - 

■3 25 

\T<'tli;irii>l, 95'';. 

(r.'il. 

.. 

1 85 - 

1 90 

Mr'lliiirml, piiit> 

(rnl 

. . -. 

2.30 

2 35 

Vifkt 1 s:ill, tli.iilili*. 

... lb. 

. p- . 

.12 - 

.121 

NifIttI unit, Hiiurif .. ^ . 

... lb. 


.13 - 

.131 

I*lioftplit«rtiN, if'l. 

.“Tib. 

.50- .52 

.53 - 

.55 

Phnpphoriin. yfllow. 

... .lb. 


.35 - 

.37 

Poia^uni bichromate. 

....Ib. 

.20- ,21 

.211- 

.221 
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PotfiHHiiim bitnrlrcitp (rmiin wf t;irtar).... ]b. 

Potashiiifii broiiii(J(‘, Krimiiliir . 111 . 

PotiiMHiiiiii railifiiiiili-, r. S 1’.lb. 

PotiiMHliiin r.'irbfiiiali*. rniiii'.lb. 

PotiiM.siiirn f‘hliirati-, lb. 

Putii>4hiiirii liyilroxidi'(fiiiiHtif* |iut(iNli).. . lb. 

PotiiMhiiirri ioiliiif . Ib. 

Poliisajiiiii iiitmif.Ill. 

PotuhHiiim pi>riiMiiiKiiimtf. lb 

PotfiHNiinii iiniMHiuti'. riMl . lb. 

PoiaNkiiiiii v<‘llou . .lb. 


Cabots 
$0.43 -|0 47 


.00 - 
.13 - 
.14 - 
. Ki - 

! 14 ■ ' 
^.0 

.50 - 
.34 ■ 


50 

.I4i 

-It: 

'!if» 

.fi) 

.57 

.30 


T.PP 8 HarlotB 
$0.4H $0.4‘> 

.40 - 
.06 - 
.13; 


PotuMhiiiin HiilpbiitJ* (powilprifl) . lfiii$24() DO -250 00 

Roclii'llr hiiltii (si-p Ftiiilmill |iiil.'ll., . 

SalitiiiirKitiiiif. (Hff‘ iiiiiiiiniiiiiifi f-bliii itirl 
Hal Niulfi (hcp Nfidiiiiii caibuiialf) ... 

Halt ••iikft 


.10 - 

. 16. 

3.00 - 
.h-l- 
.••5 - 
.58 - 
.^Oi- 


02.00 


Of) 

.60 

.14 

■ll‘ 
20 
. 17 
.70 
60 
, if. 


55.00 


Hilver evaiiide (nmiiinal).. ... 

. . (!/. 

_. 


1.25 - 


•Silver nitrate (iKUiiiiiab. 

fi7. 



.55 

.57 

•Sdila a^h.li'dit. 

MID III. 

1 90 - 

2 00 

2.10 - 

2.30 

Hufla anil. •Irii.m*. 

lODIb 

2 50 - 

2 75 

3.00 - 

3.25 

HofllUIll .'trrtate . 

Ib. 

DK - 

.08* 

.08; - 

.09 

Kdiliiiiri liie.aibfilinte. 

100 Ib 

2.90 - 

3.00 

3.25 - 

3.50 

Hofliiiiri birliniinate . .... 

... Ib 

.(M2 - 

.09) 

.09;- 

.10 

Hiidiiiiri biMilplinte (nitre enkr) . .. . 

... .ton 

7.00 - 

7.50 

8.00 - 

11.00 

•Srnliiiiii bi.siilpliile powdered, I'.S P... 

. . .. lb. 

.D(ii - 

.07 

.071- 

.08 

Hdiliiiiii Imrate tbmiix) . 

Ib 

DH>- 

.or: 

.09 - 

093 

•Sfidiiiiii eaibdiiale (mil Hnd.'i). 

. 100Ib. 

I.H'i - 

2.00 

2. IS - 

7.25 

HrNliiiiii ehlnr.ate . 

. Ib. 

10 - 

.101 

.10;- 

.11 

Hoiliiiiri evaiiide, 9(i-9H per eeiiL. 

. . Ib. 

.24 - 

.25 

.26 - 

.28 

Hiiiliiiiii fliidrifle . 

Ib 

. 17 - 

.171 

.17,'- 

. 18' 

HfMliiiiii liydroxiile (eaunlir Hmla). 

100 Ib. 

4 (>0 - 

4.10 

4 30 - 

4.50 

Hndiiiiii hypiiniilphite . . . 

Ib. 



.04 

.041 

•Sdfliiiiii iiiiiK bilalc. 

. Ib 

2 50 


3.25 - 


•Sfidiiini iiilt:ite . 

lODIb 

3 DO 


3.25 - 


•Siidiiirn nitrite . 

. . III. 

.071- 

.071 

.07;- 

.08 

•Siidiuill penixiile, pnwrlered. 

Ib. 

. t5 - 

.40 

.42 - 

.45 

•Sdilium plidsiihati*, dibanie . . 

Ib. 

.DfJ- 

.04) 

.044- 

.05 

Sinlhiiii |iii(:iMMiiiiii t.'iitiiite (Kiji'belle naltn) Ib. 



.33 - 

. 35 

iSdliilllii pni.NHiiite, vellfiW . 

. . Ib. 

. 18 - 

.181 

.19 - 

.20 

Hddiiiiii ■iilifiite, H'lliilifiii (4ndia') . . 

- . II. 

.DIJ 

.01) 

.02 - 

.0?) 

HiMliiiin uJii'iite, niflutniii KiDdia') . . 

. Ib 

.03 - 

.03' 

.03*- 

.04 

•Sdilium Hiilphiite,rrv.*<tiiln ((il.'iiibi r'hvalt) IDD Ibn. 2 15 - 

2 50 

2.60 - 

2.75 

Hotliiim Mdliiliifle.orv.stfil. 60- 62|iei ceiitfeoiie) Ib 

07 - 

.071 

.07',- 

.08 

•Soilinm milpliile, er\H(:dH 


04 - 

.04} 

.04*.- 

.05 

•Slrmitiiiiii nitrate, powderixl. 


.20 - 

20) 

.21 - 

.22 

Siilpliiir ebimifle letl . 


.08 ^ 

.09 

.10 - 

. 10.) 

•Siilpliiir, eriiiie . . 

. . .full 

16.00 20.00 



Siilpbiir diiixiile,liiiiiid, evlindern. 


.09 


.10 - 

.i2 

Hulpbiir (niiblinieil). flmir. 

100 Ib 



3.70 - 

4.35 

Hiiliibiir, rtill (brini..«tmif). 

IDO lb. 

. - 


3.40 - 

3.90 

Tin biebliirifle, 50 ikt eeiit . 


. 18 - 

.19 



I’in iixifle . . 


.- 


” .50 

’".51 

Zine eiii biuinte, preeipilate. 


16 

. 18 

.19 - 

.20 

Zine rhliiriile, Rraii. 


. 12 

13 

IM- 

. 14 

Zinc evaiiide. 


.45 - 

49 

.50 - 

.60 

Zine fliint . 


12 - 

. 13 

. 13 - 

.14 

Zine (i\idf‘, XX . 


. 10 - 

. lOi 

II - 

■ Ml 

Zine Hiilpbnte. 


.03)- 

.031 

.04 - 

.06 

Coal-Tar Products 




NOTE--'I'lie fdl 111 wing prinnaie for 

iiii.inHl pacluiKen in large iinantitieB: 

Alpha-naplitliiil, erinle . 


lb 

SI 

.10 — 

$1.15 

Alpha miplilliffl, ri'lineil . 



I 

45 — 

1. 50 

Alpli.a-naplilli\ laiiune . 




.44 — 

.46 

Aniline ml, dniMin extra. 




.26 — 

.27 

Aniline nalin 




.32 - 

. »» 

Aiitliraeeiie, HO";, in driiiiin (IDO Ih ) 




.90 

1 00 

HeiixaMi bvde (f f e ). 



2 

.00 - 

2.10 

Kensiiiilie. Iiam* . 



1 

.15 — 

1 20 

lll■nAilllne niilpli:ite . 



I 

10 — 

1.15 

Reiixoir ai'iil, r iS 1* . 




.80 — 

.85 

I4enxii*ite nf ndilii, |( S P 


11. 


80 ~ 

.90 


nriiKfiii-, piiri', wiiltT-wbilf', in iliiiimi (IDO ipil ) 

IlfiiBriii', 00<';.. Ill diiiiiiH (100 Kill ) . 

IViiiivI .'liliiridi', *)0-O7">, irliiird . 

lii'nxvl t'lili.ridc, l<‘(‘b . 

Ili‘tii-riapblb<.l liriix.iafr (iioiiniinl) . 

liffa-fiaiilitbiil, Niibliiiii'*^ (iinriiiiial). 

lli‘la-n:iplitbol, ti'f'li fiioiniiiiil). 

Hfiu-tiajilithylaiiiiiii*, sul.linifd . 

Oi'Miil, I'. S. I’, in iliiiiiih (100 III ). 

(Irlbii^iTfHnl, in dniiiiH (IDOlb).. 

(*n*Hvlii* :n•ill, 07-99*';, Hlniw l•lllllr. in diiiiiiH... . 
f'n'Hvlif :ii*i I, 90-97'’;, iliirk, in •InirnH 
lir ai-id, 50**;., firitt t|uali(>, diiiiuH 

Dii'litfirbi riRfiic . 

Mii'tlivlniiilitn* . 

I HincthvI iiiilitic . 

I >iriil r>ibi'iir.i‘iir . 

Mitiitrni'lnrlii'ii/riir. 

Dinii ri)iiiiplitliii1riii'. 

Dinilniiibciiiil . 

I diillriT'illirtir . 

I )ip ml, 20*',, t:ir aridn, oai Intn, in driiiiiB . .. 

IHpli.-nvIaiiiiiic (iinmitiiib . 

M-ni'itl (iioiiiinal) . 

Motn-filii‘ii\ If III di:iiiiiiii‘ . 

.Mfinorliliiilifiixf III* . 

Miiniii'fhvlaiiilitir . 

N’ii|ibtli:ilriii* i-il|.‘•lll■ll, III bbln (250 lb). 

Naphtli:ili'nr,tliki' . 

NiipblbalrnPi balln .. . 

Nnpbtliimiir arid, rriidr. 

Nitr<ibrn7.i>iii'. 

Nilrn-naplithaloiii'. 

Nilrii-fiiliiriii*. 

iVllifi-aiiiiiltipbrnol... . 

f >rtlni-dirbliir-brnF.i*rir. 

Orf hii-iiitni-pliriifil. 

Orllio-iiilni-tfibirnr. 

(>rtliii-tiiliiidinf . 

PnTa-aiiiiili>iibriii>l, Ihiim*. 

Piira-iiiiiiilfiTilii'iiiil, IK 'I. 

Para-flirlilorbriixnir. 

Paranitr'i-iiiiliiir. 


»r:i I 

ri?' 

lb 
. lb. 

. lb. 

. lb. 

. Ib. 

. Ib. 

. Ib. 

Kill 
. . KII I 

. krI 
Ib. 

. Ib. 
Ib. 
Ib. 

. Ib. 
ib. 
Ib. 
lb 
Kal. 
Ib. 

. Ib. 

. Ib. 

. Ib 
. Ib 
. Ib. 

. lb. 

. Ib. 


.30 
.32 
. iO 
.20 
3.50 
.7'i 
.40 
2.20 
. 18 
. 2 ) 

I 10 
1.00 
.65 
.07 
I 40 
.70 
30 
.27 
4» 
.40 
iO 
. 'H 
.70 
I 60 
I 20 
17 
1.70 
.09 
.09 
.09* 


.40 
.35 
.40 
.35 
4.00 
80 
.40 
2.40 
.19 
.25 
1.13 
I. ID 
.75 
.10 
1.00 
.80 
.37 
.32 
.45 
.40 
. 12 
.40 
.77 
1.65 
1.30 
. 18 
2.20 
.09) 
.09) 
.10 


Para'iiitrntoliiono. , _.Ib. 

Para-plif'iiylrncdiariiine.Ib. 

Par.'i-tdluidiiin. ^ .Ib. 

I'btItalic atibydridt*.lb. 

Plirnfil, (j. S. P., (iriirnn (dcHt), (240 lb.). Ib. 

Pvriihnc. sal. 

Ib'HdrriniJ, tfchiiiral. Ib. 

HiHcirriiiol, pure*.lb. 

iS:ili( vlir .arid, ieeh., id bbla. (NO lb.).lb. 

Salirvlir arid, U. H. P. Ib. 

Salol.lb. 

Solvent, rinphtba, wntor-Mliito, in driirnn, 100 en1 . gal. 
S(ilvi‘iit iiaplitba, rruilf, heavy, in drurnB, 100 aal. kaI* 

Siilpliiiiiilir arid, crude. lb. 

Tiilidinc. Ih. 

Toliiidinr, mixed. lb. 

Tfiliir>nr,in tank cuni. eal. 

Tnliirnr*, in druiiia. uah 

Xylidiiif.s, druinfi, lOOgul. Tb. 

Xylriir, pure, in driiiiiB. Kah 

Xylene, pure, in tank enra. gal. 

Xylene, ccimniereial, in druiiiB, 100 gul. KaI. 

Xylene, coiiirnereial, in tank cars. rbI. 


Waxes 

Prirfoib.'ined on oriRinalpaekagen in 

Moeflwnx, refined, flark . 

KeeHWiix, lehlied, lifilit. 

Keeftuax, ubite pure. 

CarnauJin, No. I. (iinininan ... . 

(.'arnaiiba. No 2, refillur (rinininal). 

CTarnaiihn, No. .3, North Coiintry. 

.fafiun . 

rriide . 

Pai ainiic waxen, crude match wax (white) 105-110 

iii.p.. . 

Paralliiie waxen, enide, fienie I24-I26ni.p. 

Pnr.aflme w.axen, refined, 118-120 in.p. 

I'arallinc waxes, refined, 125 iii.p . 

Parnlliiie wuxeH, refined, 128-130 in p. 

Puriilliiie waxen, ndiiied, lii-liOmp. 

Pttrnlbne waxen, refined, 135-137 in p. 

Sti-ttrir arid, ninyli- (iremteil. 

Stearje aeiil, dmihle prenned. 

Stearic neul, triple prcBsed. 


1.25 
2.20 
1.85 
.60 
.08 
2.00 
2.90 
3.75 
.35 
.40 
.85 
.30 
. 19 
.32 
1.45 
.45 
.35 
.38 
.45 
.45 
.45 
.37 
.30 


1.40 

2.35 

2.00 

.70 

.10 

3.50 
3.00 
4.15 

.38 

.45 

.95 

.35 

.22 

.35 

1.50 
.55 


.50 

.47 


— .38 


lurRequantitien. 


lb. 

$0.26 — 

$0 27 

lb. 

.28 — 

.30 

Ib. 

.35 — 

.40 

Ib. 

.80 — 

.90 

lb. 

.70 — 

.80 

Ih. 

.25 — 

.26 

lb. 

.19 — 

.20 

Ih. 

.12 — 

.14 

lb. 

.071 - 

.08 

Ib. 

.071 -- 

.072 

lb. 

.09 — 

.09} 

Ib. 

.091 — 

.09} 

lb. 

.10) — 

.11 

lb. 

.134 — 

.14) 

lb. 

• MJ - 

.15) 

Ib. 

.174 - 

.I7J 

lb. 

.18) — 

.19 

lb. 

.22) - 

.23 


Flotation Oils 


ciirlfiud Idtn. The oiln in 50-gal. bbin., grons weight, 500 lb. 
Pine nil,steam ilint.,Hp. gr., 0.930-0.940. 

. .. .gal. 

$1.90 

Pine nil, pure, dent, dint . . 

. . . .gal. 

1.50 

Pine tnr ml, ref , Mp gr. 1 025-1 035. 

Pine tarnil,(Tilde,N[i gr. 1.025-1.0 iStaiikenrsf d h JackBoiiville 
Pine lar nil.dmible ref ,np gr. 0.965-0 99(1. 

gal. 
,Mb gal. 

.. .gal. 

.48 

.35 

.75 

Pine tar, ref , thin, np gr , 1 080-1.960 . 

.... gal. 

.36 

Turpentine, enicic, np gr , 0 *100-0.970. 

liardwnnil nil, f.n li. Midi , np gr, 0 960-0 990. 

Piiicwnnd ereoBnii*. ref. 

....gal. 
... gal. 
-gal. 

1.25 

.35 

.52 


Naval Stores 


The fuIlowiiiK prioCn ii 


itosin k-N. 

Koniii W.(1.-3V. W. 

Wiind roniii, bbl. 

Spirifn oT tin pent iiie. 

WoikI fnrpentiiie, Htenrn dint. 

WiHwl turpentine, dent, dint. 

Pine tnr pitrli, bbl. 


i{ii.siii ifil, firnt run 


Solvents 

71-7(1 ileR., nteel bbln. (85 Ib ). 

70-72 deK-, nteel bbln. (85 lb >. 

68-70 deR , nteel bbln (85 Ib ). 

V. M. uud P. nitphtbii, nteel bbln. (85 Ib ). 

Crude Rubber 

I'arn—I’prixer fine (noininal). 


Plaiitatinn--Kirnt latex erepe. 

Kibbed Hiiioked sheetn . 

lirow-n orepe, thin, eleaii. 

Anther erepe No. I. 

Oils 

VKnKTAni,E 

The folluwiiiK prices arc I.o.b.« New York for carload lota. 


cm Iliad Idifi. 




280 Ib. 

$11 25 

— 


280 lb. 

II 23 

— 


280 lb. 

11.25 

— 


280 Ib. 

11.50 


il 75 

280 Ib. 

11.00 

— 


gal. 

1.02 

— 


gal. 

1.00 

— 


gal. 

1.00 

— 


200 lb. 


— 

'8 30 

bbl. 



15 00 

500 lb. 

isioo 


15.50 

gal. 

.70 

— 


gal. 

.73 

— 


gal. 

.90 

— 



ga. 

git. 

ga. 

gal. 


$0.41 

.39 

.38 

.30 


lb. 

$0.22 

lb. 

.15 

lb. 

.16) 

Ih. 

. 19 

Ib. 

. 18 

lb. 

. 16 

Ib. 

.17 


—10.23 
— .16 
- .17* 


lb. 

. 12 


. 15 

('a.Kfnr nil. No. 3, in bbln. 

lb. 

$0.14) 

_ 

$0.15 

III. 

40 


.50 


lb. 

.133 


.16; 

lb. 

. 18 


.25 

('hina wood nil, in bbln. (f o b Pne count). 

lb. 

.12} 

— 

.12 

lb. 

3.20 

— 

3.75 

('ucnaiiiit oil, (Vyl(»n grade, in bbln. 

Ih. 

.14 

— 

.14 

lb. 

.15 

_ 

.20 

Cncunniit oil, Cnc’hin grade, in bbln (nominal). . 

Ih. 

.15} 

— 

.16 

lb. 

.75 

— 

.80 

Corn uil, crude, in bbln. 

lb. 

.10 

— 

.10 

lb. 

.25 


.40 

Cullnnseed oil, crude (f o h mill). 

lb. 

.06 


.07 

lb. 

.30 


.32 

Cnttiin.secil oil, niiinnicr yellow. 

lb. 

.09) 

— 

.10 

Ib. 

2.35 


2.40 

r*nttonnt*et| oil, winter yellow. 

lb. 

.11 

— 

.12 

Ih. 

2.25 

— 

2.30 

Linacedoil. raw, car lots (doment'O). 

gal. 

" .83 



lb. 

.10 

— 

.15 

Linat'cd oil, raw, tank cars (doiricalic). 

gal. 

.80 



lb. 

I.IO 

— 

1.15 

Linseed oil, boiled, car lots (doiucstie). 

gal. 

.85 
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Olivo oil, oommercial. 

Palm, LagoB. 

Palm, Ni^rr. 

Peanut oil, cruflp, tank can (f.o.b. mill). 

Peanut oil, refined, in bblM. 

RiipcM'fd oil, refined in libln. 

RaiN'oeed oil, bloan, in hlila. 

Poya bctin oil (Mnnehurian). in bbls N. Y. 

Soya benn oil.tiink riirp, f.o b., ]*:icifit' roai^t_ 

KKsil 

Light preaaed Meiihuiieii. 

Yellow blearhed Menliiiden. 

White lilenrhert Meiihnden. 

Blown Menhaden. 


fb*'- 

2.75 - 
.091 - 

3 00 
.09J 

lb. 

.09 — 

.09J 

Ih. 

.081 - 

.09 

lb. 

.15 - 

.151 

gal. 

1.15 - 

1 20 

gal. 

1.25 

I . 35 

Ih. 

09; - 

.10 

lb. 

.07 - 

.071 

gal. 

to 65 — 

$0 70 

gal. 

.67 - 

.70 

gal. 

.72 - 

75 

gul. 

1.05 -- 

1.10 


Miscellaneous Materials 


All f. o. h. New York l^nlOHH (HherwibC Stati*d 


BnryteH, grounrl, off color, f o b. Kinga ( reek 
Barytea, crude, bn., Kitiga Oeek 

liiirytcN, (loiitiHl, f o.b St. I nui.s . . 

Harytes, ertulo, fii Hi grade, Miitroiiri. 

Blnnc fi«e, »lry. 

Blanc fixe, pulp. 

('aacinc. 

Chalk, dninoptir, extra light. 

('hnik, doiiieatic, light. 

Chnlk, dfinif;8tic, heavy. 

Chalk, Kiiiilieh, extra light. 

Chalk, Biiglinh, light. 

Chalk, Knglieh, cleiiHC. 

Chinn clay, (Kaolin) ermie, f o b iniiiC8. (icorgiii 
Chinn rlay (Kaolin) wfislieil, fob (ieitrgiii 
C'liinn clay (Kaolin) ixiudercd. f n b (ieurgia 
('hjiin clay (Kaolin) cni«lc f.o.b. \ irgiiiiii points, 
f'liinncluy (Kaolin) grouinl, f.o b. \ irginia points. 

China cl'iv (Kaolin), iinpoited, biinp. 

China clay (Kaolin), iinported. pciwili-ri-il. 

Feldspar, crude, f.ob. Maryland and North 

Carolina poiiitn. 

Feldspar, inirle, f.ob. hfaine. 

FelflNiiar, gniiinrl. f o b Alaiiie 

Fclflapar, gnMind, f.o >. North ('arolina. 

Felflspiii. ground, f.o !». N Y. Stale. 

Felilt«p{ir, grouinl.fob Bidtiiiture. 

I'uller'B J iiifh, f.o.b. New York . 

Fuller'a €*nrth, granninr, f.o.b. Fla.,. 

Fullcr'a earth, jiimdered, f.o b. Fla .. 

Fuller'a i‘:irlh. iniporteii. powdiml .... 

Ciraphite, crucible, 90'" oitiluui, Aslilniid, Ala .. 
(iraphite, crucible. carbon, Ashland. Ain . 

Crnphitc, higher lubrio.'iting gnuic s 

Puiniec stone. im|iorted, luiiip. 

Puiniec'ttone, floniestie, lump. 

Pumice stone, grow Ml I . 

Qiiartx (acid tower) fist to lii'nd, f ob Biiltiiiiore net ton 
Quart! (arid tower) ljf« 2 in , f.ob Baltimore... net ton 

Quorts (aeid tower) riee, fob Baltiinon*. 

Quarts, liinip. f o b North Carolina . 

Shellac, orange fi ne . 

Shellno, orange Hiiperfine. 

Shellac, A. C garnet. 

Shellac, T.N. 

Soapatorie . 

Sodiiitii Chloride .... 

Talc, |iapcr inaking gratlen, f.o.b. Vermont. 

Talc, routing griides, f o b. Vermont . 

Talc, rubber grades, f.ob. Vc mont. 

Talc, pnwdereil. Southern, f oli. cars. 

Talc, imported . 

Tal.-^, California Talcum Powder grade .. 


r. net ton 

$24.00 

*—$30 00 

net ton 

22.00 

— 26 00 

net ton 

10.00 

- 12.00 

net ton 

26 50 

28 00 

net ton 

10 00 

— 

. Ib. 

05 

- .051 

net ton 

60 00 

— 65.00 

Ib 

. 14 

— . 18 

. Ih. 

.05 

— .06 

Ib. 

.041 

- .051 

Ib. 

.04 

.05 

lb. 

.05 

— .07 

.. Ib. 

.05 

— . 06 

Ib 

041 

05 


net ton 
net ton 
net tmi 
net ton 
net ton 
net toll 
net ton 

gross Ion 
net Ion 
net ton 
net ion 
net ton 
ni t ton 
net ton 
net ton 
net Ion 
net toll 
•h. 
lb. 
lb 
lb 
lb. 

Ib. 


net Ion 
net ton 
Ib. 

Ib. 

Ib. 

lb. 

ton 

long ton 

tfiii 

ton 

ton 

ton 

ton 

ton 


R 00 

12 on 
18 00 
8 00 
15 00 
25 on 
30.00 

8.00 
7 50 
21 00 
17 00 
17 on 
27.00 

25 on 
18 . on 
35.00 

.07 

.11 

.04 

.0(1 

.04 


5.00 
1.00 
I 05 
.90 
.85 
15.00 

12 00 
9.50 
12 00 
12 00 
60 00 
20 00 


-- 10 00 
15 00 
22 00 
12 on 

— - 4(1 (in 

— 35 no 
35.00 

— 14 (MI 

-- 10 no 
-- 2 ) 00 

— 21 00 
- 21.00 

di no 
18.00 


40.OC 
.09 
.09 
.4(1 
.50 

07 

in on 

14 00 

17 on 
7 50 
1.05 
I. 10 
95 
95 
25 on 
17.5(1 
22 00 

15 00 
in 00 
15 on 
7(1 no 
45 0(1 


Refractories 


Bauxite briek, 56% Al , f o.b. Pittsburgh. 

Chrome brick, f.ob. Kasterii shipfiing puiiits. 

Chrome cement, 40-45''f. Cr 2 ( la ■ 

Chrome cement, 40-45' ^ Crji )|, Bucks, in oar lot.s, fob. 

Eauterii shipping pniiits.. . 

Fire elay brick, Ist quality, 9-in. .•-hnpes, f o b. Penn¬ 
sylvania, Ohio and Kentucky work.s 
Fire day brick, 2nd <|tiality, 9-iii. shiiiM's, f > b. Peim- 
sylvnnia, Ohio and Kentucky works ... 

Magnesite liriek, 9 in. straight 

Magnesite briek. 9-iri. arehea, wrslges and keys. 

Magnesite brick, snaps anil splits . 

Silica brick. 9-in. sizes, f o N. Chieago district 

Silica brick, 9-in. nixes, f ob. Biriniiighain district. . . . 

Silica brick, 9-iu. sizes, f.o.b. Mi. Union, Pa. 


1.000 

160 

lief ton 

100 NO 

net tun 

55-(i0 

net to.i 

60-65 

1,000 

55-(.() 

1,000 

45 50 

net ton 

nn 

net ton 

121 

net ton 

134 

1,000 

65-70 

1.000 

5(> 61 

1.000 

55-60 


Ferro-Alloys 

All f.o.b. Works 


Ferro-earhon-titanium, 15-18%, f.o.b. Niagara 

FaUn. N. Y. net ton 

Ferro-ehrome, per lb. of Cr. contained, 6-8% 

carbon, rarlots. lb. 

Ferro-chrome, per lb. of Cr. contain<*d, 4-6% 

carbon, rarlotn. lb. 

Fcrro-maiigtineso, 76-80*?^ Mn, domestic. gross ton 

Ferro-munganese. 76-80% Knglish.gro.ss ton 

&)iegeleisi‘n, 18-22% Mn. gr.iSHtcjii 

Fcrro-niolybdenuiti, 50-60^J Mo, pi-r lb. of Mo.. ib 

Ferro-silienn, 10-15%.gross tun 

Ferro-ailicon, 50%.gross ton 

Ferro-niliron, 75%. ... gross ton 

Ferro* tungsten, 70-80%, per lb. of contained W... lb. 
iFerro-uraiiiurn, 35-50%, of Ut per Ih. of U content Ib. 
(Ferro-vanadium, 30-40% per lb. of contained V.... lb. 


1200.00 -$225.00 

.17 — IB 

16 17 

155 00 - KiO OU 

150 00 155 00 

60 00 — 70 00 

2.00 — 2.50 

60.00 — 65.00 
80.00 — 85.00 

. — 160.00 

.75 — .90 

7.00 * . 

6.50 — 7.50 


Ores and Semi-finished Products 

All f.ob. New York, Unless Otherwise Statcil 

Bauxite. 52% Al. cunteni, less than 2^’i, Fe^l*. up 
tfi 20*silica, not more than 114*;:, iiioisinre. 

Chrome on*, Calif i-oiieeritrate**, iO*min 
Crt«>t. 

Chroino ore, 50%, Cr,0, f.o.b. Atlantic Sea¬ 
board . 

Cuke, foundry, fob. loeiis. 

(^oke, furnace, fob nveiiH ... . . 

(^ike, petroleiiui, refinerv, Allniitie r'l-iibonrd 
Fl-i ir s-i ir, lump, fobToniieo. New Mexico . 

Flu'ir spar, stan l-iril, dmiiestie washed graiel 

Kinituckv aiiij llliTiiiiH iiniieH. 

Ilmnuite, 52 o I’l > 2 , fM*r 'b. oie . 

Ma'n»aiii*-,ii 1 Ir*. 50*0 Mn, eif Atlantir seiiport 
M'iii'''iiie.>ie ore, eheiiiieal (MliO.) ... 

M •Ivl.l-Iiite, 85% Mo.S,. prrlb of MoS,. N. Y. 

Maiiaxiie, per unit of rb(),. c i f , Atlantir seaport 
Pyriti*4, .'(p-tiiisli, fines ,r i f , .Atlantic seiiport ,. 

Py»iteH, Spaiiish. furnaee * 4170 , c i f , .Mliinlic 

seaiiort . . , . • . 

Pyriten, doinestie, fines, fob mines, Cn. 

Kudle, 95 pTiO|psr lb. oie. . 

Tilri'^st 1 * 11 , Sclieeiite, W Og aiiil over, per unit 

off WO, (iioiiiiniil).. 

Tungsten, Wolfriiniite, 60% Wfl, and over, pei 
iiiiitof WO„ N . Y.U 


Uraniiiiii (>re (('11 motile) prrlb ef Us Og 
Uraniiini oxide, 9b‘', prrlb. t'oiitiiinnl UjOg 
Vaii'idiiiiii i)ento\idi', 99*1 
Vaniiiliiim (>rc, per Ib, of Vi < l.^ eiuitiiined 
Zireoii, washed, lion free. 


gros..< (on 

$10 00 

$11 00 

iinit 

. 65 

70 

unit 

(»0 

.65 

net ton 

9 00 - 

11 (M» 

llfl (nil 

7 00 

9 1X1 

net toll 

74 (Ml 

26.00 

111 t toll 

17 00 


net (on 

22 50 

25.00 

Ib 

Oli 

.011 

unit 


45 

gross ton 

55 00 

60 00 

Ib. 

55 

(>0 

^ unit 

35 no 


unit 

.12 


unit 

.17 - 


unit 

.12 

. 14 

Ib 

.15 - 


unit 

6.00 


unit 

4.50 - 

5 00 

Ib. 

? 75 * 

i 00 

Ib. 

/ 75 - 

3 no 

lb. 

12.00 — 

14.00 

lb. 

2.00 — 


lb. 

.05 - 



Non-Ferrous Metals 

New York Markets 


(Vnts per Lb. 


('oppiT, elect ml ytie . 15 75 

Alllliiinuiii, 98 to 99 per rent. . 32 1)0 

Aiitimnnv, wholi'Hale lots, ('liine^i* Mild .I-ipanesr . 6 00 

Nickel, onliiifiry (ingot) . 43 00 

Nicki*!, deetrolvlic . 45 00 

Tin, 0 ton lol-’ . i‘» 01 

IfOail, New York, spot . 7 25 

Lead, K. St I 0111 :'. i<pol . . 7 05 

Zinc, spot, .N«*w 5 ork . 7.00 

Zinc, spot, I-' St I.riuiH . 6 60 


(»rm K .Mi:rAi.s 

Silver (eoliiiiiereial) .... ox $0 91^ 

Cadinniiri . Ib. I 40('(«l.50 

Bisniuth (5001b lots) . Ib. 2 55 

Cobalt . Ib 6 00 

Magiiesiiiiii (f o b Ningnra I'allsi . Ib 1.75 

Fliitiniiin .o^- 85.00(»n 90 00 

Iriilniiii. . or 350.00(«r 400 00 

i'alladiiim . . ... ox 85.00 

Mercury.75 11. 58. OOdo 6». 50 


FI NISI 1 1 : 1 1 MKTAI. 


(dipper sheets, liot rolled. 
Copper boltoiMH . .. 

Copper roils 

High brass wire iiml shells 
High lirass nnls 
fjow bru'^H wire riiid sheels 
Ikiw briei*. rods 
Hrazeil bra.ss tubing 
Mrnxerl bronre tiilniig 
SeanilesH eopper tubing 
ScanilesH high l•^u.■'S (ubing 


I'BdDCCTS 


WarehiiiiHP I'rine 
('enlH [MT Lb. 



73 50 
34 00 
29.00 
27 50 
19 00 

30.50 
24.00 
36 25 

41.50 
2H.00 
27 UO 


()LI> MFTALS—'I be following are the dealer^' pun hnsiiig prices in eents | 
loiind: 


'op[ii-r, ll•‘a^ y anil 1 nicibh 
hippi-r. Ill-ax V and w iri- 
'o)>Iii-r, light and bottoiiii* 
jCjiil, Inaxv 
,ead, ti-ii 
fia.'^^, hi"i\ \ 

(nis.-, light 

^o. I yellow bra-*- tunuiigs 


.. s,.„ ^ 


irk 
(liie 


Ciirri'iit 

)'i-ar Agi> ('ll veliind Cliieago 

12 50 

17 00 

12 00 

13 50 

12 00 

Id 01) 

II 75 

12 50 

10 00 

14 00 

10 00 

II 00 

5 50 

4 75 

5 50 

it 00 

4 50 

3 75 

3 75 

5 00 

7 00 

10 50 

H 00 

n 50 

5 50 

7 50 

5 00 

6 50 

7 00 

10 llfl 

(. (10 

6 75 

4 50 

5 on 

3 75 

5 00 


Structural Material 


The follow mg ba'*e pim-- fii-r lOOlb are for Htriictiiriil (-hapi-s 3 iri by { in and 
larger, and plate.** ( m and hi iivii>r, frrifii jidibers’ warehoiiM s iii the eilies iifiiiicd. 



-New York 


('h-vt 

•laud — 

■ Cliuagft-- 


(ine 

(Ine 


« liie 


( me 

( 

I'lirreiit Mniitli 

5 ear 

< 'iirreiit 

5 ear 

Current 

5 fiar 


Ago 

.A)»f» 


Ago 


Ago 

Sti urt urn 1 shapes . 

$415 $4 47 

|3 47 

$3 44 

$3 37 

$4 OK 

$3 47 

Soft steel bar*- 

4 15 4 (i2 

3 37 

3 H4 

3 27 

3 98 

3 37 

Soft steel bar .‘.hli|ie.M 

4 15 4.(j2 

3 37 

3 H4 

3 27 

3.98 

3.37 

.Soft Hd-el baiuls 

5 50 6 32 

4 07 

6 25 




Plat H. i to 1 in thick 

4 It 4 67 

3 67 

3 (>4 

3 57 

428 

3!67 
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Industl'ial 

Firtnncial, Ganstniction and ManuPiicturers* News 


Construction and 
Operation 

Connecticut 

.'-ol’TII r.i,\ST< »Ni;rin 'Hi.- 
Mill^ *'«•. pImii^ t«i liiii|<l I pl:iiil« to 

|■|||.■|||■ (III iitn- l'l■f•■rlll\ ill -■( I ii\ i‘i| l»\ lin-. 
I<<>l ilii:ili-ii iii’-t, 

VKKSAIIJ J'lS Tin- I'lpir IM. 

<'•» hi-^ iw.inli-il (hi- l■•lllll;n( for- .-iltiritiL; 
:in<l tiiiiMiim ;i 'J -dot v .'iililit nni to |i:mm i 
f.o (oi >. to II. \\ 1 I jiiio-' r ‘iI , I *I I St.ito St , 

.Ml I III* II. I•:.stllll;ltl•l| (o-.t, 

District of Columhisi 

\\ ASIII'rin- i:iiii:iii of \;iiil-: iS: 

I loi-U-., \';i\\ I'i-iit . Ii.i.s -iw inli-il tin- i-on 
(i ii'l fill' till- ooti-'t i‘ii< 1 loll ot Irilioi :i toi'.x 
hiiililiiiL”-.. l•(l■., Mt tin* N.tv.il K\|ii-niM( nt-iI 
:ii»i| |{•■-l■l^lll I ..‘ihoiMtoi \ ;i( I!i‘Ili‘\ in*, to 

r.o\ || ;ini| ItolM I I-.oil. |‘I\;iM'^: lililu, ‘it 

n. 

Florida 

I*Mj.\TK\ 'I’Im- Iniliil Siinnr t’oip.. 

I .M1' W'lliiiit St. IMiil.'iilolplii.i, will 

.Sfioii :i\\;inl (In* coiltl'.'ii't I'oi tin* ooiistrili- 

tion of ;i >im:ir |l■flI 1 l•|-^, im luilitm mill, oti' 
K-.tiiii:i((M( loxt, $1.(1110,11(10. C. I*. Ainlii- 
.*on, I nm*. 

Indiana 

(’(iLl'MItCS Till- Inilioii.i 0:1 1 (i‘(Imi‘i.\ 

('ll pl.iiM (ii liliilil .III oil ll•llll•■|,\ to li.-iM* ;i 
i.'ip.nil.x of 1.000 hill. () L. i:;iil|i*tl, pi‘i'.< 

Iowa 

(•Kl».\l: UAI'IOS Till* i:.i Kiliir will 

.soon ^•^■l|^l* hnls fill till* I on.sl riirt loll of I 
iiiKh M'liooh;. \ fln-iiiK :i1 |;i hoi'.'itoi .v will 
hi* iii.st.illi-il in l•.■lf■h I'lst iMi:iti*(l Co.*4t, $1. 
L'tiii.OiHi. K. AI.iIi'KiII, .si*i > Kioiik Tii.sti.syji 
:iiiil llimh Z:ili*.sU.\. .SI I .Si-«*iintii*.s itlil^*:.. 

1 o*.'! Moiiii-.s, I n^*,r*,. mikI :ii*«lit*«. 

t'OKYlMi.N Till* I’lil I'Miic will iici \i* 
liiils .‘(hoiit-I ifi*. 1 Ti fill* till* < oiv-tI lu t ion of 
;i '{-.s|oi,\. tiTxIL'I-ft hit.;h .srliool .\ i hi'in 
ii-.-il l:ihor;itoi will hi* in.st;illi-(l in smiiic. 
Mstiiii:itill lo.st, $l(iO,ioio W. ihinloti. Iliih- 
holl I:i<l^'.. Ills .Moiiirs, ;iriht. 

I'’0|{T M.\l)ISO\ lliinii* \* l»:Mi(*hi* (‘o 
lil.-ins to hiiilil ;i pnpt-r mill. K'jllinntod 

<o.s|. $100,000. 

Louisiana 

Ni:w oUIJ:\.\S TIh* .\pi \ I'lpi i* I'll.. 
I’•llls .\m‘. :inil the Ni*w Orli*:iti.s Ti*rmm:il 

ft.li. pl.’iiis to Iniilil :i 1-.s(oi*y. I0\0(l-ft. 

hirhlim; ;ii|ilitioii to its pl.-mt. Ks|im.-il(<ii 

(list. .$.'i0,000 II. AV. Si lllos.si'i*. s»*c.\. 

.\I*:\V OKliK.WS Till* TJnilo Air IToil- 
iii ts ('ll. :pi Mri.st iL’iiiI St.. .Ni w A’ork ('it.\, 
will hllilil ;i 1-story. 1 LTiV I L’"» -ft. oWKi'M fSK - 
toix. Kstim.itiil rrist. $;i0(l.00(). Work will 
hi* iloiii* h.v il;i.\ liihiil. 

Maine 

IhM l/n»\ I*. .1. Siillix.in. 71 Urond St.. 

I'.o-.ioii. pi-.iis to hiiilil :i i-stiir.x, so\:;oo-fi 
fii1#li/ii pl;iiit 

Massachusetts 

m*:iHI\M 'riii* Thinl .\ itl. Kilm t'o. 
til ^llll\ St.. Ihi.ston, pi. Ills III hinlil :> lor^^' 
Mioxiii;' pi< liii'i* l:ihor.itor.\ Iii*ri* in tin* 
s|ii no* 

K\ST W MJ'OLE I'.lnl »({• Son. Iiu*.. 
pi.Ills to hllilil :\ l-.stor.\. ~iO\L'oo ft. p|.*int 
fill till m-iniif;ii-l(in- of loniln;: m:iti*i'i;il.s. 
i*t« (*h'irl«*.'4 .M.’iin, -Ol I »i*\ otishlro St., 
r.ii.stoii. ciu’i*. 

Xl'’.WT(Ilostoii ('olli*m*, ('hrstmit Hill, 
pl-mx to hitilil .*1 :t-.*4(or.\' .'n-iorn o hiiilrlin^ on 
('ollcKc ltd. H.sl inriti-d cost. it^T.'i.ooo. 
M.iliililii.s iVr Wnl.'di, 100 Ho.x.ston St., ]>o.s- 
loii, .*ii‘(hts. 

SXN’HWh'H- Til*' S;ii;:iim)ri* To.. 
St.'iti* St.. Ho.'^toii. hna :i\v:*rilorl the contract 
for the » i>n.sti in lloii of :i l-.story pulp mill. 
l»i T. Kcllh**i-. Fj.'«tlni:itcd co.st. $100,000. 


Maryland 

HAI/n.MdlJK Til.* Itcd • i’ * dll .Mfn. 

110 I\*.vsi*i Hld^;., i.s ii-iMiiK pl;iris prcp'iI'cil 
for till* ( oii.st no t loM of t;irK‘< :iinl pioh.'ihl.v 
:i ri-(\in*i \, on Ki > IliKhw.'i.v. l*N-tini:»t(*»l 
lost. .“sl'.'iO.OOO. W. W. |•;ly.oll. I ,i*n iiiMl (»ii 
I;IiIk . I imr. 

MichiKiin 

S\<:iN.\\V Til.. 1:11 I'Mii.-. pl.ni- I" 
hiiild :i :t-.stoi.x. 1 T:’i.\. s«h(iol on Wi*:«- 
doi K *11111 l*■lliv Sis. .\ tlii'inic.'il l.'ihor-itiirx 
will III- mst;!lli<l in .s.-inii* E.slim;iti*d (ost. 
$ 1 , 000 , 000 . t'liwlcs Miit.schcllcr. Chose 
I Ilk., .n I lit*^'. 

Minnesota 

WNA.MMliK Tin- IM. Kdm. i.s li.ixiii*: 
pl.'in.s pr*'p:ii'«-d for tin* 1 on*-1 nict ion of :i 
L'-.stoix, lloxl.'il-ft. Ii’kIi .s<*hool. .\ •lii-iii- 
ii :il l:ihor.itoi\ will hi* iii.sIm Ih-d in s.inn*. 
H.stim.itid «o:d. .$1'."|0.000. (• M. l*;ir.‘^ons. 

tioO I hjildcr.-^ I'jVcIi.. .\Miini‘:ipolls, ■irrlit. 

HAF.IJ'/ni Thf lid. I'Miir. will nciivc 
hid.s ;iltoiit .l.'inii.'M'v for Ih** oonstno 1 ion of 
.1 ;(-stoi.\, 1 |0xl!00-fl. \III :it ionol hii’.h srliool 
.\ rill mir.'il l:i hoi *1 loi \ will hi* in.<-t.'illi'd ill 
-;inii*. Ksl im;iti*d lost. .$7:iO.O0(i. .1 .M 

Sti*:irii*-:, elk W. T. Ilr;i.x. M7 Torri'v lUdK., 

I niluth, .-irehl. 

LdXC nt.MIHK Till* lid. I*Mii(. Ii.-is 
:iw ;i|•|^•d the eonlrnet for the eoii.sirin (i*iii 
of ;i L'-s|or.\. 7.’i\ 1 tio-fl. Iii^h .‘ichool to the 
(’.•irl.steil llro.'^.. :'il'j Huilder.s K\i*h Hhl.u.. 

Miimi*;ipoli.*^. .\ (liemie.'il |;ihor:iloi \’ will h<* 
mst.-illed III .s;imi*. lOstiiiriled co.sl, $S(>.(;'IL’. 

Nebraska 

.\( HiI‘’( >1 J\ The IM. lOdin hod ploii.s 
plep'lleil foi III** t oll.sl met ion of ;i L' .-^tol'.V 
Ii'pli 'o lioiil. A (‘liemle.il lolior.itorx xxill lie 
in.st.-illed ill .s.-iiiH*. K.slini.'ili*d < ost. $l.'i0.ooo. 

.1 (' Slitt. on Id. 

New Jersey 

(ILK.\ Itdt'IC ( Kiil;:«*w immI I’, d i Tin* 
eil.X will leeeixe hld*^ ill Morel) for the eon- 
.stinitlon of ;i .sew;it;e iti.spos:il pl.ilil, ele. 
K-dimotiil (O.st. .$:10I).IM)0. II. .1. H.-irder. 
iiiKr. 

I’A.S.S\I(’ The .Newport ('heini<:il Wk.-J.. 

In* , lli.s Uixer loixe. pioii.s to htiilil ;i w;iie 
l!iiu-;e. Ii. \\ . WiliiM*r, se<y. 

New York 

(iS\VK<:d Thi* Hd. VMto*. ploiis to hiiihl 
:i ii-.stoix. :*00.\1.’(! l-f( hifili Hchool on Idico 
.''^t. L.'ihorotnr.v «*(|iiipment w ill h** in.stolleii 

111 S'lnn*. Mstineit'-d e*»-!l, .$ I.Ah.ooo. .1. 

i{:ind:ill. S. A. & K. lildw;., Syrruiise, arcld. 
.‘■ml eliKI*. 

SMKKI’SIIKAM HAY- C. A. Heiioit. Jf- 
imm* ,\ve.. h.*!*^ oxx.-iifled tin* exoilro* t for 
tli)‘ ( oii.st no I ion of :i f'letor.v on .leroni** 
Axe. (0 111** Hretsi-h Corp., 103 I’ork 

.\xi*.. Xexx- Yoi K t'lt.x*. hlstim.iti*d eo.st, 
.$1 .'iii.dilO 

Ohio 

I».\YTd\ Til** Hd. Kilin. pl:iii.^ to hnilil 
.1 .‘I-^loi'x hi^h s( hool on Summit St. .\ 

I in mil ol l.iiioi ;i tnr.x' xxill he iiist:illei| in 

s.inie H-tim.itei| iii-;t. .$T.‘i0,0'KI. Seh*‘llk 

X \\ iMi-iin. .Miitii.'il Hldjjr.. :ii(ld.'^. 

Oklahoma 

-MI.XMI- The cil> hos ow'or<l**d the cnri- 
( 1.0 t for Hu* 1 oiisti U( tion td o sexvape «lls- 
po.s.il pl;inl. etc., to .F:uii' A* Shoe, t'il.x' 
II.ill. I•:s|il||;lti•d co-st, $111,000. 

Pennsylvania 

HA7iLHTdN The riiiled Filter.^ <'«up. 
IS htiililinK o plant. Ineliidiri^ .'4<'X'*‘r:il hiiild- 
iiu's l•’iltl•rs for eheinleol food and rnlninf; 
industrie.s xxill he in.stolled in sonu*. C. M. 
Sloid(*.\. chief eiinr. 

West Virftinia 

Ill'NTIXHTHX The Fordhdtc FriKine 
('o. )dMn.'4 to build :i pl.*int for the iriariu- 
f.n ture of Kas eimiims. Flans will probably 
Ineliiile a fouiulry for castlntra. maclilru* 
.odiop and as.>u>inb1inij: plant. Kstimated 
eo.st, $100,000. 


Quebec 

TMUHK mVKIlS — The Tlir.i- Itiveis 
Hiilp At l‘;iper t’o. Iim.m axvarded the i*ontr.'ie! 
for tiu* (nri.striietirin of a pul|) ami p.ijn r 
pi'int to W illiam 1. Hishop Co.. 10 Catlieart 
St., .Moldrc;iI. Estimated eo.st, $rti)0,000. 

t^l F.HKC t'lTY- I*. A. He.iiilii*, 37 Hoiir- 
l.iipiie St., will .soon reteive hld.s for tlie 
I oii.st I net'on Ilf a hr;i.s.s foundr.v ImliidiiiK 
• i|iiipineid. Ksliinated cost, 000. 


New Publications 

.Mki'ii x.Nio.xi. oitK Sam 1*1.1 .vn in AIo.nt.aaa, 
hy M. H. I*iil.sifi*r. IMibli.shed by the Slati* 
S<-h«Mil of .Milie.s, Hulte. .Mont. 

liKl’K.NT I Ni‘KK\SK.S l.N TIIK l’Rl(’K.S *>|* 
l*i rK(»i.i*:i-.xi AM) rr.s riioi)rfT.s, publi.s 1 iect 
i)\ till* .\m**rle;in I'ctroleiim In.stitutc, 1 "i 
Wi.st llth St., .\t*xv Viirk City. 

\\M XL ItKI'iMlT ton TIN*: A’KAR lOlO. puh- 
li.slieil li.x the Hlir(*:Ml of Mine.s, ,St;ile of 
('oloraih*. J)**nxer, Col. 

Till*: Ciiii’.\(;o CKiiiaiArii!(' Soi'IKTV. Jl.niv 
1 *. I'ear.'^iin, pre.sidetd. I.*; in.ikiii^; plan.s foi 
the fiiimdinR of :i Keofi:r;iphie mati.'izine 
ilellneil ;is ••.■111 ^lr^;all nf di.seoxer.x ami 
iiiterpr«l;ilion ili.sc 1 o.sinK man to man and 
iinif.vim; Ids fain'l.x’ in th(.* exfhanK**.s of 
fomineiie." 'Du* tr:i<l<‘ ami banking inter- 
est.s Ilf Cliie.'iKo an* in favor of thi.s move 
meld heiau.se of its X'.ilue to eomilleree. 


Coming Meetings 
and Events 

.\ xiKiiM’.xv \.s,siM’i \*riov voK riiK \i)V\N«*i-; 
MKAT or SriK.NOi*: xxill liold it.s HrJii m -elinw 
Die. 1*7. i:»'.*t». to .1.111. 1.1!»Jl,al Cbieiit;.i. III. 

\ M KlllCA.N t'KUA-MU' SoOIK'fX will lloM its 
:.niiliai meet'riK tin* XVeek of p'eh. -I, lOlII. 
at (’«ilund)iis, Ohio, xxitli hi‘:iil(|uai ter.s .it 
tlie He.silil**!' li(»t<‘l. 

.\,Mi*:i{M'\N t'liK.xiir.xi. Soi'iKTv will hi»ld 
Us .si.xt.x-tlr.st meeting at iloxliester. .N. Y., 
April Jt; to L*J>. HUil 

AMKKIi'XN Kl.KO’ritOi’ll K.XITCAl, SoriKTY xxill 
liolil it.s .spiiii); iiu*(*tiiiK :it .\tlantie (’it.x 
April 31 to 33 Inclusive. 1 |i':id(|uarl(*r.s xxill 
I) • at Hie llo'tel x'lrdfonte. 

A.mkiiii'an J.NSTrm’K or Ciikmu'-xi. Kmu- 
M*:i*:us xxill hold its xxirder ineidiim at Xixx 
drleaii.s, l>ee. ti to !i IL«ad(tuart«*rs xxill 
!)e .it Hu* Motel St. Charles. 

.Xmkimi'A.n I'liYsirxi, Socirn will hold :i 
MU'etmK- Xox. 37 at Hie C:i.se School of .Xp- 
pliiil S( ieiice, Cleveland, ami tin* .'inniial 
nii'etiriK, lu'LCiiuiiliK l»**e. 3S, at CliieaKc. th** 
l.'itter lu'inn Hu* o*e;isioii f>f Hie special 
i|u:idreiini:iI nu'etinn of Hi(* Anii'rlcari As.so- 
ciation for Hu* Adv:im*f*mcnl of Seieriec and 
the .Xtiniatcd Societies. 

.X .XIKIIK’A.V SiM'IK'I'V or .MMCH A.NICAI. F-NUI • 
.Ni*:i:i:.s' l!l3i) :iniiii:il mt*eHntj: xvill he held In 
tlu* KtiKini'erinR Societies HuildiriK from 
I»ee. 7 to 10 inclusive. 

('o.MMo.N Hiiu'k .MA.\rr.\i'Ti'i{rns’ Asso- 
ciX'i'iii.N* or .Xmkkti'A xvill liold its aiimial 
meeliiiK at the Hotel IVnnsylvanla, Xmv 
X'ork City, .I.-m. 31 to Feb. 1. 

.\KXV .iKKSKY CmkMK'AI. S0('IKTA' llold.s U 
meiiiiiK at tlic* St;itlei* Ite.^taiiratit, .Newark, 
X. .1., the second .Xlomla> of every month. 

'rxvi.ou SiU'iKTY xvill bold its annual 
meeting Dec. 3. 3 and 4 in the Engineering 
Societii*s Hldg., Xexv York City. Tlic m****!- 
ing of Dee. 3 at 8 p.m. will be of special 
»iit* r»*.st to iiu't.’illurgists. Tlie .subject will 
Hu* “The Lung D.-iy in Hie Stc*el Industry." 

The fiilloxvlng chemical soxi**lh'S xvill 
mi*i*l ;it Kimiford Hall, Cliciiii.sl.s’ Club. Xexv 
York City, as folloxvs: Dec. 10, Ani**rican 
Chemic.'H Society, Joint meeting with Society 
of ('lu‘ml(*al Indu.stry. American Eleclro- 
ilieiiiLcal Society and So* if‘te rle Cldmie li»- 
dustrlelle; .|;m. 7. American CliciiilcaI So- 
ciet.v : Jan. 14, Society of Chemu*.*il Industry, 
Herkiii Medal axvard ; Feb. 11. .Xmerican 
El(*ctroeliemical Soei**t>, Joint iiu*etlng xx IHi 
Society of t'hernical Industry, Am(*rlcan 
Clieml'cal Society and Soch'-tf* du Cliimie In- 
ilii.sti ielle: Marcli 11, Amerle.in Cli(*ml«*al 
Society. Xicbols M(*dal award ; March 25. 
.Society of Clicmlcal Industry; .April 33. 
Society of Chemical Industry, Joint iiu'eting 
xxlHi .Xmerican Electrochemical So<*iel.v. So- 
cl/iti'* de Cliimie Indiislrlelle and Ainerlean 
t'bemleal Soelet.v : May 6. Americ;in Clierii- 
h al Society : May 13, Soel^dd de Chlinle In- 
dusti’lelle. Joint m**et!ng with Amerieiin 
Cbeinieal Society, Soclet.v of Chemical In¬ 
dust rv ami American Electrocbernicul So- 
<*lety ; May 30, Society of ChemloHl Indus¬ 
try ; June 10, Amerleun Chemical Society. 
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In the Interest of 

Education in Mathematics 

T IS PROFITAKLE in more ways than one to study 
the reports of the Rockefeller Foundation and the 
General Educational Board. The literary style of 
President Vincknt of the Foundation, whereby, in the 
simplicity of consummate art, he tells, in the fewest 
possible words, of their herculean efforts in battle 
afifainst disease and for health all over the world, is an 
inspiration in itself. And a^ain, to know that while so 
lar^e a part of the world seems to have lost its ideals 
and to have gone loose in thinking and in character, 
there are those who are diligent in well-doing without 
trying to make a fuss about it is a still greater inspira¬ 
tion. In his report of the General Educational Board 
Dr. Butterick explains their activities with the greatest 
praise for the generosity of others, but with such 
modesty for the Board’s own immense disbursements 
as to give the impression that they really had to do it 
and that he hoped you would excuse them for having 
to acknowledge it. 

One item in explanation of an appropriation for a 
committee of the Mathematical Association of America 
deserves mention here. A great many of our chemists 
and chemical as well as other engineers are short in 
their mathematics. Even among those who have studied 
and have passed their examinations, the understanding 
and the philosophy of mathematics is often lacking. 
Mathematics is too often taken like Latin to be studied 
‘*to train the mind” and then forgotten. By far too 
much is known by formula only. Now this committee 
composed of professors and instructors from colleges 
and secondary schools present a report which is re¬ 
printed in full in the report of the General Educational 
Board, and it is well worth reading. They believe that 
both in colleges and secondary schools the mathematical 
curriculum is in need of reformation. It should he 
adapted to the needs of the world of today and tomorrow 
instead of the world of yesterday. It is held that 
secondary school mathematics may prepare the student 
for his life work as well as for college courses without 
lowering the standard of scholarship. In regard to 
algebra, for instance, they say: “Our elementary 
algebra is, in theory and symbolism, substantially what 
it was in the seventeenth century. The present stand¬ 
ards of drill work, largely on non-essentials, were set up 
about fifty years ago. The few lines of application 
of algebra to nominally practical questions found in our 
college entrance examinations are mere variants of 
problems that are centuries old and often represent only 
remotely any real conditions of today. A considerable 
number of teachers, both in the Secondary schools and 
in the colleges, believe that the amount of time spent 
by pupils on abstract work in difficult problems in divi¬ 
sion, factoring, fractions, simultaneous equations, radi- 


rals, etc., is excessive; that such work leads to nothing 
important in the science, and adds but little to facility 
in the manipulation of algebraic forms.” They believe 
that the more difficult and abstract portions of such 
work could he replaced by work of a much more profit¬ 
able nature, such as th<^ real uses of algebra, the appli- 
csitions of intuitive geometry, modern methods of com¬ 
putation, and the significance of trigonometry. Among 
specific elementary topics which have of recent years 
been suggested and whose availability in this connection 
should receive careful and open-minded consideration 
may he mentioned the mathematics of business and 
finance, the graphic representation of facts, mechanical 
drawing and perspective, elementary notions of statis¬ 
tics, the use of logarithms (and of tables in general), 
the slide rule, clementaiy principles of surveying with 
field work, etc. It is also felt by many that, just as the 
mathematical work in the schools has in the past been 
enriched by the continual introduction of principles pre¬ 
viously regarded as too advanced, the time has come 
to give careful consideration to the question whether 
in the more advanced secondary school courses the work 
could not he made more valuable, more vital and more 
significant by the introduction of the elementary prin¬ 
ciples of analytic geometry and calculus, and of pro¬ 
jective geometry. It is urged that the elementary ideas 
and processes of Ihese subjects are less difficult than 
some of those now included in our courses in advanced 
algebra and solid geometry, and much more interesting 
and significant. 

“It is urged by many friendly critics that, instead of 
giving a .student a good all-round idea of what mathe¬ 
matics means and of its general range of application, 
our present secondary school courses are too abstract, 
often uninteresting except to the mathematically 
inclined, and not as valuable as they might be as an aid 
to college work in general or to life work for those who 
enter at once into their careers. These are not the 
opinions of the extremists in the schools of education; 
they are the opinions that are held by a large number 
of college professors and secondary school teachers. 
They are not the opinioivs of destructionists, but of those 
who have well-defined ideas of a modern, living, schol¬ 
arly course in mathematics to replace what they beiieve 
is rapidly becoming obsolete.” 

There is .still more to the .same effect, and we wish we 
had space for it. Suffice to say that the enlightened 
teachers believe that they can begin mathematics in 
secondary schools as a live study, and by extending it 
into the first two years of college courses, give the 
subject that reality and vitality to which it is entitled. 

We congratulate the teachers on the support that they 
are receiving in this good work and we congratulate the 
(Jcncral Educational Board on its wisdom. It looks like 
light ahead. 
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Paten is Viewed ^ 

As Contracts 

S OMK months ago. in our issue for Sopt. 22, 1920, 
we published an article by Chesla' C . Sherlock on 
“The Value of Patents." The author made an admirable 
preseriiatiori of the position of the patentee as far as 
his monopolistic powers are concerned. He qiioied one 
court as saying, “Within his domain he [the patentee] 
is czar." There is, however, another important phase 
(»f the matter which should not he overlooked—namely, 
the contract relation of the patentee to the public. By 
V(!ry reasf)!! of the fact that the patentee is czar within 
his domain, and because of the mo»iopolistic powers 
conferred upon him, “the acts of legislatures which 
prescribe the limit and conditions ctf the patent privilej^e 
and the decisions of the courts in interpreting and 
applying such Ic^rislativc acts relate to its contract 
character alone.” Our authori*ty is found in section 41 
of Robinsr)n on l^itents. 

In other w'ords, a patent is primarily a contract 
botwwii an inventor and the public, a contract by the 
terms of which the patentee is obliged distinctly to state 
and clearly point out in exact terms just wherein his 
invention lies and of what it consists. This duty to the 
state is explicitly imposed upon the patentee. Curtis 
says: “The truth is, a patent should be construed as 
what it really is, in substance—namely, a contract or 
barKain between the patentee and the public ii|)on those 
points which involve the rights and interests of either 
party. These points relate to the extent of the claim 
and to the intelligibility of the description for the pur¬ 
poses of practice.” 

(Courts and legal writers in treating this subject have 
consistently recognized the principle that patent law 
rests upon a contract basis. Hence, because of the 
broad - not to say monopolistic—character of the grant 
to the patentee, he is held by the courts strictly to the 
scope of his patent as distinctly claimed and clearly 
pointed out in the claims. 

• 

Doctor, Teacher, 

Chemist, Preacher 

N TIIK Travsartions of the Institution of Mining and 
Metallurgy of Great Britain for the years 1917-18 
there is a necrological note of interest. It refers to 
one of their members born in Canada in 1837, the son 
of a Canadian surgeon. As a young man the late mem¬ 
ber planned to follow his father’s footsteps, studied 
medicine in Canada and Germany, but on returning to 
Quebec he became professor of chemistry at Morrin 
College, Quebec, instead of practicing his avowed pro¬ 
fession. In the end neither medicine nor chemistry 
could hold his attention against w'hat seemed a greater 
call, for he returned to Europe, this time to Scotland, 
whore he matric\ilated and took the course in theology 
at the University of Edinburgh. In 1876, when he was 
thirty-eight years of age, he received his license to 
preach in the Presbyterian Church. He was not ordained 
in any pastorate, however, because just at that time 
his father’s affairs, owing to unfortunate investments, 
called for his immediate presence in Canada again. He 
therefore returned and addressed himself to the prob¬ 
lem of saving his father’s property, but in order to 
provide for his own sustenance he became superinten¬ 
dent of an insane asylum, thus reverting in part to the 
practice of medicine again. Now, among the old doctor’s 
investments that had gone wrong was the Harvey 


Hill copper mine in Quebec, which could never be 
developed into a great success—but it gave the junior 
doctor-clergyman both interest in and experience on 
the subject of copper mining and the treatment of 
copper ores. His work along this line led to his en¬ 
gagement, as a man of forty, to become superintendent 
of a chemical copper extraction plant in Pennsylvania 
where Western matte was treated. In 1880, being then 
forty-three years of age, he went West to pay a visit 
to a recently opened mine in Arizona, where he recog¬ 
nized a great future for the indirstry. Then he returned 
East and interested some of the partners of a leading 
metal firm in the enterprise, but endured four or five 
years of great uncertainty and anxiety before the tide 
turned. After this there followed nearly forty years 
of immense personal and professional success in the 
development of the American copper mining and smelt¬ 
ing indu.strj", in which he was recognized as a great 
leader. The metal firm to which we refer was Phelps, 
Dodge & Co., and the man whose history we have been 
sketching was none other than the late Dr. James 
Douglas. 

An Appropriate Time 
For Investigations 

HEN times are good and material costs are low, 
it is easy to make money in industry. The real 
test of operating efficiency comes only when the operat¬ 
ing margin is small or when costs advance sharply with 
reference to market demands for products. During the 
war period (and no economic discussion can fail to 
mention the war) chemical industry grew like Jack’s 
beanstalk of fairy-tale fame. In many cases expansion 
at any cost or even with very poor efficiency represented 
a gain; but in normal times these low efficiencies are, of 
course, not at all acceptable. 

With increasing complexity of industrial conditions 
during readjustment, the management of chemical indus¬ 
try is watching much more closely every detail of plant 
performance. It is a fine time to get out all the old 
operating records and analyze them in a way that the 
rush of production even beyond plant capacity forbade 
during the several years of war-time stress. These 
records, which perhaps were kept in a more or less 
perfunctory manner, now take on increased importance; 
from them in many cases it will be feasible to determine 
the relation between operating conditions and plant effi¬ 
ciency. Formerly, capacity output governed; now, plant 
efficiency is the determining factor in success. Even 
though in the past the chemical staff or the engineer of 
tests has largely been regarded as a necessary evil set 
by the management to spy upon the operating force, it 
will be worth while to see what this chemist or engineer 
of tests has to show. 

Perhaps some of the research-laboratory recommenda¬ 
tions for “improvements” in process can also be tried out 
most successfully at a time like this. Such trials fre- 
(luently result in temporary interruptions of process, 
small amounts of material spoilage, or temporary reduc¬ 
tion in output. The possibility of such losses or reduced 
speed of operation cannot be risked during times of 
large demand for output. But when there is a tendency 
to reduce stocks and to slow up operation to permit this, 
the time is particularly appropriate for these trials; 
and if the triald result in improved efficiency, in increase 
of output, or in decrease of costs, there is no time when 
such fortunate result is more welcome. 




December 8 , 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


1093 


Engineering Reports The Regulation « 


Partisan and Tmpartial 

«<TDEAL engineering reports are in effect minature 
JL court decisions. The evidence is first arranged, the 
arguments are presented, and finally an engineering 
judgment is rendered.” Thus one of the well-known 
consulting engineers of Chicago writes in his coniribu- 
tion to a discussion of the function and make-up of 
engineering consultants' reports. The same communi¬ 
cation goes on to di.sciiss how material should be treated 
by the engineer who makes the report,'giving splendid 
suggestions on many points. Rut one point is !iol raised 
in this discussion—as to the attitude of the executive 
or board of directors for whom the report is prepared. 

Facts arc often uncomfortable things and judicially 
minded decisions and advice sometimes are disappoint¬ 
ing. Nevertheless, when a consultant is eiigaged great 
pains should be taken that he is given full opportunity 
to get the facts and render to the best of his ability an 
absolutely impartial report or finding. To insure this 
is a part of the responsibility of the executive or board 
for whom the report is being prepared. 

An outside investigator or adviser, unless unusually 
tactful or of unusual fame and ability, is likely to be 
received in anything but a friendly way by the operating 
staff whose work is under scrutiny. The lot of a 
consultant who is to advise as betvreen two recommenda¬ 
tions of the staff is particularly unhappy because of 
these factors. However, much of the possible good from 
expert assistance is lost unless some executive means be 
found to give the whole truth as a basis for recom¬ 
mendations. The executive should niit be satisfied with 
a report baaed upon an investigation which has been 
in any way hampered to prevent such judicial con¬ 
sideration of all important pertinent factors. 

There are, of course, many occasions upon which a 
consultant is engaged to assist in controversial matters 
as between a company and the authorities, or a com- 
.:pany and some other commercial agency with which it 
happens to have legal or commercial difficulties. A 
^port prepared by a consultant or with his assistance 
Wr public use and partisan purposes is, of course, proper 
in such circumstances. The consultant does not expect 
to emphasize both sides of the question, but will limit 
himself to the presentation of the points favorable to 
his client, which he will set forth honestly and as 
effectively as circumstances permit. For such work the 
consultant becomes in effect an advocate and takes on 
himself all of the responsibility and privileges of the 
attorney advocate, except that he usually limits his 
effort to the technical field. 

This same attitude cannot successfully be assumed 
in reports prepared for the assistance of executive offi¬ 
cers. For such latter purposes a discussion of both 
aides of any case, setting forth the strong points for 
and against the decision finally reached, is most satis¬ 
factory. The executive is entitled to know the evidence 
on both sides. Indeed, the final recommendation of the 
expert is strengthened by a frank presentation of the 
best arguments which may be advanced against his 
findings, even though the final recommendation be a 
definite judgment. The executive who receives such 
report is fortunate, for he can feel sure that his adviser 
has taken into account both sides of the question and 
has not simply undertaken to present convincing argu¬ 
ments in support of preconceived ideas. 


Of Immigratioh 

HE Welty immigration bill introduced in the House 
of Hcpresentative.s May 22, 1920, receives strong 
support in various quarters and is likely to constitute a 
live issue in Congress. Very briefly slated, its object 
is to regulate immigration from time to time by a flex¬ 
ible system administered by a board to be com])osed of 
an appointed member, who shall be chairman, and the 
Secretaries of State, Tiubor, (^nnrnerce. Agriculture ami 
Interior. Immigration is to be considered by ethnic 
groups and the volume of each regulated according to 
assimilibility and the industrial needs of the country. 

It is not. calling labor a “commodity” to .say that the 
scheme is of the same order with a tariff system which 
seeks to encourage the importation of materials we need 
to import and aims to exclude materials not needed. 
With this fact in mind, and noting the widely divergent 
interests that have been represented in tariff di.scus- 
sions, it becomes obvious that a tremendous responsibil¬ 
ity would have to he borne by the contemplated Immigra- 
tion Roaril. The proponents of the bill undertake to 
depict the admirable results that would follow its enact¬ 
ment. The bill certainly aims to handle the matter of 
immigration in a scientific and practical manner and 
thus it is wholly novel by comparison with immigration 
legislation of the past. 

The bill is naturally to be considered on the premise 
that there are certain objections to immigration. Those 
w'orkers who object to immigration do so on the ground 
that they do not wi.sh to be diluted, and do not wish the 
standard of employment to be reduced. The bill provides 
that the Immigration Board shall ba.se its actions upon 
“the maintenance of American standards of living and 
wages,” and in this respect again it becomes merely a 
question of whether the board functions perfectly. As 
to dilution, it is plainly the purpose of the propo.sed 
.scheme to encourage the immigration of classes of 
workers we particularly need. It has been made quite 
plain by developments in recent years that the* workers 
we have do not gravitate toward the various employ¬ 
ments in the proportions that the public as a whole 
desires. The people in the cities insist that too many 
boys leave the farms. The consumers of coal insi.st that 
not enough men want to make coal mining their work, 
and so on and so on. 

One can hardly doubt that the employment preferences 
of the people are not distributed in the proportion that 
would be best for us as a whole. If we can improve the 
analy.sis by increasing the percentages in certain lines, 
we .should do so. If there are objections to the Welty 
plan on the part of groups of workers who.se percentage 
has been tending to dimiiji.sh below the proper level for 
the good of all, such objections should not be considered. 
For years there has been much preachment that #ve 
should make one occupation or another more comfortable 
and attractive whereby men w'ould be moved to change 
their minds and take up that cla.ss of work. There has 
been very little success along this line. The main thing 
w’e have done is to liribe men, and that does not work 
well. The men are dissatisfied and seek constantly to 
have the bribe increased. If an ethnic group can be 
found that like the kind of work we do not like, it cer¬ 
tainly would be a good plan to encourage people of that 
group to come and do the work. Would that not be much 
better than bribing an unwilling worker? 
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British Chemical Industry 

(Fkom Oiik London Cokiuispondgnt) 

London* Nov. IS, IS JO. 

I'FH the passing of the coal strike the demand for 
chemicals has impnived, particularly from the 
textile and other industries of prime importance. Never¬ 
theless, prices remain steady, partly ovviiur to the 
unsatisfactory condition of an export trade suffering 
fn)m adverse exchanjre conditions, l)ut mainly })ecause 
the recent “shake-out” has done much to stabilize mar¬ 
kets and to brinjf market prices within reasonable di.s- 
tance of actual manufacturing costs. 'Fhe question of 
transport and the allcKod unfair discrimina¬ 

tion of the railway companies aj?^iinst the products of 
the chemical industry are receivinjr considerable atten¬ 
tion and a »iew trade paper is to deal solely with this 
.subject and with that of “freight exchanjye,” which aims 
at the rejluction of wasted “return empty” journeys. 
Distances beinK relatively small in this country, chemical 
manufacturers are increasingly adopting road transpor¬ 
tation, and this tendency has been accentuated by the 
policy of the railway companies. 

(JOVERNMKNT DELAYS RESTRICTIONS ON 

' Imported Dyestuffs 

For some time past the daily and technical press have 
been inniindated with articles, often apparently inspired 
by those chiefly affected, emphasizing the importance of 
maintainiuK the dyestuff indu.stry on an adequate .scale, 
and explaining ad nauseam its relation to chemical W’ar- 
fare. From the national point of view the importance 
of bcinjii: prepared in a military .sense is admitted, but 
the averapre business man has realized that compared, 
for instance, with the maintenance of supremacy in the 
cotton and piece iroods trade, the value of the home 
dyestuffs industry per se is almost ncgliKible. At the 
siime time the government definitely committed itself, 
when the prospectus of the British Dyestuffs Corpora¬ 
tion was*i.saued, to protect the indu.stry from German 
aggre.ssion, and it will be remembered that the procla¬ 
mation prohibiting importation except under license was 
vitiated by the “Sankey judgment.” A year having 
elapsed during which German dyes have been entering 
freely in ever-increasing quantities, pre.ssure is being 
applied on the government to redeem its pledge by im¬ 
mediate legislation. It was intended to include dyestuffs 
in the so-called “dumping bill” which was to protect 
other “key” industries such as glas.s, etc., but as the 
measure is a highly contentious one as far as the other 
key industries are concerned, immediate and .separate 
legislation in regard to dyestuffs .seems e.ssential if the 
British dyestuffs indu.stry and the interests of its share¬ 
holders are not to be .serioiislj^ jeopardized. It seems 
probable that the government will agree, but there is 
grave misgiving in regard to the matter in the cotton 
trade, which will naturally be the lo.ser. It is rumored 
that the Board of Trade w’ill now summon a conference 
representative of all interests concerned iiP order to 
enable an agreed measure to be laid before Parliament, 
and such a course would j)robably solve the dithculty. 

Dyestuff Meruhants Demand Kxfort Facilities 

The iiuestion of ilyestuff exports and re-exports is 
closely bound up with this matter, because, as previously 
mentioiuMl in these articles, there is a growing tendency 
among manufacturers, and dyestuff manufacturers are 


a good example, to appoint their Own distributors and 
to eliminate the merchants wherever possible by restrict¬ 
ing supplies to them for the export trade. Merchants 
are now demanding price facilities for the export trade 
at least e(jual to those of manufacturers’ agents and a 
scheme has also been drawn up to facilitate re-export 
of foreign dyestuffs from bond (with rea.sonable customs 
safeguards). As regards export, it is pointed out that 
rather fhan lo.se the valuable foreign and particularly 
Kastorn trade connections .secured in the past, the mer¬ 
chants would seh German, Swi.ss or U.S.A. dyestuffs in 
foreign markets in competition with the British prod¬ 
ucts, which under pre.scnt conditions would probably 
lead to reduced exports and to unemployment in the 
industry. Now that the merchants have at la.st formed 
a really representative association, there is a better 
prospect of Iheir interests being safeguarded and of a 
compromi.se fair to all parties being agreed upon. 

IMioF. SoDDY Condemns Government Research 
Policy and Chemical Warfare Scheme 

Much valuable knowledge has admittedly been accu¬ 
mulated during the war and since by government 
departments and research a.s.sociations subsidized by the 
government. It has been agreed that di.scoveries made 
with the aid of public funds should be made available, 
under proper conditions, for the public advantage, but 
it is notorious that in many cases these results and data 
have been sold or transferred to the great business 
interests, and where publication was made, it was only 
on a re.strictcd scale. This is characterized by Prof. 
Soddy as unfair competition. At the .same time he 
advocates increased u.se of the .scientific and technical 
faculties of the universities to supplement the work of 
the research a.s.sociations. Writing to Nature, Prof. 
Soddy complains that the committee to be constituted for 
chemical warfare and research is to submit in advance 
to the ofUcial secrets act and protests that scientific 
workers should not be called upon to pro.stitute science 
in times of peace to develop a mode of warfare which 
has not been legalized by civilized nations. 

Prospects of Electrolytic Iron 

The experimental manufacture of articles by electro¬ 
deposition of pure iron has been proceeding for some 
time at Grenoble, France, and simultaneou.sly by other 
intcrc.sts in this country. The difficulties due among 
other things to the occlusion of hydrogen seem now to 
have been overcome, and important developments are 
forc.shadowed in regard to the use of electrolytic iron 
in the electrical indu.stry, the manufacture of heating 
coils and radiators (sometimes coated with cadmium) 
and the economical substitution of iron for brass and the 
like in one-piece containers. This industry should be of 
special interest to American u.ser.s, as cheap power is 
of importance for its succe.ssful development. 

Personal 

Prof. C. S. Sherrington, of the University of Oxford, 
is to be the new president of the Royal Society. 

Sir James Dobbie has retired fi-om the post of 
(government Chemist. 

Dr. O. Kamm, of Illinois University, has been ap- 
].ointcd director of the chemical re.search department of 
Parko, Davis & Co., manufacturing chemi.st.s, of Houn.s- 
Icjw and I/indon. 
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Enfi:ineers in Governmental Functions 

To the Editor of Chemical Metallurgical Engineering 

Sir:--T he war has thrown a new li^ht upon several 
phases of the nation’s political, social and economic life, 
emphasizing the need for readjustment of traditional 
administrative practices in public affairs in the in¬ 
terest of economy and conservation of resources. Lent? 
before the war there was a growing consciousness of 
the inadequate functioning of state and federal depart¬ 
ments which in their nature were largely, or wholly, 
technical and therefore should be under the direction 
of trained and experienced engineers in order to ob¬ 
tain the most beneficial results in the interest of the 
public and for the money expended. Up to date the 
idea prevailed with the appointing power that lawyers 
and politicians had a prior claim upon administrative 
ability of whatever kind. 

Of late the engineering fraternity has called atten¬ 
tion to the inadequacy of lawyers and politicians as¬ 
suming directive functions in matters for which they 
were not trained, with conse<iuent wasteful u.se of pub¬ 
lic money, however honest the administration rnsiy other¬ 
wise be. The generally accepted reason for excluding 
the engineer from higher administrative functions in 
public service is that lawyers and politicians are by 
training and occupation bettor fitted to understand and 
to deal with the larger swial needs of the public and 
to make public sentiment amenable to the requirements 
of governmental control. These broader, what might 
bo called popular, qualifications are, it is claimed, not 
possessed by the engineer, who, hovrever valuable as 
a professional man, is not trained to deal with the 
people and their social adjustments. 

In the United States several factors have combined 
to give plausibility for preference of considering lay¬ 
men better fitted even for technical administrative func ¬ 
tions than professional engineers and technical men. 

First, the engineer is only a comparatively recent 
arrival in the family of social and economic forces con¬ 
trolling the welfare of Ihe public. Time is not so far 
distant when the surveyor was recognized as the engi¬ 
neer of his day and he performed the functions of an 
engineer in pioneer days. During all the evolutionary 
period there were only three .socially and economically 
recognized professional classes—the lawyer, the doctor 
and the minister. What wonder then if the lawyer, as 
the representative'of property right and law regulat¬ 
ing the dally activities of the public, should be con¬ 
sidered the natural incumbent of public administrative 
office? 

Second, in a democracy the politician naturally occu¬ 
pies an exalted popular position in the community and 
is therefore considered suitable for administrative 
functions. 

Third, the engincei: represents the essentially eco¬ 
nomic side of public affairs, and the great wealth of 
natural resources in the United States has helped to 
produce wasteful, careless habits with the people, pro¬ 
ducing a natural antipathy and lack of understanding 
of the teachings of economy and conservation by the 
engineer. 


The discoveries of .science are enabling mankind to 
makc^geiierous use of the forces of nature for its own 
benefit, and the engineer is the learned and trained inter¬ 
preter of these natural forces. If it is the lawyer’s 
business to uphold positive law and to cultivate juris¬ 
prudence in order to maintain a state of public justice, 
just so is it the business of the engineer to cultivate 
the natural .sciences jn order to maintain a state of 
mental and physical welfare by means of scientific 
sewering, lighting, water supply, sanitjition, bridging, 
road building, transport^ition safety appliances, etc., 
without which the people could not live in a state to 
make them receptive for the benefits of legal, medical 
and spiritual ministration according to the modern 
.standard of civilization. Why then should the engi¬ 
neer not be considered competent at the present lime 
and in the future, without interference by the lawyer 
or politician, to be at the head of the adniinistratimi of 
tho.se departments of public busine.ss which are engi¬ 
neering functions primarily and subjects of legal inter¬ 
pretation tinly .secondarily? 

When it comes to the application of .social justice 
in public affairs the engineer is certainly ecpial to the 
lawyer and politician in that respect. Kvery well-edu¬ 
cated engineer, of sufficient breadth of mind and ex¬ 
perience in tin* management of private enterprises, 
shoulil and would be competent to direct state or federal 
undertakings <if a similar nature with greater advan- 
tagti to the public interest than non-technical men who, 
becau.se of their lack of technical training and experi¬ 
ence, are fre(|uently guided by the bureaucratic tradi- 
titnis of their ollice, with cOii.se(|uent waste of time and 
money. 

If it is the purjio.se of social economy to *make u.se 
of the mental and material re.sources of the country to 
best advantage in order to create a maximum of happi- 
ne.s.s, contentment and confidence in public institutions 
among the* poi)ulation, it is the modern engineer more 
than any *)ther professional man who c<»mes iieare.st 
to fostering and promoting this desirable piirpo.se. 

While the immediate rc*sults of the engineer’s activi¬ 
ties arc of a tangible economic and commercial nature, 
in a larger sen.se the.se activities involve the ethical, 
the moral and the jesthetic life of the people because 
the conscientious execution of his activities by the engi¬ 
neer involve the ethical qualities f>f his sense of duty 
and re.sponsibility to himself, to his client and to the 
community and the public at large. 

On the other hand, to the degree this ethical s^n.se 
of duty and re.sponsibility toward his fellow citizens 
and to his country is developed among the people the 
more the conscientious and .scientific work of the engi¬ 
neer will be appreciated and insisted upon for the ma¬ 
terial and moral benefit of the individual as well as i>f 
the public. Paul Krkutzpoint.nkk. 

Alloonii, l*;i. 

Although there has been incn*a.sing recognition rc 
ccntly, especially in the federal departments, of the 
importance of technical .specialists as administrative 
chiefs in technical work, then* .still i.s opportunity for 
increasing this tendency. There probably is only one 
need for limitation of the tendency to appointment of 
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technical men to administi^tive work for which they 
are particularly fitted. This is the result of the very 
limited number of such men who are available in com¬ 
parison with the larjix* demand for strictly technical 
service at the present time. An uiidue tendency to 
place technical workers in administrative function 
would, therefore, perhaps be an unfortunate factor, 
servinK t/hly to increase the shortage already acute of 
experienced, capable .scientific and enjfinccrinK investi- 
vrators and consultants. 


Changes in Cyanantide When Mixed With 
Fertilizer Materials 

To the Editor of Chemical & MetallttgiccU Engineering 
Sir:- In your i.ssue of Oct. fi there appears a report 
on the program of the Fertilizer Division of the 
American Chemical Society as carried out at the recent 
Chicago meeting. The great industrial significance you 
attached to the paper of R. N. ITarger, of the United 
States Department of AgricMlturo, has created con¬ 
siderable interest among fertilizer manufacturers, a 
viewpoint which Mr. Hargcr did not take in the actual 
paper as officially published. 

The title of the paper in its official form is not “The 
(Changes Taking Place in Cyanainide When Used in 
Mixed Fertilizers,” but instead “The Change Taking 
Place in Cyanamido When Mixed With Fertilizer 
Materials.” 

Mr. Harger dealt only with laboratory mixtures of 
certain fertilizer materials and not with the commercial 
fertilizers as found on the market, as he distinctly 
emphasizes, and his conclusions were most carefully 
drawn and limited to the exact conditions surrounding 
his laboratory work. Since these conditions are dif¬ 
ferent from those existing in the ordinary fertilizer 
plant, Mr. Hargcr in his official publication was careful 
to limit his conclusions to apply only to his laboratory 
work and not to the mixing plant. 

Mr. Hargcr further did not carry out his work follow¬ 
ing the recommendations made by the manufacturers of 
cyanamido for the guidance of fertilizer mixers and as 
rcpre.senti?d in the practice of the fertilizer plants, and 
since your report did not closely follow the details of 
Mr. Harger’s procedure but rather implied the reverse, 
there has arisen in the minds of the mixers a natural 
question of doubt after reading your report. 

I am certain you are desirous of correcting this 
erroneous impre.ssion created by the article in your 
journal and of presenting to your readers the true facts 
in the case as*officially published by Mr. Harger. At 
the same time I believe you would be interested in call¬ 
ing the attention of your readers to the fact that the 
reactions described by Mr. Harger <lo not take place in 
ordinary commercial fertilizers when proceeding under 
recommendations for the use of cyanamide, as published 
by this company, and that su<5h fertilizer mixers need 
not concern themselves about the presence of dicyandi- 
amMii in their mixtures, as such docs not occur. 
(\vanamide is an extremely reactive substance, which on 
mixing with acid phosphate in the prescribed quanti¬ 
ties is for a very large part converted into various ureas 
and in .smaller part to ammonia and ammonia salts. 
When mixed with the ordinary ammoniated base which 
forms the bulk of the mixed fertilizer tonnage 
cyanamide reacts wdth the animo acids to form com¬ 
plex organic compounds, which so far as they have been 
isolated and studied are of excellent fertilizer value. 
Dicyandiamide cannot be produced in the presence of 
these ammoniated base compounds. In the ordinary acid 
phosphate mixture it can be produced only in extremely 


small quantity by a direct violation of the prescribed 
rules for mixing, and even then it rapidly disappears by 
conversion into more complex compounds of good fer¬ 
tilizer value. £. J. Pranke. 

Arnorl«-;tn ('yno:ini:il ro., 

N»:w York, N. Y. 


The P<Tint and Varnish Industry 

To the Editor of Chemical & Metallurgical Engineering 
Sir: —I wish .to call your attention to an article by 
Dr. Maximilian Toch in Chemical & Metallurgical 
Engineering, vol. 23, No. 10, Sept. 8, 1920, pp. 469 
and 470, entitled “Putting the Paint and Varnish Indus- 
Iry on a Scientific Basis.” The statements therein made 
are so at variance with the facta that it is unfair to 
the paint and varnish industry and to chemists long 
engaged in this industry to allow them to remain un- 
corrccted. 

Early in the article he states: “Prior to 1906 the 
mo.st impossible and worthless mixtures paraded under 
the name of paint.” This was doubtless as true then 
as it is today. He fails to state the noteworthy fact 
that in 190(5 a considerable number of thoroughly re¬ 
liable, well-equipped paint manufacturing concerns 
were and for many years prior thereto had been turn¬ 
ing out large quantities of paint of a quality which has 
never been surpassed. 

His statement, “There was at that time no litera¬ 
ture on the subject,” is entirely erroneous. He names 
five men who “were the only chemists in the United 
States who had at that time any knowledge of the 
chemistry of paints.” In addition to these, he states, 
“There were perhaps three or four more like” (two 
names mentioned) “and others who did private work.” 

As a matter of fact, Dr. Toch in 1906 was listed in 
the membership of the American Society for Testing 
Materials as a paint manufacturer, and in the mem¬ 
bership of the Society of Chemical Industry as a chem¬ 
ist. Within these two societies in 1906 there was a 
goodly number of men who had knowledge of paint 
chemistry. 

At least twelve varnish companies were represented 
in the membership of the American Society for Test¬ 
ing Materials or the Society of Chemical Industry, or 
both, and of these twelve at least eight employed 
chemists. Other companies not so represented em¬ 
ployed chemists. At least eighteen paint companies 
wero represented by meihbcrship in these societies, 
either directly or indirectly, and of these eighteen at 
least ten employed chemists. Other companies not so 
represented employed chemists. At least fifteen great 
railway systems were represented by membership in 
these societies and all of these employed chemists, many 
of them engaged in work similar to that of Dr. C. B. 
Dudley. 

The membership list also discloses (in addition to 
the two mentioned by Dr. Toch) at least five in New 
York City, one in Boston, one in Baltimore, one in 
Philadelphia, one in Pittsburgh and one in Chicago, 
engaged in private work. The membership list dis¬ 
closes at least one expert in paiqt and varnish chemis¬ 
try in the federal service. 

The following list is certainly not a complete roster 
of all the chemists who in 1906 had “any knowledge of 
the chemistry of paints.” It is a partial list of those 
found in the societies mentioned, and also includes a 
few holding official position who may not have been 
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chemists. Membership in the American Society for 
Testing Materials is indicated by (a) and in the Society 
of Chemical Industry by (b): 

(a) Alcott, F. Tj., engineer of tests, Chicago, Mil¬ 
waukee & St. Paul Ry. 

(b) Andrews, W. H., manager varnish works. 

(a) (b) Austen, Peter T., consulting chemist. 

(a) (b) Bailey, R. W., chemist* Stillwell & Cladding, 
(a) (b) Baringer, F. J., chemist, Eagle White Lead 
Works. 

(a) (b) Bjerregaard, A. P., varnish chemist, Emil Cai¬ 
man Co. 

(a) Blanch, J. C., superintendent* Blanchite Proc¬ 
ess Paint Co. 

(a) (b) Browne, Arthur I., consulting and analytical 
chemist. 

(a) Bunnell, F. O., engineer of tests, Chicago, Rock 
Island & Pacific Ry. 

(a) (b) Burleigh, William F., technical chemist, Mur¬ 
phy VaiTiish Co. 

(a) (b) Checseman, Frank P., paint manufacturer. 

(b) Clark, Homer, chemical manufacturer. Vacuum 
Varnish & Chemical Co. 

(a) Dabbs, Harold M., L. J. McCloskey & Co. 

(a) Davidson, George M., engineer of tests, (Chi¬ 
cago & Northwestern R.R. 

(b) Dreyfus, L, A., chemist, the Muraln ('o. 

(a) (b) Dudley, C. B., chemist, Pennsylvania R.R. 

(a) (b) Edgerly, D. W., chcmi.st, Chilton Paint Co. 

(a) (b) Forrest, C. N., chemist, New York Testing 
Laboratory. 

(a) (b) Frank, Jerome W., chemist, Stsindard Varnish 
Works. 

(a) Gibboney, James TI., chief chemist, Norfolk & 
Western Ry. 

(a) (b) Gill, A. H., assi.stant professor of technical 
analysis, Massachusetts Institute of Tech¬ 
nology. 

(b) Gladding, T. S., chemist. 

(a) (b) Handy, J. ()., chemist, Pittsburgh Testing 
Laboratory. 

(a) (b) llarriman, N. F., chemist and engineer of 
tests, Union Pacific Ry. 

<a) (b) Holton, E. (J., chemist, Sherwin-Williams Co. 
(a) (b) Hooker, A. H., chief chemist. Heath & Milligan 
Co. 

(a) Hunt, Robert W., Co. liaboratory. 

(a) Ingalls, F. P., chemist, John W. Masury & 
Sons. 

(a) (b) Job, Robert, chemist, Booth, Garrett & Blair, 
(a) (b) Kittredge, H. G., chemist, Kay & Ess Co. 

(a) Kohr, D. A., chemist, Lowe Bros. 

(a) Knapp, A. ('., manager, railway department, 
Parrott Varnish Co. 

(a) (b) Little, Arthur D., consulting chemist. 

(a) Lord, Richard C., engineer of tests, Louisville 
& Nashville R.R. 

(a) (b) liowe, Huston, paint and varnish maker. 

(a) Lucas & Co. 

(a) McFarland, J. A., chemist, Missouri Pacific Ry. 

(a) (b) Mcllhincy, Parker C., chemist. 

(a) (b) McKenna, Charles F., chemist. 

(a) (b) Mahon, R. W., chemist. New York Central & 
Hudson River R.R. 

(b) Mannhardt, Hans, chemist. Heath & Milligan 
Co. 

(a) Marshall, William, president, Anglo-American 

Varnish Co. 

(a) Min waft Coatings Co. 

(a) Patterson Sargent Co. 

(a) Patton, Ludington, secretary-treasurer Patton 

Paint Co. 

(b) Perry, R. S., president, Harrison Bros. & Co. 

(a) I’hlegar, A. A., Jr., chemist, Norfolk & West¬ 
ern R.R. 

(a) Picher Lead Co. 

(a) Powers, W. A., chief chemist, Atchison, Topeka 
^ Santa Fe R.R. 

(a) Riddle, Walter V., president Sterling Varnish 

Co. 

(a) (b) Sabin, A. H., chemist, vami.sh works. 

<a) Scott, W. G., chemist, J. I. Case Co. 

(a) (b) Smith, H. E., chemist, Lake Shore & Michigan 
Southern Ry. 

(b) Stillwell, A. G., chemist. 

(a) Suydam, Richard S., president, M. B. Suydam 
Paint Co. 


(a) (b) Thompson, G. W., chemist. National Lead Co. 

(a) (b) Toch, MuxiniiliaA, paint manufacturer, chem¬ 
ist. 

(a) (b) Van Gundy, 0. P., chief chemist, Baltimore & 
Ohio. R.R. 

(a) Von Marie, C. M., chemist, Pratt & Lambert. 

(a) (b) Voorhees, S. S., engineer of tests. Treasury 
Department, Washington, D. C. . 

(b) Worstall, Robert A., chemist, Chicago Varnish 
Co. 

(ti) Wickhor.st, Max H., engineer of tests, Chicago, 
Burlington & Quincy Ry. 

(a) Wilhelm Co., The. 

(a) Woods, R. W., chief chemist. Northern Pacific 
Ry. 

Of the thirty-eight listed as members of the Society 
of Chemical Industry in 190(5 thirteen had been in the 
.society for ten or more years. K. C. HoLTON. 

<’h \ rlninl, Ohio. • 


To thv hUUtof of ("hvmical MetnlUtrtiival Kngiucrrhiij 
Sir:—W ith referenccb to Dr. Holton’s letter, let mo 
say that when I mentioned that there were only three 
or four more chemists in 19()G who did real work on the 
chemistry of paint, I should have mentioned him beeau.se 
undoubtedly he was one of the pioneers and entitled to 
a niche in the hall of fame in the chemistry of paints. 
His list marked “a” and “b” of members of the Ameri¬ 
can Society for Testing Materials and members of the 
Society of ("hemical liuiuslry means very little, however, 
for in looking over these lists I notice the names of some 
who are no longer living; also many who know nothing 
about the chemistry of paints today. A man may be an 
excellent chemist in general chemistry and yet know 
nothing about the chemistry of our particular line. I 
hope Dr. Holton will realize that no discourtesy was 
intended by omitting his name; but I am unable to 
agree with his imposing list which, while it contains 
the names of many good chemists, lists only a few who 
have within the past fourteen years come sulliciently to 
the front to be cla.s.sed as paint chemists. 


.\i-u’ Ynrk 


Maximilian Tocii. 


Important Leather Factory in Alsace Changes 
Hands 

The announcement is made in the French press that 
the German firm of Adler & Oppenheimer, located at 
Lingolsheim, a suburb of Strasburg, and considered the 
largest leather factory in Europe, has been .sold to a 
group of French and Alsatian interests for 32,000,000 fr. 
'I'he group includes important financiers and business 
men. The new organization is constituted under the 
name of Les Tanneries de France, with a capital of 
50,000,000 fr. divided into .500,000 shares of 100 fr. each. 
The plant is capable of realizing an annual turnover of 
from 200,000,000 to 250,000,000 fr. It is intimated that 
special attention will be given to exporting the products 
of the factory. When'thc* Adler & Oppenheimer plant 
was placed under seiiuostration by the French consider¬ 
able fear existed among French tanneries regard!ifg the 
possibility of serious competition from the newly ac¬ 
quired factory. It is very well situated for the purpose 
of export to foreign countries. 


Porou.s Plates Hard to (iet 

Numerous complaints having reached the chief chem¬ 
ist of the Bureau of Mines as to the ditliculty of .securing 
porous plates for laboratory use, the bureau is inriuiririg 
into the situation in the ho|>e that it may be helpful in 
making possible a more adetjuatc supply of the.se uten¬ 
sils. 
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Gas Analyi^is by Absorption and Titration 


The Method jof Gas Analysis by Absorption and Titration Has Been Simplified by the Use of a Gas Volume 
Compensometer for Measuring? the Volume of Residual Gas, and 
an Alignment Chart^for Calculating the Results 

By R. S. tour 


F or more accurate determination of certain con¬ 
stituents in gases -e.g., NH„ CO,, SO,, H,S—it 
is best to absorb the constituent in a suitable 
reagent, the volume of residual gas being measured, 
and the absorbing solution titrated. The accuracy then 
is that of the standard solutions* of the titration or of 
the measurement of the gas. Assuming the standardi¬ 
zation and titration within the limits of accuracy 
desired, it becomes necessary to measure the volume 
of gas with the same accuracy and correct it to some 
known standard condition e.g., 760 mm., 0 deg. C., 
dry. There then remains merely the calculation of the 
content of the absorbed constituent in the original gas. 
The measurement of the gas and its volume correc¬ 
tion may be greatly simplified by the use of a “com¬ 
pensometer,” while the final calculation may be accom¬ 
plished graphically with the aid of a nomograph. 

Gas Volumr Compknsomktkr 

The gas volume compensometer here described may 
be used to measure gas at room temperatures and pres¬ 
sures and to give at the same time a factor for con¬ 
verting this volume to standard conditions (7(10 mm., 

0 deg. r., dry) or to read directly the corrected 
standard volume. The apparatus as shown in Fig. 1 
is designed for an accuracy of dbO.5 per cent, although 
with some modifications an apparatus of much greater 
accuracy conld be obtained. 

Manipulation of the apparatus is simple. The gas to 
be measured is drawn through the double inlet stop¬ 
cock and displaces the water in the gas flask. This 
• can be accomplished by lowering the leveling bottle 
connected to the water exit of the flask, or more simply 
by using slight pressure on the gas to raise the water 
into the bottle. .The gas flask is marked for some 
definite or convenient volumetric displacement. When 
water has been discharged to this point, the water 
exit is closed by the stopcock in that line or by pinch¬ 
ing the rubber tube and the double inlet gas stopcock 
is turned to communicate with the manometer. The 
scale on the manometer reads .either the correction 
factor or the corrected volume (at 760 mm., 0 deg. C., 
dry) {»f the gas within the flask. 

The apparatus copsi.sts essentially of a measuring 
gas flask completely inclosing a compensator which 
connects to one leg of a manometer, the other leg of 
which can be opened to the gas within the measuring 
flask. The compensator pressure on one leg of the 
manometer indicates the temperature correction and if 
a drop of water has been inclosed within the com¬ 
pensator the correction includes that for water vapor 
pressure. The pressure of the gas in the flask acting 
on the other leg of the manometer tends to balance 

(''nntrlbution from Uu* KIxod NitroKt'O l^boriitory. l*ubllshod 
by pcrinbi.slon of tho C^hb'f of Ordtiarifo. 


the compensator pressure and the manometer actually 
indicates the net correction to be applied. 
liCt P, V -- total pressures in mm. Ilg. 

“ T, t — temperature in deg. C. aba. 

“ K, — volumes in c.c. 

“ A, a water vapor pressures. 

Let capitals above represent gas flask conditions and 
let small letters represent compensator conditions. 

Let H barometric pressure in mm. Hg. 

“ — gas flask displacement in c.c. 

“ m :— compensator manometer pressure in 

rnm. Ilg. 

“ — compensator constant. 

“ C — conversion factor to standard condi¬ 
tions. 

Let subscript .s be used for standard conditions. 

Let subscript r be used for compensator conditions 
at time of scaling. 

T.et subscript c be used for calibrating conditions. 
Let subscript .>* be used for any operating condition, 
'rhe manometer is .sealed with mercury under such 



compensator conditions as to give approximately no 
pressure differential at the average operating condi¬ 
tions of the apparatus. All pressure readings (m) on 
the manometer are to be measured from a true zero 
pressure point which includes a correction for capillarity. 
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FIG. 2. XOMOGRArH FOR CALCUUVTING KFrfl’LTS uF C,A> AN ALY>I.< liY Ar..«‘RITION* AND TITRATION 
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For calibrating the apf»aratus it is necessary to 
determine the compensator constant (K) which is based 
on the conditions (pr, tr, ar) at which the compensator 
was sealed. To do this, place water of known temper¬ 
ature within the flask about the compensator, leaving 
the flask Idg of the manometer open to the atmosphere. 
For our purposes, the compensator volume is constant 
and independent of the manometer reading jf the 
manometer tube be capillary. 

Pc «. B, f nir a,. 

Then , = ^ ^ - 

The temperature of calibrating determines as well 
as Or, which may be read from vapor pressure tables, 
and pr is e«|ual to the barometric pressure (Zf.) plus 
any small manometer pressure (m, ). The value of the 

term is thus deteripined and may be known 

‘a 

as the compensator constant (K). 

For graduating the manometric scale to read in 
terms of the conversion factor (C) to standard con¬ 
ditions (760 mm., 0 deg. C., dry), note that 

tj. A, - a,, I>.r - Vr — m.r, ^ K 

Iloncp 

r = V. 27S p, a, m, 

Vjr P, T, ' 760 4.6-^ h 

or Cj: 0.361 I K 

I 

The term is the correction term for the variation 
from the average operating conditions represented in K. 

TiZ 

In ordinary practice the value of ,at its maximum 

'j 

will be under 10 per cent of K and the value of tr is 
subject to a maximum variation of ii=5 per cent. Hence 
the average value of can be assumed. 

If the average value of tj- be taken at 298, or 25 deg. 

C., then C, — (0.361A") - This represents a 

variation of 0.010 in the numerical value of C for each 
8.25 mm. pressure on the manometric scale. The scale 
can then be graduated to read C directly, and for 
ordinary operation the range 0.800 to 1.000 covering 
165 mm. is ample. If the average value of tj- be 289 
(16 deg. C.), then each 8 mm. of the scale represents 
a variation of 0.010 in the value of C. If it is desired 
that the reading be directly in corrected volume, the 
scale is graduated according to Cjl). It is suggested 
that one point of the scale (e.g., C -- 0.90) be per¬ 
manently etched on the manometer tube. 

Calcui.atIons 

IJaving obtained the nece.s.sary data, there remains 
the calculation for the percentage content of the con¬ 
stituent to be determined in the original gas. 

Let Q c.c. of reagent used for titration. 

“ A' - - normality of reagent. 

“ B c.c. of 0.10 normal reagent used. 

“ V' — c.c. volume of residual gas corrected to 
standard conditions. 

** J valence of absorbed constituent, 

“ y per cent of absorbed constituent in original 
gas. 

NO 

Then 22.4 j Df constituent absorbed. 


And y .(- ( 22.4 (22.4 

100 Y VJ 

ur y - ^ 22.4ArQ 

Taking J at unity and the normality of the standard 
solution at 0.100 (which solution is in general very 

satisfactory) then 

t/ 

CO^^STITUTION OF NOMOGRAPH 

A nomograph for the graphical solution of the above 
equation is shown in Fig. 2. It has been of great help 
in routine laboratory analyses. For use a rule is laid 
across the three scales so that it cuts the R scale at 
the number of c.c. of 0.10 N reagent used and cuts the 
V scale at the number of c.c. residual gas measured 
in the comi>ensometer. The intersection of the rule on 
the Y scale then reads directly the per cent of absorbed 
constituent in the original gas. 

For plotting the nomograph with the same propor¬ 
tional accuracy throughout its scale, the logarithmic 
form of the equation was used: 

log ^ — log V — log R — constant 

The nomograph shown has an accuracy greater than 
db.().5 per cent with scales and ranges as follows: 


KniiRO 
II aniiRo 


/’’ Sr'tlv 

lOA'O 

./ 

('.C. 

0.10 Niiniiiil 
. 0 6 to (> 0 
6 to (lO 


V Srilf 

(\n 

d'.r. UfMiclual 
Vol. 

760 Mm. 

0 Dc-k ('. Dry 
OOOI 0 1.700 
600 to 1.200 


Y Scale 


l*or f'out 
CninpoHition 
by Volume 
0.1 to 2 0 
I tu 20 


In this case 


lOiVQ 

J 


has been taken equal to R. 


If any 


other conditions than ,/ — 1.0 and N = 0.10 apply for 
using the nomograph, the actual titration value Q as 
obtained can be corrected. For special absorption deter¬ 
minations where V may be very large, R may be propor¬ 
tioned so as to reduce V within the nomograph range. 

For the determination of NH, in gas mixtures, for 
which particular analysis the compensometer and nomo¬ 
graph have been devised, the compensometer draws 
800 40 1,000 c.c. of gas and reads the corrected volume 
directly on the manometer scale, the value of J is 
1.0, 0.10 N acid is very satisfactory, and the nomograph 
reads directly the per cent volume of absorbed con¬ 
stituent. 


Apothesin as a Local Ansesthetic 
A pharnuueutical compound about which little has 
appeared in the literature and which has earned a place 
among the prominent local anaesthetics bodies because 
of its merits is apothesin. The cinnamic ester of 
gamma-diethylamino propyl alcohol is made as follows: 
Thirteen parts, by weight, of gamma-diethylamino 
propyl alcohol are dissolved in eighty parts, by weight, 
of benzene, and to this solution sixteen parts, by weight, 
of cinnamoyl chloride are gradually added. The solu¬ 
tion deposits the hydrochloride of gamma-diethylamino 
propyl cinnamatc in the form of white crystals, readily 
soluble in water, and having a melting point of 137 
deg. C. This body is recrystallized from a mixture of 
alcohol and ether and is then ready for use. The alcohol 
is prepared from trimethylene glycol, a byproduct in 
the manufacture of soap. 
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Some Notes on the Effect of Nitrogen on Steel 


Work Showine at Least Five Definite liSyers Are Produced on the Surface of Low-Carbon >>teel When 
It Is Exposed to Ammonia at 650 DeK. C.—Excessive Brittleness in the Outer 
Zones Uesponsible in Part fur Gun Erosion 

By O. a. KNir.H T and H. B. NORTHRUP* 


I T HAS long been known that nascent nitrogen 
formed by the decomposition of ammonia at elevated 
temperatures has a deleterious effect upon a number 
of metals and alloys. In this connection a number of 
papers have been published covering the pioneer work 
on the subject, as well as some later ones covering the 
progress of further research. A few of the more im¬ 
portant references are given below.* 

The need of further investigation of this subject was 
brought to the attention of each of the authors of this 
paper, working severally as metallographist at the 
Watertowm Aresnal, Watertown, Mass., and metallurgist 
for the Engineering Division, Ordnance Department, 
attached to the Bridgeport District Ordnance Office. 

Experimental Equipment 

The present investigation was carried out in order 
to determine the effect of ammonia on the microslriic- 
ture and physical properties of steel and its possible 
relation to the erosion of guns, corrosion, deterioration 
of nitrating cylinders, etc. The effect of ammonia on 
a number of other alloys was also studied in an attempt 
to find a metal or an alloy which would not appreciably 
deteriorate under the influence of ammonia at elevated 
temperatures, and this paper consists of notes of obser¬ 
vation which the writers have recently made and which 
they believe will be of value to add to the already exist¬ 
ing data. It is with this object in mind that these notes 
arc published. 

Owing to the fact that the deterioration noticed by 
the writers was always accompanied by marked changes 
of microstructure it was believed that a study of the 
effect of ammonia on the microstructure would give 
direct evidence of its effect on the physical properties. 
Therefore the preliminary work consisted of a search 
for a metal or alloy Whose structure would not be ma¬ 
terially affected by ammonia at elevated temperatures. 

In view of the fact that the deleterious effects alwive 
mentioned took place at a low red heat, and also that 
several industrial processes (the Haber process for pro¬ 
ducing ammonia, and others) involve the use of am¬ 
monia near this temperature, it was decided that the 
present experiments be conducted at a temperature of 
650 deg. C. 

The specimens in question were treated in a furnace 
of the electric resistance type. The resistor >vas wound 
upon an alundum core through which was inserted 
a glazed silica tube 11 in. in diameter, inside of which 
the specimens were placed for the nitrogenizing treat- 

•O. A. Knijjht, Awslstniit Profossor of Mi'tsllurffy, P**nn.sylv;iiiia 
.StMlf PollrRo, State Pa. H. II. Northriip, (’hlff M« tal- 

liirKital KnBin«*€.*r, Dlamoml (’hain & Mnniifrirturini; Po.. Jrnll:in’ 
Mpfiiis, Ind. 

‘TraJti* d«* I'homli*, p. 434; Savart, Poga. Awn., 

D«>spn‘tz. Aim. Chvm. Pliya., 1820, vol. 42, p. 122; PrMDy, (Uniipt 
rtml., 1861, vol. 52, p. 322 ; J. Phf m, Sor., 1001, p. 285 ; ,/. tin m. 
Sioc.f 1891; /ron Agr, Peb. 17, 1916; Rt vvr tic \lrtnllurti\i, 19ori, 
vol. 2, pp. 497-507; JJraun, J. fJhem. Soc., 1905 ; Hull A.'I. M. K, 
May, 1919 ; Ciikm. & .Met. Kno., Mar. 3, 1920, vol, 22. p. 399 : 
Mining d Metallurgy, No. 160, April, 1920. 


mont. Ammonia gas was generated by heating c.p. 
aqua ammonia in a flask, the gas being passed thixiugh 
a condenser, over lime, and thence through the silica 
tube. The temperature was accurately controlled by 
the use of a platinum thermocouple checked against a 
couple of the same typeVarrying a Bureau of Standards 
certificate. The cmf. generated was measured by a 
I-eeds & Northrup portable potentiometer. 

This work has consisted in the investigation of many 
grades of iron, steel and other .alloys, having been under 
Wiiy for approximately two years. Since this work was 
begun an article by 11. E. Wheeler, entitled “Nitrogen 
in Stool in the Erosion of Cluns,” has appeared in Bulle¬ 
tin 160, of the A.I.M.E.,* in which article a great many 
of the metals investigated by the present writers and 
several others are described with reference to the effect 
of nitrogen on them under similar conditions. There¬ 
fore, since the appearance of ibis paper, the contents 
of which in many instances check the results of the 
present experiment, the major portion of the writers’ 
work will not be reproduced. In phases of the work 
where the results of Whcieler do not check the observa¬ 
tions of the writers discussion will follow later on. 

An early part of the investigation consisted in heat¬ 
ing i-in. (H-rnm.) diameter steel wire tensile specimens 
in an atmosphere of ammonia .at 6,50 deg. C. for varying 
lengths of time at a pressure of al>oiit 840 mm. mercury, 
and the subsequent heating of some of these specimens 
in hydrogen. Tensile tests and microscopic examination 
W'ere carried out. Pressure of about 840 mm. of mer¬ 
cury was maintained on the .ammonia gas, as previou.sly 
mentioned, by means of an open-arm manometer. 

IlKATiNG IN Ammonia and Hydrogen 

Nine specimens of annealed steel wire k in. in di¬ 
ameter, 10 in. in length (8 x 854 mrn.^ and containing 
(’ 0.81 per cent. Mn 0.56, Si 0.17, S and P less than 0.04 
were selected for treatment. 'Phree were pulled in the 
annealed, untreated condition. The six others were 
treated in ammonia gas for eight hours at 650 deg. C. 
and furnace-cooled in ammonia gas. Three of these 
W'ere tested in the tcn.^>ilc machine, and the other three 
W’ere hc.atcd in hydrogen for eight hours at (550 deg. (’. 
and furnace-cooled. They were then tested in the tcmsilo- 
testing machine. Hydrogen was generated by the action 
of sulphuric acid on pure zinc; it was dricil before pass¬ 
ing through the furnace by hiihhling through pure sul¬ 
phuric acid. 

The average results of these tests are given in 
I'able T.‘ 

As wdll be seem from this table, the effc‘cl of heating 
in ammonia diminished the tensile strength and greatly 
reduced the elongation, while the reduction of area was 
rendered zero. This low value of the tensile strength 

■ Mislrai'lfd In Ciiem. ^ Met. Knci . vol. 2.'l, p. 366; .Si-ril, 1, 192G. 

T;ikoii froni 1li(‘sl.s work of K. K. Mull arul \V. I. I’ottilKir, 
1919 . 
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can easily l)e accounted for hy the extreme brittleness 
of the outside hard surface, which* developed circular 
cracks extending completely around the specimen upon 
the application of a few thousand pounds per square 
inch. This cracking effect not only decreases the area 
of cross-section remaining but opens up a path of frac¬ 
ture which will continue through the interior, though 
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no doubt more ductile, portion. It will be noticed that 
heating in hytlrogen partly restored the normal physical 
properties, and no doubt prolonged heating in this man¬ 
ner would completely restore the original physical prop¬ 
erties. Microscopic examination showed the irregular 
whitr hiytr (so fretpiently discussed by other investi- 
gjitors and mentioned later) to be all removed by hydro¬ 
gen treatment and the structure back of it partly re¬ 
stored to normal. Heating in hydrogen «lid not remove 
the effects of the ammonia treatment as fast as they 
were induced. 


Search for Metal Unaffected by Ammonia 

A series of experiments were next carried out with 
the object of finding, if i)0.ssib1e, a metal which would 
stand Uf) under the action of NH at elevated tempera¬ 
tures. In this series no physical tests were attempted; 
microscopic t*xamination alone was relied upon as a 
means of te.sling, since it has been found that the de¬ 
terioration is accompanied by very distinct changes in 
microstructure, 'fherefore the object was to find a 
metal whose structure would be little (if any) affected 
by ammonia gas at (>50 deg. C. and under a pressure 
slightly grefiter than atmospheric. The results of these 
tests may be briefly summed up as follows: 

Pure tungsten does not seem to be affected by the 
ammonia treatment. All other pure metals tested were 
affected. Wrought iron and low-carbon steels are readily 
attacked. High-carbon steels are much more resistant 
than wrought iron and low-carbon steel. White cast 
iron is affected on the surface, but not deeply. Uhroniiurn- 
vanadium steels are in general the best class for resist¬ 
ing this action so far studied by the writers. Stellite is 
practically unaffected, and the alloy nichrome is also 
little affected; monel metal is slightly attacked. 

Those metals which w’ere only slightly attacked are 
either impractical to apply as containers for NH, at 
elevated temperatures and pressures on account of their 
price or on account of undesirable physical properties, 
such as brittleness, hardness too great to permit machin¬ 
ing, etc. Therefore this series of experiments seems 
to be of value only in a negative way. 

Effect of Ammonia on Carbon Steels 

It was then decided to study carefully the effect of 
ammonia on all the different grades of plain carbon 
steel, peeping all elements constant except the carbon 
and varying it from practically pure iron to hyper- 
eutectoid steels. This was carried out as follow’s: A 
piece of 0.07 per cent C steel, other elements normal, 
A X A X 1 in. (13 x 13 x 26 mm.) was casehardened by 
heating to and holding at a temperature of 950 deg. C. 


in a packing of Rodman Chemical Co/s “Carbo S” case* 
hardening compound for three hours and furnace-cooled. 
After this the specimen was removed and cut in two in 
the central part of its longest dimension, the surface 
cut being normal to the greatest axis. The surface thus 
exposed on the freshly-cut face varied in carbon from 
0.07 per cent near the central portion to about 1 per 
cent on the outside (hypcreutcctoid distinctly), with 
the other elements remaining constant, unless a change* 
took place in the percentage due to impurities in the 
carbonizing material. 

Careful microscopic examination was made of one* 
half of the casehardened specimen; the other was ground 
to a smooth surface and heated to 650 deg. C. in 
ammonia for twelve hours and furnace-cooled. After 
this treatment the specimen was removed from the fur¬ 
nace and cut in two on a plane normal to the surface* 
previously exposed by cutting in two the first time. 
'ITiis then presented for study a surface whose carlwn 
content ranged from 0.07 to about 1 per cent, increas¬ 
ing gradually, and which had been exposed alike to the 
action of ammonia at 650 deg. C. The specimen was 
then carefully mounted, as usual, in a low fusing p<3int 
(luctile alloy, the melting point of which was about 
95 deg. ('., after which it was polished for micro-exami¬ 
nation. 

Nothing unusual was noticed in the unetched condi¬ 
tion, so the specimen was etched five seconds in *1 per 
cent nitric acid in absolute alcohol. It was examined 
along the entire edge from high-carbon to low'. A very 
uniform layer was found all along and its average depth 
was 0.0073 in. (0.19 rrim.), w'ith only very slight varia¬ 
tions from that figure. The nature of this layer was 
the same in the high-carbon area as in the low. The 
accompanying photomicrographs are arranged with the 
edge, or extreme outside of the steel, up and the interior 
portion down i.e., below it on the page. Lines have 
been drawn to make clear the location of the areas 
under discussion. Fig. 1 shows this layer between the 
lines A-A and B-Ii Liken on the low-carbon area. The 
structure above the line A-A, out of focus, is that of 
the alloy used for mounting, and which holds the hard 
brittle layer firmly in place. This layer, between lines 
A~A and Ji-Ii, etches differently on the outside three- 
fifths ^approximately) than on the inner two-fifths. The 
outer portion is darkened and a sort of granular or 
finely pitted effect is revealed, while the inner two-fifths 
is unaffected or only slightly so by five seconds’ etching. 
The discussion of the structure which lies deeper in— 
i.e., below line will be left till later on, but it is now' 
desired to confine attention to this outside layer. Fig. 2 
between the lines A-A and B-B shows this same layer 
in the region of highest carbon content. It (the normal 
steel) is hypereutectoid, as seen by the excess cementite 
around the large grains in the lower left of the picture. 
The thickness of this outside layer, or “case” as it will 
be termed in this paper, is practically the same for all 
the different carbon concentrations and its nature seems 
likewise the same. The high-carbon portion seems to 
etch a trifle faster, if any. Longer etching has the effect 
of simply intensifying the corrosive action on the outer 
three-fifths of the layer, making it darker, as etching 
progresses, until black. An entirely different effect is 
observed on the inner two-fifths of the case, which re¬ 
mains comparatively bright and structureless after etch¬ 
ing five seconds in 4 per cent nitric acid in alcohol. 
Longer etching develops an interesting structure in 
this area. There is a definite crystalline structure and 
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the crystals are of a columnar nature with their major 
axis normal to the outside surface. This is shown in 
Fij^. 3 at 125 diameters after etching with 4 per cent 
UNO for twenty-five seconds. Between the dark out¬ 
side and the light columnar crystalline structure will 
also be .seen several fine lines, having the appearance 
of cracks. 

Further study of this portion of the ca.se containing 
the columnar crystals was made at higher magnification 
and after longer etching. 

Strikturk of ('ask Produced by Ammonia 

The photomicrograph shown ii. Fig. 4 shows the 
structure of the area containing the columnar crystals 
as revealed by etching thirty-six .seconds in 4 per cent 
nitric acid in alcohol and at a magnification of 400 
diameters. The columnar crystals are shown di.stinctly 
as well as the fine hair cracks previously mentioned. 
Kach one of these columnar cry.stala has striations cross¬ 
ing it in some direction and all the striations are parallel 
in the same crystal but extend in dilTerent directions in 
different crystals. The base of the.se crystals forms 
practically a straight line, and a sharp line of demarca¬ 
tion separates this structure from the pearlitic structure 
just beneath it. 

The hardness of the outside layer or case is greater 
than any other portion. This was determined by draw¬ 
ing a needle point over the surface at a uniform pressure. 
A deep impression (microscopically) was cut in the 
metal by the needle point up to the case, but there very 
little effect was produced. The specimen w^as .scratched 
after etching and the marks could be seen under the 
microscope to be very slight on the outside layer in com¬ 
parison to the effect on the metal back of it. Rubbing 
the .specimen gently on the rouge pad removed all traces 
of the scratches on the case but left deep markings on 
the rest of the metal. The case was much harder than 
the high-carbon portion of the steel, and so far as could 
be determined by this simple method of testing its 
hardne.ss is more clearly equal that of cementite than 
any other constituent. 

Before leaving the di.scu.ssion of this out.side “ca.se*' 
- -i.e., the layer extending from the extreme outside 
to the base of the columnar crystals - the writers wish 
to emphasize more strongly its extreme brittleness. At¬ 
tention is again invited to the cracks shown so vividly 
in the photomicrograph reproduced in Fig. 4 somewhat 
above and parallel to the base of the columnar crystals. 
The .specimen w^as taken out of the fusible alloy and in 


orilcr first to dtMcrmiiie if Ihcse cracks were a result 
oT siniilcn heating when the specimen was mounted in 
this alloy the specimen was heated very quickly on the 
ulge b\ |)luMging in a Inin.sen ilame. Examination after 
this treatment showed no further development of 
cracks. After this the edge was gently struck with the 
flire nl a spatula at dilferent places and again examined 
in c.c.-cj)pically. The extreme outside of the case was 
found to have fractured along the hair cracks shown 
in the photomicrograph reproduced in Fig. 4. This 
occurred at every place the specimen was .struck, and 
the line of fracture was always the .same- i.e., near the 
tops (exterior ends) of the ladumnar crystals, conse- 
fiuently within the light portion of the ca.se. 

NKCK.S.SITY OF Moiintin(; Before Poi.i.siiinc; 

It was noticed that in all s))ecimens not mounted a 
distinct hnt irrcffular tchitc Inner was prc.sent. This 
was because the exterior portion, which etches dark, 
has been lo.st during the polishing operation due to its 
extreme brittleness. Losse.s of this sort occurred after 
polishing early in the present inve.stigation, until it was 
observed that a very constant increa.se in weight was 
obtained by giving like gas annealing to like specimens. 
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With the possibility that spalling could be giving the 
erratic misrtiscopic results, mounting? was resorted to. 
When this was done examination showed very regular 
depths of case when like specimens were treated in the 
same way. This is somewhat contrary to Wheeler's 
views, whicl\ he expresses on page 30 of his paper {Mm- 
iiif/ (nul Mf talhn'fui, No. KJO. April, 1020) as follow's: 

“The o))j(*ct of livating a number of alloy steels 
twenty hours in .Nil at 050 deg. C. and in .some c^a.ses 
at 750 deg. (-. was to oljserve the depth of the case 
formerl and gather an idea of the effect of the added 
elemeni in retarding or accelerating this reaction. The 
rntilhod is far from <|uantitative. For instance, two 
steels, each of OAf) per cent carbon and 1 per cent 
chromium, one of 0.20 per cent vaiiiidiiirn and the other 
of 0.25 per cent vanadium, would not give in half a 
dozen experiments consistent results as regards the 
depth of penetration. Such finci (listinctions are beyond 
the scope of this method.*' 

While Mr. Wheeder does not mention whether or not 
his specimens were mounted before polishing, nor does 
he mention the extreme brittleness of the outer surface 
exposcid to Nil., the present writers fear, in case his 
sj)c!cimens were not mounted, the spalling of the edge 
led him to conclusions w^hich arc not (luite correct. 

Let us examine a few photomicrograph.s, in this con¬ 
nection, prcjpared by the waiters of specimens mounted 
and not mounted. The photomicrograph shown in Fig. 5 
shows the type of case produced by treating a plain low- 
carbon steel in NH, twelve hours, follow’cd by furnace¬ 
cooling and polishing with great care in the ordinary 
way—i.e., not mounted. The case is seen to be very 
irregular. Other views at the same magnification and 
nearly the same location on the .same specimen give 
white cases from one-third to one-fifth the thickness. 
Another steel of eutectoid composition showed such ir¬ 
regular and jagged edges as arc revealed in Fig. 6. 

As soon as such gross irregularities as this appeared 
as a result of microscopic examination and in view of 
what would be expected from the gain in weight ob¬ 
served on many treated specimens it w^as decided at 
once that mounting was necessary to make an accurate 
.study of this case. 

Table TI gives the weight before and after treatment 
in NH., together with the actual and percentage increase 
in weight, of isx specimens of steel wire A in. in 
diameter and cut approximately to the same length. 


One can see at a glance that a greater degree of regu¬ 
larity exists in weight gain than would be expected from 
such an irregular surface. Consequently the specimens 
from this time on were mounted in the low melting 
point alloy previously mentioned. This resulted in uni¬ 
form cases, as was expected. The photomicrograph 
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reproduced in Fig. 8 shc^ws the same .steel as shown in 
Fig. 5 (at 125 diameters instead of 200, because all the 
ca.se could not be conveniently shown at high power). 

This degree of uniformity was found on all specimens 
inouiited, though in some instances the case would be 
cracked, but held in place by the low melting point alloy. 

Inspection of all of Mr. Wheeler's photomicrographs 
shown ill his excellent paper noted above, taken on the 
edge of specimens to show the depth of case, shows that 
none were mounted. On account of this the pre.sent 
writers are very skeptical regarding the accuracy of 
.some of the conclusions to which he has been led. 

Pkarlitic Layf.r Under Brittle Surface 

Let us turn now to the rest of the microstructure pro¬ 
duced by the ammonia treatment. Referring again to 
Fig. 1, taken in the region of low-carbon content, a thin 
dark layer, appearing to be high in carbon, is seen at 
the inside of and immediately next to the white layer— 
that is, at the base of the columnar crystals. Examina¬ 
tion of this layer at higher magnific^ition reveals a pearl- 
itic structure, as shown clearly in Fig. 4, at 400 diam¬ 
eters. This layer was scrutinized microscopically from 
the low- to the high-carbon region, and it had the same 
appearance all along. In the high-carbon area it was 
in the form of pearlite grains, each grain surrounded by 
a thin film of excess cementite, seemingly the same as 
the normal structure, so that nitrogenization in this 
region produced the so-called “case’’ previously de¬ 
scribes, beneath which there was no evidence of a 
change in microstructure. 




FhJS Tt TO VARIATION IN SURFACE LAYERS CAUSED BY POUSHING METHOJ.)S. llNOa BTCIIINO 
I'Mir. l^w-o.'irbon .stool, polli^hod with- FIr. fi. Eutoctold atoel, polished with- F'lg. 7. Same steel as Mg. 6, polished 
(lilt itiounliiii;. X 200. out mounting. X 200. after mounting. X 125. 
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In the low-carbon region something entirely different 
is observed. First, a thin layer (approximately 0.0007 
in. or 0.017 mm. in thickness) pearlitic in appearance is 
found just beneath the columnar crystals; then comes 
a layer whose thickness equals about the width of two 
rows of ferrite grains, in which tho structure of these 
two rows of ferrite grains appears normal. Just be¬ 
neath this is found a layer of considerable thickness 
(not measured, but of greater thickness than all the 
other layers combined), in which the ferrite grains are 
found to contain a great number of the (so called by 
other investigators) nitrogen needles. This is shown 
in Fig. 8, at 125 diameters. Below this the normal 
structure of the low^-carbon steel prevailed. 

Restating conditions, we may say that in the high- 
carbon region there is a very brittle “case,” which on 
its outer three-fifths etches dark and on its inner two- 
fifths light at first but depicts columnar crystals on 
further etching, beneath which case no change of struc¬ 
ture was observed, whereas in the low-carbon area the 
same type and depth of “case” was observed, beneath 
which was a thin layer pearlitic in structure or pearlitic 
containing some sorbite, beneath which in turn was a 
layer about two grains in width which appeared un¬ 
affected; then follows the area containing nitrogen 
needles, and then the true normal structure. It is clear 
from this that in so far as microscopic examination of 
a sample etched with HNO, is able to show the nitrogen 
liberated by decomposing ammonia under the conditions 
stated has a far greater penetrating power on low-car¬ 
bon than on high-carbon steel. It is recognized that 
nitrogen needles may be effectively masked by pearlitc 
normally existing in high-carbon steels. 

An explanation as to the reasons for the formation 
and existence of the different types of structure here 
shown will be left until more data are accumulated. 

Specimens were etched with Stead's reagent, iodine, 
and boiling sodium picrate. Stead's reagent blackened 
the outside three-fifths of the case very quickly with 
a heavy copper deposit, while the nitrogen needles were 
light in a dark background. The columnar crystalliza¬ 
tion was vividly shown and the thin layer immediately 


beneath it was darkened. Boiling sodium picrate de- 
veloi>ed a most interesting structure, but the writers 
wish to withhold a discussion of the.se rc.sults until 
further study can be made, when a slightly higher 
melting point alloy will be used for mounting the speci¬ 
mens so they will not become loosened during the etch¬ 
ing. Iodine gave no results that were not better shown 
by .some other reagent. 

('OIUtOSION AND Ca.skiiakdknlni: 

A series of experiments were carriecl out b» deter¬ 
mine if the case produced by ammonia was of any value 
I in resisting corrosion. Several specimens of 0.80 carbon 
steel were subjected to the action of ammonia at 050 
ileg. (\ for twelve hours, after which they were given 
accelerated corrosion tests. As comi)ared to the .same 
steel not treated in ammonia the .specimens thus treated 
were much more resistajit to corrosion itnu'ifh'd the 
specimen, after iiitrogenization, was not subjected to 
stresses which would develop cracks in the bi iltle ca.se. 
Specimens were tested which had the case intentionally 
cracked by light stresses, and these gave very poor cor¬ 
rosion tests. Since the case fractures so easily it is 
hardly possible that it can be useful in this way. A.s to 
ca.sehardening, the writers firmly believe that cyanogen 
com|>ounds used for ca.sehardoning give more brittle 
cases than compounds which do not contain cyanogen 
and that this brittlene.ss is due to nitrogen. This was 
suggested earlier by Le (Jhatelier, and Braune reports 
needles similar to “nitrogen needles” in Rrrur dr Metal- 
in rj/ir, 1905, vol. 2, ]). 497, in his report on baths con¬ 
taining cyanide and ferrocyanide of pota.ssiurn.' 

Nitrookn (ok (’iikmioal) Theory of the 
Frosion of (Juns 

Farly in 1917, when the fir.st of the prc.sent writers 
was studying the erosion of two 10-in. rifles at the 
Watertown Ar.senal, Watertown, Mass., a report of 
which will be found on page 245 of “Te.sts of Metals 
and Other Materials at the Watertown Ar.senal During 
the Fiscal Year Knded June 80, 1917,” he ^as led U# 
believe that nitrogen liberated by the chemical changes 
taking place during the burning of the powder reacted 
with the metal lining of the gun and formed comtiounds 
which play a considerable part in the erosion of the Iwre, 
and it was at that time that he first offered this theory 
to his immediate .superiors at that place. While this 
supposition was rejected at the time, the work of the 
past throe years has done more to prove than disprove 
this point. In view of the extreme brittlene.ss and 
fragility of the surface of .steel after exposing it to the 
action of na.sccrit nitrogen at elevated temperatures it 
ha.s been and is the firm belief of the writer that this 
action goes on within the bore of guns and that the 
fragile .su})stance formed, be it iron nitride or not, is, 
owing to its nature, readily swept away by the physical 
forces so well known. It therefore is believed that 
when attempts are made to reduce erosion to a minimum 
this point should not be overlooked and if at all pos¬ 
sible a steel should be specified which has as high a 
resistance to (he action of nascent nitrogen as is po.s- 
sible and at the same time meet the necessary physical 
requirement.s. The later^work of Wheeler, previously 
referred to, adds a great deal to the strength of this 
theory. Krosion is therefore believed to be, caused by 
chemical as well as physical and thermal changes. 

nlso Hropby nnU T.oltor on "Cyanidn IlnrdonltiRT Due to 
NllrfiKf*n,” ('‘hk.m. & Mkt. Rno., vol. 23, p. 56K, Kept. 29, 1920. 
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Determination of Nitrogen Oxides in 
Processess for Nitrogen Fixation 

By Guy B. Taylor 


M any invrsUgators in the lielci of electrical dis- 
charKcs throuffh gases have need for an accurate 
method of analyzing gases for nitric oxide. In many 
cases these investigators are not trained chernisyta, but 
may he physicists or electrical experts. In casting about 
for a method suited to their puri)ose, they naturally 
seize upon the obvious one of absorbing the nitrogen 
oxides in an excess of standard sodium hydroxide solu¬ 
tion and titrating the excess alkali with standard acid 
after absorption. This method in the hands of an 
inexperienced analyst will unquestionably yield inac¬ 
curate results. The purpose of this note is to describe 
a simpler method, one not so likely to lead to errors as 
the alkaline absorption method. 

Khrlieh and Russ' showed that nitrogen peroxide is 
quantital ivel\ converted to nitric acid by hydrogen per¬ 
oxide solutions. This reaction serves as the basis of the 
proposed method which is carried out as follows: 

The gas is sampled by allowing it to fill an evacuated 
glass bottle provided with a glass stopcock. For arc- 
furnace gases a two-liter bottle is convenient. The 
volume of the bottle must be known as well as the 
previous degree of evacuation. If an excess of oxygen 
is not normally present in the gas to be sampled, oxygen 
gas must be added to the sample to convert nitric oxide 
to nitrogen peroxide. After filling the bottle to atmos¬ 
pheric or .some other exactly known ^ pressure and 
ascertaining the filling temperature, introduce 25 to 50 
c.c. of 1.5 per cent hydrogen peroxide .solution and shake 
until the reddish color of NO, disappears. Let stand at 
least five minutes and .shake again. Then titrate the 
acid solution in the bottle with N/10 sodium hydroxide, 
using methyl orange as the indicator. 

Practically all hydrogen peroxide solutions are acid in 
reaction. To prepare the reagent for the analysis, 
dilute the commercial 3 per cent peroxide with an equal 
volume of water and neutralize with N/10 .sodium 
hydroxide, using methyl orange indicator. 

To calculate to per cent nitric oxide, let 
a — c.c. N/10 alkali used. 

V — volume of bottle in c.c. 

b — barometer in millimeters of mercury, corrected. 
p = pressure in bottle before sampling, millimeters 
of mercury. 

/ temperature of gas .sample, deg. C. 

Then 

/h \ ^ 

760 / \273 f- t) 

This formula holds for low concentrations of nitric 
ox ye, say up to 3 per cent NO, where the volume change 
due to formation of nitrogen peroxide may be neglected. 
To convert per cent NO to grams UNO, per cubic meter 
of gas al standard temperature and pressure (0 deg. 0., 
760 mm.) multiply by 28. 

In many cases the temperature of the gas at the point 
of sampling is considerably higher than room tempera¬ 
ture, in which case it is not practicable to determine the 
temperature of the gas in the bottle at the moment of 
closing the stopcock. In such cases proceed as follows: 
First, introduce the peroxide reagent with a rubber 


PiiMIflhrd liy pprm'isslon nf K T. du Pont do Nemours & Co. 
M/wicifA/i . vol p. 917. 


tipped pipette so that no air enters. After absorbing 
the nitrogen oxides, allow a measured volume of water 
to enter the bottle until the residual gas is at atmos¬ 
pheric pressure. Titrate as described above. In addi¬ 
tion to the previous notation, let 

w vapor pressure of water at t deg. C. 
y’ volume of peroxide plus water introduced into 
the bottle. Then 



^ V' 760 


2.24 a 
■w \ / 273 
7 \273 + t 


X 100 

I 2.24 a 


gives the percentage of NO. 

The advantage of the above-de.scribed method lies 
mainly in the fact that only one standard solution is 
required and there is no trouble from bleaching of 
indicators by nitrous acid. Most indicators suitable for 
titrating in the presence of nitrites are sensitive to CO,., 
'fhis means that in the alkaline absorption method the 
standard sodium hydroxide .solution must be prepared 
free from carbonates and carefully protected from the 
air after its preparation. Another serious source of 
error that an inexperienced investigator is likely to 
encounter is a mathematical one. The tendency is to 
use five or six or even ten times as much alkali for 
absorption as is neutralized by the gas, with the result 
that burette errors and errors in the factors of solutions 
are magnified. There is no po.ssible advantage in any 
excess alkali above that required to keep the absorbing 
solution barely alkaline. Such excesses of alkali may 
lead to serious misintepretations of results, when, as is 
often the case, conclusions are based on a difference of 
2 or 3 c.c. of the .standards. 

l«3x]M‘rimont;il Stiition. 

Wilmington, Pol. 


France the Richest European Country in Iron Ore 

It may not be generally known that France is the 
richest country in iron ore in Europe, and that the 
United States is the only country in a position to chal¬ 
lenge her for the leading position of the world. With 
the re.storation of Alsace-Lorraine, it is estimated that 
the French output will be 45,000,000 tons of iron ore 
a year, of which 17,000,000 tons will be exportable. 

The successful organization of the export trade has 
now been brought about by the Comptoir Siderurgique 
de durance, which has absorbed the Comptoir des Poul- 
trelles and the Comptoir d’Exportation des Produits 
Siderurgiques. The large forges or .steel works, by 
means of a combination known as the Committee of 
Forges, are securing increasing interests in iron mines, 
waterpower, coke ovens and mechanical engineering 
shops. In order to obtain the best results in foreign 
trade there has been created an industrial unity com¬ 
prising the mine, the forge, the workshop and the bank. 
The opportunity has been taken by important French 
firms to secure in the markets of the world the position 
formerly occupied by organizations of a semi-indus¬ 
trial and semi-trading character, such as the Metall- 
Gesellschaft. 

Engineering undertakings of all kinds have for many 
years been chief factors in French expansion abroad— 
particularly in Asia Minor, Russia and South America. 
A great many South American ports are under the man¬ 
agement of French enterprises. The Maison Fougerolle 
Freres and the Societe Gen^rale d’Entreprises have 
between them executed contracts of a total value of 
950,000,000 fr. and are now making elaborate plans 
for the extension of their foreign business. 



December 8 , 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


1113 


Need of Professional Solidarity Among Chemists* 


A Succinct Uevicw of the Status of the Chemists as Related to the (ieneral Welfare 
of Their Profession, and as to Their Duty to the Community 
and the Nation 

By H. G. PARMELEE 


T he Uniiod States needs a ronsciousness of chem¬ 
istry as a factor in its national welfare, and the 
only man who can create that consciousness is the 
chemist. The war laid the foundation for this achieve¬ 
ment. It remains for the chemist to build the superstruc¬ 
ture, not only in the public interest but also for the ad¬ 
vantage of professional solidarity. The immediate aim 
thus seems to be twofold, but the ultimate accomplish¬ 
ment is single in its purr)osc -the reaction of chemical 
thinking on the life and activities of the people. 

It is safe to say that the part ])layed by the chemist 
in the World War brought him into puldic i)rominencp 
as di<l none of his previous scientific and technologic 
achievements. The reason is that his services tonchtMl 
directly the great mass of the people. He came out of 
the seclusion of his laboratory and stood forth as a fel¬ 
low citizen, specially trained to meet a need that was 
insistent, siulden and unoxpcM'ted. His performance 
commanded the respi?cl of soldier and eivilian alike. He 
“arrived” wn’th almost iinprecedeiiletl elliciency and be¬ 
came a factor of prime importance. His work stood 
out as eminently praetical and was shorn of much of the 
mystery that had previously surrounded hljfn in the pub¬ 
lic mind. In fact the public suddenly became conscious 
of the chemist, just as it was conscious of the surgeon 
as a necessary adjunct to the army. 

But the public had lf)ng l>een conscious of the surgeon 
ill its civil life as a necessary adjunct to peaceful pur¬ 
suits. Why had it not so recognized the chemist? It 
was not because he had not played an important part 
in the daily life of llu? nation, for he had. For years he 
had been controlling important industries the manu¬ 
facture of steel, the production of foodstulTs, tlni win¬ 
ning of gold and silver from their ores, the manufacture 
of medicines, the purification of municipal water sup¬ 
plies, the making of paper and ink, the application of 
fertilizers, the production of dyes, the preparation of 
s;dt, soap, starch and sugar. Fm years he had be(*n thus 
close to the public interest and yet had failed to gain the 
recognition that was accorded to other professionals. 

A Needed Public Consciousness Relating to 
CHEMISTS Wrought by the War 

The nature and irnixirtance of the chemist’s work were 
comparatively unknown to the great mass of the people, 
for whom his queer apparatus and strange solutions and 
smelly laboratory were shrouded in mystery. 

The war wrought a sudden change. The chemist be¬ 
came a marked man; and while he was drafted, it was 
not into the infantry, but into the laboratory and plant 
for the production of munitions. Much of his work 

•Exffiipt of an address delivfrc*d brfore the New York alumni 
of Alpha Chi Sigma, and published In The Hexagon, September, 
1920. 


was the same as it ha^l been in times of peace -the pro¬ 
duction of steel, food, medicine, metals, fertilizers, soap, 
'fhe inincipal diffmvnce lay in the channels to which 
the ])roducts of his ability were diverted. He gained 
more publicity and greater recognition; there wa.s no 
longer (piite so much mystery about the nature of his 
services. 

It is safe to say that before the w’ar the average 
citizen, on discov*'ring that his neighbor was a chemist, 
would say, “Oh, yes,” in a hazy s«)rt of way, and then 
c*ilher change the subject or iri<|uire, “Well, just what do 
you do?” And if tlie reply indicated, for example, that 
tht' chemist worked in the laboratory of a r.ailroad com- 
paiiy or a packing house, the mystery would only be 
deepened. But let the same* man casually learn that hi.s 
neighbor w'as a lawyer or a doctor, and immediately he 
w’ould understand that man’s place in society and his 
relation to th(> community: and it w'oiild matter not 
w hether the lawyer or doctor w'cre eiiiployi'd at a smelt¬ 
ing works or a siifar factfiry, the average citizen would 
understand the nature and value of his services. And 
this because there was a piiblii* consm’ousness relating 
to doctors and lawyers which had not yet chfvelopcd 
regarding chemists and chemistry. 

PROKK.S.SI()NAL SOLIDARITY Fo.STEREI) BY 
Self- (ViNstnoi isnk.'^s • 

(Jranting that the chemist is no longer an unknown 
(|iiantity in the public mind and that the important! of 
his part in the geiuM’al scheme of things is recognized 
;ind admittcil if not fully understood, the next step is 
the cr(\’ition j)!’ professional solidarity among chemists 
by fostering a modest self-cons**iousness of their rela¬ 
tion to society and their duty to the coinnpniily jind the 
ii.ilion. 'rhe chconist in.ay not again retire to the ob- 
.scurity of his lal)oi*at<uy and plant. He has certain 
abilities and w'ays of thinking that can be turned to good 
account in public affairs. He possesses knowMedge of 
incalculable and practical value and bimelit to the putilic, 
and the public is entitled to it. And riion!; if the chem¬ 
ist is to be s.-itistied with* the conduct of business and 
government, he must ap])ly thereto his tpialities ^of 
]>recisioii, accuracy, efliciency, integrity and all other 
mental products of his c»diicatioii and training, or else 
refrain from criticism of those* w'ho lack his knowledge 
;iii(l point of view. Like the engineer, his preparation 
for jirolessional work “makes him c.xact, pn*cis(;, hon¬ 
est, ellicienl, un.shackled by tradition, .-iggressivc in 
attacking a problem, sound in analysis and judgment, 
and fearle.s.s in execution.”* These qualifies are (piite 
as useful for citizenship and government as for scien¬ 
tific pursuits, and those who possess them are obligated 

’"This EnKlnf'^T and Ills Thinking,” Ciiem. & Met. Enci., Auk. 18, 
1920, p. 2G5. 
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to exercise them in the public interQ 3 t. And so it is now 
incumbent on the chemist to develop a consciousness of 
his duties and obligations to society. That self-con¬ 
sciousness will draw the members of the profession to¬ 
gether and, ultimately give them a sense of power that 
comes with unity. Solidarity, community of interest, 
will not be achieved if the chemist attempts to remain 
in **splendid isolation.” In fact, neither he nor his pro¬ 
fession will flourish, nor will he gain public recognition 
as a member of a great profession if he remains in iso¬ 
lated independence. The chemist must change his way 
of thinking of himself as an individual and look upon 
himself as a member of an important profession. 

WiiAT Profk^sional Solidarity 
Can Accomplish 

We may take a lesson in \^ays and means to accom¬ 
plish this from another profession of marked solidarity. 
Lawyers are organized in bar associations everywhere, 
and through these associations the voice of the profes¬ 
sion becomes articulate. The public recognizes a pro¬ 
nouncement by a bar association on any subject of 
public welfare as a professional expression of opinion 
from a group of men qualified to pass technical judg¬ 
ment. Influence is thus exerted which would be impos¬ 
sible for any individual to put forth. The effect is 
cumulative: a sense of professional solidarity leads the 
bar as.sociation to speak with authority; the public is 
impressed by the weight of organized opinion and learns 
to respe(!t it. This gives the association a new sense of 
power and responsibility and encourages it to assume 
leadership which the community, in turn, finally accepts 
as a matter of course. The relations become mutually 
advantageous. But the point to be observed is that 
the entire development had its inception in the con¬ 
sciousness of a group or class of men, due to similar 
training and habits of thought. So it must be with the 
chemist. To borrow a phrase from our labor friends, 
he must acquire “class consciousness,” or, as it is better 
phrased, professional solidarity. 

Tiik CiiKMiST Must Imprkss the Public 
With His Own Worth 

It has often been humorously remarked that the lawyer 
has gained his position of professional prominence in the 
public mind by simply assuming it- by talking himself 
into it. There is quite as much truth as humor in the 
statement. Oratory is part of his stock in trade and 
he uses it for advertising purposes. And advertising 
may not be neglected, especially when promoting a new 
venture. If the chemist is to rise to a position of pro- 
fe.s.s'ional prominence and recognition he must, to use a 
modern commercial phrase, “sell himself” to the public. 
Publicity begins at home. If the chemist does not im- 
pr/Ass the ))ul)lic with his own worth, nobody will do it 
for him, at least not to the extent of creating that chem¬ 
ical consciousness which wo want to see in the public 
and that sense of solidarity which we want to create 
among the chemists themselves. Advertising is essen¬ 
tial. A man in the dark may knt)w where he is, but 
nobody else does. He needs an illuminated sign. Like¬ 
wise the chemist is a worthy citizen, but if he carefully 
refrains from collective action and expression nobody 
will be cognizant of his importance or gain the benefit 
of his knowledge. Lawyers assume leadership in gov¬ 
ernment, ac<iuire places on the (firectorates of large cor¬ 
porations, and otherwise gain distinction in public and 
private life. They and their opinions find favor with 


financiers and industrial leaders. The same road to dis¬ 
tinction is open to the chemist if he first gains that 
sense of professional fellowship and community of 
interest, and then impresses the public with his ability 
for leadership. There is no inherent reason why he can¬ 
not be recognized by bankers and business men as a 
professional necessity equally with the lawyer. 

An Appropriate Machinery for the Realization of 
THE Chemists’ Professional Solidarity 
There remains, then, the consideration of the ma¬ 
chinery for accomplishing this professional solidarity. 
Some form of organization or association immediately 
suggests itself, but a new addition to our already long 
list of societies does not make a favorable appeal. True, 
the engineers, who have been confronted with this same 
problem of cry.stallizing a professional sense out of the 
prominence and importance which the engineer gained 
in the war, have deemed it advisable to organize new 
s(3cieties; but it is doubtful if this is necessary for the 
chemists. Their technical society already is function¬ 
ing in this respect to a certain degree, and that activity 
can be increased. In the meantime Alpha Chi Sigma 
offers a fertile field for the cultivation of the ideas 
herein expressed. Composed of men who presumably 
have a lively sense of fellowship as well as exceptional 
technical ability in chemi.stry, it affords a culture me¬ 
dium for the propagation of the thoughts that are be¬ 
ginning to find expression. Through its publication, 
The Hexagon, it should be possible to disseminate that 
particular kind of advertising which will demonstrate 
the importance of the chemist as a citizen and his re¬ 
lation to society, thereby fostering the professional 
sense and gaining public recognition. The fraternity 
should have some definite activity, for without it there 
can be no binding force to hold it together and make 
it useful. In helping to create this professional solidar¬ 
ity it would be doing the very thing that would make 
the fraternity flourish as a graduate or alumni organi¬ 
zation—and that is where most alumni organizations 
fail, in a lack of common interest. If the alumni of 
Alpha Chi Sigma were to get the spirit of the new pro¬ 
fessional life that is now opening before chemists, they 
would leaven the whole body of technologists in a short 
tiiue. 


Restriction of Rubber Production Agreed Upon 

At the beginning of 1920 the price of rubber in Lon¬ 
don was 2s. J-Jd. (71c. at normal exchange) a pound, 
from which it fell to Is. 5Id. (B5c.)—a figure very little 
above the average producing costa. Owing to the ab¬ 
sence of American and British demand, stocks in Lon¬ 
don steadily increased, and finally, a month or so ago, 
the Rubber Growers’ Association (I^ondon) recom¬ 
mended that production should be reduced by 25 per 
cent of the estimated normal monthly output, either by 
resting oiic-quarter of the tapping area or, preferably, 
by alternate-day tapping over one-half of the tapping 
area, if 70 per cent of the prodpeers agreed, this 
scheme was to be put into operation Nov. 1. 

The suggested scheme of restricted output has now 
received the necessary support, and the plan went into 
operation on Nov. 1, 1920. Under the agreement, the 
25 per cent curtailment of production will operate until 
December, 1921. It is pointed out that while the output 
of rubber has increased five times since 1912, the price 
has fallen to less than one-fifth of the quotations then 
ruling. 
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Puttings the Responsibility on 
the Student 

By Joseph W. Richards 

. . . care being taken to convey instruction in such 
a shape as not to make it compulsory on them to learn; 
because no trace of slavery ought to mix with the 
studies of the freeborn man.—P ijito. 

A merican institutions of higher learning are con- 
L ducted entirely too much on the kindergarten plan 
and far too little on the principle of letting students 
work of their own volition. In the primary, secondary 
and grammar schools the hapless student is the object 
of a rigid system of “must,” which leaves him no 
alternative but to work his hardest at the task imposed. 
In the high school things are much the same; lessons 
are assigned in a textbook, recitations are the principal 
exercise in the class room, and a rigid system of scoring 
absences insures that no student can be absent more 
than a specified number of times without being 
disciplined. 

Our colleges, technical schools and universities con¬ 
tinue this mechanical forcing of the student to his work. 
Every day has its appointed tasks, every hour is full of 
responsible duties, every precaution is taken that the 
student do at least the minimum amount of work before 
being passed for graduation. In fact, his teachers 
largely take upon themselves the burden of making him 
work; if a goodly proportion of the class does not attain 
the pitiful minimum of 60 per cent, the teacher’s con¬ 
science begins to hurt him.he has not made them work 

hard enough. 

Under these conditions, which prevail quite generally, 
what opportunity has the student to learn his own 
responsibility to keep himself at work? With no option 
but to attend and grind, how can he feel any right sense 
of the great opportunities which arc his? He is forced 
to do what he ought to be happy to do of his own 
volition, and his better nature rebels at the compulsion. 
But his rebellious spirit finds no chance to realize its 
ideals; he is in the grip of the machine, he must do the 
work assigned and forced upon him. and he does it 
often with a discontented attitude, because he is 
made to do it. 

What is the remedy? It is undoubtedly to put uni¬ 
versity students on their own responsibility, so that they 
can practice keeping themselves at their work. Do not 
make them do anything; let them make themselves do 
everything. You cannot teach a boy to use a knife with¬ 
out giving him one to use; he will probably cut himself 
in learning how, but give it to him you must. It is the 
same with the student’s responsibility to bear his own 
burdens and to keep himself up to his work; the c(»m- 
pulsion to work must be removed before the student 
can learn to take care of himself. Keep up the compul¬ 
sion always, and you are robbing him of the chance to 
learn how to order and guide his own powers and his 
destiny; put the responsibility on him, and you are 
giving him the chance to learn to bear it. 

The conclusion just stated may sound revolutionary 
and visionary to those so set in the old ways that they 
cannot see over the fences hedging in their narrow 
paths; but it works! Try it. Take no absences, hear no 
set recitations, stop treating university students like 
schoolboys who have to be made to work, and treat 
them like men who know what they are at college for 
and mean to get it. 


Then eliminate the weaklings and the neglectful by 
occasional examinations, fairly given and carefully read 
and assessed. If a student shows that he has not been 
doing what he should and what he knew was expected 
from him, give him his medicine, drop him out after 
perhaps one warning; he has eliminated himself. This 
leaves in college the earnest and capable and the 
workers. They are all to whom the institution owes 
any obligation. Their work will progress better 
and more profitably by reason of the elimination of 
the unfit. 

It is no proper part of the duty of a university 
teacher to make a student work. Lead the horse to 
w’ater, but you caiinol make him drink; it is folly to 
try. Tell the student*of his great opportunities, spread 
the feast before him, but do not try to force him to eat. 
By this policy it is possible to eliminate from our 
American colleges and universities the inditTerent, the 
unwilling, the “deadwood” of our classes, and to confine 
our further efforts to the iiKpiisitivo, the willing, the 
seekers after knowledge, who will work as hard as 
anyone could wish, without any compulsion. 

This is the teachers’ as well as the students’ para- 
di.se—a university where no compulsion exists and 
students bear themselves the responsibility of working, 
led by the helpful advice ami sympathetic counsel of 
their co-workers—the teachers. 

I.< hi^li lTiilviTslt>, 

I H-l lilrlii-in. r;i 

The Theory of Gas-Scrubbingr Towers 
With Internal Packing 

By W. B. VanArsdel 

I N A BE(‘ENT article' on this subject by F. (I. Doiman 
and Irvine Masson they first give a brief review of 
the rather scanty literature on Ihe theory gas scrub¬ 
bing and then proceed to give attention to the results 
of Adeney a?id Becker," which show that in the case of 
gases which obey Henry’s solubility law, Ih^ rate of 
solution at any moment is proportional to the iinsatura- 
tion of th(» li(|uid at that moment. 'I'he following is a 
brief summary of their calculations. 

If /// the conc(‘ntration of absorbable component in 
the gas pliase and n the corresponding concentration 
in the li(|uid, the rate of .solution is proportional to 

Inn >?, where /r at equilibrium*; that is, Ic is 

the. Henry coefficient. The rate of solution depends also 
on a coefficient A*., which the authors call the dii^sntntinn 
eiwfUcient, and they remark: “Under strictly specified 
conditions this coefficient will be a constant quantity, 
but in general its value will increase with the degree of 
relative motion of gas and liriuid and the degree of 
turbulence in both. Tin* part played by the v«*ry tfiin 
‘stagnating layer’ in hindering the exchange of heat 
<*nergy or matter lietween different phases is well known 
to be a decisive factor in the; design of heat inter¬ 
changers and recuj)erators, furnaces, dissolvers, extrac¬ 
tors, etc., and the thickness of this layer is diminished 
by increase of relative motion of the phases and by rup¬ 
ture of this layer due to the spla.shing of drf)ps. We 
may term h\ a dynamical corlJicinit/* 

In developing the theory of gas absorption in counter- 
current towers on this basis Donnan and Maa.son con- 

Nor. f/itin. lufl., \«il. .TM, p. li.lfiT 
-7*/or. Huy. Dublin Srn-. IfllS-lU, vol. l.'i (N. S.), pp. 3s.'i. 6()!l. 
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siller only tho simplest casfi, by making; the following 
assumptions: 

1. Temperature kept uniform and constant through¬ 
out the tower. 

2. The volume percentage of the absorbable gas 

constituent' is supposed fairly small, so that volume 
changes due to its removal may be neglected as a first 
approximation. ^ 

3. The solubility of the main gas constituent is 
neglected. 

■1. The vapor pressure of the scrubbing li(iuid is sup- 
po.sed to be such that volume changes due to saturation 
of the gas with this vai)or may be neglected as a first 
approximation. 

f). The How of both gas and liquid is supposed to be 
iiiiirormly distributed over every cross-section of the 
packing. 

6. The wettc'd area of the sides of the tower is 
neglected in comparison with the wetted area of the 
packing. 

7. The absorption is a simple “j)hysicar* absorption— 

i.e., one n(»t complicated by relatively slow chemical reac¬ 
tions in either gas or liquid. 

The following .symbols are used, calling the absorbable 
constituent of the gas X: 

.U, - - grams of A’ per cu.m, of mitering gas. 

M.^ grams of A" per cu.m, of issuing gas. 
m - - grams of A" per cu.m, of gas at level x in the 
tower. 

— grams of A' per cu.m, of entering liquid. 
iV.j r-r. grams of X per cu.m, of issuing licpiid. 
n grams of A ])er cu.m, liquid at level x in the 
tower. 

- distance measured vertically downward from 
top of packing. 

h —- total height of packing. 

Vy How of gas in cu.m, per minute. 

Vi How of liquid in cu.m, per minute. 
jS area of cross-.section of tower (supposed uni- 
Yorm). 

Ic ITenry coellicient as defined above. 

Jc, “ccietlicient of iiacking,” area of interface be¬ 
tween gas and licjuid, in sq.m, per cu.m, of 
packing. 

/ = y/ _ “How ratio.” 

VI 

.1 / 

r = - ratio of absorption. 

-- di.ssolution coeiriciont as defined above. 

The authors point out that the coellicient of packing, /c„ 
must also be coii'^idered as a dynamical coetficient. since 
its value does not depend alone on the average wetted 
surface of the packing unit.s/but may be due in large 
part lo drops of liquid, in the form of ilrips and .sydash. 
It Vrobaldy rises as the volume of liiiuid increa.ses, but 
reaches a maximum and ja'rhaps thereafter decreases 
when tlie How becomes large enough to form small con¬ 
tinuous streams. 

ronsidering the element of volume between the 
heights .r dx and .r in the tower, the following fun¬ 
damental oipiatioiis may be formed: 

kJc,S (Aw — 7i) dx — Vydm (1) 

n /w — (/M, — N,) (2) 

When the.se equations are combined, the resulting dif¬ 
ferential equation integrated and the limiting conditions 
substituted, either of two forms results: 
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The authors also write the simplified forms which 
result from assuming that A/, is zero or negligible, or 
that the liquid issuing from the base of the tower is in 
equilibrium with the incoming gas. 

In their conclusion it is shown that these equations 
give in a qiianiitativo manner the way in which a high 
absorption efficiency depend.s on: 

1. High intcrfacial Jiroa between gas ahd liquid. 

2. High relative motion of gas and liquid (within 
limits). 

3. High degree of turbulent motion in one or both 
pha.ses. 

'1. SuHicienl rate of Hooding to secure the maximum 
drip elFect. 


SlMPLIKlCATlON BY USE OF HEAT TNTERCHANGER 
FORMm./E 

The.se calculations are of great interest to all engi¬ 
neers who have anything to do with gas absorption on 
a large scale. For this reason it seems to the writer 
that attention might well be drawn to some simide con¬ 
sequences of the theory. The labor of calculation can 
be greatly diminished and the results become more 
significant when it is realized that the gas-scrubbing 
tower can be rigorously compared to a heat interchanger. 
The weight, W, of ab.sorbable constituent which y^asses 
from one yjhasc to the other may be determined from: 

W -Ak.jC,nZ (6) 

whore A is the area of interface between litiuid and gas, 
A*., a constant for the particular tower and manner of 
liquid and gas distribution, analogous to the constant of 
“conductivity” used in heat-exchange Ciilciilations, Cm 
a “mean concentration difference” analogous to the 
“mean ti‘m])crature difference,” and Z the elapsed time. 
Now on the basis of the exy)ression derived by the 
aufhors for the variation in concentration with the level 
in the tower (counter-current flow) it is easy to deduce 
a value of C», which will make ctyuation (5 true. This 
value is as follows: 


ikM, N.) - (fcAf, -- 
, A: Af 1 - AT, 


(7) 


where d/, is the concentration of the entering gas, Af, 
that of the issuing gas, Af, that of the entering liquid, 
N., that of the issuing licjuid and k the “Henry constant,** 
according to which, at saturation, kM N. In case 
the absory^tion does not follow Ilenp^'a law, but an 
er»<i)irical relation between Af and N is known, it is 
possible again to define Cm in concentration terms only, 
but its form is almost certain to be much more com¬ 
plicated. 

The perfect analogy of Cm to the “logarithmic mean 
temperature difference** familiar in the heat calculations 
is obvious. The tower-constant, thus receives a more 
definite and suggestive meaning because of the ta- 
miliarity of the heat-interchanger problem. 

Hrown Co. Research Dept. 

Berlin, N. H. 
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Determination of Atmospheric Impurities—I 


A Description of the Nature of Atmospheric Impurities. With Special Reference to Salt liUke City, Utah, 
Conditions—Methods and Apparatus Csed for Their Determination—Results 
Obtained—^Physical Character of the Solid Atmospheric Impurities 

A By OSBORN MONNKTT 


E xact knowledge of the nature and amount of 
aimosphoi’ic impurities is of considerable value 
in carrying out plans for smoke abatement. 
Kingelmanri chart rcadiiiKs show the density of smoke 
as it leaves the stack and servo to show the relative 
importance of dilTorent classes of smokes and the 
amount of smoke sent into the atmosphere. They do 
not, however, show how much of this smoke actually 
stays in the city. Ijocal topographical and weather con¬ 
ditions affect the nuisance profoundly. Thus Salt bake 
City, whose ki'oss coal consumption and smoke produc¬ 
tion are low compared with many other cities, has as 
ajfjirravated a smoke nuisance as any city in the country. 
This is due to its location in a rej^ioii of low wind 
velocity, in a valley almost surrounded by mountains. 
Another city of equal size and equal coal consumption 
but situated in a rcKion of hij^hcr wind velocity mij?ht 
show identical Rin^jelmann chart fjj^rurcs and yet have 
very little smoke nuisance. It is evident, then, that 
fiKures .showing the concentration of soot and other 
impurities in the atmosphere of the city are needed. 

Such data show the sources of pollution in order of 
importance and tell the engineer in a very definite way 
what he must contend with. They also serve as a stand¬ 
ard of reference for future years to determine with 
accuracy the progress made by smoke abatement meas¬ 
ures. Conditions existing in cities today give rise to pol¬ 
lution of the atmosphere with soot and fine ash from 
burning of coal, with dust from traffic and industrial 
operations, and with small amounts of poi.sonous gases 
from industrial plants and coal fires. These all add to 
the “smoke” nuisance and contribute their share to 
making city air more or less detrimental to the health 
of the inhabitants and injurious to property. 

Nature of Atmospheric Pollution 
Pullution of city air is of several kinds: 

1. Soot from burning of coal in industrial operations, 
large heating plants and domestic stoves and furnaces. 
This soot is the largest .source of harm and annoyance. 
It is a mixture of varying proportions of carbon, tarry 
products of coal distillation, sulphur acids and ash. 
Taken in with the air we breathe, it lodges in the 
throat and nasal pas.sagcs, and the finer particles get 
into the lungs. The presence of tar and sulphur acids 
makes it an active irritant and predisposes the breather 
to throat trouble and pneumonia. This soot soils and 
damages our clothing, curtains and woodwork and 
injures vegetation. Smoke from high-pressure plants 
tends to be high in ash and contains little tarry matter. 
Smoke from low-pressure plants and domestic stoves 

JSditvir'b Note: This Is a rhaplur of Uio afnokt?-abat»'rnint 
report made by the Bureau of Mlru*s In June, 1920, on If.s work In 
Salt Lake City, where It hud tho co-opcratlon of the city and 
State Unlveraity authorities. Published by porinlsslon of tho 
Director of the Bureau of Mlnc‘.s. 


and furnaces is hightu- in tar aciils and oily products 
of combustion ami is’nn)re detrimental to health, prop- 
erty and vegetation. 

2. (lasos from hurning of coal, from manufacture of 
industrial products and from decay of organic matter. 
Among the.se are sulphur dioxide, .sul|)huric : '‘id, hydro¬ 
gen sulphide, ammonia, chlorine, nitrogen acids and 
carbon dioxide. Of llie.se only sulphur tlioxidt* formed 
from the hurning of co:il :ind sulphuric acid formed 
from the sulphur dioxide by action of air and water 
vapor are usually pre.sent in nitu’e than negligible quan- 
titie.s. Those are both poisonous and corrosive ga.ses. 
In the West considerable litigation has taken i)lace be¬ 
tween farmers and smellers as a result of damage done 
to props and live slock by sulphur dioxiile from the 
roasting of ores. The relation of sulphur dioxide to 
the Salt T^ake problem will he discussed fully in a 
later paragraph. 

Dust of nun-fuel origin. This iiududes crnisider- 
ahlc quantities of tine dust from industrial and build¬ 
ing operations, paving dust from (ratlic, pollen, spores, 
decayed organic matter and .soil. Such dust is as a rule 
less harmful to health and property. In (’hicago it is 
estimated that 41 per cent of the .solids in the at¬ 
mosphere are of non-fuel origin. 

Nature of Atmospiieriu Pollution in Salt tAKE City 

There is a very marked s(*asonal variali*ni in the 
character and amount of atmospheric impurities in 
S:ilt Ijake ("iiy. In the growing .season fnan April 
through October the impurities are principally <lust of 
non-fuel origin. With the beginning of the heating 
season the amount of coal smf)ke begins In iiicn^a.sc 
until in December and January the city js often hidden 
ill a pall of fog and smoke .so dense that it is impos¬ 
sible to distingui.sh objects at lOO-yd. di.stance. This 
smoke eloud is seldom pure soot, but is usually mixed 
with water vapor. The humidity in winter is high and 
smoko particle.s act as nuclei for tin* conden.saiion of 
water vapor. This makes fogs of inon? fre(|uent occur¬ 
rence than if the atinrisphere contained no foreign 
particles. Such frigs an; dissipated with ditlicult.N; by 
the sun and may cxi.st without evaporation for a con¬ 
siderable time evem though the humidity of the at¬ 
mosphere is coii.sidcrahly below saturation. 

In the winter, when the smoke iiui.sance is at its 
height, the atmosphere is remarkably free from du.st 
of non-fuel origin, but ermtains relatively large amounts 
of .soot and ash from coal fires. Such material, due to 
its color and fine state of division, is a much grc‘ater 
nuisance, weight for weight, than the coarser and 
heavier industrial and other du.st. A given weight of 
such soot will soil as large an area of white collar or 
lace curtain as one hundred times its weight of coarser 
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dust. Hence althouf^h, as • shown later, the actual 
weight of solid matter in the atniosphere is not ex¬ 
tremely high, the actual nuisance in terms of soiling 
and damaging fabrics and architecture* is very bad. 

Methods Used to Determine Atmospheric 
Impurities 

Three general methods have been used in the past 
for estimating the (pjantity and kind of solid matter in 
the atmosphere. 

1. Filtration methods, in which a known amount of 
air is filtered through a paper or cotton wool filter. 
The weight of solid matter entrained by the filter may 
be expressed as weight per unit volume of air or the 
relative blackness of the filter ma.t be used as a meas¬ 
ure of the amount of solid matter present. Filters are 
examined microscopically to determine the character of 
solids and their relative amounts. 

2. Counting rnelhfwls, in which a known volume of 
air is blown against a prepared glass slide which is 
subsequently examined microscopically both as to num¬ 
ber and character of particles. Results are expressed 
as to number of particles per cubic centimeter. 

3. Settling methods, in which vessels of known 
dimensions are set up in places away from direct con¬ 
tamination by nearby stacks and the soot allowed to 
collect for a month or more. The deposit is subse¬ 
quently w^eighed and examined chemically and micro¬ 
scopically. Results are expressed in tons of deposit per 
scpiare mile per annum. 

All of these methods give valuable information and 
none of them tolls the whole story in itself. The filtra¬ 
tion method, in which the actual weight of solid mate¬ 
rial per cubic fool is obtained, gives an exact figure 
which may be compared with results in other cities. 
On the other hand, it tells little of the character of the 
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solid matter, and the pre.sence of large particles of 
high specific gravity gives a high figure which may 
not indicate the actual degree of smoke nuisance. 
Several hours are needed for securing a weighable 
amo^int of solid matter. The procedure gives only an 
average result. 

The method in which the number of particles in a 
given volume of air are counted allows instantaneous 
samples to be taken and tells something of the charac¬ 
ter, size and shape of the particles. 

The soot fall method makes possible the collection of 
suflicient material for analysi.s and gives a basis for 
calculation of the amount of combustible matter dis¬ 
charged per annum. However, the amount of matter 
of other than fuel origin which finds its way into the 
jars is considerable and it is a difficult task to separate 
the constituents. 


It seems best, then, to use if possible all these 
methods in order to definitely classify the solid mate¬ 
rial in the air as to nature and amount. Such results 
are of great value in expressing in a fairly exact way 
the extent of the smoke nuisance and serve as a stand¬ 
ard by which the nuisance may be compared in suc¬ 
cessive years and with that prevailing in other cities. 

For estimating gaseous impurities standard analyti¬ 
cal procedure may be employed and accurate results ob¬ 
tained. The amounts of the various impurities are ex¬ 
pressed in milligrams gas per cubic meter of air or in 
parts gas by volume per million parts air. 

Description op Apparatus and Methods Employed 

The apparatus employed in determining the amount 
of solid matter and other impurities in a given volume 
of air was essentially the same as used by the Chicago 
Smoke Abatement Committee.* 

The analytical train as shown in Fig. 1 consists of: 

1. Filtration apparafu.s. 

2. Bottle for carbon dioxide determination. 

3a. Absorbing solution of sodium hydroxide for de¬ 
termination of nitrous acid, chlorine and sulphur acids. 

3b. Absorbing solution of hydrochloric acid for de¬ 
termination of ammonia. 

The apparatus used for determining sulphur dioxide 
in the atmo.sphcrc will be de.scribed later. 

A gas meter was placed between the filtration ap¬ 
paratus and the rest of the train to record the amount 
of air aspirated through the filter and train. A 6-volt 
motor and storage battery operating a rotary pump 
served to draw air through the train. About 10 cu.m, 
of air was drawn through the apparatus during the 
test, which lasted about six hours. 

Fn/riiATioN Apparatus 

The apparatus as shown in the figure was arranged 
to hold a paper filtration thimble 43 mm. in diameter 
by 123 mm. long and to keep the thimble against the 
wind during the test in order to have duplicable con¬ 
ditions throughout. The collecting tube of the appara¬ 
tus swings on a ball bearing and is sealed airtight with 
a mercury seal. 

(considerable trouble was experienced in accurately 
weighing the paper thimbles. They were found to be 
extremely hygro.scopic, changing several tenths of a 
gram in weight from day to day owing to changing 
humidity. In the procedure finally used the thimbles 
were dried in a constant temperature oven at 50 deg. 
C. for one week. Air dried over sulphuric acid was 
passed constantly through the oven. The thimbles were 
then allowed to cool in a dessicator over sulphuric acid 
and weighed in an aluminum container having a tight 
fitting screw top. This procedure was repeated from 
(lay to day until the weight was constant to 1 mg. 
Better accuracy than this could not be obtained. After 
use the thimble was again dried to constant weight. 

Results were calculated in milligrams solids per cubic 
meter of air. 

Determination of CO, 

The Pettenkofer method was employed. 

Solutions Used. 1. Oxalic acid of strength such that 
1 C.C. — 0.26 C.C. CO, at 0 deg. C. and 760 mm. pressure. 

'Koport of the Chicago Aasociatlon of Commerce Committee of 
fiiveatigutton on Smoke Abatement and ISIectrlflcatlon of Hallway 
TermlnHlM. W. F. M. (loas, chief engineer. Hand, McNally & Co., 
Chicago, 1915. pp. 40-18. 
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Pure recrystallized oxalic acid (H.C,0,2H,0) to the 
amount of 1.407 g. was dissolved in one liter of water 
and kept in a brown bottle. The strength of this solu¬ 
tion is checked frequently by titration with N/20 sodium 
hydroxide. 

2. Barium hydroxide of strength such that 50 c.c. 
baryta solution neutralizes 30 to 40 c.c. oxalic acid 
solution. This solution is prepared from a saturated 
solution of barium hydroxide by dilution with water. 
It was kept in a bottle having a soda lime tube and 50 
c.c. overflow pipette. 

3. Phcnolphthalein solution. One gram of pure 
phenolphthalein is dissolved in 100 c.c. of 86 per cent 
alcohol. Two drops of this solution are used in the 
I itration. 

Procedure. —A wide-mouthed bottle having a volume 
of about four liters was used. This was placed iii series 
with the analytical train and air aspirated through it 
for half an hour. The bottle was then removed from 
the train, corked with a rubber stopper in the center 
of which was a hole plugged with a small rubber 
stopper. The small stopper was then removed, 50 c.c. 
of standard baryta solution was run in from a pipette 
and the stopper replaced. The bottle was then shaken 
at intervals for twenty minutes so that the liquid wetted 
the sides completely. The excess baryta was then 
titrated with standard oxalic acid. A blank was also 
run on 50 c.c. of the baryta solution. Knowing the 
strength of the oxalic solution in terms of CO„, the 
volume of the bottle, and the temperature and pres¬ 
sure, it was possible to calculate the carbon dioxide 
present. This was expressed in parts per million of air. 

Determination op Nitrous A<td, Chi-^rinf. 

AND Sulphur Acids 

Ahsorbintj SoliUion.—One pound of sodium hydroxide 
is dissolved in eight liters of water and 400 c.c. of this 
solution is placed in the absorbing bottle. 

Analytical Method for Nitrom Acid. —The solutions 
used arc: 

1. Sulphanilic acid. Sulphanilic acid to the amount 
of 4 g. is dissolved in 500 c.c. of acetic acid, specific 
gravity 1.04. 

2. Alpha-naphthylamine. Alpha-naphthylamine to 
the amount of 2.5 g. is di.ssolved in 500 c.c. of acetic 
acid, spcciflc gravity 1.04. 

3. Standard nitrite .solutions, (a) AgNO,. to the 
amount of 0.328 g. is dissolved in hot distilled water 
in a liter flask. Pure NaCl to the amount of 0.3 g. 
is added and when cold the solution is made up to a liter 
with distilled water, thoroughly shaken and the precipi¬ 
tate allowed to settle. (6) 100 c.c. of solution a is 
diluted to one liter, (c) 10 c.c. of solution b is diluted 
to one liter. 1 c.c. of solution c — 0.001 mg. HNO,. 

The procedure is as follows: Dilute to 50 c.c. 5 to 
25 c.c. of the NaOH solution from absorption bottle, 
15 c.c. of acetic acid, 2 c.c. each of No. 1 and No. 2. 
This is compared in a calorimeter against a standard 
solution made by adding 10 c.c. of solution c to 30 
c.c. acetic acid, 150 c.c. of unused NaOH solution, 5 
c.c. of No. 1 and 5 c.c. No. 2. A blank must be run on 
the NaOH solution. 

Analytical Method for Chlorine. —The per cent of 
chlorine in Salt Lake air was too small to permit of 
estimation by the usual gravimetric or volumetric 
methods. Recourse was had to nephelometric estima¬ 
tion of the density of the precipitate of silver chloride. 


The solutions used are: 

1. Standard NaCl solution. Dissolve 0.165 g. pure 
fused NaCl in one liter of water. 1 c.c. -- O.l mg. 
chlorine. 

2. Standard Na(3 .solution. Dilute 10 c.c. of solution 
No. 1 to one liter in a graduated flask. I c.c. - O.OOl 
mg. chlorine. 

3. Approximately N/lOO AgNO,. 

4. nApproximately N/10 UNO.,. 

The procedure is: To 30 c.c. of NaOH solution from 
the absorption bottle are added 10 c.c. of N, 10 UNO, 
and 10 c.c. N/lOO AgNO,. The solution is heated for 
thirty minutes at 50 deg. C. 

A standard is prepared by adding to 110 c.c. of 
unused NaOH solutign 10 c.c. Na(3 .solution No. 2, 40 
C.C. N 10 HNO,,, 40 c.c. N/lOO AgNO., and heating for 
thirty minutes at 50 deg. C. 

The.se arc compared \\\ a nephelometer of the Kober 
type. A blank must always be run on the NaOH solu¬ 
tion. 

Analytical Method far Sulphur Acids. Just neutral¬ 
ize with cone. 11(3 200 c.c. of NaOH solution from the 
ab.sorption bottle, add 5 c.c. H(3 in excess, add a little 
bromine water and boil the .solution until the color is 
dispelled; add 25 c.c. of 10 per cent Ba(3. solution and 
heat the solution on the water bath for one hour. The 
.solution is then Altered and the paper ignited and 
weighed. 

Determination of Ammonia 

Absorbing Soluti(^n. -Dilute 20 c.c. of concentrated 
HCl to one liter. Right liters of this .solution is made 
up at a time. 

Analytical Solutions.- There are two of tho.se: 

1. Standard NH,(3 .solution. Place 3.141 g. dry 
NH,(1 in a liter flask and make up to one liter with 
distilled water. Dilute 10 c.c. of this .solution to one 
liter with NH,-free water, 1 c.c. - 0.01 mg. NH,. 

2. Nessler’s solution. Di.ssolve 50 g. KI in smallest 
cluantily of cold water. Add a saturates! .solution of 
Hg(3. until a faint .sh«)w of excess is indicated. Add 
400 c.c. of 50 per cent KOII .solution. Filter through 
asbestos on a Buchner funnel and make up to one liter. 

The procedure is: Place 50 c.c. of the H(3 .solution 
in a Kjeldahl flask and add 20 c.c. 1 ; 1 KOH and 80 c.c. 
NH-free water. Distill 100 c.c. into a Ne.s.sler tube 
and add 2 c.c. Nessler’s .solution. This is compared in 
the calorimeter with a standard of suitable strength 
made from the NH,(-1 solution. 

Method of Determininc; Sulphur Dioxide 

A very sensitive meth(Ml for determining small 
amounts of sulphur dioxide in air has been developed 
by A. E. \Vcll.s“ in connei'tion with the work of the Selby 
C'ommi.ssion. This method was u.sed to determine the 
amount of sulphur dioxide in the air of Salt 5?»ake 
during December, 1010, and January and March, 1020. 

A description of the method and apparatus usc<l, 
e.ssentially that described by Wells, is given herewith. 

Briefly, the method consists in taking samples of the 
air to be tested by means of evacuated 24-lilcr bottles 
containing starch solution faintly colored with iruline. 
Compari.son of this color with that of a blank and ad¬ 
dition of iodine solution of known strength until colors 

.1. A.. Fi:inkliii. Kclwrinl r.. :inil |{:ilpli A.. 

Keport of flu* .Si-lbv Sm«*Hi*r UoriimlHNlon, Hull. r. .s. Hurfiiu of 
.Mint 8, No. 98, 1»iri. p. 13. 
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match (;nal)les quantitative, determination of SO., in 
amounts as low as 0.1 part per million. 

The solutions rocpiired arc: 

1. N- 100 iodine solution. Place 1/27 k- ^>f re- 
sulilirned iodine and 5.0 k. of potassium iodide in a 
graduated tiask and make up to one liter with distilled 
water. 

2. 100 sodium thiosulphate solution. Place 2.48 g. 




^6 



i’O; L‘. Al'lVMtATrS l<’()U DETERMINATION 
OE SDia’IllIU DIOXIDE 

of pure Na,S.().,.rjH.O in a graduated flask and make 
up to one liter with distilled water. 

3. N/500 iodine solution. Kiin 50 c.c. of the N, 100 
iodine solution from a pipette into a 250-0.0. graduated 
flask and make up to the mark with distilled water. 
The solution is titrated against the N/lOO thiosulphate 
solution; 5 c.c. N 500 iodine solution should equal 1 
c.c. of the thiosulphate solution and 1 c.c. of the N 500 
iodine solution is eipiivalent to 0.0224 c.c. SO. gas at 
0 deg. i\ and 700 mm. pressure. 

Starch solution. Atld 2 g. potassium iodide to 400 
c.c. distilled water and heat to boiling. One-half gram 


I 
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EIC. 3 SMOKE 00\(’ENTHATI0N AT .344 SOUTH STATE 
JTKEET. SALT LAKE CITY, 1919-1920 


soluble starch i.s then added and when this has dissolved 
the solution is allowed to cool. This solution must be 
made fresh every day. 

Fig. 2 shows the apparatus employed. Bottles 1 and 
2 are of 24-litcr capacity. Bottle 1 is used in taking 
the samples. It is fitted with two single bore rubber 


stoppers containing glass tubes which may be closed by 
rubber lube and pinch cock as shown. Bottle 2 serves 
merely as a chock and is fitted with single bore stoppers 
closed with glass plugs. 

The titration bottles 3 and 4 are of clear white glass 
and about 400 c.c. capacity. They are fitted with two- 
hole rubber stoppers containing a right angle tube 
extending just through the stopper and a straight tube 
cut off below the top of the stopper and extending to 
a point just above the solution. In transferring the 
solution to the large bottle the finger is placed over 
the hole in the stopper and the bottle inverted. This 
transfers the solution without contamination from the 
air. 

The manometer shown is used in determining 
the pressure in the bottles. The manometer is so cali¬ 
brated that by noting the temperature and evacuating 
the bottle to the mark corresponding to this tempera¬ 
ture on the manometer scale the amount of SO, present 
may be read off directly in parts per million by multi¬ 
plying by 2 the number of c.c. of N/500 iodine used. 
The manometer is calibrated by substituting in the 
formula' 


M 


273 -f- t 

o.oodsTTiv 


Where M manometer reading in inches, t — tem¬ 
perature in degrees (-entigrade and V is the volume of 



EIL. 1. AVEUA(;K smoke rOXCE.NTK.VnON AT.OXO 
• .‘^E<V>Nl) .SOUTH STREET DUIUXO DE^JEMUER, 
1919, A.\l) .IANUAKV, 19J0 


aspirator bottle in c.c. minus 200 c.c. (the space taken 
by the starch solution). Values of M corresponding 
to different temperatures are marked on the manom¬ 
eter scale and labeled with the corresponding tempera¬ 
ture. A hand vacuum pump (7) is u.sed in evacuating 
the bottle. 

Procedure .—Place 400 c.c. of starch solution in one 
of the titration bottles and add iodine solution until 
the solution has a.ssumcd a definite lavender tint. The 
solution is then divided equally between the two bottles, 
the plugs removed from the tubulature stoppers in the 
aspirators, the right angle tubes of the titration bottles 
inserted in the stoppers and the solution transferred 
to the aspirator bottles. The titration bottles are then 
detached, the glass plugs reinserted, and the aspira¬ 
tors shaken for one minute. The solutions are then 
returned to the titration bottles for comparison. 

In case a discharge of color in either bottle is noted, 
the solutions are mixed, a small amount of iodine solu- 

*The formula RSRumeta a constant prossiirc 25.4 In., an error of 
about 1.5 per cent. 
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lion is added to restore the original tint and the opera¬ 
tion is repeated until the color of starch solution is not 
altered by the treatment. The bottles are then SO^-froe. 

The solutions are then put back in the aspirators 
and the check bottle is closed with glass plugs. The 
manometer is connected to the upper stopper of the 
other aspirator and the vacuum pump to the lower. The 
bottle is evacuated to the point corresponding to the 
temperature and the pinch cocks are then closed and 
manometer and pump disconnected. 

The top pinch cock is then opened and the air al¬ 
lowed to flow in, the bottle being shaken vigorously as 
the sample is taken and for one minute after. I'lic blank 



KH;. AVEltACK SMOKM <YjNrCRiVTKATrOM os RTATR 
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bottle is shaken for one minute. Solutions an* llieii 
transferred to the titration bottles and the color of 
the determination rest»)re(l to the same tint as that 
of the control l)y addition of N/HOO iodine solution from 
the burette. The number of c.c. iodine multiplied by 
2 gives the* <|uantity of S(X. in parts per million. 

In this way 0.1 part per million of SO, can bo de¬ 
tected. Accuracy is about 10 per cent for concentra¬ 
tions between 0.2 and 1 part per million. 

liEsiii/r oE ATMOspiiEKir Analyses 

Solid Matter. The solid matter in Salt Tiuke City 
atmosphere varied during the time of observation 
(November-April) from le.ss than 0.1 mg. per cu.m, 
to a maximum of 2.5 mg. per cu.m. From microscopic 
examination the solid matter so obtained is very largely 
of fuel origin and is in a very finely tlivided condition. 
There is both a seasonal and locational variation in 
the amount of solid matter present in the atmosphere. 
The highest concentrations were notefl during the 
months of December and Jatiuary and in the business 
district. Lower concentrations were observed during 
the other months of the year and in the outlying resi¬ 
dential districts.* 

In Fig. 3 concentrations at 344 South State St. have 
been plotted throughout the time of observation in 
order to show the seasonal variation. It will be seen 
that the concentration rises from 0.5 mg. liter early 
in November to 2.5 mg. liter in January. It falls off to 
less than 0.1 mg. liter in the latter part of April. These 
figures are necessarily averaged over the entire day, 
since six or seven hours was needed to collect a weigh- 
able amount of solid material. The months of Decem¬ 
ber and January are the times of minimum tempera¬ 
ture and wind velocity, conditions favorable to the pro¬ 
duction of a large amount of smoke and a slow dissi¬ 
pation of the smoke formed. 


Fig. 4 shows the average concmitration along Secoiul 
South St. during December and .laiuiary. The ctm- 
centration reaches a maximum in the business district, 
falling off gradually to a low point at the I’niversity. 

Fig. 5 shows an east-west concentration variation on 
State St. during December and January. -Again it is 
evident that the high concentration occurs in the busi¬ 
ness district. 

'rhese curves indicate in a general way the average 
concentrations. Individual days may vao* to a large 
extent from the curves due to peculiar >veather con¬ 
ditions. Sutlicient data have been collected to verify 
in a very .striking manner data from Ringelmann chart 
olnservations that the largest smoke priuluction is in 
the center of the ci!py within the /.one of highest con¬ 
centration as shown in Fig. 0. 

Carbon dio.vide determinations shtnved a variation 
from 270 to 430 parts per million, or an average 
throughout the year of 335 parts per million. No 
regular variation of the amount of carbon dioxide with 
the month or location in city could be di.scovered. 

'file quantity of carbon dioxide present averages but 
35 parts i)er million higher than that present in the 



SAIOK M J'DNrKNTKA'riON 

pure country air. (’arbon dioxide is a negligible factor 
in the pollution of Salt.Lake City atmosphere. 

Nitroan Acid. -Analyses showed a variation in the 
nitrous acid content »)f the air of from 0.009 to 0a0322 
mg. per cu.m. The amount of nitrites present is higher 
on smoky days than on clear days. 

Chlorine is pre.sent in very minute amounts, po.ssibly 
carried as spray from the (Ireat Salt Lake. Only a 
few determinations were made. Tho.se varied from 
0.002 to 0.004 mg. per cu.m. 

Sulphvr acids arc present in amounts less than 0.1 
mg. per cu.m. 

Ammonia varies from 0.001 to 0.08 mg. per cu.m. 

None of the.se impurities is pre.sent in harmful 
amounts. 

(Part 11 will be published in a subsequent issue.) 
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Corrosion Prevention in Petroleum 
Refining Vapor Systems 

By Ralph R. Mathews and Philip A. Crosby 

I N A previous article’ we showed that when petroleum 
which contained brine, with magnesium chloride as 
one of its constituents, was distilled in pipe stills, 
hydrochloric acid was evolved by hydrolysis, and in«con- 
sequence serious corrosion took place in the fractionat¬ 
ing system and in the condensers. Michael Freund'*' has 
also shown that such a reaction takes place, his observa¬ 
tions being made on a Russian crude oil, and others have 
noticed corrosion when such oils were refined. As it 
is desirable to prevent, if possible,^ the rapid corrosion 
caused by the hydrochloric acid produced, several dif¬ 
ferent methods have been investigated, and this paper 
covers some of the results obtained. 

At the suggestion of President van der Gracht, of the 
Roxana Petroleum Corp., anhydrous ammonia was first 
tried as a neutralizing agent. The ammonia was 
obtained in drums containing approximately 150 lb. 
The.se were connected by means of a -1-in. line with the 
vapor line, just after the vapor left the stills, and 
before it reached the first dephlegmator. 

At first an attempt was made to use a giis-bubbling 
bottle containing keroseiie, and regulating the flow of 
the gas by rate of bubbling through the liquid. How¬ 
ever, due to the low temperature caused by the expansion 
of gas a.s it left the cylinder, the bottles were broken 
and the oil was al.so carried over mechanically. In con- 
se<iuence the bubbling device was abandoned and the 
flow of ammonia required was regulated by examining 
the water which came to the receiving house from the 
last dephlegmator in the vapor system. Adjustment 
was made so that it carried a slight odor of ammonia, or 
at least was alkaline in reaction. Paper impregnated 
with phenolphthalein has been found best as an indicator 
of the character of the water. It was chosen because 
the color change is quite apparent at night, and regula¬ 
tion at night is as essential as during the day. 

This method of regulation is not entirely satisfactory, 
because at times, due to a slight variation in vapor 
pressure, the odor comes much stronger than at other 
times; also, when the drum is getting nearly empty the 
pressure gets low, and it must be closely watched so that 
the valve can be opened wider. However, the stillmen 
have become so .adept in handling the regulation that 
very few .samples now come to the laboratory showing 
an acid reaction. 

Comparison of Operations 

In order to ascertain the benefits derived from the 
use of the ammonia in comparLson with using none, an 
average sample of the water which comes from the top 
of the eighth dephlegmator was analyzed each day over 
given periods, to determine the iron content. No steam 
was being used in the system, and the condensed water 
came from the brine which was originally present in 
the crude oil. Comparative determinations of iron, in 
grams per liter of water, as shown in Tables I and II, 
illustrate the advantage of using ammonia. “Without 
Ammonia” was using a crude which contained less salt 
water than the other, and the difference would really 
have been greater if the same crude had been used as 
“With Ammonia.” 

*CiiKM. & Mkt. Kno., vol. 22. No. 11. p. 491. 

’Chrinihrr-y.fftiing, vol. 4.1. No. 149, p. {>87. 


TABLE I. OPERATION WITHOUT AMMONIA 
Reaction of water woa acid 



Iron ('oiiiriit 
(f. prr LitiT 

EHtiniHtinl Vol. 
Watrr-Litrra 

Eat. Wt. of Iron Lost 
Kg. Lb. 

iHt (lay 

3 65 

1.000 

3.65 

8.1 

2nd flay . 

3 88 

1,000 

3.88 

8.6 

3r<l day . . 

4 55 

1,000 

4 55 

9 8 

4th day. 

4 83 

1,000 

4.83 

10.4 

5th day... 

5 01 

1,000 

5 01 

II 0 

fcth day.. 

4 85 

1,000 

4.85 

10 S 

7th day 

7 13 

1,000 

7.13 

15 7 

8th iliiv 

6 11 

1,000 

6 11 

13 5 

^th day 

Off day 

7 87 

1,000 

7.87 

5 18 

17 1 

II 4 


TAIil.E ir. OPERATION WITH A.MMONIA 


Reaction of water woh alkaline 


lat day 

Iron Content 
(i. per Liter 

0 03 

EHiiinuied Vol. 
Wiitrr-l/iti:ra 
4,000 

Eat. Wt. of Iron Lost 
Kg. Lh. 

0 12 0.3 

2iifl day 

0 02 

4,000 

0 08 

0 2 

3rd day 

0 77 

5,200 

0 40 

8 8 

4th day 

1 20 

6,400 

7 68 

16 9 

5th fliiy 

0 II 

7.600 

0 83 

1 8 

61 h day 

0 04 

8,800 

0 35 

0 7 

Vvi'i-siRi- |i* 1 


2 18 

4 8 


At first the average sample sometimes came to the 
laboratory having an acid reaction, due to difficulties in 
regulating the flow of ammonia. Over a period of five 
months these showed an average of 0.75 g. iron per 
liter water, while the total average, including the days 
when the water was alkaline, was only ().B5 g. Thus the 
water should be alkaline all of the time, not only to pre¬ 
vent corrosion by the acid vapors, but also the action 
on the metal of the ammonium chloride, which is cor¬ 
rosive in an acid .system. 

Salt Incrustations 

That the ammonia and hydrochloric acid really react 
and form ammonium chloride has been proved by 
analyses of various deposits found in the vapor system. 
In fact, one line was found almost completely closed with 
a depo.sit, the composition of which is shown in the first 
'inaly.sis of Table 111. The deposits found were variable. 


TABLE III AN' \LV.S|.'< ()E I)EP(>.sris 



IVr (Viil 

MoiMtiirc 

0 67 

Oil. 

1 07 

('arhoiiuiictniH matter 

1.20 

NIUCI. 

5 38 

EeC'b 4NsO. 

3 42 

Iron uxide (liy dilT ) 

88 26 

100 00 

Mtiiatiire 

1 77 

NH4CI 

FeC la 4 II 2 I) 

69 50 

25.14 

I iidet aiiil ‘.nm ox'fle 

3 59 

iro on 


as shown in the second analysis of materials found in 
the vapor system. We have also found small amounts of 
ammonium chloride in the vapor line leading from the 
last dephlegmator to the tubular condenser. 

About a year after the use of ammonia was begun the 
vapor pressure was found higher than normal in the 
vapor system. An investigation showed it might be 
due to deposition of NH,C1. The next to the last 
dephlegmator was accordingly washed with warm water 
and approximately the following amounts of material 
removed: 



Lb. 

FerniUH ehlfiride 

102 

.Aniiiiotiium ehlnrido 

459 

Inaidiihle matter 

23 


This is further proof of the reaction between the acid 
and ammonia and shows that the deposited NH«G1 and 
FeCl.. must occa.«ionalIy be removed. The FeCl, and 

V 
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insoluble matter (iron oxide) shows there is still some 
corrosion even when ammonia is used, but the longer 
life of the condensers as shown below is clearly indica¬ 
tive of the beneOt derived. 

Decrease in Depreciation 

Before using the ammonia the tubular condetiser 
was in use for approximately 100 days before it was 
necessary to replace any tubes, but after using ammonia 
it was about 280 days before any tubes had to be 
replaced. Not only is the cost of the* tubes to be con¬ 
sidered, but also the necessary labor and inconvenience 
sometimes caused. Where condensers are not in 
parallel it would mean shutting down the unit while 
new tubes were put in. 

The cost of installation is small, and the main expense 
of course is for ammonia. It will probably vary with 
market conditions, but when using Mid-Continent crude 
oil it should not be over $0,005 per bbl. of oil run. 

Determination of the water content of the crude oil 
in each tank before running, and the amount of salt in 
the oil, have been found of assistance. In connection 
with determination of the salt content a special method 
has been developed so that the amount present can be 
found without the necessity of waiting until suflicient 
brine separates from the crude. The method has been 
found very useful on crudes where the brine is present 
as a semi-permanent emulsion. Also, as stated before, 
the amount of iron in the water coming from the last 
dephlegmator is determined each day by analyzing an 
average sample for twenty-four hours. 

Use of Soda Ash Not Successful 

While the cost of using ammonia is not excessive com¬ 
pared to the benefit derived, it does, of course, mean an 
added refining expense. With the idea of reducing the 
coat, an attempt was made to prevent the formation of 
the hydrochloric acid by the addition of soda ash to the 
oil itself, the idea being to get the old familiar reaction 
between the magnesium chloride and soda ash. A solu¬ 
tion of approximately 15 deg. Be. was prepared and at 
first was put into the suction line of the feed pump, 
with the idea of getting as thorough mixing as possible. 
A proportional pump was used in adding the solution so 
approximately the proper amount could be added. How¬ 
ever, the .solution froze on contact with the cold oil and 
caused pump trouble. A connection was then made so 
that it could be added to the oil after the oil had been 
through one heat exchanger. The amount of .solution 
added was so small, though, that even with the line 
covered the solution froze in the line before it reached 
the warm oil at the heat excliangcr. 

A 1-in. line inside of a 2-in. steam line was next tried, 
and while it fed in fairly well, the flow was intermittent 
and thus was not entirely satisfactory. In addition we 
found that even when the soda ash was going into the 
crude the water from the last dephlegmator was still 
.slightly acid. Thi.s .seemed due to organic acids col¬ 
lected from the vapor by the water and to carbonic 
acid. Samples of non-condensible gas were collected and 
analyzed when ammonia was not being u.sed. They were 
found to contain 10 to 15 per cent CO,. As the ammonia 
effected complete neutralization, it w'as of course a point 
in favor of its use. In addition, the use of soda ash 
apparently increased the amount of .salts deposited in 
the retorts of the pipe still. In view of the above the 
attempt to use soda ash was finally abandoned and the 
addition of ammonia was continued. 


Experiments which havpi been lately made show that 
the aqueous .solution of ammonia is cheaper than the 
anhydrous, and we shall probably be using it exclu.sively 
in the near future. 

We have not as yet been able to isolate the organic 
acids referred to above, neither have we been able to 
locate the source of carbon dioxide which we have found 
in the vapor system. However, we are proceeding with 
an investigation as rapidly as routine work will permit. 

K(txnii;i i'ftroleuin 
Wood Klvi r, Jll. 

Will Sodium Fluoride Come Into 
General Use for Preserving 
Wood? 

By (Jeorge M. Hunt 

HE desirability of sodium fluoride as a wood pre¬ 
servative is practically establi.shcd. The data col¬ 
lected by the Fore.st Products I^aboratory and published 
in the article by C. H. Teesdnle on “Use of Fluorides in 
Wooii I'reservalion”' are strong evidence to this effect, 
(^ne large coal-mining company has been using .sodium 
fluoride since ID 15 for the treatment of its mine lim¬ 
bers, in preference to either coal-tar creosote or zinc 
chloride. In the 11)19 PrncvtditujH of the American 
Wood Preservers* Association, pages l.‘{8 to 145. (Jaleri 
Wood, chemi.st of the Port Reading creosotiiig plant, 
presents evidence of the preservative value of .sodium 
tluoride and the practicability of its use. 

Ill .spite of its proved value for the piirpo.se, .sodium 
fluoride is not being used to any extent as a wood pre¬ 
servative except by the single company mentioned. 
Other companies have oxpres.scd an interest in it, but 
they have never used it in (plantity. The rea.son for 
this is obvious when the price of .sodium fluoride is 
compared with that of zinc chloride, which is the stand' 
ard water-soluble wood prc.servative. At pre.sent .sodium 
fluoride is selling at about 15c. per lb., while zinc chlo¬ 
ride is purchased in large (pianiities at approximately 
Sc. per lb. This difference in price prevents the wide 
use of sodium fluoride in the wood-pre.servation in¬ 
dustry. 

Use of Zinc Chloride 

Some idea as to the field which might tie opened to 
.sodium fluoride in this industry may be obtained from 
Table I, compiled from the IDID IWocpedinffH of the 
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American Wood Preserver.s* Association, which gives 
for a number of years the annual consumption of zinc 
chloride in preserving wood and the amount of wood 
treated with it. 

As.suming a uniform cost of 8c. per lb., the amount 
of zinc chloride used in 1918 represented a value of 

'Wood Prrsrrv'mg^ .):itiiinry-MHM'}i, IftlT. 
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nearly $2,500,000. At pre-wsjr prices for zinc chloride, 
the value of this amount would havo been in the neigh¬ 
borhood of $1,250,000. 

Of the various forms of timber tHeated with zinc 
chloride, nearly 05 per cent is in the form of railroad 
ties, anil mo/it of the remainder is construction timber. 
Small amounts are occasionally reported as used for 
poles, piliiiK. wood paviiif? blocks, cross-arms and mis¬ 
cellaneous lumber. Reports of the total amount of'tim¬ 
ber treated in the United States in l‘)18, the latest year 
for which statistics are available, show that nearly one- 
half was tre.ated with zinc chloride. 

Sinc*e zinc chloride is soluble in water, it will leach 
out if the treated w’ood is used in water or very wet 
locations. It finds its greatest use, therefore, in the 
drier parts of the country. In the Southern states coal- 
tar creosote is used in preference to zinc chloride par¬ 
ticularly in treatinjT piling to be used in water. 

Advantages of Sodium Fluoride 

Sodium fluoride can be used in the same manner, with 
the same apparatus and for the same wood-preservinje 
purposes as zinc chloride. It possesses several minor 
advanlaKOs, but its superiority over zinc chloride for 
jreneral use is not siillicicnt to justify the wood pre¬ 
server in payinjr a much greater price for it. A com- 
liarison of some of the properties of these two chemicals 
v^hich are of importance from a wood-preserving stand¬ 
point is driven in Table 11. 
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From the fact that the toxicity or poisoning property 
of the sodium liuoride is ^iven as more than twice that 
of zinc’chloride, it mi^ht be arjrued that it would be 
twice as efTectivc as a r*reservative, or that only one-half 
as much need be injected into the wood to prwluce the 
same effect. The toxicity is determined by laboratory 
tests only. Such test must be backed up by service tests, 
where timber is treated and put into actual use, before 
il can be determined positively that the relatively smaller 
amount of sodium fluoride indicated by the toxicity tests 
can he safely used. Tests of this kind are under way. 
but it will be a number of years yet before the results 
are known. 

Question of Relative Price 

The extent to w'hich sodium fluoride will be used in 
treating wood, therefore, will depend mainly upon its 
price. There is little doubt that large contracts for 
sodium fluoride would he placed if the purchaser could 
be assured of a price equal to or less than that of zinc 
chloride. If .sodium fluoride should begin to compete 
sharply with zinc chloride, the price of the latter would 
probably fall. Lowering prices of these two preserva¬ 
tives would encourage treatment and result in a larger 
volume of treated timber. 

The question as to whether it is possible to manu¬ 


facture sodium fluoride at a price low enough to com¬ 
pete with zinc chloride was recently answered as follows 
by a man very familiar with manufacturing conditions: 

. . you must consider that fluorspar which for¬ 

merly cost about $10 now costs about $50, and hardly 
enough of ‘acid tjuality' is obtainable for this enormous 
price. Soda ash costs more than twice as much as it 
formerly cost. Pyrite for the manufacture of sulphuric 
acid is also much higher than formerly. To this in¬ 
crease in the co.st of all material entering into the manu¬ 
facture of sodium* fluoride comes the coat of labor, which 
has more than doubled in the last years. The cost of 
construction and repairs is also at least twice what it 
was formerly. Considering all these factors, the pres¬ 
ent price of sodium fluoride is very moderate. We are 
well aware that at present prices sodium fluoride can 
compete with zinc chloride for special purposes only. 
This applies to sodium fluoride made from hydrofluoric 
ac'd and soda ash.” 

From this it is evident that there is no apparent pos¬ 
sibility of manufacturing sodium fluoride from fluor¬ 
spar very cheaply under present conditions. 

Ill mariufaclure of fertilizer from phosphate rock, 
it is possible to recover a certain amount of sodium 
fluoride from the waste gases iiroduced in the yiroccss. 
This is being done in a small way, but it is not a simple 
process, and a number of rilants which have considered 
it h-ne l>eeri deterred from the undertaking because 
of thc^ chemical difliculties involved, the cost of con¬ 
structing the required plant, or the difliculty of obtain¬ 
ing liibor and materials. This industry offers a possible 
future source of cheap sodium fluoride; and although at 
]!re.sen< it is not producing much, it is to be hoped that 
the time is coming w'hen it will be possible to furnish 
the wood-preserving industry with an ample supply at 
an ec(»p()niical price. 

The ingenuity of our chemists should make available 
for general use a material having such desirable wood 
preserving properties. 

Softlon «if WfMiiI l’ri'.s('rv;il Uiii, 

P'drM.st ProdiirLs L;ibor:itoi y, 

Madl.son, Wis. 

New Paper Pulp Industry in Argentina 

The first factory in Argentina to make paper pulp 
was to begin operations during September, reports 
Trade Commissioner Brady, of Buenos Aires. The 
mill, n’hich is located near Barranqueras, in the Chaco 
Territory, on the Parana River, is using as raw prod¬ 
ucts a species of bog grass called “paja brava.” This 
grass grows during the whole year, and is so abundant 
ill the swampy places that it has been considered a 
nuisance. 

At present the mill is equipped to make only pulp 
in sheets and strawboard for paper boxes. It has a 
capacity of three tons of strawboard per day. The 
construction of the mill was begun over two years 
ago during the war. The owners are (Jerman-Argen- 
tine and the engineer in charge is an Austrian. The 
equipment consists of old machinery rebuilt with some 
machines which were made in the country. It is in¬ 
tended later to increase the equipment in order to 
manufacture a flner quality of pulp and to obtain a 
greater production. 

There is undoubtedly a good field for a more elabo¬ 
rate wood-pulp mill in the north' of Argentina, since 
an abundance of trees and plants suitable for paper 
making exist in that region and there is a market for 
the piquet in Argentina. 
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The Fundamentals of the Electrolytic Diaphragm Cell*—III 


Relation of Brine Concentration and Temperature to V'oliaKe and Amperage—Cell Lap: and Instant 
Results—BfTect of Sulphate of Soda on Carbon Electrodes — Appendix: t'alculation 
of Decomposition Voltage; Theoretical Yields per Ampcre-llourt 

By llUtill KELSEA MOORE 

« 


AS HAS been previously stated, it is possible to feed 
to the cells a salt solution of 99 per cent satiira- 
X JL tion. This does not mean, however, that the 
saturation in the inside of the cell will be 99 per cent 
saturation, for this is rarely the case. Most cells run¬ 
ning at average decomposil ion olficiencies decompose the 
brine faster than it comes in. The average brine 
saturation in a cell running 98 to 95 per cent current 
etlieicncy varies from 80 to 82 per cent. It might be 
interesting to see what effect the brine saturation has 
on the voltage of a cell. To show this Table IX is sub¬ 
mitted, illusti'atcd by Kig. 9. 
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Lowering the brine concentration in the cell not only 
uses up power but it tends to make the current elec¬ 
trolyze water, with the resulting liberation of nascent 
oxygen at the anode with the consequent more rapid 



FI<3. ‘J. ItKI.VTIDN AN(>I>K IIUINK SATIJUNTION TO 
VOLTAOK. TONSTANT TK.M rKILATl'liK 


destruction of the carbons. 1 cannot take the time to 
go into this now, but will be content with reference to 
the rapid destruction of the carbons. (Sec Table VIII, 
and Fig. 8(1.) 

EFFKCT of TEMPP^KATrUE ON VOLTAC'.K AND AMPFRAOK 

It is often didicult to evaluate the effects of brine con¬ 
centration because of the disturbing effect of another 
variable - -viz., temperature. To illustrate this I submit 
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parallel, showing in each case approximately the same 
degree of drop. The .solid line is inserted into this chart 
to show the concentrations in this particiil.'ir experiment, 
but as the concentration and tenqieratures may vary 
independently of each other, this curve must not be used 
to pH'dict a concentration at a given temperature. 

In order to get the effects of temperature on voltage 
two experiments were conducted with the object of 
keeping the concentration eon.stant. Table XI, illus¬ 
trated by Kig. 11, and Table XII, illustrated by Kig. 12, 
show the results obtained. 
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III each caMi I In* abscissa is the brine temperature in 
the anode com|iart!nent while the ordinates refircsent the 
decrea e in voltage. As before, I he solid lim* represents 


Table X and Fig. 10. 

The abscissie are temperatures in degrees while the 
ordinates show the decreases in voltage. Another set of 
ordinates show the per cent saturation of the brine at 
the varying temperature. The solid line shows the per 
cent saturation at 20 deg. C. The dash line corre.sponds 
to 640 amp., while the dot and dash line corresponds to 
850 amp. It will be noted that these lines are nearly 


•Road before the Amorlc.'in Institute of Chemical Enfflnoors, 

Montreal. June 28, 1920. « « i oo ivr oi 

tFor Purt.*! I and II sec Chbm. & Mkt. Eno., vol. 23, Nos. 21 
and 22, Nov. 24 and Deo. 1. 1920, pp. 1,011 and 1.072. 


1li(i concentration of the liriiie, whili* the dasli lino 
shows the drop in voltage. The saturation in Fig.*^. 11- 
and 12 lias been inaint;iined Ijy adding .solid salt. The 
temperaturiNs wen? obtained by blowing si earn into 
the cell. 

liaising the temperature in a cell also increa.scs the 
fluidity of the bruic and con.seiiuently it is well that we 
should know the effect. 

The exiieriments illustrated by Tables X, XI and XII 
were comiucted on especially high voltage cells in order 
that the increased flow due to rise in temperature should 
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not be so jjreat as to modify the other characteristics too 
markedly. 

This brings up another matter, the increased flow due 
to temperature. Table XIII and Fig. 13 show this effect 
in a striking manner. 


T.MtLi: \III 


effects of blowing steam into the cell on the different 
factors noted. I wi.sh to particularly call your attention 
to the decrease of chlorate in caustic liquor with the 
increase in temperature. In all probability this may 
be accounted for by the increased activity of the nascent 
hydrogen at the cathode on the decreased stability of 
sodium chlorate. 
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Cell Lag and Instant Results 
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liooo On page 1074 I spoke of the possibility of getting 

i;!)!)?) more than theoretical cfTiciencies on tests of short inter¬ 

vals of time. I mentioned at this time one cause which 
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would make it possible to obtain such results. 

In Fig. 14 you will see another illustration of this 
fact, but for another cause—i.e., the lag in the cell. In 
ihe case before you we have a beautiful illustration of 
this fact. It will be noticed that during the experiment 
the causticity dropped from 35 to 16, while the flow 
increased from 7.6 to 18.6. The above condition always 
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In order to illustrate still further the effect of tem¬ 
perature on a diaphragm cell Tcibles XIV, XV and XVI 
and Figs. 14, 15 and 16 are submitted, showing the 


gives an apparent efficiency higher than the actual, 
and as the actual is near 100 per cent the apparent 
efficiency will be over 100 per cent. There is in every 
cell a certain volume of caustic held by capillary attrac¬ 
tion in various parts of the cathode compartment. Now 
if OIK! volume of the strong caustic so held is replaced by 
a light volume of a weaker caustic, the caustic effluent 
will contain more NaOH than was actually produced 
during the time in question. 

While I am speaking of the high efficiencies of cells I 
might mention that the same effect will be produced if 
ihe cells run at an abnormally high amperage just be¬ 
fore a test and then drop to normal as the lest com¬ 
mences. I have known some crooks to do the above pur¬ 
posely for a joint test. This causes a high efficiency due 
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to the lag in the strong caustic getting away. Of course 
if these conditions are reversed you get efficiencies 
correspondingly low. 

The above considerations are based on cells in which 
the amperage is accurately determined. 

In studying Fig. 16 it will be seen that there is a 
rise in voltage on the second hour, even though there is 
a rise in temperature. This is due to a rise in amperage 
at the same time. The volts continue to rise but it will 
be noticed that the temperature drops while the 
amperage remains stationary. It wilfbe noted also that 
the brine in the anode compartment is only 65 per cent 
saturation. 

Effect of Sulphate 

Many do not realize that small quantities of sodium 
sulphate in the salt fed to the cell can have a dr^teriorat- 
ing effect on the cell itself. Experiments have shown 
that the absolute removal of sodium sulphate from the 
brine actually decreases the amount of carbon dioxide 
in the chlorine gas. The presence of this carbon dioxide 
in the gas not only causes a loss of brine in making 
bleach but it indicates a deterioration of the carbons in 
a cell. The loss from the carbons is, however, much 
greater than one would suppose from the amount of 
carbon dioxide in the gas. The explanation is simple. 
As that carbon going into carbon dioxide is removed 
from the structure of the carbon the cohesive force of 


other particles is lessened ^nd they sluff off by the fric¬ 
tion of the circulating electrolyte. 

From the above one would expect that the absolute 
removal of sodium sulphate from the brine would 
increase the life of the carbons. Actual experiment has 
proved such to be the case. I am not, however, going 
to give these figures, inasmuch as 1 have not tried 
enough experiments to get an average figure which 1 
can term reasonably correct. 

It might be interesting to note the increasing amount 
of chlorate formed in a cell of the submerged diaphragm 
type by the addition of a brine containing 1 per cent and 
2 per cent sodium sulphate. Fig. 17 shows this. Inas¬ 
much as the lag in the cell is very large and the cell had 
not reached equilibrium owing to the short time of run, 
I cannot give you a chart showing the per cent of 
chlorate which Avould uniformly be present for different 
percentages of sodium sulphate. The matter, however, 
is very important, inasmuch as herein I’es a great 
source of danger to say nothing of expense. 

In evaporating a caustic solution it is possible to 
crystallize out most of the salt but impossible to 
crystallize out the sodium chlorate. When the kettles 
containing such chlorate become heated to a sufficient 
temperature, the sodium chlorate is liable to explode, 
throwing tons of molten caustic on the floor. Even if 
the kettles are so run that the sodium chlorate decom- 
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puses Kradually and smoothlyf we may hfive a low test 
caustic* frt;rn the presence of sodium V.hloride formed by 
Uie disscH'iation of the sodium chlorate. 


Appendix 

Calculation of Decomposition Voltage 

It was stated by Helmholtz in 1847 and W. Thompson 
in 1851 that in a K«Tlvaiiic element chemical energy is 
completely transformed to electrical energy. Theh if 
the heat of reaction in calories per gram-eiiuivalent is 
callefl IJ, the electromotive force in volts which could be 
produced by it L\ 


h: 


U 

2:i04G 


(1)^ 


This is often approximately true,'its error depending 
on the temperature coellicient of the electromotive 
force, and this in turn on the difference of the molecular 
heats of the reacting substancc^^ and the resultant sub¬ 
stances. The theoretical basis of the correct method 
was established by (libbs and Helmholtz somewhat later, 
but the new e(|uations were of little use until Nernst’s 
heat ther>rem was applied to the problem. The result 
may be written in the form: 


E --- 


IJ 2IiT^ 
“2:1045 


(approx.) 


( 2 ) 


Where T is the absolute temperature, in Centigrade 

degrees, and li — {sftrdjir hntf of all fhv rvactanfn 

per tjmm * qaimlent)- (specific heat of all the result¬ 
ants per ijrnm equivalent). Hut to apply even this 
expression, calculations must be made on a basis, first, 
of each phase being a pure solid or licpiid substance; 
not, for instance, a solution. In the case of the ordinary 
electrolytic chlc»rine cell, for instance, the required 
.specific hc’ats must be known at a temperature at which 
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the hydrogen and chlorine are liquid, and the salt and 
caustic are solid NaC1.2H,0 and. NhOH. 7H,0 respec¬ 
tively. The requisite correction. to bring up the 
results to room temperature can then be made 
on the basis of the solubility-temperature curves. 
Such data, however, and especially the specific heats 
of low temperatures, are known for only a few sub¬ 
stances. It is evident, then, that with the physical 
data now obtainable, the accurate calculation of decom¬ 
position potentials is impossible. 

The approximate voltage obtained by equation 1 is, in 
fact, commonly used in practice. The unknown cor¬ 
rection factor may be either positive or negative, and 
may range from zero to three-tenths, or four-tenths of 
a volt, or even more. In the case of the chlorine cell it 
is supposed to be about | 0.1 volt. 

The heat effects and approximate decomposition volt- 
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ages of sodium and potassium chlorides in aqueous solu¬ 
tion are given herewith, indicating the degree of uncer¬ 
tainty in each ca.se due to conflicting determinations of 
heat of formation. 
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British Power-Alcohol Bescarch 

It is reported that detailed research is shortly to be 
undertaken in [ndia with a view to determining the 
practicability of producing power alcohol on a com¬ 
mercial basis, report.s A. M. Walker, clerk to American 
Trade Commissioner, l.ondoii. 

At the same time that these experiments are being 
conducted, efforts are being made in Great Britain to 
make possible the ready use of such a substitute fuel 
whenever it becomes available in sutheient (luaiititics. 
With this object in view, the Empire Motor Euels Com¬ 
mittee of the Imperial Motor Transport Council has 
recently appointed small technical committees to con¬ 
sider specifically: 

(1) The modification of customs and excise regula¬ 
tions pertaining to alcohol; 

(2) ExperinuMits for determining the best condi¬ 
tions for developing the alcohol engine and types of 
alcohol fuels, alone or in mixture, for industrial pur¬ 
poses; and 

(»S) The denaturing of alcohol. 

The problem of ascertaining what is a suitable de- 
natiirant is regarded as of very great importance, and 
the Empire Motor Fuels Committee, 50 Pall Mall, 
London, S. W., 1, has invited in confidence interested 
members of the public to submit practical suggestions 
as to possible denalurants. Such proposals will re¬ 
main the sole property of the individual who furnishes 
them, and his interests will be properly safeguarded. 
The special requirements of a satisfactory denaturant, 
according to the committee, are (1) deterrent taste 
and smell; (2) non-poisonous; (3) must not be re¬ 
movable at a commercial cost; (4) must be readily 
detectable in small quantities; (5) must be readily 
mixable with the spirit, and (6) must be inexpensive. 
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Legal Notes 


By Wellington Gustin 

Fertilizer Manufacturers Should Watch 
Their Sales Contracts 

In a suit by the Montezuma Fertilizer Co. against B. 
C. Hodges, the action resulted from a purchase by 
Hodges of certain fertilizers under a special formula 
furnished by the buyer, whereby it was agreed that the 
nitrogen was to be derived from “equal parts of fish 
scrap, blood and tankage.” This fertilizer wa.s shipped 
out under the registered brand “840.” This brand 
“840” as registered with the Commissioner of Agricul¬ 
ture of Georgia is there stated to derive its nitrogen 
from “blood, tankage, cyanamide and sulphate of 
ammonia.” A properly certified copy of the official anal¬ 
ysis of this fertilizer “840” as made oy the state 
chemist and furnished to the purchaser showed a defi¬ 
ciency in the phosphoric acid, which resulted in a less¬ 
ening of the commercial value of the fertilizer amount¬ 
ing to more than 3 per cent. Subseiiuently, upon the 
request of the seller, the Department of Agriculture, 
through the state chemist, rechecked the original anal¬ 
ysis from the original samples, and certifiecl the new 
and corrected analysis, which showed a lessening of the 
commercial value amounting to less than 3 per cent. 
The state chemist testified that the corrected analysis 
was true and correct. 

Defendant ('harged Fertilizer Was Not 
AS Registered 

Upon a suit for the purchase price of the fertilizers 
sold Hodges set up two grounds of defense: (1) That 
brand “840,” under which name or number the fertilizer 
was furnished, as registered with the Georgia State 
Commissioner of Agriculture, stated that its nitrogen 
was derived from “blood, tankage, cyanimide and 
sulphate of ammonia,” whereas the fertilizer as actually 
shipped and sued for derived its nitrogen from “e*iual 
parts of fish scrap, blood, and tankage,” and therefore 
the sale was illegal and the contract of sale void, inas¬ 
much as the registration law.s of Georgia governing fer¬ 
tilizers had not been complied with; (2) that in event 

the contract should not be adjudged illegal and void, he 
wa.s still entitled to a reduction of 25 per cent of the 
price as a penalty, because the official analysis showed 
that the actual commercial value of the fertilizer fell 
more than 3 per cent below the guaranty. 

Upon trial the* Judge helfl the contract sued on was 
not void under the first contention given above. He 
further held the .second or corrected analysis to be in¬ 
admissible in evidence for the rea.son the Georgia statute 
did not provide for any such corrections to be made of 
an ollicial analysis. Therefore he applied the 25 per cent 
penalty and gave judgment accordingly. 

Appeal by both parties was had and the Court of 
Appeals of Georgia certified certain questions to the 
Georgia Supreme Court. In answering the questions 
the court said that “where a contract for the purcha.se 
of fertilizers specifically provides from what source the 
phosphoric acid, the nitrogen or the potash is to be de¬ 
rived, and where the fertilizers furnished in accord¬ 


ance W'ith such special prder, such contract of sale 
w'^ould be void unle.ss the fertilizers so furnished had 
been registered as provided by Civil Code 1910, Section 
1771. 

“The fact such fertilizers were furnisheil jis ordered 
under a name or brand profierly registered with the 
Commissioner of Agriculture, but which registration 
gives a source other than the actual one from whch the 
photsphnric acid, nitrogen or ixitash is derived, would 
not operate to change the rule above stated.” 

Court Decides There Was a Variance 

And where the brand as registered states that the 
nitrogen is derived from “blood, tankage, cyanimide 
and .sulphate of ammonia,” and the proof shows that in 
accordance with the contract of purcha.se the nitrogen 
is derived from “ecpial parts of fish scrap, blood and 
tankage,” there is such a variance between the reg¬ 
istered .sources and the actual sources as vould invali¬ 
date the contract of purcha.se, under the statute govern¬ 
ing registration of fertilizer brands. 

On the ([ucstion of whether a corrected analysis from 
the .same sample of fertilizer may be made, the court 
said that after a .sample of fertilizer drawn by the official 
in.spector has been filed with the tknnmissioner of Agri¬ 
culture ami has been analyze*! by the state chemist and 
certified to .said Commissioner and by him recorded and 
entered as ollicial, the State C/ommissioner of Agricul¬ 
ture has the right and iK)wi»r to make, through the .state 
chemist, another or corrected analysis from the same 
sample, which upon pro])er certification i.s admissible 
as evidence in the courts of (leorgia in the trial of any 
issue involving the merits of said fertilizers. 

Strike Provision in Sales Contract 

The principles laid down in the decision of the United 
States Circuit ("ourt of Appeals, Fourth Circuit, deliv¬ 
ered in the case of the Acme Manufacturing Co. against 
the Arminius Chemical Co. have to do with a strike 
provision in a sales contract. The case has been up 
again before the court on a rehearing, but there was 
no change in the opinion. 

The ch*uriical company contracted to sell sulphur 
pyrites to the Acme company during 1916, the contract 
being “subject to delays and stoppages caused by strikes 
accidents, delays by railway companies, and cau.Mes 
beyond the .selling company’s control.” . 

The chemical company made similar contracts with 
others, and its entire obligations for deliveries in 1916 
amounted to 64,793 tons. In January of that year, after 
thc.se contracts were made, a cave-in occurred in the 
mine which prevented delivery of all but 8,977 tons of 
pyrite, the Acme compjyiy receiving })ut 796 tons under 
its contract calling for 6,000 tons. 

The Acme company contended that an accident, strike 
or suspension clause in a contract, under circumstances 
analogous to the present case, does not jimtify the 
abrogation of such contract, but does have the effect of 
suspending performance only, except in cases where 
such accifient or strike renders it impossible of ever 
being performed. In addition to this the court pointed 
out that certain letters, passing between the parties 
relating to postponement of shipments to the year 1917, 
along with a part performance of the contract by the 
chemical company, established a contract for shipments 
during 1917. It was said that even if the provisions 
of the contract had been such that, under the circum* 
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stances of this case, it would have expired on Jan. 1, 
1917, as the contract provides, the Itamc was extended 
by the agreement of the chemical company as shown 
by its letters. 

Holding that the buyer is entitled to sue in antic¬ 
ipating a breach, the court said that where, during 
performance by the seller of a contract to deliver to 
the buyer a stated quantity of sulphur pyrites in 
monthly shipments, it expressly repudiated the contract 
on the ground that it had expired and refused to make 
furthc?r shipments, the buyer had the right at its option 
to treat the contract a.s ended and to maintain an action 
for its breach. 

In stating the measure of damages for breach it was 
said that where the seller repudiat'ed its contract with¬ 
out justification after partial performance, and where 
the buyer used diligence, but was unable to buy else¬ 
where under the market price, *his measure of damages 
was the difference between the contract price and the 
market price at the time and place of delivery. 

Strike Provision Does Not Kxcuse Non-Delivery 

On the question of the strike provision in the con¬ 
tract the court laid down the rule that such a strike 
provision does not excuse non-delivery within a reason¬ 
able time after the strike has ended. It was contended 
that “an accident, strike or suspension clause in a con¬ 
tract has the effect of suspending performance only, 
and never justifies the abrogation of the contract and 
the refusal to ever perform it, unless such strike, 
accident, etc., makes the contract impossible of ever 
being performed.” 

In passing upon the point the court in another case, 
Jackson Phosphate Co. vs. Carleigh Phosphate, etc.. 
Works, 213 Fed., 743, said: “ . . . this court held 

that where one charges himself with an obligation pos¬ 
sible to be performed he must make it good, and that 
unforeseen difliculties, however great, will not excuse 
him. It was also stated by the court that the rule as 
announced* was subject to the qualification that, where 
a contract contains a limitation upon an otherwise 
absolute undertaking, one will be relieved from such 
obligation ‘to the extent that such conditions rendered 
it unable to perform the contract fully, and to this 
extent only.' ” 

The rule as announced in 35 Cyc., 249, was adopted 
by the court. .This statement follows: 

“ ‘Where the contract provides that delivery shall be 
subject to strike, the existence of a strike merely sus¬ 
pends deliveries during the strike, and does not ter¬ 
minate the contract, and the seller is therefore bound to 
resume deliveries after a reasonable time after the 
strike has ceased.’ Indeed the rule is so well established 
that we do not deem it necessary to cite further author¬ 
ities. 

“A careful consideration of the authorities relied upon 
by the defendant leads us to the conclusion that they 
do not apply to the case at bar. As we have stated, 
under this provision of the contract the defendant could 
have required the plaintiff to make the balance of the 
shipments within a reasonable time, and, such being 
the case, w'e think that such provision likew'ise inures 
to the benefit of the plaintiff, and that therefore the 
plaintiff was entitled to deliver the rock within a reason¬ 
able length of time after cars were to be had, and that 
the effort of the defendant to cancel the contract and 
its refusal to accept further deliveries under the same 


entitled the plaintiff to recover the amount sued for in 
this action.” 

The court said this rule was now well established in 
law. 

Pro Rata Deliveries on Contracts 

Again in the instant case the Acme company con¬ 
tended that the chemical company could not avail itself 
of the defense of pro rata deliveries on its several con¬ 
tracts. The court said the defendant is entitled to such 
defense where it* finds it impossible, from causes over 
which it has no control, to fulfill the contract. In such 
cases defendant is required to do the next best thing, 
to wit, to apportion the amount available among all 
its customers, giving to each one his ratable share. This 
is an exception to the general rule, and is applied only 
for the relief of an unfortunate defendant who has, by 
this conduct, shown that he has in good faith made an 
honest effort to carry out the provisions of his contract. 
In order to enable one to avail himself of this defense, 
says the court, it must appear that he has treated all 
customers with absolute fairness, and it must further 
appear that in the circumstances he had done all that 
could be expected from one whose purpose is but fair 
dealing, giving each of his customers the ratable share 
to which he is entitled under the contract. 

But the court pointed out that of the 13,848 tons of 
pyrites delivered on its 1916 orders, 11,110 tons were 
delivered to Caraleigh Phosphate Co., Grasselli Chemical 
Co. and the Richmond Guano Co., and these three 
favored customers were the only ones with whom the 
defendant had made new contracts. In view of these 
facts the court held that the seller could not escape 
liability on the principle of pro rata deliveries. 

The judgment below was reversed and a new trial 
granted. 

Claim of Noxious Ammonia and Insufficient Content 
Not Allowed by Court 

In the action by the Palmetto Guano Corporation 
against J. 1). McCormick to collect on a note given for 
the purchase price of thirty-two tons of commercial ferti¬ 
lizer, the defendant alleged in defense of non-payment 
that the ammonia content of the fertilizer was only 2.7 
per-cent when the contract was for a 3 percent ammonia, 
and that the ammonia present was noxious because it 
wae derived from a leather product. The trial court 
directed a verdict for the company and the Supreme 
Court of South' Carolina has affirmed this judgment. 

Defendant offered the testimony of an expert witness 
named Rice to prove that 1 lb. of the fertilizer sent to 
the witness by McCormick contained only 2.7 per cent 
of ammonia, that the fertilizer contained a leather prod¬ 
uct and that the ammonia was probably derived from a 
leather product. It appears McCormick’s whole reliance 
to defeat a recovery was on the competency of the tes¬ 
timony of Rice to prove a deficiency of ammonia and 
the noxious character of it. 

The Supreme Court pointed out that there was no 
testimony to show that the 1 lb. analyzed by the witness 
Rice was taken out of the fertilizer sold by the com¬ 
pany to the defendant. And it said had the testimony 
been admitted it would have tended to show only that 
out of thirty-two tons of fertilizer 1 lb. of it fell short 
of the ammonia contracted for by only an inconsiderable 
amount, and it does not show that the ammonia present 
was noxious. 
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American Patents 

(Vjrniilelo HpiTiflcMtioiiH nf siiiy I'nltod States patent may be 
obtHtned by remitting lOe. to the t^omnilsMloiui- of ralriits. 
WushiiiKton, D. I:. ^ 

Process for Coking “Non-Coking” Coals. —After 
a thorough study of coke-oven phenomena, Arthur 
Roberts, of Evanston, III., offers the following explana¬ 
tion of the difference between coking and non-coking 
coals. From this theory ho has developed a process for 
coking coals which have been found unsuitai)lc for the 
manufacture of metallurgical coke in the ordinary type 
of coke-oven. 

In general coke is formed by binding the fixed carbon 
and ash constituents of the coal together by means of 
a cementing material which is made out of and from Ihc 
resinoid volatile hydrocarbon contained in the original 
coal. The classification of coals as “coking” or “non¬ 
coking” has been based upon results obtained in exist¬ 
ing types of ovens. Semi-bituminous coals have been 
found to yield metallurgical coke, whereas the larger 
percentage of bituminous coals have failed in this re¬ 
spect. In the so-called “coking” coals, the amount of 
resinoids naturally present is so large that a sufficient 
proportion of binding material will be formed almost 
without regard to the process or manner of application 
of heat treatment, whereas in the so-called “non-coking” 
coals, the proportion of resinoids is so small that special 
consideration must be given to a process producing the 
heat treatment necessary to increase the production of 
and conserve the binding material from the resinoids. 
The binding material must be formed at the right time 
and under the proper conditions, if coke is to be pro¬ 
duced. Opposing these conditions are the tendency for 
the resinoids to vaporize and escape from the coking 
mass, and the tendency toward destruction of the resin- 
oids by chemical combinations with other elements pres¬ 
ent, particularly with oxygen. The influence of the 
oxygen content and of the hydrogen: oxygen ratio on the 
classifleation of coals is clearly .shown from typical 
analyses. Coking coals have less than 10 per cent oxygen 
and a hydrogen: oxygen ratio (on the dry basis) of 
more than 0.58. That the hydrogen: oxygen ratio or its 
reciprocal is a function of the geological age of the coal 
is .shown from the following data: 

Oxygt-n: J lyilrogeii 
Ititio 

Wood . G.82 

i'ont .. 

JJgnito... ri.ofi 

Sub-bitumlnnuM cojil. .1.4ft 

Hituininous coal. 

Scmi-bltuniinoua ‘'coklnn" . 1.11 

Antbraille . ofti 

The disturbing factors referred to are negligible in 
the case of most “coking” coals on account of the high 
content of resinoids and the low oxygen: hydrogen ratio, 
but they exert a controlling influence in the case of 
“non-coking” coals. 

It is evident from a study of heat exchange in a 
coke-oven that the zone of volatilization of the resinoid 
materials advances from the sides of the oven toward 
the center as heat is transferred from the hot walls to 
the charge and that this zone precedes the formation 
of coke or what may be termed the coking wave. In 


treating non-coking coals, the conversion into coke will 
not occur unless the crest of the coking wave reaches 
each point in its travel rapidly enough to catch the 
resinous materials and convert them into cementing 
material by decomposition before the.se resinous ma¬ 
terials can be oxidized or vaporized. The front of the 
wave must be steep enough to bring about this conver¬ 
sion, otherwise when the crest of the wave arrives the 
maleVials will have been removed from the mass. This 
involves supplying an amount of heat suflicient to rai.so 
the temperature of the wdiole charge (piickly to the most 
favorable coking temperature. In order to accomplish 
this the inventor proposes to u.se a narrower retort and 
to charge the coal into a heated retort the oven struc¬ 
ture of which is so pil^iportioned as to contain an amount 
of heat suflicient to rai.sc the charge rapidly to GOO to 
700 deg. C. The amount of this re.serve of heat is par¬ 
tially measured by a cofnpari.son of the weight of the 
walls and hot structure with the weight < f the coal, 
taking account of the specific heat of the walls and struc¬ 
ture. In practice, the following proportions have been 
found to give the be.st results: Width of retort. 12 to IG 
in.; 20 to 30 lb. coal in retort per sq.ft, of heating .sur¬ 
face; 12 to 13 lb. coal in retort per sq.ft, of surface in 
the heating gas pas.sages; approximately 3.8 lb. of wall 
and wall .structure (arranged to give up its heat rapidly 
on demand) per lb. of coal in the retort. (1,352,600; 
assigniM to American Coke & (-hemical Co.; Sept. 14, 
1020 .) 

Anthraquinone by Catalytic Oxidation.—Anthracene 
in the vapor phase is oxidized by oxygen in the presence 
of an oxide of vanadium as a catalyzer at a tempera¬ 
ture of about 300 to 500 deg. (\ (1,355.008; JOHN 

M. Weiss of New York and (-harles R. Downs of 
ClitTside, N. J., a.ssignors to The Barrett (’o.; Oct. 5, 
1020 .) 

British Patents 

<'iiinpli'lc siMTinc.’il idiiH Ilf :iiiy I'.rillMli iii.-iy obl.'ilin'd 

liy r<‘iiiittiiiK »"•<' Of (bi* Siipi'rinlt ritli'iit I'riliNli OMWv, 

.'^(iiilli:iiiipli*n nuilllill^.M. CIi.'iium ry LiiiH', JiOinlori, I<:iik1:iii'1. 

Acridine Dyes.—Acridine dyes are obtained by heat¬ 
ing a mono- or di-formyl derivative of a m-diamine of 
the benzene series with a salt of a monofdkylated or 
unsymmetrically dialkylated m-diamine of the lienzene 
.series or with fJ-naphthylamine hydrochloride, or by 
heating formyl derivatives of rnonoalkylaled or un- 
.symmctrically dialkylateil w-diamincs 6f the benzene 
.series or formyl-fJ-naphthylamiiie with salts of m- 
diamines of the benzene series or their monoalkylated or 
unsymmetrically dialkylated derivatives. According to 
examples, products are obtained from the following 
pairs of components: 4-formylamino-2-aminotoluene 
and S-aminodimcthylan/line hydrochloride; 4-formyl- 
amino-2-aminotoluone and 4-amino-2-dimethylamino- 
loluene hyilrochloridc; diformyl-m-loluylencdianline 
and 3-aminodimethylariiline; 4-formylamino-2-aminotol¬ 
uene and 4-amino-2-methylaminotoluene; monoformyl- 
rn -phenylenodiamine and 4-ami no-2-ethylaminot olucne; 
diformyl-?/i-phenylenediamine and 4-amino-2-ethylami- 
notoluene; 4-chlor-l-amino-3-formylaminobenzene and 3- 
aminodimethylaniline hydrochloride; 4-formylamino-2- 
aminotoluene and p-naphthylaminc hydrochloride; mono- 
formyl-w-phenylenediaminc and fl-naphthylamirie hydro¬ 
chloride; 4-forrnylamino-2-dimethylaminotoluene and m- 
toluylcnediaminc hydrochloride; 4-formylamino-2-di- 
methylaminotoluenc and 4-am ino-2-ethylami notoluene 
hydrochloride; formyl-3-naphthylamine and m-toluylcne- 
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<liafTiine hydrochloride; form5^1-3-naphthylamine and 3- 
aiiiinodiniethylaniline hydrochloride; formyl-^-naph- 
thylamine and 4-amino-2-methylanii notoluene hydro¬ 
chloride. The sulphate.^, etc., of the rtiaminea may be 
used instead of the hydrochlorides. The products dye 
leather yellotv to orange red shades. (Br. Pat. 145,802— 
1010. Art. (Jks. eur Anilin-Fabrikation, Treptow, 
Berlin, Sept. 1, 1020.) 

Purifying Mineral Oils. -A natural or an uncracked 
oil is desulphurized by vaporizinj? it and brin^fin^^ the 
vapor into contact with jrranular alumina or ignited 
niavrnesite at a temperature IkMow the boiliiiK point of 
sulj)luir. The alumina may be prepared from the tri- 
hydrate or bau.xite. Sulphuretted, hydroj^cn re.sulting 
fnun the dissociation of the sulphur compounds may be 
ab.sorbed in oxide of iron, Weldon mud, or the like. 
(Br. Pat. 145,818 -1010. J. J.JI 001 ), London, Sept. 1, 
1020 .'^ 

C'onccniraiin^ Ores.—Popper sulphide such as chal- 
copyrite, carbonaceous material such as graphite or coal, 
aiul niolybtlenite, or any two or more of these substances 
are .'separated from other floatable minerals such as sul¬ 
phides of iron, lead and zinc by an application of the 
froth-fb)tation process in the ])resenfc of a soluble froth- 
in}i: a^^ent and a small proportion of an alkali, preferably 
an alkaline silicate. (Br. Pat. 145,852 P.ILD. L. A. 
W()<»i>, and M1NKRAI..S Separation, Ltd., London. Sept. 
8. lt)20.1 

C'ellulose Ksters.—For the manufacture of cellulose 
esters of fatty acids, a cellulose is employed which has 
bt?en preliminarily treated at a temperature not exceed¬ 
ing 30 dejr. with small quantities of acetic anhydride 
in presence of a catalyst diluted with glacial acetic acid. 
'J’hus, 100 parts of cellulose are treated with 50 parts 
of acetic anhydride, 3 to 5 parts of sulphuric acid, and 
00 parts of KliRdal acetic acid at a temperature of 25 
to 30 de^. C. for three to four hours; 250 parts of 
acetic anhydride are then added and the mixture main¬ 
tained at to detr. C. for one to two hours to effect esteri¬ 
fication. The esters may be separated by precipitation 
with water, or they may be converted by partial saponi- 
fication into esters having different solubilities; the 
precipitated esters are in.soluble in chloroform, whereas 
some of the saponified esters are insoluble in chloroform 
and soluble in acetone and others soluble in ethyl ace¬ 
tate. fP.r. Pat. 145,092—1019. Soc. CHiMiqiiE DES 
T^sinks DU Rhone. Pari.s, Sept. 8. 1920.) 

Nitroi^enous Pho.sphoric Fertilizer.—A solid nitrog¬ 
enous phosphoric product suitable as a fertilizer is 
obtained by converting tricalcium phosphate by heating 
it with at least an equal quantity of nitric acid, prefer¬ 
ably of 50 to (50 per cent strength, into monocalcium 
phosphate and calcium nitrate, and adding to the thin 
paste obtained sufficient limestone or other calcium com- 
])oiiiid or phosphate to neutralize the free acid, and con¬ 
vert the monocalciurn phosphate into monohydrogen 
calcium phosphate. The product obtained is allowed to 
.solidify and is then pulverized. (Br. Pat. 146,097— 
1919. XiTRiiM Art. Zurich, and H. Schellenbekg, 
Persemien, both in Switzerland, Sept. 8, 1920.) 

Preparation of Methane.—Methane is prepared cat- 
alytically by passing a mixture of carbon monoxide and 
excess of hydrogen through a series of furnaces con¬ 
taining heated contact material, for example, pumice 
canning active nickel, the composition of the gases 
being adjusted at each passage, as for example by the 


addition of carbon monoxide, so that the amount of the 
latter does not exceed about one-fifth by volume of the 
hydrogen present, and the gases being freed from water 
vapor after each passage through a furnace. Thus, 
between each pair of furnaces there is provided a con¬ 
denser, and a connection with a suitable measuring 
device for introducing a measured quantity of carbon 
monoxide, the gases used containing originally a large 
excess of hydrogen. In place of hydrogen, purified 
illuminating gas may be employed; and for carbon 
monoxide may bc'substiluted a purified water gas. The 
traces of hydrogen finally remaining in the gases may 
be removed by passage over cupric q^cide, or the methane 
may be liquefied by cooling the gases. (Br. Pat. 146,110 
—1919. Farbwerre vorm. Meister Lttcius & Brun- 
ING, ilocchst-on-Main, Germany, Sept. 8, 1920. Sec also 
Br. Pat. 146,114 -1919.) 

Production of Calcium Aluminate. — Calcium alumi- 
nate is produced by heating coarsely crushed bauxite 
and limestone at a temperature such as not to cause 
fritting, for instance in a rotary furnace, and then fus¬ 
ing the mixture in a second furnace. The fused product 
may be granulated in water. The first heating may be 
effected by gases from the second furnace. Alternatively, 
a blast furnace may be employed, the charge consisting 
of alternate layers of red bauxite (which may contain 
32 to 35 per cent of ferric oxide) mixed with limestone 
and of coke. The aluminate is recovered as a liquid 
slag and the iron as pig iron. In another modification, 
a converter is employed. It is charged with pellets of 
a mixture of bauxite, limestone and coke dust upon a 
bed of kindled coke. An agglomerated mass of crude 
aluminate is obtained, which is discharged by tilting 
(he converter. (Br. Pat. 146,133—1919. Soc. Klectro- 
Mktallurcjique Fran<;aise, Paris. Sept. 8, 1920.) 

Cementation.—Iron and steel arc carburized by the 
action of nascent carbon monoxide under pressure 
slightly in excess of that of the atmosphere. The metal 
is packed in a closed chamber, together with a mixture 
of powdered charcoal and iron and manganese oxides, 
and heated. The treatment may be repeated at a higher 
temperature, say approaching 1,200 deg. C. Any low- 
grade ore which liberates oxygen at a high temperature 
may be used, or air or oxygen may be supplied. (Br. 
Pat. 146,504—1919. T. Tashiro, Tokyo. Sept. 15. 1920.) 

Ammonium Sulphate.—A mixture is made of niter 
cake, sodium sulphate, ammonium sulphate and water 
under such egnditions that a quantity of anhydrous 
sodium sulphate is separated, and after the removal of 
this sodium sulphate, the liquor is used for absorbing 
ammonia from gases. When used for treating Mond 
gas, the solution is diluted before the absorption of 
ammonia and then concentrated again. When treating 
coke-oven gas or coal distillation gas, this dilution and 
evaporation may be unnecessary. The absorption of 
ammonia with the subsequent evaporation causes the 
separation of sodium-ammonium sulphate, which is re¬ 
moved, and a further evaporation causes the separation 
of ammonium sulphate, the double salt being used with 
more niter cake for repeating the process. When dilu¬ 
tion and evaporation are not employed, the absorption 
of ammonia causes the separation of ammonium sul¬ 
phate, the mother liquor being used with more niter 
cake for repeating the process. (Br. Pat. 146,546— 
1919. C. W. Bailey, H. S. Denny and W. H. H. Norris, 
all of Langwith, Nottingham, and Sir H. E. F. Goold- 
Adams, Westminster, Sept. 15, 1920.) 
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Purifying Sulphuric Acid. — Sulphuric acid of 
strength up to about 150 deg. Tw. is freed from arsenic 
by treatment with sulphuretted hydrogen under such 
conditions that the acid itself is not attacked -that is 
to say, the acid is thoroughly impregnated with the gas, 
which may be effected in apparatus described in Specifi¬ 
cation 2,113—1909 at a temperature not above about 18 
deg. C. and the precipitate is quickly separated, prefer¬ 
ably in a vacuum or pressure filter. (Hr. Pat. 140,598— 

1919. G. K. Davis, London, Sept. 15, 1920.) 

• 

Fumaric Acid.—Fumaric acid is obtained by fer¬ 
menting sugars (cane-sugar, dextrose, maltose, etc.) by 
means of a particular species of AspernUlus termed 
Aapergillm fumaricus; a description of this mold is 
given. The fermentation is effected in the presence of 
chalk or other neutralizing agents; the resulting cal¬ 
cium fumarate is converted into the free acid by means 
of sulphuric acid, or is converted into lead fumarate, 
which is then decomposed by sulphurelied hydrogen. 
(Br. Pat. 146,411—1919. (\ Wkhmek, Hanover, (h-r- 

many. Sept. 15, 1920.) 

Synthetic Tanning Agents. — Tanning agents are 
prepared by sulphonating crude anthracene, crude car- 
i>azole or anthracene waste, and decolorizing the sul- 
phonated product by means of chlorine, hypochlorites, 
oxalic acid, formaldehyde, etc.; the decolorized product 
is capable of giving a light-colored leather. A similar 
product is obtained by sulphonating the crude l)odies 
specified above by means of chlorsulphonic acid, preler- 
ably in the presence of an inert diluent, such as nitro¬ 
benzene, at a moderate temperatuie; this product may 
be subsequentlv treate<l with decolorizing agents as 
above described. (Hr. Pat. 140.427 1919. HADisniK 

Anilin- ITND Soda-Fahrik, Ludwig.shafen-on-Khine, 
Sept. 15, 1920.) 

Obtaining Fats From Sulphite Lyes. — 'Phe sugar 
contents of waste sulphite lyes are converted into fat^by 
growing a fungus Kudomnwa rrmtilis on the lye. 1 he 
lye is first treate<l—for example, by aeration and neu¬ 
tralization—ami is then inoculated with the fungus 
who.se early growth may be assisted by adding nitrog¬ 
enous substances such as beet juice to the wa.ste licpior 
or by first growing the fungus in a culture-medium rich 
in nitrogen and then transferring it to the lye. Ihe 
first .stage of the process is marked by a large absorp¬ 
tion of nitrogen and by rapid growth of the fungus. 
During the second stage the sugar in the lye is assimi¬ 
lated and converted into fat, and the growth ol the 
fungus is slight. The mas.ses of fungi are finally le- 
moved from the solution and treated for the recovery 
of fat. (Br. Pat. 146,430 1919. W. .JekO<UI and 

Reichsausschuss Fi'K Pflanzlkuie und Tikrisciik 
Oelf UNI) FkTTKGks., Hcrlin, Sept. 15, 1920.) 

Fats.—Fats are produced from nutrient media which 
contain carbohydrates, nitrogenous sub.stanccs and salts 
by growing in the media micro-organisms such a.s 
aerobic mold-fungi, mildews and yeasts —e.g., Oidimti, 
Sachsia or Endoinyres species. The fungi are grown 
on substrata saturated with the nutrient solution or in 
the .solution itself which is aerated. Injury to the 
organisms by acids formed during the reaction is pre¬ 
vented by neutralization. As soon as the ‘ vegetation” 
period is completed the fungi are subjected to a “fast¬ 
ing cure” and the fat formed is extracted in the usual 
manner—e.g., by pressure or by solvents. (Br. Pat. 
146,431- 1919. Reiciisausschuss fOh Pflanzische 


UNI) Tierisohk Oelk UNif Fktik Ges., Berlin. Sept. 15, 
1920.) 

Saccharifying rollulose. — Soluble carbohydrates 
obtained from materials containing cellulo.se by treat¬ 
ment with concentrated .sulphuric or hydri^ichloric acid, 
are, after lixiviation in a counter-current, .separated 
from the conversion acids by a diffusion process similar 
to ^he “molasses tjsmose” process. Sufficient acid is 
allowed to remain with the carlH)hydrates for complete 
hydrolysis during subse<|uent heating, or the aciil may 
he removed as fully as possible, and the solution neu¬ 
tralized, evaporated to dryne.ss and u.scd as fodder. « Hr. 
Pat. 146,455 1919. A. Wolll,, Danzig, Sept. 15, I92ti.) 


Treating Waste 'Chises From Coke Oven.s. - To 
.separate into their constituents the waste ga.ses from 
coke ovens which remain after the rec»)very of 
the tar, benzene, amnronia, etc., the ga.ses are first 
highly compressed and treated for the removal t»f 
water and carbonic acid, then compressed further if 
lUH'essary and cooled to licujofy nil the remaining 
constituents except hydrogen, and the condensate 
fractionated to obtain nitrogen, carbon monoxide, 
methane and ethylene. Alternatively, the ga.ses may 
h(» compressed and washed with water or other ahsorl*- 
ent for the removal of carbonic acid and then with a 
solution of common salt or with alcohol or acetoiu* 
f«)r the recovery of ethylene, and afterward dried and 
li(|uefied as before. The absorption liipiid may be 
selected so a.s to absorb two different gases, for in¬ 
stance ethylene and carbon dioxide, which is con- 
vtuiient if these gases are subsequently to he brought 
to mutual reaction. The gases given off during the 
different stages of the coking process may be collected 
separately and treated according to their composition, 
and it is more economical to replace the waste gases 
used for h(»ating the* ovens by other ga.ses, such as 
producer ga.s, water gas or furnace gas. (Hr. Pal. 
146,839 1019; HoMHAi’IIKR IliiTTENWERKK. ('olden/, 

(lermany. Sept. 22, 1920.) • 


Gruciblc.s for Melting Aluminum. - (h ucibles of 
graphite, iron or steel, or clay, for use in melting alu- 
itiiniim and aluminum alloys, are provided internally 
with a coaling of aluminum bronze varnish ))efore 
each melting operation, from which coating the* var¬ 
nish is burned out by heating slowly to about 400 deg. 
(/. The aliiminimi coating becomes oxidized during 
the. melting operation. The lid of the crucible may 
have its interior similarly treated. (Hr. Pat. 146,841 
1919; METALLiNDli.s'rRiF SciliKiJ-: & HRiirii.sAl.FR, Horn- 
berg, Schwarzwald. Germany, Sept. 22, 1920.) 


I^reparation of Pure Starch From Rice, lo prepare 
pure .starch from rice with^mt the aid ol ctiu.stic tilkali 
or common salt, the rice is first steeped for a few 
hours in cold or luk«*warm water until sunicii*nlly 
sofleniMl; the steeped rice is subjected to wet grinding 
until 98 per cent of the gri.st passes through a silk hav¬ 
ing a mesh of 130 y 139. water being added during 
the grinding so as to form a pa.ste or cream containing 
about 38 to 10 per cent of dry solids; and finally the 
ground mass is diluted with water to a densit\ of 18 
to 25 deg. T\\\ and the starch separated cenlrifugally, 
or to a density of 1.5 to 2 deg. Tw. if separation by 
decantation is employed. The residue, which is rich 
in albuminoids, forms a cattle food. (Hr. Pat. 117,255 

_ 1919 ; Rec'KFTT & Sons and H. Hardy, Hull, Yoik- 

shins Sept. 2'.t, I 



1134 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 23 , No. 23 



Current Events 

in the Chemical and Metallurgical Industries 




Shows Gas to Be an Important Weapon 

That military Kases played a very important part 
during the World War is shown by the report just made 
to (Vm^ress by the Surgeon General of the Army. It 
show's that approximately one man out of three that 
entered the hospitals of the American Expeditionary 
Forces was passed. Enemy pras caused 72,050 casualties, 
of which 1,271 died. Thus one man out of fifty-seven 
lost his life. On the other hand, there were 160,783 
casualties from battle causes other than Erom 

those casualties one out of thirteen died. This does not 
include the 34,249 men who were killed outright on the 
battlefield. If they were included, the deaths w'ould be 
approximately one to three wounded. 

Based on the average total strength of ollicers and 
men in the American Expeditionary Forces, the number 
of men gassed was 67.5 per thousand. Of those 
wounded by rifle and machine gun bullets there were 
19.5 per thousand. Wounds from high explosive shells 
number 16.7 per thousand. The shrapnel wounds were 
32.3 per thousand, and wounded by bayonet 0.22 per 
thousand. 

It is pointed out that the ratio of gas casualties 
undoubtedly would have been greater had the Germans 
been able to muster large supplies for use during the 
Meuse-Argonne offensive. 

Gas, according to the Surgeon-Generars report, ac¬ 
counts for 18 per cent of the time lost by casuals in the 
hospitals. Of those who were gassed and recovered, 
less than three per thousand were discharged on account 
of disability. 


Spring Meeting, American Electrochemical 
Society 

Plans have already been made for the spring meeting 
of the American Electrochemical Society, which is to 
be held at the Hotel Chalfonte, Atlantic City, April 21 
to 23, 1921. A special symposium on corrosion will 
occupy the moriiing and afternoon programs of one day 
and will bring our information on this subject up to 
date. For another se.ssion it is planned to hold a sym¬ 
posium on ele<*trolytic production of organic chemicals. 
Social features of the meeting will include a smoker 
and lecture on one evening and some moving pictures of 
appropriate electrochemical subjects, followed by a 
dance, on another evening. Dr. Carl Hering, Phila¬ 
delphia, is chairman of the committee on arrangements. 

Secure C.W.S. Commissions 
The following have been found eligible to receive 
commissions as First Lieutenants in the Chemical War¬ 
fare Service: John H. Becque, Plasterco, Va.; Crawford 

M. Kellogg, Salt Lake City; C. E. Palmer, Newark, 

N. J.; E. G. Steis, South Bend, Ind.; F. J. Swanson, 
Fort Worth, Tex.; A. II. Waitt, Medford. Mass. 

R. Carson Smith of Akron, Ohio, and Hugh A. Stew¬ 
art of Brooklyn, N. Y., were found eligible as Second 
Lieutenants. 


Chicago Section, American Ceramic Society 
The annual meeting of the Chicago Section of the 
American Ceramic Society was held at the City Club 
on the afternoon of Nov. 27. The business session was 
called directly after the luncheon and the following 
ollicers were elected for the coming year: B. S. Radcliif, 
chairman; F. L. Steinhoff, vice-chairman; W. W. Wil¬ 
kins, secretary-treasurer; C. W. Parmelee, councillor; 
H. K. Davis, chairman program committee; E. A. Brock¬ 
man, chairman membership committee. 

C. G. Armstrong delivered a paper on “Porcelain 
Enameling Furnaces.” He traced the art of enameling 
from the time of Rameses III, about 1300 B.C., to the 
practice of modern times. The enameling of iron in 
the United States began with the establishment of a 
plant in Connecticut in 1863. Present-day fur¬ 
naces may be classified under two groups as to the 
muffle type—namely, the semi-muffle and full muffle type 
—and several classes as to method of firing, as coal-fired, 
producer-fired, semi-producer, recuperative, oil-fired and 
gas-fired. 

Comparisons were made between these types and 
the new design worked out by the author in which 
carborundum refractories embodying the regenerative 
features showed high efflciency for the latter. The 
paper will be printed in full in a later issue of Chemi¬ 
cal & Metallurgical Engineering. 

W. W. Wilkins, of the International Harvester Co., 
reviewed some notes on “Spark Plug Porcelain,” pre¬ 
senting data to prove that 75 per cent of failures of 
spark plugs used in internal combustion engines of all 
types are due to faulty mechanical design, leaving only 
25 per cent of failures attributable to failure of the 
refractory material. Tests have shown that zirconium 
refractories give remarkable performance. 

R. Rodehouse described his oil-gas furnace for burn¬ 
ing^ enameled ware. The burners operate with any sort 
of heavy oil atomized and mixed with air and steam. 
The control of temperature is absolute, with fool-proof 
devices to operate. The furnace has no muffles, employs 
no special shapes in construction, and has remarkably 
long life. 

Oil consumption was said to be under 12 gal. of 
fuel per hour._ 

No Official Action by Electrochemical Society 
on Duty-Free Importations 
The November Bulletin of the American Electro¬ 
chemical Society contained an item urging friends of 
educational institutions to protest against the passage 
of the so-called Bacharach bill repealing the privilege 
heretofore given colleges and universities of importing 
scientific apparatus duty free. Official announcement 
has since been made by W. S. Landis, president of the 
American Electrochemical Society, to the effect that the 
item in the Bulletin did not represent official society 
opinion. He states that this matter has not received 
attention from either the board of directors or the 
membership. 
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Helium Discussed at the 113th Meeting of the 
Rochester Section, A.C.S. 

At East High School on the evening of Nov. 23 Dr. 
Richard B. Moore lectured at the 113th meeting of the 
Rochester Section of the American Chemical Society, 
and its guests, the Science Section of the New York 
State Teachers* Association, on “Helium, Its Prepara¬ 
tion and Uses.’* 

After giving a brief history of its discovery. Dr. 
Moore said that helium, like the other rare gases, was 
found to be inert. It had no particular use and so was 
of no importance, except to the scientist. But in 1915 
Sir William Ramsey, then with the British War De¬ 
partment, wrote to Dr. Moore, saying he thought there 
was a great possibility of helium being used iii ob.serva- 
tion Vialloons in place of hydrogen, providing a cheap 
source of it could be found. 

After this country entered the war, acting upon Sir 
William Ramsey’s suggestion, the Bureau of Mines, of 
which Dr. Moore is chief chemist, began to study the 
possibilities of helium for balloons. The natural gases 
in Texas, Oklahoma, Washington, Kentucky and other 
parts of this country contain from two-tenths to five- 
tenths per cent of helium and the Bureau of Mines 
established plants in Texas, the one at Fort Worth 
costing about $2,000,000. The first shipment of helium 
was on its way to F'rance when the armistice was 
signed. The plants in Texas are still in operation, for 
the army and navy recognize the great importance of 
this element. In the helium dirigible the engine can be 
put under or even inside, thereby getting a more direct 
drive and greater efficiency. Wht:n one considers that 
a large dirigible balloon costs about $3,000,000, the dis¬ 
covery of a lifting gas that will not burn is of great 
importance. Dr. Moore illustrated his lecture with 
slides of the Texas plants. He also filled a small balloon 
with some helium, then held a match under it, showing 
the helium would not burn, as hydrogen does. 

Short Course in Boxing and Crating of Materials 
to Be Given at Forest Products Laboratory 

The Forest Products Laboratory at Madison, Wis., 
will give three courses in boxing and crating for 
representatives of manufacturing concerns beginning 
the first of the year. The object of these courses is to 
demonstrate to the manufacturers and packers the prin¬ 
ciples that underlie proper box and crate construction 
and develop economical containers that will deliver the 
contents to destination in a satisfactory condition and 
at minimum cost. The work will include drop tests to 
demonstrate characteristic failures of different kinds of 
boxes, drum tests to demonstrate the necessity of ade¬ 
quate nailing, relative holding power of different kinds 
of nails, methods'of application and efficiency of steel 
strapping and the use of solid and corrugated fiber 
board and wire-bound boxes and crates. The dates for 
the next three courses are Jan. 10 to Jan. 15, March 7 
to March 12, and May 2 to May 7. A co-operative fee 
of $100 payable to the Forest Products Laboratory is 
charged to partly cover the cost of conducting the work. 
This fee does not include traveling and living expenses. 

Needs a Ceramic Engineer 

The Bureau of Mines is looking for a ceramic engi¬ 
neer to add to its staff at its ceramic experiment station 
at Columbus, Ohio. 


General Fries Submits Annual Report 

In concluding hiA annual report to Congress, General 
Amos A. Fries, head of the Chemical Warfare Service, 
nmde the following observations: 

Just as every great earthquake is followed by a largo 
number of lesser disturbances just so the World War 
has been followed by a host of minor upheavals, some 
of considerable importance and others just reflecting 
the general unrest caused by the overthrow of so many 
governments and other establishments of law and 
order, 'these disturbances during the past year have 
helped crystallize sentiment and force the sober-think¬ 
ing man to conclude that wars are not yet past, much 
as he may long to see the arrival of that ilay in the 
world’s progress. 

'fhe World War demonstrated that airenemy bent on 
aggressii>n cannot be trusted to live up to any set rules 
of war. Methods of warfare develop just as all peace¬ 
ful pursuits develop and they will continue to do so 
until such time as the nature of mankind as a whole 
has so changed that wars can bo relegated to the past. 

The ITnited States hah wisely decided to continue the 
('hemical Warfare Service with sufficii^nt powers ami 
with suHicicnl fumls to develop its possibilities, not for 
aggression in any way whatsoever, but to insure that if 
American boys must ever again shoulder arms in de¬ 
fense of the liberties of their country they will do so 
on an equal footing with any other nation .so far as 
chemical warfare is concerneif. 

'riic American is truly a sportsman an<l in war, as in 
sport, he is perfectly willing to .stand any punishnient 
providing he has an opportunity to give as well as take. 
The really serious c»hjections to chemical warfare in the 
World War arose from the fact that tho Central Em¬ 
pires, :is well as most other countries, except the United 
States, had agreed not to use it. Under such circum¬ 
stances a real sportsman who lives up to his agree¬ 
ment suffers a terrilie handicap. No such handicap can 
occur ill the future with the CJieniical Warfare Service 
thoroughly alert to the possibilities of that arm and 
given power t<i prosecute its researches, its development 
and its training to the point where it knows that it is 
impossible for any other nation to have gone further. 
The knowledge among other countries that the ITniteil 
States is doing this will go a bing way toward deterring 
them from forcing hostilities, knowing that the United 
States with its incomparable natural resources and 
highly developed manufacturing possibilities will be able 
to manufacture and to deliver on the field of battle a 
greater quantity of chemicals than any other single 
nation can manufacture and deliver, or iialeed any 
other group of nations. 

Louisiana Section, American Chemical Society 

The regular monthly meeting of the liOuisiana Section, 
American Chemical Society, was held at the Louisiana 
Museum, New Orleans, Tuesday evening, Nov. Ifi. The 
principal address was delivered by Du W. A. Noyes, 
who spoke on scientific research and the true nature of 
university work. He emphasized the value of research 
w'ork in the higher institutions of learning in its appli¬ 
cation to the problems of the chemical industry as a 
whole for the benefit of all concerned, in contrast to the 
research work carried o/i in the individual industry for 
its own selfish ends. 

The October meeting, the first of the season, jwas 
addressed by Dr. L. Lavedan, chief chemist, Hiller 
Vinegar Co., who spoke on “The Manufacture of Vin¬ 
egar.” 

He pointed out the necessity of close chemical 
control to obtain efficiency in the production of vinegar. 
The percentage efficiency of acetic fermentation varies 
widely from plant to plant and operator to operator. 
The Southern climate is almost ideal for the work of 
acetic ferment. This ferment, or germ, mu.st be nursed 
with great care if good service is expected. It must 
have regular meals of good quality. Sudden temperature 
changes are most harmful to production. 
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Conference on Colorado Clay 

The Denver Civic and Commercial Association is 
convinced that full advantage is not beinK taken of the 
clay resources of Colorado. At the request of that 
organization, Dr. K. H. Moore, chief chemist of the 
Bureau of M'lnes, has arrani^ed for a discussion of the 
situation in Washinjfton. The meeting will be attended 
by Homer Vanderbluc, the research director of the 
Denver organization; Dr. Moore; L. I. Shaw, assistant 
chief chemist; and R. T. Stull, superintendent of the 
bureau's ceramic station at (.olumbus, Ohio. 

French Hydro-Electric Plant C'ompleted 

A large hydro-electric plant of f20,000 hp. has re¬ 
cently been completed by the Societe Hydro-Electric of 
Lyon, a branch of the Compagnic du Gaz, Lyon, and the 
(hmpagnie Continentale Edisoniof Paris. The plant is 
located at Seyssel, Haute-Savoie, France. Importance 
is attached to the completion of this project because «)f 
the present scarcity and high price of coal, and likewise 
becau.se of the effect it may have toward encouraging 
similar undertakings in PVance. 

The plant is e(iuipped with four turbines, each capable 
of developing a force of 6,500 hfi. It is proposed to 
install another turbine at an early date, and thus 
increase the production to 27,000 hp., an amount that 
e<iuals almost one-third of all the energy consumed 
under different forms by the city of Lyon. 

Proposed Bill for an Association of 
Nitrate Producers of Chile 

A cablegram from Ambassador Shea, Santiago, Chile, 
states that a bill has been presented to Congress by 
the Nitrate Commission of the Chilean ('ongress, to be 
discussed soon, for the creation of an association of 
nitrate producers of Chile. The bill provides for the 
control of freights and the purchase of ships, the pur¬ 
chase of materials for producers, and sales through 
direct agents. In addition it fixes prices and produc¬ 
tion, provides for technical work, direction of labor 
conditions, with a board of directors composed of 
eighteen men, six of whom will be appointed by the 
President. The government and members will con¬ 
tribute lOc. per 100 lb. produced until a capital of 
£5,000,000 is formed; the members mu.st own an actively 
producing plant.and not be purchasers from other pro¬ 
ducers. An export duty of 6.76 pesos gold < 1 peso - 
.‘^Glc. United Slates currency) is fixed for every 100 
kilos of nitrate exported; this is to bo reduced one- 
half for members of the as.sociation. 

Industrial Situation, in Holyoke 

In common with other parts of the country, the 
indiHstries in Holyoke, Mass., have been affected by the 
recent business slump. The textile mills in the city have 
been forced to shut down part of the time and are now 
running only three or four days a week. 

The paper industry has also been hanl hit, particu¬ 
larly the fine-paper mills. Many of the mills have de¬ 
partments down for part of each week, while others 
have not been operating for some time. The coarse- 
paper market has not yet been influenced perceptibly by 
the present business conditions, but there arc indica¬ 
tions that it will soon feel the effects of these conditions, 
as the unfilled orders of some of the mills have de¬ 
creased during the past month. The dull time of the 


year, which includes the holiday season and inventory 
time, is close at hand, and the manufacturers do not 
see any prospect of betterment before the new year. 

Many consumers of paper are not buying now, hoping 
that prices will go down. They have not large stocks 
ahead, and are buying only to such an amount as they 
find absolutely necessary. No great changes in prices 
need be expected at present in the high-grade writing 
papers, as raw materials and wages are still high. New 
rags, which are used in the highest grade writings, will 
probably remain ^t their present prices or may go 
higher, due to the fact that few of the textile mills in 
New England are producing any cuttings. 

Although manufacturing conditions are unsatisfac¬ 
tory, there is as yet little unemployment. The manu¬ 
facturers are trying to keep their organizations intact 
by having their mills running part time. There will 
probably be enough work to prevent any hardships to 
the employees this winter. There has been no talk of 
a reduction in wages, and there is no likelihood of any 
for some time. 

Water, fuel and transportation conditions are .satis¬ 
factory. The mills have enough coal for the coming 
winter, and unless unforeseen circumstances arise will 
get through fairly well. 

Sherwin-Williams Co. Optimistic About Paint 
Industry 

T’he sales of Sherwin-Williams Co. for the fiscal year 
ended Aug. 31 show a total of $75,952,000, which is a 
gain of $22,000,000 over the banner year of 1919. Com¬ 
parison of the sales of $51,817,000 for the American 
companies alone with the $36,992,000 of the previous 
year shows a gain of 40 per cent. 

According to the balance sheet the company has cur¬ 
rent assets of $27,679,859 compared with current lia¬ 
bilities of $6,636,738. It has $992,855 in the cash ac¬ 
count, and inventory of $15,814,260. During the year a 
stock dividend of 50 per cent was declared so that the 
surplus account shows $4,481,667 this year compared 
with $7,175,311 a year ago. 

Commenting upon business conditions, Walter H. 
Cottingham, president of the company, says: 

We .‘<ee no reason why there should be any im¬ 
mediate let-down in the sale of paints and varnishes 
where the iin.satisfied demand is still great. There is an 
immense amount of left-over repainting to be done, and 
with the big building boom which is bound to come, we 
are looking forward to continued sales gains. In fact 
the figures since the start of the new year, Sept. 1, 
show constant increases over the figures of last year. 

We know of no better barometer for business condi¬ 
tions than to stiuly the operations of our own ten dis¬ 
tricts, twenty-seven divisions and seventy-five ware- 
hou.se.s and distributing points, practically all of which 
report continued sales increases. 

Merchants, it is true, have a tendency to order smaller 
stocks, blit the wise merchants are not allowing their 
business to run down at the heels for lack of stock. 
They are not letting possible declines, which might 
amount to a few hundred dollars in their purchases, 
st*ind in their way of making several thousand dollars 
profit by having good stocks on hand to keep up a' 
permanent business and give service to their customers. 

In our own retail stores for the year just closed we 
showed a gain of 65 per cent, and since the new year 
started Sept. 1 there is an increase of 20 per cent over 
the record figures for the same period last year. This 
indicates an active consumer demand. 

A group of our managers who recently toured the 
country report that in all sections they visited, with a 
f<»w exceptions, they heard and saw only evidences of 
basic soundness and prosperity. This goes back to 
agricultural conditions in the last analysis. 
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Personal Book Reviews 


Lieutenant Colonel Walter (\ Baker has been trans¬ 
ferred from the Coast Artillery to the Chemical Warfare 
Service and has been placed in charge of the supply divi¬ 
sion in the office of the C.hief of the (Chemical Warfare 
Service. 

Lieutenant Colonel Claude K. BuiLHAivf has been Iraiis- 
ferrcd from the Coast Artillery to the ('heniical Warfare 
Service and has been placed in charge of the administrative 
and personnel divisions of the Service. 

William W. Cori.ent/, physicist of tlu‘ Bureau of Stand 
ards, Washinjrton, 1). has been awarded the .lanssen 
Medal by the French Academy of Sciences. 

Fritz J. Frank, vice-president of the Iron Ai»:e Publish- 
in^j Co., has been elected president of that company, follow¬ 
ing the resiRnatioii of William 11. Taylor, who luul been 
president and jr^^neral manager for more than ten years. 
Mr. Taylor has resigned because tif ill health, and has 
retires! from active connection with the Iron .Ajje Publish- 
injJT Co. He went to /roa Atje as j^eneral manager, after a 
KL'oup of publi.shers had acquired the ownership from David 
Williams. Previously, Mr. Taylor had heen coiinectetl with 
various trade and engineerings publications over a periotl 
of fifteen years, having: for a time been vice-president of 
the McGraw Publishing Ct). an<l later president of the 
Taylor Publishing Co. of (’hica^o, which consolidated 
hjUfjincer and Slvani Kuqiuvvniuj. Tie and his associates 
on acquiring Iro7i Age separated what had lon^: been a 
hardware department of that journal, and established it 
as Hardware Age. Mr. Frardc has been with the Iron Aije 
Publishing Co. since 1910, after an active association with 
other trade publications, amonjr them Colliery Engineer and 
Mining and Scientific I*ress. He has a wide acciuaintance 
in the iron and steel and machinery trades, is experienced in 
business journalism, and is thoroui»:hly committed to the 
traditions and standards of Inoi Age, which belongs in that 
progressive group of business publications which put edi¬ 
torial service to the reader as the basis for substantial and 
sound publishing development. 

G. K. Herzog has recently been Iransferreil from the re¬ 
search department of the Kloctro M<*tallurgical Co., Niagara 
Falls, N. Y., to the Tlayries Stellite ('o., Kokomo, Ind., in 
charge of the research and development department. 

A. Stuart Kelsey is now assistant research chemist with 
the Standard Textile Products Co. The ])resenl invest iga- 
titm is at the Buchanan, N. Y., factory. 

Dexter S. KimbALI., profes.sor of industrial engineering 
at Cornell University, Ithaca, N. Y., spoke before the De¬ 
troit Engineering Society on Dec. ."t (»n “A Broader Field for 
the Engineer.” 

Dr. Samuel A. Maiiood, formeily s<*riior r«*search i hcmist 
of the Forest Products Laboratory, Madison, Wis, is now 
associate professor of organic chemistry, Tulane University, 
New Orleans, La. 

Charles A. Miinrob, vice-president of the People's (Jas 
Tiight & (^oke Co. of Chicago, has been electe«l president of 
the American Gas Association. 

C. G. Selden and C. E. Andrews of the Walker Chemical 
Co., Pittsburgh, Pa., have recently sailed for England and 
the Continent on business for the company. 

Dr. Gerald Tj. Wendt, of Chicago University, has Just 
returnctl from a Western trip. He spoke before the Tri-City 
Chemists' (Hub at Davenport, Iowa; the Kansas City, Neb, 
Omaha and Ames Sections of the American Chemical 
Society on “Electrometric Titration.” At the University of 
Nebraska and Grinnell ('ollege, he delivered lectures on 
“Activation and Elementary Ga.ses” and the “Nature of 
the Atom.” 


WHAT'S ON THE WORKEK'S MINI). By Minting WiU- 
iants, personnel director Hydraulic I’ressed Steel Co. 

pp., illustrated. New York: Charles Scribner's 
Saiis. Price $‘2.50. 

Whiting Williams was not the ordinary kimi of personnel 
director. He wished to get a lirst-hainl im])re.ssion of the 
man in overalls for the general good in .solving the proh 
lems of capital and labor. Having arranged for his salary 
as personnel director to go t<» his family, he went forth 
with $*25 to earn his liying as .i coniinon laborer for seven 
months. The oliservalions from his experiences have been 
set down in this interesting book. Mr. Williams* previous 
experience of life had been as assisLnit to the president 
of Oberliii ('ollege and a.s executive sevretary for tlie Cleve 
land Welfare Feileration. 

This alert looking young Ameriean gut into a sheepskin 
overeoat and let his face go unshaved until he looked tin* 
part. During seven months in 1919 he worked in steel 
niill.^, coal mines, railroad yards, inm mines and .shipyards. 
As .Soon as he had walked the plank of “the good ship 
'White Collar,’” he found himself in a dilTerent world, 
lie learned the feelings of men herded tuitside the hiring 
gales at the inerey of bullying guards, and of the irritating 
inadeqiiaey with which many linns deal with their em¬ 
ployees. At one large steel i)Iant where 10,000 men are 
employed, “the young clerks supposed to do the hiring 
gave most tif their time to tickling the backs tif the necks 
or the much-exposed chests of the young stenographers,” 
while the applicant.s, to whom jobs and proper eonsi<lera- 
tion meant a great deal, could talk to the clerks only thrmigh 
twi) misplaced holes in plate-glass. 

In all the Jobs where he worked the author found much 
waste and inetlieiency resulting from the bad influence of 
the wrong kind of bosses. So many eorporations have ele- 
vated the wrong type of individual tiver his fellows that 
liitteriu'.^s and enmity have driven out co-operation. Lead¬ 
ers irist(‘ad of drivers are neede4l for foremen, the aiiMau* 

makes i)Iain, and chn)nic fatigue does in»t pay, as etriciency 
engineers have agreed since Taylor conducted jiis famous 
|■\periments in loading pig ir«m. The .average unskilled 
worker i^. l.acking in enthusiasm for his work, because he 
does not understand what it ail means, and generally no 
irispiration is to be obtained from (h(‘ foreman. 

Strang** to say, higher wages :ire not the solution *>f 

labor unrest, di*clar<s Mr. Williams. “What makes the 

wheels of all of us g;*i 'round is (he desire for a satisfying 
s( n.se of our own indivifliial worth-while-ness, and the cause 
*d’ practically all I la* Irictinn b<*lwe<*n peopi/*, and esp<*cially 
between peoph* of ditTerenl gmujis ;md statuses, is to be 
baind in otb'iided or «jhslrucled .self re.'ip***-!, injur(*d priilc* 
and hurl feelings.” Thi.s is a lesson that employers are 
gxtremely slow at learning; th<* truth has been pointed out 
again and again, yi*t even so well slated ;in argunn*nt an 
Mr. William^' will probably be heed**d by only a few. He 
coiitinue.y, “W«* giv** to the dollar altogether t*»o great an 
importance when we c*msider it the cause either of men's 
imiu.stry or their iiitrigm*, tlu*ir virliM-s or their vices. The 
*loIlar is nu'ri'ly an especially convenient and simple inAans 
f*)r f.'icilifalirig the nieaMin*nierit of a man’s ilistarn'e from 
tin cipher and insignilieanee among his fellows. If it <loes 
not .'^erve that end it is not s*)iiglil beyoinl the na)*n»w limit.s 
re*]uired for the <laily brea*l as where e<ms|)ieuous leisure 
proves nifii’e valiiahh* to this end and .'-o causes loafing in ex 
:ietly tin* same way that the standing wliieli the doll:ir 
can buy for Ih** employer brings iiim down diligently on 
lime every day to bis <lesk. HeyomI a eerl;iin point, fl<*- 
pendenl upon tin* .standing and status which th** dollar 
can buy in the c<immiinity, th** increa"** of wages is thus 
<jU'te as likely to lessen as to increase effru’t.” Incidentally, 
much the .same kind of argument has be**n a<lvanccil by the 
pn*s(*nt reviewer during the past several years in articles 
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in Kuybivering NeirH-lit^cord, •Mining and Scientific Prens, 
and hJngineering and Contracting. • 

Mr. Williams emphasizes the f^real to the community 
accruing from the worker’s self-respect, ttje self-respect that 
keeps “the millwrijfht at his bench every working dfiy, an 
upright, forward-lookinj»: and sincere worker and citizen.” 
When workers lose their self-respect, says the author,- from 
mistreatment under j^roiichy foremen, or from haviiifi: to 
stand at hirint^ ^ati^s, or from beinjc herded out of their 
ri^rhts by pompous officials, there is a certain paraliyzinj? 
effect which destroys the morale of a siKnificant part of the 
industrial community. 

In the last several chapters of the book Mr. Williams makes 
some definite sujrfjestions for betterinj? conditions in industry. 
He is opposed to the twelve-hour <lay and seven-day week 
which prevail in much of the iron and steel industry, be- 
cau.se chronic tiredness and temper do not pay. The worker 
should have more security of steady work, and should not 
be hired and fired ns a commodity to which nothing else 
i.s due a point which Samuel (lompers has lon^ empha¬ 
sized. The so-called “Americanization,” which is so jflddy 
prated about, should be tauKrht not only by Knjrlish classes 
anti welfare officials, but by actual demonstration of what 
Americanization means, as when a foreman eommands, a 
judp:e instructs, a newspaper reports and a salesman sells. 
In other words, the oflicials elevated to positions of im¬ 
portance in our communities should be picked more care¬ 
fully for their influence in illustratinj^ the best ideals of 
America. 

The final picture of the worker that Mr. Williams Rives 
is that of a human bciriR neither lazy nor avaricious, but 
willinR to co-operate if he can understand the work and 
will be rewarded fairly for RivinR the be.st that he has in 
him. The worker is much like the rest of us, in fact, thouRh 
with much less chance to learn what he wants to know 
about thiriRs. On the <ither hand he “can see fine points 
in a dull and monotonous job with an eye that should shame 
us,” and he has a naive wish to be useful and to be rccoR- 
nized as useful. Such considerations as those should be 
Riven sincere thouRht by employers. The problem of capi¬ 
tal and labor is assuminR menacinR proportions. If arRU- 
ments such as Mr. Williams’ are not heeded, dire disaster 
may come to American industry. Nmployers should use 
more imaRination and prescience than has been the custom 
amonR their kind. More men like WhitinR Williams should 
be promoted to the critical positions in industry. 

P. n. McDonald. 

-x- * * 

GAS AND FUEL ANALYSIS. By Alfred II. White, 

profe.ssor of chemical enRineerinR, University of 

MichiRan, Ann Arbor. International Chemical Series; 

.second editon. revised and enlarRed. Pp. xiii -f 304; 

54 fiRures. New York and London: McGraw-Hill 

Book Co., Inc., 1920. Price, $3. 

• 

The author of this book undertook an exceedingly diffi¬ 
cult task when attempting to combine the functions of a 
text book with those of a reference volume. His purpose 
to this end is stated in the preface of this second edition, 
as follows: “The needs of students have been kept in mind, 
but the intention has also been to make the book one which 
would supply the practicing engiiieer and chemist with the 
most necessary information.” Despite the difficulty in¬ 
volved, the work succeeds admirably in presenting for stu¬ 
dent use as well as for experienced workers the important 
types of gas- and fuel-testing equipment and the methods 
for their successful use. 

The second edition profits greatly by the extended addi¬ 
tions which have been made from recent work by the Bureau 
of Mines. Bureau of Standards and several technical socie¬ 
ty's, notably the American Chemical Society and the Ameri¬ 
can Society for Testing Materials. In most instances the 
methods described arc the latest and best which have found 
general practical acceptance. In only a few cases have 
novel methods not yet generally used been permitted to dis¬ 
place or overshadow the better recognized procedures. It is 
evident that the author has carefully kept in mind the fact 
that one who will use the book will want a description of 


methods and equipment generally available and acceptable, 
rather than more novel procedures not yet accepted or for 
which apparatus is not usually available. 

If a more frequent and elaborate attention to interpreta¬ 
tion of analyses had been possible, this would add materially 
to the value of the text, both for the student and the prac¬ 
tical worker. Because of the very general application of 
the work, however, such discussion of interpretation of 
results would have been difficult and possibly at times mis¬ 
leading. The author may, therefore, be excused for this 
omission. 

It is a little unfortunate that the treatment of absorption 
methods for gas analysis is .so limited. In this particular 
chapter many of the most valuable chemical procedures arc 
mentioned, but there is no pre.sentation of the more valuable 
recent types of apparatus for use ‘n this field. The single 
illustration of this chapter presents an old-style Hempel 
outfit of a type showing evidence of such assembly as might 
be expected from the undergrailuate student in college. The 
idea all too generally hehl that the Hempel apparatus is 
superior in accuracy to equipment of the Orsat type, using 
numerous modern styles of pipette, should not receive this 
encouragement. This fallacy is still further encouraged 
by the presentation of the Orsat apparatus in two modifica¬ 
tions, both old and out of date, in the chapter on technical 
gas analysis, whereas in the chapter on exact gas analysis 
there is no hint by illustration as to the form of pipette 
which is recommended. Th‘s lack will perhaps be offset 
in any course of instruction by proper aid from the lectures 
and Laboratory advisers; but for use of the practical man 
outside the college there is nothing to suggest that exact 
gas analysis is made as much more difficult by improper 
selection of pipette as by inferior burette or improper 
technique. 

Successful gas and fuel analysis is chemically and phys¬ 
ically of extreme theoretical simplicity. Success demands 
care and skill rather than much knowledge. The apparatus 
and its manipulation demand more finished technique on 
the part of the operator than almost any other type of 
chemical analysis commonly used. The opportunity for 
error on chemical grounds is almost nil by comparison. 
If one recognizes these points as a result either of experi¬ 
ence or careful instruction, he can well take this text as a 
most valuable guide for his work. If he docs not take it, 
it would be difficult to .say what else could be recommended 
as a substitute in American literature. 

K. S. McBride. 

* * * 

KAOLIN OF INDIANA. By W. N. Logan, State Geologist 
of Indiana. 132 pp., cloth; 43 illustrations and colored 
plates. Indianapolis: The Department of Conservation, 
^State of Indiana, Division of Geology. 

This report is devoted to the geological conditions of the 
occurrence, the origin, geographical distribution, the physi¬ 
cal and chemical properties and the uses of kaolin in the 
state of IndianA. The occurrence of large beds of kaolin 
in southern Indiana has long been known. Its extremely 
pure and crystalline appearance, together with its inter¬ 
stratification with sedimentary rock.s, has been the cause 
of a great deal of speculation concerning its origin and 
geological occurrence. Some have suggested that a coal 
bed at one time occupied this horizon and was burned out, 
while others see in this unusual deposit the residue of a 
decomposed limestone. A new theory of origin is proposed 
in the report. 

Although this clay has been used intermittently for 
several years, it was left for the author to make a 
detailed survey of the deposits and work out its origin. 
Extensive laboratory tests have been made of the chemical 
and physical properties of the clay. Samples have been 
tested in a large number of laboratories connected with 
industrial plants and Government bureaus. Topographical 
and geological maps of the areas in which the kaolin is 
found are embodied in the book. 

The matter is well presented and holds much of interest 
to ceramists and clayworkers. 


Chester H. Jones. 
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NKW INDUSTRIAL UNREST. By Ray Stamiard Baker. 
232 pp. New York: Doubleday, Pajrc & Co.; 1920. 
Price, $2. 

So much of the literature on industrial unrest has been 
written by interested parties that a discussion by a trained 
writer cannot fail to have an interest and a value of its 
own. It is difficult, however, for anyone to write on such 
a subject without being guided, to some extent at least, 
by personal opinions, and to many it will appear that Mr. 
Baker writes from the viewpoint of a sympathizer with 
organized labor rather than an impartial observer. The 
first twelve chapters of the book are n/ore in the nature 
of a description and an interpretation of recent eveiit.s in 
the industrial world of America. The six concluding chap¬ 
ters are largely devoted to a discussion of the shop-council 
system and its application both in Europe and in America. 
In this the author is developing a line of thought that is 
not particularly popular in our industrial world today, 
since, except in cerUiin specific industries, shop councils are 
not in favor in America with employers or, more especially, 
with employees. The author lecognizes the difficulty of 
indicating any simple solution of a problem of such com¬ 
plexity and appears at his best in his concluding paragraph, 
in which he says: 

“In another sense, there is a solution. It consists in the 
attitude, the spirit, which one maintains toward the labor 
problem—an adventurous, inquiring, experimental attitude, 
ever hospitable toward new facts; and a generous and dem¬ 
ocratic spirit. I wonder if men can find thi.s solution in 
its completeness without some high faith in God, and some 
vital interest in their fellow men.” T. T. Read. 

* * -X- 

THE MANUFACTURE OF SULPHURIC ACID IN THE 
UNITED STATES. By A E. WvUh and D. E. Fogg. 
216 pp., 36 figures and IT) plates. Washington: Super¬ 
intendent of Documents. 

This bulletin, No. 184, is a fine report on the investigation 
of the sulphuric acid industry by the Bureau of Mines. It 
will be gladly received by the men in the industry, especially 
by those who have not had the opportunity of making many 
observations due to limitiitions in their outside connections. 
Sulphur, pyrite and pyrrhotite and byproduct sources of 
SOa are treated in an adequate manner. Production methoils 
and equipment for the chamber and contact processes are 
described in fifty pages each. A remittance of 40c. is asked 
to help defray the costs of the distributing office. 

Wallace Savage. 
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The Chemical and Allied Industrial Markets 

New York, Dec. €, 1920. 

It could hardly be said that the general trend of affairs 
changed materially in the chemical market during the past 
week. As a whole trading was along quiet lines with the 
tone fairly steady. Continued absence of forced selling, 
however, is e.stablishing a better feeling, while stronger 
confidence is gaining in business prospects for 1921. Mis¬ 
cellaneous buying incjuincs for domestic and export needs 
were reported for hiehrowate of soda and these have 
strengthened the spot market and nearby positions to a per¬ 
ceptible degree. Sales for material ex store reached 9ic. 
per lb., while January shipments were quoted firm by 
dealers at lOic. per lb. Leading producers named 16c. per 
lb. for contracts over 1921, and this price also held good for 
export. Resale lots for aluminum sulphate were offered at 
3tc. per lb. for the iron-free grade, while rumors were cur¬ 
rent that a price of 31c. per lb. could be had on firm busi¬ 
ness. Moderate quantities of the commercial type were quoted 
at 251c. per lb. Small lot trading of oxalic acid was re¬ 
ported at 18c. per lb., with sellers asking up to 19c. per lb. 
The demand is very slow and buyers show little interest 


in quantities exceeding actual wants. Formaldehyde in¬ 
quiries for domestic •and export re<iuireinenls reached the 
market in more volume than any chemical on the list. Odd 
lots were reported.to have sold at 18i»e. per lb. early in the 
week, with a pronounce4l strengthening during the latter 
half. At the close the market appeared quite sternly at 
19c. per 1b. Jobbers are holding standard brnnils of solid 
cuuntie soda at $3.7r>(y)$4 per 100 lb., and reported scattered 
transactions at these figures. The movement in this 
cliemK'al has been along quiet lines of late and the tendency 
to bring buyers into the market was noticed when dealers 
(luoted figures as low as $3.66 per 100 Ih. Manufaeturers* 
views on eontraets remain unehanged at 3ile. per lb. basis 
60 per cent f.o.b. works for 1921 shipment. Producers con¬ 
tinue to name ISc. per lb. works for prime American 
ehlorate of potash, while large resale lots of imported and 
domestic material are being offered freely at vjirious i)rices 
down to 13c. per lb. with no actual trading noted. 

Coal-' f All Prodi’its 

Prominent factors in (he crude and interme<iiate markets 
are viewing conditions with more optimism. 3 le voliinie 
of cheap resale material seemed to he diminishing in one 
quarter and another and some producers iin* expecting to 
name contract prices over next y4*ar in a very short time. 
The general feeling seems to he (hat considering the e«»st 
of production, the nearness of present prices to those 4>f the 
pre-war period and the heavy demand that will be iiole:l 
when normal conditions appear will autom.atically prevent 
any lower range, but will show goo*! prosjiects of a<ivances 
in a majority <»f commodities. Trailing iluring the past 
week was of the ijuiet routine n.'iture that has followed 
along the same lines for the past iiionth, with buyers 
exhibiting timidity in must directions. The crude market is 
uncertain. Some items are holding steady, while others are 
in little demand and n‘flecting an <*asy U*ndency as to price. 
Bettzvve, c.p., is moving in fair volume with drums hebi at 
3.')e. per gal. The* 90 per cent is offered at 32C(r'f)33e. per gal. 
Naphthaleue protlucers have n.anied 9f/ni0c. per lb. for con¬ 
tracts over 1921. Consumers did not come into the market 
with this announcement, although a more sLible condition is 
looked for in the near future. Inquiries for alpha naphthol 
are attracting attention lately and the few factors making 
it report the supply very limited, with the crude grade held 
at $1.10 per lb. and the refined at $1.45 per Ih. On account 
of the general quiet conditions throughout all the markets 
and the extra receipts of authrneeuc from abroad, the sup¬ 
ply of this product has been much <*asier of late and buyers 
have been able to force holders to make considerable eoii- 
ee.ssions in some c|Uarters. The 80 per cent grade ranged 
from 85c. to $1 per lb. Domestic demand for alpha naphthyl- 
amine remained quiet, while resale lots were not being 
offered as fre(*ly and producers continuiMj to quote 47(riU50c. 
per lb. A quiet routine business is being noted in Dini- 
trutolueve in smaller lots and prices held steady at 270ri)30c. 
per 11). in the ab.sence of any low-priced resale stocks. There 
is a v<*ry quiet market reported in orthotohndiue, with con¬ 
sumers taking only limited quantities to cover present 
needs. Prices are <iuotcd unchanged at 30Cm32c. per Ih. 

Cliemiciil Outlook for 1921 

The chemical and alliiMl markets have reflected flashes 
of activity lately, and tho.se eager to take an o))tiniistic view 
of these deinonstralions believe that the long period of 'jciui- 
datiun with all its depressing influences is nearing its end. 
Producer.', do not expect any active resumption of business 
similar to that of the early months of 1920, hut feel confi¬ 
dent that the new year will bring with it a vast improve¬ 
ment in the industrial conditions of the country. The first 
quarter of 1921 is looked forward to furnish the change, 
but u conservative, steady expansion in general business 
circles is expected prior to that time. The probability of 
easier money rates and loans from leading financial insti¬ 
tutions is a probable factor in the biisine.ss situation. Cap¬ 
tains of finance have expre.sscd their intentions of relieving 
any intense situation that may ari.se, and are ready with 
plenty of available fund.s. This will undoubtedly allow the 
launching of new enterprises and the elaboration of plans 
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which were forniulateii some tNmc a>?o by leading chemical 
manufacturers. It stands to reason t^iat heavy liquidation 
in securities and in practically every important commodity 
in the country has released a lar^e supply of funds which 
bankers will be ea^er to place as soon as yearly dividends 
and settlements are completed. 

(’REniTS Tu Fokeicjn Buyers 

America is also confident that ways and mejins, will 
shortly be established for the Rrantinjr of extended credits 
to foreijifn buyers. This wouhl relieve the tit^ht situation 
confrontiriK our present export trade and foster new forei>?n 
buying. While this mijrht temporarily work against' ex¬ 
change rates, it is absolutely (‘ssential that Kuropean coun¬ 
tries be allowed to purchase raw products here, as their 
supply is so small that it is retardin>r ^really their progress 
in a return to normal trade. I*ri>mirw‘nt chemical producers 
have fre(|iiently expressed their bidief that Kurope is sorely 
in need of raw materials of all kinds. 

Labor Conditions 

Labor conditions are still abnormal. Organized labor 
has umlermined unionism by its drastic demands for con¬ 
tinuous increases. Tanneries, soap factories, textile mills 
and dye plants have been compelled to close their doors at 
various limes because the decline in price of finished prod¬ 
ucts was not reciprocated by labor. The result is that labor 
will be enrolled at a price more commensurate with the 
cost of finished commodili**s when these plants resume oper¬ 
ation. It is already significant that labor is entertaininipr a 
more conciliatory view, and as the cost of living; comes down 
a nmre equitable understanding^ will prevail. 

No Reason for Pessimism 

.Americans are not inclined to pessimism. A country with 
over 100.000,000 ])ersons to be eltdhed, fed and housed will 
not find conditions stai^narit for an indefinite period. De¬ 
pression has featured the chi»mical industry since last May. 
Although lar^e losses have been taken, there are still a few 
more to he assumed. The sooner this is realize*! the better; 
but the <lark streaks are gradually <lwindlin^r away and 
American industry is cominji: into its owui before lonp 
primed for its battle of world-Avide trade supremacy. 

The Baltimore Market 

• Hftit ifmtrt', Dec. 1920. 

Little chanjje can be rep<irted in the local market on 
fertilizer raw materials. Baltimore fertilizer manufacturers 
depend largely on the Southern territory as an outlet for 
their jjoods. Because of the sudden break in the price of 
cotton. Southern planters are jrenerally in a bad financial 
condition, ami as a consequence the manufacUirers arc hav 
inn: little success in collecting; for n:<>ods shippe*! durinj; the 
past .st'ason. As a din*ct n*sult of this tin:ht mom*y situa- 
ti«)n in the fertilizer industry, coin])araliv*‘ly small tonnajres 
of raw materials are beinjr purchase*! and the purchases 
that are beinj; ma*le are strictly on a lian*l-to-mouth basis. 
At this time it would appear that the tonnajre *>f fertilizer 
use*l in the South will be n:i*^*atly curtailed. 

We miiy sum up the situation by sayinj; we have a wait¬ 
ing market with r*>o*I stocks of material in evi*lence and 
no particular interest beinp: showii in them. 

ArU! Phnaphatc. The market may be *iu*)te*l mnninal at 
$ir>.fi0 per ton, basis Ifi per cent hulk, run of-pile. Round 
t*>nnan:es to fertilizer *lry mixers could b*‘ close*! as 1*)W as 
$lf» on this basis. 

Niiralc uf Sndn. Importers are *|U*»tinn: the market 
mmiinal at per 100 lb. ex vessel .Atlantic ports. Re- 

salt* l*»ts *if round tonnajjes. however, have been recorded 
as low as $‘^. 70 . The market *»n nitrate at this time is 
*iuite uncertain an*l the trend seems to be tiownward. 

Snl/ilnitr of AtHnnniia.- Resale lots have been offered this 
week a** low as .$i p*'r 100 lb., basis 2r» per cent, in sinjrle 
or *l*)uble bajrs f.o.b. shipping p*)int. Tiarj;** stticks are mit 
in evidence at this time. 

Pntoah . number of resale parcels tif Cierman and Alsa- 
titin salts have b*'e:i placed before our Iratle. We (luote the 
market nominal, muriate $1.80 per unit, kainit an*l manure 


salts $1.76 per unit, all cx vessel North Atlantic ports. 
Nebraska potash is being quoted nominal at $2 per unit f.o.b. 
mines, in single bags. 

Fish Scrap .—There has been no further change in the 
market on machine-dried unground menhaden fish scrap. 
This commodity is still being quoted and occasional sales 
arc effectetl at $4 per unit of ammonia and 10c. per unit 
B. P. L. ex schooner, Baltimore, in buyers* bags. A goo*l 
stock of unground scrap is still being held by the fish fac¬ 
tories. This is a very unusual situation, as the scrap pro¬ 
duction is usually entirely absorbed by the end of the fish¬ 
ing season. We have previously reported that all the fac 
tories on the Chesapeake Bay have “cut out’* for the year. 

The Iron and Steel Market 

Pittsburgh, Dec. .f, J920. 

The reductions in bars, shapes and plates to the Steel 
C*)rp*)ration level made a week ago today, as noted in last 
report, have not induced the placing of an appreciable 
amount of business, nor indeed was it expected that any 
great amount of business would result at once. It was 
simply a case of the independents being clearly in an 
untenable position as to prices, with the incentive for main¬ 
taining prices removed, the incentive previously having been 
that of being able to make contract deliveries. Contracts 
had run out or customers were refraining from furnishing 
any further specifications. At this writing two or three of 
the Eastern independents have not yet reduced their quota¬ 
tions, and this may indicate that they still have some con¬ 
tract tonmig**. As to the market, there is no range of prices, 
since any one of the sellers at the Steel Corporation prices 
could tiikc care of the entire demand now found in the 
market. 

Monday of this week a large independent producer of 
wire in the RitLsburgh district eame down to the Steel Cor 
poratioM prices, 3.26c. for plain wire and $3,25 for nails. 
Other independents have shown no haste to make formal 
reduclions, their position being that they still have some 
contract business on books, while there is no important busi¬ 
ness in the markcl. to be lost by not meeting the situation. 
The entire market for wire products is now quotable as 
follows: Wire nails, $3.25; plain wire, 3.2nc.; galvanize*! 
wire, 3.95c.; painted barb wire, 3.C5c.; galvanized barb wire, 
4.35c. Tile nail price is that of the Tiidiistrial Board sche*l- 
ule, but the price on wire is $5 per ton above the Industrial 
B*)ard figure, the American Steel & Wire Co. having made 
an advance of that amount last August. 

Manufactured Steel Products 

.Adjustments are naturally to be expected in manufacture*! 
steel products, in harmony with the *leelines in the hot 
rolJe*l material. Last Monday two producers of cold- 
fin ishe*] steel bars formally reduced their *iuotations by $8 
a ton. from 4**. to 3.fi0c.. and *)thers intimated that they 
woiiM reduce their <|Uotations whenever attractive bu.siness 
sh*)uld b*» offerc*!. On Wednes*lay a leading producer of 
holts and nufSs announced new discounts, represe?)ting 
reductions from prices previously prevailing of approxi¬ 
mately 20 per cent. Rivets, spikes, chain, etc., are awaiting 
readjustment. 

Contract Adjustments 

In most **ases when pro*lu*'ers have ma*le reductions it 
is either f*>rmally .stated or is inferre*! that any unfille*! 
busin**ss remaining on books will bo adjusted to the reduced 
prices. This is the common practice in finished steel prod¬ 
ucts. While contracts arc* made, the contract is largely in 
the natiin* of an option given the buyer, who by refraining 
from specifying can nullify the contract. Long ago a con¬ 
tract for three months, six months or a year was regarded 
Firacticaily as involving simply a lump amount, but a few 
years ago the mills instituted a change, whereby the con¬ 
tract required specifications in equal monthly quantities, and 
any tonnage unspecified monthly w'ould automatically be 
canceled. The option feature of the arrangement is usually 
extended so that a mill will accept cancellation when the 
aclual specifications have been filed, provided manufacture 
has not been commenced. In semi-finished .steel and pig iron 
the .sales practice is different, contracts being regarded as 
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absolutely binding?, thoug:h as a matter of accommodation 
postponement of delivery is frequently permitted. Several 
years ago the sheet mills instituted what they denominated 
a Kreat reform, a binding contract beinf? adopted, providing 
for reciprocal damages, a^^alnst the mill if delivery was not 
made and against the buyer if specifications were not fur 
nished and the material accepted. It is doubtful, however, 
whether the sheet mills will seriously attempt to enforce 
contracts at this time. 

Pipe and Sheets 

In tin plate, bars, shapes, plates and jvire products the 
independent market is now down to the Steel Corporation 
market, the change havimr occurred quickly and province 
much less spectacular than miy:ht have b**en expected. Of 
the prominent rolled products rails, sheets ami pipe still 
present two markets. In rails the Steel Corporation has not 
formally announced its prices, but these will doubtless be 
G.20c. for galvanized sheets, these* prices bein>*: $10 a ton 
with the Industrial Board schedule, and presumably llu* 
independents will make the .same prices. 

In sheets the market continues to decline rapidly, the 
decline in the past week beirijr half a cent a pouml or more. 
Several independents are now willing to take business at 
■l.or»c. for blue annealed sheets, 4.85c. f»»r black shc*cts and 
<5.20c. for galvanized sheets, these prices beinjc $10 a ton 
above the Steel Corporation or Industrial Hoard prices. 

In pipe, which has been by far the strongest of the 
finished products, the Steel Corporation and independents 
have been only $7 a ton apart, the Steel ('orporation’s prices 
representing: a basing di.scount of 57i per cent, while the 
list issued by the independents early in the year is on a 54 
per cent basis. Independents have at times secure*! larj-re 
delivery premiums above their rejjular list. The market is 
in such condition that the independents may not have 
occasion to reduce for many weeks. 

Yesterday the American Sheet & 'I'in Ulate Co. had its 
semi-annual opening of onler books, whereby contracts will 
be made with manufacturing consumers for the first half 
of 1021, prices being the Industrial Board prices continu¬ 
ously maintained by the Steel Corporation: Tin plate, $7 
per ba.se box, 100 lb.; blue annealed .sheets, 10 gage, .‘L55c.; 
black sheets, 28 gage, 4.3r)C.; galvanized sheets, 28 gage, 
5.70c. As the company will carry over about three months 
of work, the deliveries to be arranged on new contracts will 
be practically for the second quarter. 

Biu Ikon 

Declines in pig iron have continue*!. Although th«*rt* has 
been scarcely any incentive by way of inquiry, furnac** 
*]uotations are down in the week by $2.50 on hessemer ami 
$2 on foumlry and basic, to $37 for foundry, $35 for 
bess**mer and $33 for basic, f.o.b. valley furnace.s, freight t*i 
Pittsburgh being $1.96. Again it is suggested by furnace 
interests that the remainder of the pig iron decline will b** 
relatively alow, and d*)ubt is even expressed whether basic 
iron will be down to $30 before April 1. As to the eventual 
bottom of the pig iron market, before an upturn occurs, 
practically all views lie within the limits of $25 and $30 for 
basic and foundry grades. 

The Kuti're 

The iron and steel market generally is altogether t*)*» 
stagnant for the condition to last. After a period of activity 
the market can be entirely inactive for a time, but in a 
prolonged period of dullness there must be some buying 
from day to day. On this basis a moderate revival in 
demand is expected to occur immediately after .Ian. I, but 
no general buying movement, with any stiffening in prices, 
U to be expected before April at the earliest. While the 
decline in the independent market to the Steel Corporation 
level was universally expected, hardly anyone expects the 
independents to stop at that level, and it is probable that 
more or less shading will eventually develop, though perhaps 
not to an extent that would reijuire the Steel Corporation 
to reduce its prices. Apart from the matter of prices, 
which is a detail the steel producers are bright enough and 
quick enough to take care of, no heavy demand for steel can 
be expected until the country has completed its readjust¬ 
ment and the cost of consuming steel has been reduced. 


General Chemicals 

CURRENT WIIOLH8ALK PllirES IN .NEW YOKK MARKET 




Cnrliita 

I .PBB Carlota 

A««tlft nnbytlritlo... 

... lb 


$0 65 - 

$0 75 

Atvconi*.r. 

. . ll>. 

$0 131-io id 

1 •- 

1/ 

Rfftir, id ppr I'nnt. 

ino 1)>. 

5 no 5 25 

3 30 

5 75 

56 prr I'rnt. 

KlU lb- 

7 23 7 30 

7 73 

8 00 

Ai'ftic, Rl:ic*i.'il.99| jH'r criit. • nrhov s 

100 Ibi. 

10 30 11 on 

11 23 

11 3.1 

Ml irir, <*rvMt nln . 

. lb 

14' IS 

• 13: 

1 '• 

Miiri**, |)uw(li>r. ... . 

lb 

151 111) 

.17 -- 

. 18 

I’ilrio. 

1b 


50 - 

32 

Hyilrorliliiiif (nominal) 

100 lb 

l.8i - 1.2 I 

2.73 - 

5.00 

lly(l|ofliiitrir. 32 pi*r nriit (iii>tiiiii:il) 

. . lb 

15 > Id 

.161- 

. IH 

I.Mi’tic, H4 |u*r lr**}i_ 

lb 

10 11 

111- 

12 

IiMrtir, 22 |mt f’l’iit tiM-li. 

lb 

04' 0S\ 

.06 - 

.07 

Alolvlxlii*. 1 \ P. 

lb 

4.00 4 30 

4.50 - 

5,00 

Miiiiiitic, 20 1 It'S. <>**'<> Ii\«li()i*li1i>rii'>. 




Niliir, 40 iIcn. 

1b 

.07 .071 

.08 - 

084 

Nitiir, 42 ili*«. 

lb. 

07'. 08 

081- 

.091 

Ox.-ilic, f-Mht il». 

lb 

17 17'. 

.18 

19 

PhoRphorio, 3(1 nrr ci>rit hn1iitif>M Ih 

.I'*- 191 

19;- 

.21 

Piirio . 

lb. 

28- .33 

.40 - 

30 

Pvnii'allic. m*siiIiUiiiciI 

lb 

2 to 2 35 

2 60 - 

2 65 

Siilpliiirir, (lO ili-i' , funk c'iti .... 

1 nil 


- 


Siilpliuric, 60 iliv , (li'iins. 

lull 


14 00 

13 O '. 

Siilpfiui i**, 66 lit'!', fiiiik . 

(nil 

IH 00 - i'l.00 



SiiJfilini ir, 66 ili'K , (Iiiihih 

full 

?l on-*>.00 

72.'.() - 

2 3 00 

Siiliiliiiiir, 66 ili-t', ciiiliMVH . . 

full 


_ 


Sulpliiirir, fnniiiir, 20 (nlfiiin) tiiiik 




... 

tnll 

25 00 24 no 

- 


.Sulpliin ir, finning, 20 pn- n iit 

(n|i-1|||>) 




ilniniN. . 

tnll 

25 00 26 00 

. • 50 

2/ 00 

Siilplinrii*. fiiiiiiiiK, 20 |ht rnit 

[ntiMllll) 




. 

tnll 

M no 13 on 

41) 00 


Tiiimii’, r. S P..,. . 

lb 


1 33 

1 4S 

TMiinir ) . 

. lb 

30 33 

36 

(.0 

T;irttiiii', rnhliiln . 

lb. 


46 

49 

ii*. i»iT Il>. Ilf \V*). 

lb. 


1 20 

1 40 

Alt'oliol, (iioiiiiiiiil) .. 



30 

6 00 






Xlf'iilicil, lll•ll.■lllll•■ll, 188 (||c•r|litlrll> rfl 


84 

86 

Mi'nlml. i|i>iimI wicil, 190 priiof iiioiiiiiiiil) rul 


88 

.90 

Mniii, fiiiiiiiiiiiiii liiinp. 

Ill 

04' .04; 

t)3 - 

.031 

AlllllU piltlINji llllllll. 


0'|> Od 

0' 1 

.07 

.Mum. c'lirniiii* liiinp. 

lb 

n 131 

14 - 

.141 

Mniiiiiiiim siil]>li:itr, r*)iiiiiif’ri'iii1 

lb 

02; 0* 

.051 - 

I 3i 

AliiiMiintiii Hiilph:ili‘, irnii fici* . 

111 

03' f4 

04' - 


A'i'iti Miiiiiii'iiifi, 26 , iliiiiiiN (7S() II 

) lb 

07* 08 

.08' 

091 

Aiiiiniiiiin. riiIiviIihiir, 4'\ liinli in (lOll-130 lli illi 

" .33 

3d 

. 38 

Aiiiiinmiiiiii r:iiliiiTiii(i‘, puwiliT 

II. 

14 I4> 

14'. 

15 

Aiiimi'iiiiiiii I'liliiiill**, |M:tiiuliii (wliifi 

Mil In III- 




iiiiiriiin ).. . 


12 12'. 

12' 

13 

Aiiiiiimiiniii I'liloinil', ipiiiiului (I'lny 

HIlllUll- 




IMillli!1i'> . 


II 1.' 

-121 

13 

Aiiiiiiiiiiiiiiii tii(i:i(i'. 

lb 

10 

II - 

14 

Aiiimiiiiiiiiii Ni|1|i}i:itf ... 

lb 

1 4 041 

.041- 

• 04; 

Aiiivliiri'l !ili‘ . . 

r>il 


4. 30 - 

'i.DO 

Amvlnri'tiili* fci'li 

frill. 


4.00 - 

4.2'» 

Xi'Hi-iiii' iixiilr. lufiipN («\liilc iiiMi'iiir) 

lb 

■2 - 12! 

. 12'. 

. 13 

Arm-nil', sii1pliii|i‘, pnuili-ii'il (ii-il him tiir) . Ili 

15 - .151 

is; 

. 16 

Miiiiiiiii I'liloiiflt*. .. 

. . ton 

85 no 90 no 

«»5.00 - 

100 00 

Milliiini •iioxiilu (piToxiilr) 

. lb 

21 2) 

.2 . 

.2/ 

Mtiiiiirn nirnitc. 

. lb. 

12 - 12) 

. 1 3 

.15* 

M.'iiiiini siilplinti* (pii'i iii) (lilnnr Iim ) 

Ill 

041- 05 

.054- 

.06 

Mlnii'liiiiK ii'iwiIiT *m-i' I'lili'iniii li.\ pnrliliii ilr) . 


.... 


Mini* Villiiil (.Mi> I'liiipi-i Milpliiifi') 



. 


Miiinx Ihi'i; Niiiliiii.i ImiiiiIi). .. 



.-, 


Miiinsliiiii' (M'l* snlplMii, rnll). 



. 


Mroiiiitiis. 

Ih 

70 Hfi' 

* .83 - 

.90 

f’lili-iiiiii firi-l!ili'. 

100 Ills 

2 30 2 75 



CiiIi'niiM rmliiili' 

lb 

1 t - 04', 

04;- 

os' 

C'lili’iniii rlilmiilr, fiiNi-il, liitnp. 

. tnll 

30 (II) - 32 on 

53 00 - 

3'. 00 

('’uli'iiiiri I'lilniiili', I'ltiiiiiliili'il 

. . Ib. 

07 - n/j 

.0 3 

03* 

f*;ili*iiim lii'iiorliliii ilrdili'rii-liiiif;'nowili'r) . Ih 

.031 03; 

04 - 

041 

('ii1i*iiim pi'iiixiilo . 

1b 


1 30 

1 70 

('ali'i'itn pli>is|)lititi', iiiniiulifiNir. 

. . Ib 


75 - 

.80 

f'iili'intn •Hiilpliiifi', pur**. 

Ib. 

- 

25 

50 

C’aiiiphiir . .... 

.. Ib 


1 !)• 

1 in 

CiiiImiii lii.snlplii'li* .... 

. . Ib. 

08 08' 

09 - 

.09* 

('*niliiip li'liri'liliiiiilr. iliiiiiiH . ... 

.. Ib. 

1 3 1 31 

14 

.14* 

('iirliiilivl ^ll^•lilll’ (iiliiiNKi'lir). 

Ih. 


60 - 

75 

(*niiNl 1** p'Oitsh Ihi'I' fiiitii.'^Niiiiii liMlmxiilr) 




fiiMMtir Miilii (Hin siiiliiim IivmioxIiIi') . 





Cliliiiiiii*, KHN, lif|iiii|-i'ylinili in (100 lli' 

... Ib. 

■ 09 - .091 

10 

.10* 

CTIiliimforrii ... . 

. . Ib. 


43 - 

.50 

('iiliiilt itxiili*. . 

. . lb 


3.90 

4 00 

r*iippi'r:iH Ihi'i* imii Hulfiliiitf) . 



- 


(■'opfiiT rfirlioriiifi*. uri'i'ii pri*r'ifiiiii(<*.. 

. . lb. 

23 - 24 

241- 

251 

CoppiT f'v.'iiiiilf .. . 

. . Ib 


.63 - 

70 

CiippiT Hii1p1i:ili‘. I'l Vfit.'ilii ... 

. Ib 

06' .06; 

.07 

071 

fVi-aiii MfrnlMr (mI'P |>ii(nHniutn liitiirfriifi-) 




E|iHr>iii H.'ilt: (mi* iiiaffriiNinm anlplnilf) 



.. 


Ethyl Ao**ta!.i* (^^III. 85% 

ral 


1.03 - 

’' i. 10* 

EthV Aoftnto puro (iirrtio fthir f 

. 100^'; I 


- 


I'iinii;i1ili‘hv<li‘, 40 prr i-f-iit (riiiiiiitinll 

Ib 

181 ib; 

19 - 

' .' 20 

Fiim' 1 oil, r**f. 

Kftl. 


3 60 

3.73 

FiirpI ml. cnul** (iiotnifial) 

Kill. 

. - ... 

3 2j - 

i 3 30 

(Maiihi'r'ii salt. (.'Ill* aiiiliiiiii Nulphafi*). 


. -. 



(Mvfi'riiii', (' 1*. flniiii.M I'ztru. 

Ib. 


1 

72 

Imliiii', rf'HuMitn f'll. 

Ib. 

- 

3 75 - 

4 00 

Iron iixiilf, rml. 

. . 111. 

- 

13 - 

.23 

Iron iiilpli.'ifi* (cripfM'rnB). 

100 III-.. 

'2 23 - 2 30 

2 73 

5 on 

1 , 1 ‘ail ari-tiitr*, iiorrriiil. 

. . lb. 

— 

131 

. 16 

I.i'ail arfM'n.'ifi! (paMti'). 

. . Ib. 

■ 13 14 

I'f. 

. 13 

1 , 1 'arl nit rati*, rrvNialH. 

. . Ib. 


90 - 

inn 

fiithiirK**. 

. Ib 

.12 I2i 

1 3 

.iq 

Lithiiiin c.'irlioriatf . 

lb 


1 30 


MaKTirHiiiiii rarhoiititr*, tfi'hnirnl. 

lb. 

10- '1 

!|' 

12 

MnrwHiniii Riilplirifi*, V. S. J*. 

100 Ib. 

35) 4 00 



MafriirHiiirn niilphatp, I'ljiiiinorrial. 

. 10(1 lb. 


' O' 

5 23 

Mpthaiiiii, 95% . 

K:iI 

- 

1 "0 

2 00 

Mfthannl, pnrn . 

trill 


' 5 1 

2 35 

Nicki'l Rulf, I'loiililr. 

. . Ib 

- 

12 

123 

Ni*’ki>l Malt, ainirli*. 

... Ib. 


15 - 

.151 

I’hnnKi'rif (hit rarhnnyl c*h1orirl<*). 


. . 



PhnaphoniB, ml. 

... Ih. 

50 - 52 

35 

35 

PhoaphoruB, yi*llow. 

. . ib. 

... . - .. . . 

.53 

37 

Potafwium bicbruinate. 

.... Ib. 

O 

1 

K. 

.211- 

.221 
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VoL 23 , No. 23 


PotURNiiiifi carbonate*. U. S. P... 


PfituHaiiini rhioruto, crystals.. 


PutiiHHiiiiii iodide. 



Carloto 


LesiCarlota 

.• lb. . 



10.43 - 

$0.47 

...lb. . 



.45 - 

.50 

...lb. 

.50 - 

55 

.56 - 

.60 

...lb. 

.13 - 

13} 

.I3> 

.14 

...lb. 

.13 - 

14 

.15 - 

.18 

.. lb. 

.16 - 

16} 

.16:- 

17 

...lb. . 



3.00 - 

3.20 

...lb. 

. 14 - 

ii6 

.16}- 

.17 

...lb. 

.60 - 

.63 

.65 - 

.70 

...lb. 

.55 - 

.57 

.58 - 

.60 

...lb. 

.34 - 

.35 

.35}- 

.36 


PotnBNiiiiii BiilphfitP (pemderH).toii$240.00 -255.00 

rtrirholle Halts (nrf hcmIiuih potiiR. tartrate) .-. 

fliilii-iiiiiioriinr (bpc ariiiiioiiiiiiii chloride).-. 

Ra!l Noiln (neeHoduiiii carbuiiutc).-. 

8:dtciike .ton.-. 

Silver cyanide (noni|nnl).os.-. 

Silver nit riitc (nominal).oa.-. 

Soda finli.liKbt. 100 lb. I 90 " 2.00 

SfMlu hhIi, dense. 100 lb. 2 30 - 2 73 

StHiiiini acetate . lb, .08 - .08J 

So'liiitii bienrhoiinte.100lb. 2.90- 3.00 

Sodinni biehroinnte.lb. .09}- ,09| 

Soiliiiiii biHidphiitc (nitre cake).ton 7.00- 7.50 


Kodiiini biNidpliite powdered, I'.S.P.lb. 

Krifliiitii burntc (boinx). lb. 

Sofliiiiii carbniiiitc (sal soda).100 lb. 

Sodiiitii chlointc. lb 

Sfiiliiitii cyanide, 96-96 per cent.lb 

Hoiliiini fliioiide.lb. 

Hfiiliiitii bydrokiile (caustic soda).100 16. 

Sodiijiii hyposulphite. lb. 

Siiiliiiiti iiiiilybdiitf*. lb 

Stiiliiim riitnitc.100 lb. 


.06}- .07 

!o81- .082 

1.85 - 2.00 
. 10 - . 10 } 
.24- .25 

.17- .171 

3 75 - 4.00 


SfNliiirn r>eroxidc, powdereil. 

Sridiniii phdsphiitc, dibasic 
Soflliirii piitiisHiiiiii t:iitint«' (Itiichclh 
SiNliiiiii iiriisbintc, yellow . . . 
SimIiiiiii Hilientc, solution (40 cIck ) .. 


SrHliiiiiinulidiiflCf oryNiid, 60- 62peji 

Hodiiitii Hiifpliitc, crystals . 

•Sti-f 1111111111 nitrate, powdeicd. 

Sulphur chhuide red . 

Hiilpliiir, erude . . . 

Sulphur difixide, lii|iiid, cylimlcni.. 


'I'iii biehloride. 30 per cent. 

I'iii oxide.; . 

Zinc ciirhoiiiitc, precipitate. 

Zjiie chloride, gran. 

Zinc cvaiiidc. 

Zinc (lust . 


..' . lb 

2.50 - 


3.25 - 


. 1001b. 

3.00 - 


3.25 -. 


Ib. 

.07 - 

07} 

.071- 

.08 

.. .lb. 

.35 - 

40 

.42 - 

.45 

Ib. 

.03!- 

.04} 

.04} 

.05 

Halts) lb. 



.33 - 

.35 

.. . Ib. 

18 - 

.18} 

.19 - 

.20 

.lb. 

.01}- 

.01} 

.02 - 

.02} 

. ...lb. 

.03 - 

.03} 

.03'- 

.04 

If) ICO Ills. 2.15- 

2. SO 

2.60 - 

2.75 

t(coiie)lb 

07 - 

.07} 

.071- 

.08 

.Ib 

.04 - 

.04i 

.041- 

.05 

.... Ib. 

.20 - 

.70} 

.21 - 

.22 

.... lb. 

.08 - 

.09 

.10 - 

.10} 

... ton 

16.00 - 

20.00 

. 


... lb. 

.09 - 


.10 - 

■■. 12 ' 

..100 lb. 



3.70- 

4.33 

. 100 Ib. 



3.40- 

3.90 

.... Ib. 

".'la'- 

.19 


. 

.. . Ib. 



!50- 

.51 

.Ib. 

.16 - 

.18 

.19- 

.20 

.... lb. 

.12 - 

.13 

.13}- 

.14 

...Ib 

.45 - 

.49 

.50 - 

.60 

.Ib. 

12 - 

13 

.13 - 

.14 

.lb. 

091 

.or 

10 - 

101 

.. ..Ib. 

.03}- 

.03! 

.04 - 

.06 


Coal-Tar Products 

NUTIC—The following prices arc for original packaKcs in large quantities: 

Al|iliii-nn[ihtho1,crude. lb. 11.10 --- $1. 

Alpha-iinphthoi, refined.lb. 1.43 — I. 

Alpliii-iiaphthylaiiiiuc.lb. .47 - ' 

Aniline oil, drums extra.lb. .26 — 

Aiiiliiicsalts.lb. .32 — 

Aiithnicciie, 8(|p{, in drums <100 lb.).lb. .90 — I. 

Ih'iixiildchydc (M.c.).lb. 2.00 — 2. 

Ili'iiridine, bane .Ih. 1.15 — I. 

lli'iixhline sulphate.lb. I.IO — I. 

IteiiEoir iieifl, I^S.P. lb. .60 — 

Heiixoatc of schIu, TT.S.P.lb. .60 — 

Fleiixciie, pure, wutcr-uhitc, in dniiiiH (100 gal) . . giil. .35 — 

lleiixeiic, 90?f, in driiiiiB (100 gal).gul. .32 — 

Ileiixyl ehloride, 95-97%, lelinci/ . lb. .35 — 

Heiixyl chloride, tech. . lb- .25 — 


iitiihihylani 
. fS. r , i 


i)ieh1orbeiiBei 


1 ijiiilrobenBenc. 

DinitrcN'lorheiiBcnc. 

Dinilroniiphthaicnc. 

Dinit rophenul. f. 

llinifrotoliiciic. 

Dip oil, 25*;r, tar acids, car lots, in druiiiB. 

Diphimylaininc (nominal). 

Il-ai'iil (fioininal)... 

Mctn-phcnylencdiuiiiine. 


leiic cTuslu'd, in bbls. (250 lb ). 


Ortho-dichlor-bi*nBctiv. 


Paru-aniidophenol, base. 

Para-aniidophennl, IICl. 

Para-dirhlorbenBcnc. 

Paranitroanilinc. 


. Ib. 

.25 

_ 

.35 

.. Ib. 

3.50 

— 

4.00 

. lb. 

.75 

.... 

.80 

. Ib. 

.42 

— 

.45 

. lb. 

2.25 

— 

2.40 

.. Ib. 

.18 

— 

.19 

.. Ib. 

.23 

— 

.25 

gal 

1.10 

.— 

t.l5 

.. gul. 

1.05 

— 

1.10 

• ‘ 

.65 

— 

.75 

.. Ib. 

.07 

— 

.10 

.. Ib. 

1.45 

— 

1.50 

.. lb. 

.75 


.80 

.. lb. 

.30 

— 

.37 

.. lb. 

.27 

— 

.32 

.. lb. 

.42 


.45 

.. Ib. 

.40 


.45 

.. Ib. 

27 

_ 

.30 

. gal. 

.38 


.40 

.. Tb. 

.75 


.77 

.. lb. 

1.60 


1.65 

.. Ib. 

1.25 

— 

1.30 

.. lb. 

.17 


.18 

.. Ib. 

1.75 

.... 

2.25 

.. lb. 

.09 


.09} 

.. Ib. 

.09 


.09} 

.. Ib. 

.09} 

— 

.10 

.. lb. 

.70 

_ 

.75 

.. Ib. 

.12 

— 

.15 

.. Ib. 

.40 


.50 

.. lb. 

.18 


.25 

.. Ib. 

9.20 

_ 

3.75 

.. lb. 

.15 

_ 

.20 

.. lb. 

.75 

— 

.80 

.. lb. 

.25 

— 

.40 

.. Ib. 

.30 

... 

.32 

.. lb. 

2.20 

_ 

2.25 

.. Ib. 

2.10 


2.15 

. Ib. 

.10 

— 

.15 

. Ib. 

1.05 

— 

1.10 


Phenol, U. S. P.( drums (dost.), (240 lb.). 

Pyridine. 

Resorcinol, technical. 


Solvent naphtha, water-white, in drums, 100 gal.. 
finlvciit tiitphlha, crude, heavy, in drums, 100 gal. 

Sulphanilic acid, crude. 

Tolidine. 

Toluidine, mixed. 

Toluene, in tank cars. 

Toluene, in drums... 

Xylidines, drums. 100 gal. 

Xylene, pure, in lininis. 

Xylene, pure, in tank cars. 

Xylene, oominerciul, in drums, 100 gal. 

Xylom*, commercial, in tank ears. 


. Ib. 

1.25 

_ 

1.40 

. lb. 

2.20 

— 

2.9S 

. lb. 

1.85 

— 

2.00 

. lb. 

.60 

— 

.70 

. lb. 

.08 

— 

.10 

. gal. 

2.00 


3.50 

. Ib. 

2.90 

— 

3.00 

. lb. 

3.75 

— 

4.15 

. lb. 

.33 


.35 

. Ih. 

.37 

— 

.40 

. lb. 

.85 

— 

.93 

gal. 

.30 

— 

.35 

gal. 

.19 

_ 

.22 

fb. 

.32 


.35 

lb. 

1.45 


ISO 

lb. 

.45 

— 

.55 

gal. 

.35 

— 


gal. 

.38 

— 

■.‘46 

Tb. 

.45 

— 

.50 

gal. 

.40 

— 

42 

gal. 

.45 

— 


gal* 

.37 

— 

! 18 

gaL 

.30 

— 



Waxes 

Prices bused on original packages in large quantities. 


Cnriiaiibii, No. 1. (iioniiunl). 

('arimulm. No. 2, Noidi (.'ouiitiy.. 
('arnaiiba. No. 3, North Country.. 


Moiitun, crude. 


Parafline waxes, crude, scale 1 24- 126111 p... 

ParaHine waxes, refined, 118-120 ni.p.. 

raraffine waxes, refined. 125 m.p . 

Parafline aaxes, refined, I28-Iy0iii.p. 

Paraffine waxes, refined, 133-135 ni.p. 

Paraffine waxes, refined, f35-t37m.p. 

Htearic acid, single pressed.. 


.. . Ib. 

$0 26 

— 

$0 27 

.... lb. 

.28 

— 

.30 

.... Ih. 

.35 

_ 

40 

.... lb. 

.80 

— 

.90 

.... lb. 

.37 


.38 

... lb. 

.25 


.26 

.... Ih. 

.19 


.20 

.. . Ib. 

.12 


.14 

i-IIO 
.... lb. 

.07} 


.08 

. Ib. 

.07} 

— 

-07. 

.... lb. 

.09 

— 

.09i 

. . . Ib. 

.09 


.091 

.. . Ib. 

.10 

— 

.11 

.... lb. 

.13 

— 

.14] 

.... Ib. 

.14 

— 

• 15 

.... Ib. 

.16 

— 

.17 

.... Ib. 

.17 

— 

.18 

.... Ib. 

.19 

— 

.20 


Flotation Oils 

All prices ars f.o b. New York, unless otherwise stated, and are I 
carload lots. The oils in 30-gal. bbls., gross u eight, 300 lb. 

Pine oil,steam dist ,Hp. gr., 0.93(^0.940.gal. 

Pine oil, pure, clest. diet.gal. 

Pine tar oil, ref., sp. gr. 1.025-1.035.gal. 

Pine taroil.erude.sp gr. 1.025-1.035tatikcarBf.o.b. Jacksonville,Fla.gal. 

Pine ta- uiktloulih; ref., 8 p gr. 0.965-0.990.gal. 

Pine tar. ref , thin, sp. gr.. 1.060-1.960. gal. 

Turpentine, crude, sp. gr., 0.900-0.970.gal. 

Ilardwnrifl nil, f n.b. Mich., sp. gr., 0.960-0.990.gal. 

Pinewoud creuHutc, ref. .««i. 

Naval Stores 


Wood turpentine, tlest. dial. 


... 280 lb. 

$10 50 

— 


... 280 Ib. 

10 50 



... 280 Ib. 

10 50 

-- 

- . 

... 280 lb. 

10.75 

— 

11.00 

... 2801b. 

11.00 

—. 


... gal. 

.96 

i— 


... gal. 

.94 

— 


... gal. 

.94 

— 


... 2001 b. 


— 

*8.50 

... bbl. 


— 

15.00 

... 500 lb. 

is.66 

—. 

15.50 

... gal. 

.70 



... gal. 

.73 

— 


... gal. 

.90 

— 



Solvents 

73-76 deg., steel bbls. (65 lb.). gal. 

70-72 deg., steel bbls. (85 Ih.). gal. 

66-70 deg., steel bbls. (65 lb.). gal. 

V. M. ami P. naphtha, steel bbls. (85 lb.). gal. 

Crude Rubber 

Para—tTpriver fine (nominal). lb. $0.22 

Upriver coarse (nniniDul).. lb. .15 

Upriver naiieho ball (nominal). lb. .16} 

Plantation—First latex crepe. lb. .19 

Ribbed sinoked sheets... lb. .16 

Itrown crepe, thin, clean. Ih. .16 

Amber crepe No. I. lb. .17 


VKGETABT.E 

The following prices are f.o.b., New York for earlood loU. 


Cottons^ oil, winter yellow... 


... lb. 

$0.14} 


10. IS 

... lb. 

.15 

— 

.151 

... Ib. 

.11 

— 

.III 

... Ib. 

.14} 

— 

.15 

1).. Ib. 

.isj 


.16} 

:.. lb. 

.09} 

— 

•>9 

... lb. 

.06 

— 

.07 

... lb. 

.09} 

— 

.10 

... lb. 

.11 


.12 

... gal. 

.80 

— 

., 

... gal. 

.75 

— 

.77 

... gal. 

.82 

— 

.... 
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Paljiit Lagoa. 

Palm, Ni^r. 

Peanut oil, crude, tank cara (f.o.b. mili) 

Peanut oil, refined, in bbln. 

Rapeaecd oil. refined in bbln. 

Kapeaoed oil. bloa-n, in bbla. 

Soya bean oil (Manchurian), in bbla N. Y.. 
Soya bean oil, tank rara, f.u.b., Pai>ifiR roast.... 

FISH 


T.iglit 

Ymlciw bleached Menhaden, 
White bleached Menhaden. 


S'- 

2.75 — 

5.00 

08. - 

.09 

Ib. 

.071 - 

.081 

lb. 

.08' — 

.09 

lb. 

M - 

.141 

gal. 

1.15 — 

1.20 

t 

lb. 

1 75 — 

I.3S 

09', — 
.07 — 

.10 

.071 

gnl- 

$0.65 — 

$0.70 

gal. 

.67 — 

.70 

gal. 

.72 — 

75 

gal. 

1.05 — 

1.10 


Miscellaneous Materials 

All f. o. b. New York rnleaa (Hherwise Stated 

Raiytea, ground, white, f.o.b. Kings Creek, S. C'. 

Barytes, ground, off color, f o.b. Kings C'reek 

Barytes, crude, 88%(n>94% ba.. Kings Creek_ 

Barytes, floated. f.t> b. St. LuiiiN. 

Barytes, crude, fiist grade, Missouri. 

Blano li*e, dry. 

Blanc fixe, pulp. 

Oaseine. . 

Chalk, domestic, extra light. 

(*halk, domestic, light. 

Chalk, domestic, heavy. 

Chalk, KiiKlisb. extra light. 

Chalk, Engliah, light. 

Chalk, English, dense. 

China eluy, (Kaolin) crude, f.o.b. mines, Cleorgia 
C'hina clay (Kaolin) washed, f o.h Cenrgin 
China clay (Kaolin) powdered, fob (ieorgia. . 

(Uiinaelay (Kaolin) erude f.o.b. Virginia points. 

('hinaelay (Kaolin) ground, f.o.b. Virginia points. 

China cliiy (Kaolin), iiiipofted, hiiiip. 

China clay (Kaolin), imported, powdered. 

Feldspar, crude, f.o.b. Maryland and North 

('arolina points. 

Feldspar, erude, f.o.b. Maine. 

Felds|>nr, ground, f.o.b Maine. 

Feldspar, ground, f.o. t. North ('arolina. 

Feldspar, ground, f.o.b. N State. 

I'VIdspiir, groiiml fob Baltimore. 

FuHit’s KuVtli. Lo.b. New York . 

Fuller's earth, granular, f.o.b. Fla. 

Fuller’a earth, powtlcred, f.o.b Fla.,. 

Fuller's e.irth, iiiitHiited, powdered . 

(■raphite, oriirible, earhon. Abhland, Ala... 

(araphite, crucible. BW, carbon, Ashland, Ala 
Craphite. higher lubrieritiiig grades 

Pumice stone, itiifiorted, lump. 

Pumice stone, domestic, lump. 

I’liinice stone, gioiirul. 

Quarts (acid tower) fist to head, fob Baltimore 
(Quarts (acid tower) 1i(M'2 in., fob. Baltimore... 

(luarts (acid tower) rice, f.o.b. Baltiniure. 

Cjuarts, lump, f.o.b. North Carolina. 

Shellac, orange fine. 

Shellac, orange superfine. 

Shellac, A. C. gamut. 

Shellac, T.N. 

.Sfisipstone . 

ScNluim Chloride 

Talc, paper-making grades, f o b. Vermont. 

Tale, roofing grade's, f.o.b, Veriiioiit . 

Talc, rubber grades, f o 1). Ve nioiit . 

Talc, powdered, Soutbern, fob curs. 

Talc, imported . . 

ThIs, California Taleuiii Pow'di*r grade . 


net ton 

$24.00 

—$30.00 

net ton 

22.00 

— 26.00 

net ton 

10.00 

— 12.00 

net ton 

26 50 

- 28 UU 

net ton 

10 00 


Ib. 

05 

- .05) 

net ton 

60.00 

— 65.00 

lb 

. 14 

-- .18 

lb. 

.05 

.06 

lb. 

.041 

-- .05) 

lb. 

.04 

— .05 

lb. 

.05 

— .07 

Ib. 

.05 

— .06 

lh. 

04) 

.05 

net ton 

8 00 

10 00 


net ton 
not ton 
net ton 
net ton 
net tun 
net ton 

groBB ton 
net ton 
net tun 
net ton 
net ton 
net ton 
ni-t ton 
net ton 
net ton 
net tun 
lb. 

?b. 

ib 

lb. 

111 . 
lb. ■ 
net ton 
iii't ton 
net ton 
net ton 
Ib. 
lb. 
lb. 

Ib. 

ton 

long ton 
tun 
ton 
ton 
ton 
ton 
ton 


12 00 
18 00 
8 00 
IS.00 
25 00 
30.00 

R.flO 
7 50 
21 00 
17.00 
17 00 
27.00 

25.00 

18.00 

35.00 

■■ 07 ‘ 

.11 

.04 

.06 

.04 


5.00 

1.00 

1.05 

.90 

.85 

15.00 

12.00 
9.50 
12.00 
12 00 
60.00 
20.00 


15 00 
22 00 
12.00 
40 00 
35 no 
35.00 

14.no 
10 00 
23 00 
21.00 
21.00 
30 00 
18.00 


40.00 

.09 

.09 

.40 

.50 

■■.07 

10 00 

14 00 
17.00 

7.50 
1.05 
I.IO 
.95 
.95 
25.00 
17.50 
22.00 
15.00 
18 00 

15 00 
70 00 
43.00 


Refractories 


Baiixit« brick, 56% A1, f o.b. I'ittaburgh . 

Chrnme brick, f.o.b. I''asterii shipping points. 

Chrome cement, 40-45% CrjOi 

Chnirric cement, 40-45% Crjt >i, sacks, in our lots, fob 
I'Jnstcrn shipping points 

Fire clay brick, 1st quality, 9-iii. hhiipos, fob. Penn¬ 
sylvania, Ohio and Kentucky work.** 

Fire clay brick, 2nd quality, 9-in shapes, f.o b. Penn¬ 
sylvania. Ohio and Kentucky works. 

Magnesite brick, 9-in. straight ... ... 

Magnesite brick, 9-in. arelies, wedges and keys. 

Magnesite brick, soaps and uplits . 

Biliea brick, 9-in. sixes, f.o.b. Chinigo district _. 

Silica brick, 9-in. sixes, f.o.b. Birmingham district. 

Silioa brick, O-iu. lixeB, f.b.b. Mt. I'nion, Pa. 


1,000 

160 

net tnri 

100 no 

net tun 

55-60 

net tun 

60 65 

1,000 

55 60 

1,000 

45-50 

net tun 

110 

net tun 

121 

net tun 

134 

1,000 

65-70 

1,000 

56-61 

1,000 

55-60 


Ferro-Alloys 

All f.o.b. Work, 

Forro-oarbon-titanium, 15-18%, f.o.b. Niagara 

FaUs. N. Y.net ton $200.00 —l 

Ferro-enrome, per Ib. of Cr. contained. 6-0% 

carbon, carlota. 

Ferrc^chrome, per lb. of Cr. contained, %6% 

carbon, carlota... 

Ferro-manganese, 76-80% Mn.domcstio.gross ton 

Ferro-manganese, 76-8Ci% Mn, Engluh.gross ton 

Bpiegeleisen, 18-22% Mn..v* • -.* ii * * • 

Eorro-molybdenum, 50-60% Mo, per Ib. of Mo.. In. 

Ferro-cilieon, 10-15%. grosston 

Ferro-eilieon, 50%.grosston 

Ferro-silicon, 75%..•.•••!..* • *: 

FMTO-tungeten, 70-80%, per lb. of eonUined W... Ib. 

Ferro-uranium, 35-50%of U, per Ib. of U content Ib. 

Ferro-vanadium, 30-40% per Id. of contained V.... Ib. 


.17 

.16 
140 00 
135 OO 
60 OO 
2 00 
60.00 
60.00 

■ ,65 ■ 
7.00 
6.50 


$225.00 
— .18 
17 

145 00 
140 00 

- 65 00 

- 2.50 

- 65.00 

- 85.00 

- 160.00 

.75 


— 7.50 


Ores and Semi-Rnished Products 


All f.o.b. NdW York. Unless Otherwise Slatetl 


Bauxite. Al. content, Ionb than 2% FetOi, up 
to 20% silioa, not more,thna 114% moisture.. 
Chrninp ore, C'nlif. concentrates, jO’k min.. 

. 

Chrome oro, 50%, CraO^ f.o.b. Atlantic Sea¬ 
board . 

Coke, foiinilry, f o.b. ovens. 

Coke, furnace, f.ob. ovens . 

C3oke, petrolnurn, mfirierv, AtlanticSeahoard. .. 

FI i ir ir, lump, f u b Tnnuen. New Mexico . 

Fluor a^ar. standard, di>iiie»>tir washed gravel 

Kniitiii’ky and llliuois imnes. 

Il'nniutn, 52% I'iDiaper 'b. ore. 

M.a'ig.auniie Ore, 50% Mn, e.i.f. Atlantic seaport 

M iii-4:in«ao ore, nhoinieui (MnO,). 

\f »lvb.t«mite, 85% MoS„ pur Ib. of MoS„ N. Y. 

M.inasite, per unit of Tin), c i f . Atlnntir seaport 
PyritoA, Spiiimh, fines .e.i t , Atlantic seaport . 
PyiitiM. .Spanish, fiiriini'e mixc, e i.f., Atlnntir 

seaport. . 

Pyrites doiiiestie, fiiie.s. fob mines. Ca. 

Kiitile, 95 "o Ti( )| per lb. ore.. • . 

Tiiugsteri, Sehi'clite, 6()% WO, and over,per unit 

of WO, (iiominnl).unit 

Tungaten, Wolframite, 60% WO, ninl over, per 

unit of WO„N.Y.C.unit 

rraniuiti Ore (Carriotite) per lb. I’f I'a <>« Ib. 

Uraniiiin oxide, 96^^ pr,- lh. oontiiined I'l (>(.... Ib. 
Vaniidiuiii peiitoxide, 99**; .. 

Vanadium Ore, per Ib. of Vi contained.... 

Zircon, wnuhed, iron free. 


ton $10 00 $11 00 


unit 

.60 

65 

unit 

.60 - 

65 

net tun 

9 00 

10 50 

net ton 

8 00 — 

9 00 

net ton 

74 (0 

2 '.OU 

net ton 

17 00 


net toil 

22 50 

25 00 

Ib. 

.nij- 

III) 

unit 

45 - 

SO 

grosatou 

65 00 

70 00 

lb. 

55 — 

60 

, unit 

35.00 — 


unit 

.12 — 


unit 

.17 — 


unit 

.12 — 

* * *. 14 

Ib. 

.15 — 



Ib. 

lb. 

Ib. 


S.OO 

4.25 
2.75 ■ 
2.75 ■ 

12 no • 
1.50- 
.05 - 


5.00 

3.00 

3.00 

14.00 


Non-Ferrous Metals 

New York Markets 


Copper, eleetrolytie. 

Aliiniiiiiiiti, 98 to 99 per rent. 

Antimoiiy, wholesale lots, ('liinese .*11111 Japanese. 

Nickel, ordinary (ingot). 

Nickel, I'lertrolytir . 

Tin. S-tuii lots . 

bead. New York, spot. 

bead, K. St bonis, spot. 

Zinc, spot. New York . 

Zinc, spot, E. St. I .ouiB. 


OTIIKU MKTAbS 


Silver (nommereial). 

Cadmium . 

Misinuth (500 lh. lots) . 

(Cobalt. . 

Magnesium (f.o b. Niagara Falls). 

IMatiniirii . 

Iridium . 

Palladium. 

Mercury. 


Cents i>er I.b 
15 00 
32 00 
6 00 
43 OU 
45 00 
34 50 
6 25 


.... 

6 25 


7 nil 

• • 

6.75 

oa. 

$0.91) 

lb. 

1.40(iri 1.50 

lb 

2 55 

Ib. 

6 00 

lb. 

1.75 

OB. 

75.00 


. . IIS. 350.00(«< 4UU 00 
. os 75. (Ml 

75 Ih. 55 00 


FlNlSIlEf) MKTAb PltonUCT.S 


('opper sheets, liot rolled. 

(Topper hot torus . 

CoppiT riuls . 

High brass w ire and sheets. 

High brasH riNls . 

bow bm-.H win* and shoots. 

],uw brans rmls . 

Hraxerl brass tubing. 

Brazed bronze tubing. 

Seamless copper tubing . 

Seaiiilesii high brass tubing. 


\lCarehoiiHe I’ries 
('lints per I Ji 


22 30 
34 00 
79 00 

22 25 

19 0(1 
30 SO 
19 30 
3n 25 
41 Ml 
26 00 
25 00 


01 .I> Ml*' l'.\bS --Tlie following nn* the ileiiliTh' piireliii.'ong ■•rneN in rents per 
puund' 

»— New York —. 

One 


Copper, heavy and rruriblo. 

CoppiT, lii'ttvy niid wire . 

(Topper, light and hottiiiiis. 

IjCoiI, heavy . .a 

I,ead, ten . 

Bra.xs, heavy . 

Brass, liglit . 

No. I yellow briiHS turnings. 

Zino. 


('nrreiil 

3'eiir Ago ('li-x t liiiiil 

('liii'figu 

12 00 

17 00 

11 00 

11 50 

II 30 

16 00 

10 50 

II 00 

in 00 

14 00 

9 50 

10 00 

5 50 

4 75 

5 00 

5 25 

4 50 

3 75 

3 75 

4 00 

7 00 

10 50 

7 00 

II 25 

5 50 

7 50 

5 00 

6 00 

7.00 

10 00 

5.50 

'6 00 

4.50 

5 00 

3 50 

4.50 


structural Material 


The following base prices per < 00 Ib. are for siruotural shapes 3 in. by | in. and 
larger, and plates | in. and heavier, from jobbers* warehuuses in the citiec named: 


--New York-—* Cleveland—• #—“Chicairo— 

One One ()ne (ine 

Current Month Year (Tiirroiit Year Current Year 

Ago Ago .Ago Ago 


Structural shapes. $3 80 $4 15 

•Soft nteel bars 3 70 4 15 

80 HHteel bar shupfw 3 70 4.15 

Soft steel bands . . 4 65 5 50 

Plat. 8 , i to I in. thick 4 00 4.15 


$3 47 

$3 

58 

$3 37 

$3.58 

$3.47 

3 37 

3 

34 

3.27 

3.46 

3.37 

3.37 

3 

48 

3.27 

3.48 

3.37 

4.07 

6 

25 




3.67 

3. 

78 

3.57 

3:76 

3.67 
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Industrial 


Financial, Construction and Manufacturers’ News 


Construction and 
Operation 

Alabama 

lUliM IXCI lAM—The CuriLint-ntal (Sin 
.'iS.'JO Huh Av«*.. lias awarded th** ron- 
tract for llw eonsfrui-tidn of a 1-story, 
ft. foundry ami a I-story. l«iO:J:',00 
ft. in.nhiiic .shop, to tlie H. K. Kert^u.son 
t'o., Hal*.'! lOmdid Avo, Cleveland, O Esli 
inati-ii eo.st. ¥»dO.000. 

Connecticut 

IJlill »rjMl’Or-Cr- -The city lias aw.irdni 
tho cotilracl for furritshinu: an<l installing; 
tnaohirn ry .irid ff|iiipment for the proposed 
Sewage di.sposal plant on Uarhorview Ave., 
l-tla*‘k ituek Station, to tho S.aiilt.'itlori Co, 
:»0 I’hiirrh St.. X.-w York (TIty. Estimated 
$IO.GOO. 

11 \ It'rFOH I)-—The l!d. of W.-iter Coinrs. 
will nvi ive hida January 10 for furnishing; 
lil.omi y<l. fif Alter sand and .ihout 1’,».noo 
\d nf niter s.iml hu* niter heila. t’ M. 
Savillo, t-n^r. 

WEST HAVEN—The Union School ni.sl., 
OnaiiKe. l.s having plans prcjiared for the 
const ruclifin of a :i story hl^h .school. A 
e.hemical lahor.ilory will he Installed in 
same. h^.st irnaloil co.st. between S.'h’iO.OOO 
and $400,000. R. W. Foote. IS.*! ('Iniri-li 
St, Xew Haven, archt. 

Indiana 

INntANAPOI.lS —The IMom-or Hrasa 
Wka, 421 South Pennsylvania St., l.s hav- 
InR plrin.s prepared for tho construction of 
:i 1-.story machine shop. .T H. Drink 
rneycr, pres, P.ro.saman, i-nKr. 

AlJt'IlUS.XX UITV -The Stool Eahricjit- 
Ini? (^o., Harvey, ill, is biilldim; a plant 
lien- 

Iowa 

SHKLI-IY—The Ud. Ediic. has awarded 
the eniiiracl fm- the construction of a 2- 
Ntory, 12O.tl'»0-fl. hiKli school, to J. E 
Waki'lh-ld I'n, 750 llnindela Theatre Hlili?.. 
Omaha. Xeb. A chemical laboratory will 
lie installed in .same. Estlrnatcrl cost. 

$119,000. 

Maryland 

AMt'ELT.E < It.’illiinorc P. O.) - O’lie 

Vmcr. OIliiloso & Chemical MfR. Co. lAd . 
(iSl 5th Ave., .Xew Vork <’ity. h.is :iwarded 
tlie enntrju't for llie constniethiii nf a 1 
story plant, to the G. A. Fuller (V. 175 
•Gth A VC., New y/.»rk (Mty. Estimated cost. 
$lmm».ooo. 

HAIiTIMORK—^The Metal Pnokagia GOTD . 
Wolfe rind Tti.irne.s Sts, plans to ceristruot 
;t tinplate :irid llthoKaphlns plant. 

Massachusetts 

.VXTIi'K -'I’he Gries.s PtloKer Tanning 
‘•e of Ma;,.sriehiis. tl.s. P. O. Rnx 271. plan.s 
tfi hiiilil :mi addition to Its Inathejr man- 
ufactiirim; plant. 


• Minnesota 

M.XNK.XTn -The Immanuel Hospital 
.X.s.MtM'i.itifiii plans In hiiilil a 2- nr .2 story 
addilinri to hn.spital. A chemical and 
p.ithnli>^iea 1 laboratory and an \-ra 3 ' de- 
p.-irlrrif'iit will be iri.Mtalled In .same. Esti¬ 
mated C 0 .SI, $150,000. 

ST. P.AlIIr -The city ha.s awarded the 
eniilrrict for .'lo.ouo 1 h of liiiuid clilorine 
for inatiiiK: <-ily v\ater In loo ib. cylinders, 
to Xo.M'.s Pros Hr t'litler. fith ,and Sibley 
St.^!.. jit Oc. per lb .Voted Oct. 27. 

New York 

rriI.X(!.\—I'nrnell University r»lnna to 
enlist nirt a .’'i-stnry. 190\2fi)i-fl, ehernleal 
biiihliriK. Gibb & XValtz, Trust Uo. Bid;?., 
at eht.s. 

X'OXTvEUS- 'I’he TTiidsoti & Rubber CVirp., 
Prnetor r.liljr.. ba.s :iwardf‘d tin* contract 
for the const met ion of a :!-stor.v’ factory 
on Nepperhan .Xve , to .lames Mitchell Inc.. 
76 Montt^ofnery St . Jersey City, N. .1. Esti- 
iiiatcil cost. $:i 0 l>, 000 . 

North Dakota 

.r.\.MKSTf)\v>:— rii.> r..i. win rc- 

ceive bids .Ian. 1 for the construction nf a 
.T-s1ory. I25\I9.5 ft. hlph school. A chem¬ 
ical lahoralnry will ]>e insi.-ilied in same. 
lOsiiin.'ited j'lKsi, $17.'i.000 .Shannon, Royd 
* Uoyil, enKi's. 

Ohio 

<’I,HVTCr,ANn—Thf Atlas Fdry Co.. 727r, 
Sli.-iw ,Vve.. 1 i:i.s aw.arded flic coiitr.'ict for 
the enrustmet inn nf a 1-slor.V, 27x46-fl. 
addilinn to its foundry, to T> Gilchrist. 
Penri.a. Estimated co.st, $25,000. Noted 
Oct 27. 

MT. VERNOX—Tin* C. & G. (Tooper C<\.. 
11 P.\v:iy, New York f’ity, has awarded the 
I'onlr.'iel for the enti.sl rui;tlnri of :i 1 - anil 
2 -Hlniy fniiiidiy and rn.'ichine shop, to T>. 
P. Rnhirison & (’«>., Tnc.. 12.5 East 46th St.. 
New York Cit.v. Eslimaled eo.st about 
$ 400 , 000 . 

Oklahoma 

irXRTLE.SV IDLE—The Ikl. of Conirs. 
will soon nu'oive bids for the construction 
of a sewage disposal pl.nnt, etc. Esilmated 
cost, $ 200 , 000 . E. n. Kirkpatrick, enpr. 

SAPIHjPA—T he city is having plans pro- 
p.'ired for tho construction of n. dam, roser- 
\t)ir. liM. r h.nsins. force main, di.stributinfr 
re.ser\ etc. The TTalw.ay Enp. (To.. 2.10 
Lynch ItJdj;., eriKP. 

Pennsylvsyiia 

I.EXVISTOXVX -The Pennsylvania XVlrc 
Glass Co.. Perinsyhania Bldtc.. Is having 
jilariH prepared for the construcUon of a 1 - 
story. 17nx6O0-ft. ^lass plant. Epuipment 
will be installed in same. F. A. Hayes, 
Pennsylvania RUh;.. archt. 

Rhode Island 

PAXVTUtNxET -The Perry Sprlnj; Mln- 
(•ral XX’ater C'o. .1 Charlton .Xvo., has 
.'iwanlefl the etintract for the construction 
of a 2-story. 10x40 ft. addition to its plant, 
to the (' 1 . P.lKney ('onstr. (To.. 157 West- 
inlnl.ster St.. Providence. Estimated coat. 
$15,000. 


Michigan 


l»KTK(>IT—The .Xnchor Bldi;. Co., c/ 
K .1 XVinler. .in lit . illl Uimo Rank lAdg 
is ha\ iiiK plana pri'pared for tho construe 
lion nf a j-afory, 50x100 ft. paint sho 
Jjo^West Grand Plvd. Estimated cost. $50 


nOTROlT—The Rd. hkluc. 50 Rw.ay, 

W'lll receive bids until iVeember 21 for the 
construction of a 5- and 7-story, 250x.1fi0 
ft. technical hlf;h school on 2d Avo. and 
HiKh .^t. A chemical laboratory will ho 
installed In s.Tirie. Estimated cost, $2,500,- 
000 . llifTf^Inbotham. Malcnlrnson & Palmer. 
405 Moff.'it RIdt;., archts. 

DBTRGIT—G. W. Gnivea, archt., 41 
.John U. .*<1., will receive bids until Dea 10 
for the const met inn of a l-story, 90x200.rt. 
foundry for the Zenith Fdry Co., Miller 
Ave. Foundry eituipment will ho Installed 
in same. 


Texas 

E X.S'l'L.XXn—Tin- city will soon award 
the contr.'ic.t for the construction of a sew- 
atfo di.sposa1 plant to Include an TmhofP 
tank, sprlnklim; Alter and shidf^e bed. .7. 

X. XVVitfhf, city enpr. 

Virginia 

QU.ANTTCO--The Riire.'iu of Yards &. 
I»ock.v. N:iv.v Uept., XVash., I>. (\, recelveil 
bids for the construction of an incinerator 
plant to Ineludc a .septic lank, etc., at the 
Marino harr.ncks, hero, from the Kin? 
ljumher (To.. Gharlottesvdle. $41,800; Hyde 
& Baxter, 1311 (7. St. N.W. Wash., D. C.. 
$46,000 ; Newport Gonstr. & Eni;. Co., New- 
]iort New.«i $48,110. Noted Nov. 3. 

West Virginia 

WIIUKt.INn—Tho AVhorlin,; Axle Co. 
has aw.ardiMl th«* contract for the construc¬ 


tion of a 2-story addition to Its axle factory 
on 27th St., to J. E. Moss. Estimated 
cost. $ 6 , 500 . 

Wisconsin 

GRANVILLE—The T. J. Moss Tie Co.. 
Security Uldi;;.. St. Louis. Mo., has awarded 
tho contract for the construction of a 1- 
story, 4()x200-ft. crcmsotlns plant, etc., to 
J. Ti. Stanago, 144 Qnelda St.. Mllw'nukee. 
Noted Nov. 24. 

MHAVAUKEE--The Milwaukee Chil- 
drerr.s Hospital, 319 Udh St., Is having pre¬ 
liminary plana prepan-d for the construc¬ 
tion of a ho.spital building, ete.. on Grand 
Ave. A chemical lahoraiory will he In¬ 
stalled In siimc. E.stimated cost, $450,000. 
Scott ft Mayer. Colby-Abbot Rldg., archts. 
and engrs. 

TWO RIVERS—Tho Rd. Educ. will soon 
award the coiitraet for the construction of 
a :i-story. S0xl55-rt. high .school. A chem¬ 
ical laborator.v will he installed in same. 
Estimated cost. $400,000. J. O. Ghubb, 109 
North Dearborn St., Ghicago, 111., ^^rcht. 

Ontario 

r.RO('KVILLE—Tbc Provincial Pd. of 
Healtb plan.s to construct .a Altrathm plant. 
E.stirii;iti'd cost. $r>l».0lK». 

PEMBROKE—Tlie McGuire. Patterson & 
P.’iliner, I Ad., 34.1 Dorebester SI. XV.,, Mont¬ 
real. ba.s awarded Hie c<iiilract for the 
con.si ruction of a rn-slch factory, to Fraser 
ISr.icc * Co., lAd., 83 Gr.nig ,St.. W., Mont¬ 
real. Estimated co.st, $.5,()nn.000. 

l»()jrr DATdIorsiE — TIh- city lul.^ 
awarded tin* contract for the construction 
of a .sewage disposal .system, etc, to R. 
M. Smitli, 58 How.ird St., Toronto. Estl- 
in.'ilcd ccjst, $45,000. 

ST. CTATTIERINES—The Kinldh P,aper 
(?o., XVr-llanil Ganal. has awarded the ct»n- 
tract for tin* construction of a 2-story adill- 
tlon to Its paper faetory, t«» tin* Tremble 
Co., Tli(»rold St. Estimated cost, $2.5,OOu. 


Coming Meetings 
and Events 

.Xmkuica.n A.s.sih‘IAth)n koii tmk .Xpvani'K- 
MK.NT oi-’ SJ'iK.N’rK will bold its 1920 meeting 
l)i‘c. 27, 1920, to Jan. 1,1921. at Gblt .igo, Ill. 

.Xmkkicak 0 .nAAiic .Soi-ICTY will hold its 
annual meeting the wi-ck of F’ch. 21 , 1921 . 
at GoliirnbiKs, Ohio, with lie:idf|u:irti‘r.s at 
til** J >c.si-hler Hoti- 1 . 

Amkuica.n' Giikmu’M. .Sihmuty will bold 
its .sixty-first meeting at Rocbc.stiT, N. Y.. 
April 26 to 29. 1921. 

.\MKIUrAN El,ECTKOCIIl.:.MirAl, S(X:iKTY W'lll 
hold its spring iiuMding at Atl:inti<' (Mty 
.\pril 21 to 23 inclusive, lloadqu.'irtcrs will 
bt* at Hie Hotel Ghalfonto. 

Amkuicax l.NS'rrri tf: o;-’ (Tiik.mi<'at. Enui- 
nkf:ks is liolding its winter meeting nl New 
Orli'aiis, Dee. 6 to 9. Hcadc|uaiti‘r.s are 
at the H«»Ih] St. Charles. 

.\MKniC'AN I’lTYSICAl^ SooiKTY will hold Its 
annual inecling, beginning Dec. 28. at Chi¬ 
cago, it bidiig tbe occasion of the .special 
c|iiadrennl;il met-ting of tbc Aim-rican Asso¬ 
ciation for Hie Advane*-ment of Science and 
Hie .XAlllated ,*^ocietles. 

Amkiitcan' Socikty of Meciianicai, E.voi- 
NKKK.S’ 1920 annual meeting will be held In 
the Engineering Socic-lJi's Building from 
Dec. 7 to 10 Inrlu.sive. 

G 0 .MM 0 X PRU'K MANl’FAeTTTRKRS' ASSO- 
iMATioN OF Amkuica will bold Its annu.sl 
meeting at Hie Hotel Pennsylvania, Ntwv 
Y'ork City, Jnn. 31 to Feb. 1. 

Nkw' Jfihskt C* I if: MU'a I, SoeiK'rv bolds a 
meeting at tlie Stath-r Restaurant. Niwvark. 
N. J., the .•second Mond.-iy nf every month. 

The following ehernleal .srsdetles will 
meet at Riimford Hall, Gbemi.sta’ Club, New' 
York (Mty. as follows: Dec. 10, American 
Chemical Society, Joint mec-tlng with Society 
of (’'heml<’al Industry, .\mcrloan Elocfro- 
cheiiiical Society and Socif-td de ("*hlmlc In- 
du.strielle; Jan. 7, American Chemical So¬ 
ciety: Jan. 14, Society of Chemical Industry. 
Perkin Medal award; Feb. 11,- American 
Eleclrochernloal Society, Joint meeting with 
.Society of Chemical Industry, American 
(Micinlcal Society and Socidtd de Chlmlo In- 
dustrlidlo; March 11, American Chemical 
Society, Nichols Medal award; March 25 
Society of Chemical Tndustry; April 22. 
Soclc-ty of (Thoinleal Industry, Joint meeting 
w'lth American Electrochemical Society, So- 
cldtd do (^hlmie Industrlellc and American 
(’heinlcnl Society; May 6, American (Them- 
Ical Society; May 13, Socldtd de Chlmle Tii- 
diistrlello. Joint meeting with American 
Ghcmical Society, Society of Ohemical In¬ 
dustry and American Electrochemical So¬ 
ciety; May 20, Society of Chemical Tndus¬ 
try ; June 10. American Chemical Society. 
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Supreme Court Declares 

Hydrogenation Patents Invalid 

L ast week the United States Supreme Court handed 
-jdown a decision of epoch-making importance to the 
chemical industry in the case of Procter & Camrle vs. 
the Berlin Mills Co. relating to the hydrogenation of 
cottonseed and similar oils. In a unanimous opinion in 
favor of the defendant the court declared invalid claims 
1 and 2 of the Burchcrial patent for the production of a 
homogeneous lard-like food product consisting of a partly 
hydrogenated vegetable oil such as from cottonseed. 
The case practically turned on the interpretation of the 
words “homogeneous*' and “lard-like.” 

PROcrEK & Gamble's suit against the Berlin Mills 
Co. for alleged infringement of a product made under 
the Burchenal patent was instituted in 1915 and has 
attracted widespread attention on account of the 
prominence of the litigants and the far-reaching 
importance of the decision when it should be rendered. 
The plaintiff obtained a favora!)le decision in the 
Circuit Court of A[)peals, but the defendant succeeded 
in appealing to tho Supreme (*ourt on questions of law. 
We believe this is one of only seven cases in which the 
Supreme Court has reviewed an opinion of the ('irciiit 
Court unless conflieting opinions had then been rendered. 

W'e hope later to present a more extended review of 
(his important case and will confine immediate comment 
to a mere indication of one or two salient features. 
One immediate effect of the decision is to throw open to 
the public the manufacture of an edible product by the 
hydrogenation of an oil. Another more widespread 
result will be from a probable clfcct on patent law: the 
recognition of the principle that a product may not be 
described in terms of a process. 

Two Greal Americans 

On Chemical Independence 

IIIKF among the founders of our Republic stands 
Alexander Hamilton. The governing principle 
of his policy, of Washington w'ho supported him, and 
of the whole Federalist party which followed him, was 
to establish supreme sovereignty. Hamilton sought 
this prime object by threefold means, as is clearly 
brought out in an excellent appreciation of his life by 
an admiring Knglishman, Frederick S. Oliver. The 
idea of .his financial policy was the welding of the 
Union, of his foreign policy to confirm independence, 
and of his commercial policy the development of the 
estate. Of these, only the last failed of vigorous 
prosecution and substantial acceptance during his brief 
lifetime. Indeed the last has been ever at the mercy 
of logrollers rather than in the hands of statesmen. 

Hamilton’s report to the House of Representatives 
on manufactures urges that “not only the wealth but 


the independence and security of a country appear to 
be materially coniiecled with the i)rosperity of manu¬ 
factures. Kvery nation, with a view to those great 
objects, ought to endeavor to possess within itself all 
the essentials of national supply. Those comprise the 
means of subsistence, Imbitation, clothing and defense. 

‘*'rhe posscs.sioii of these is necessary U the perfec¬ 
tion of the body politic; to the .safety as well as to 
the welfare of the .society. The want of either is the 
want of an important organ of political life and motion; 
and in the various crises which await a slate it must 
severely feel the effects of any such deficiency. The 
extreme embarrassments of the United Slates during 
the late war, from an incapacity of supplying them¬ 
selves, are still matters of keen recollection; a future 
war might be expected to exemplify the mischiefs and 
dangers of a situation to which that incapacity is still, 
ill too great a di'gree, aiiplicable, unless changed by 
timely and vigorous exertion.” 

By “the late war” HAMILTON referred to a successful 
war against Great Britain; many of these phrases boar 
eiiual apidication to conditions existing during and after 
our recent war against (ierman.v. Indeed, HAMIL¬ 
TON stood on fumlarnentals and saw wide*; he vieweil 
the future as a true prophet. He saw a great continent 
united by miraculous good fortune into one state, of 
unknown extent, unexplored except for an eastern 
fringe. His vision was of one great nation,*capable of 
producing within its own wide borders everything that 
its citizens would require for safety and f«»r comfort. 
Distant from its neighbors, it might hope to escape from 
embroilment in their quarrels; dependent upon them 
solely for some essential, the wars, disasters and policies 
of strangers would be a constant menace to its pros¬ 
perity. It is at the meiTy, not only of the malice of 
its rivals, but of the misfortunes of its'friends. 

A well-balanced domestic establishment and self- 
sulficicncy in essentials is now and perhaps ever will 
be a question worthy of serious thought and careful 
action. Witness the following quotation from the mes¬ 
sage delivered last week to the short session of Congress 
by President Wn«soN—whom even the most rabid critic 
would not accuse of levity or rashness: 

“Permit rne to emphasize once more the need *for 
action upon certain matters upon which I dwelt at some 
length in my message to the second session of the Sixty- 
sixth Congress: The necessity, for example, of encour¬ 
aging the manufacture of dyestuffs and rclateil 
chemicals; the importance of doing everything possible 
to promote agricultural production along economic lines, 
to improve agricultural marketing and to make rural 
life more attractive and healthful.” 

Can the Republicans follow Hamilton’s jidvice and 
the Democrats follow Wilson’s advice to the extent 
of adopting a sound policy on chemical independence? 
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Methods of Making: 

Market Prices 

ORMALLY the locomotive engineer regulates the 
speed of his train from moment to moment accord¬ 
ing to the mature of the roadway. On the one hand he 
is not siirjposed to exceed the safe limit and on the other 
hand he is expected to keep up to the schedule, while the 
schedule in turn has been made with a view to getting 
the patrons of the road to their destinations in the 
shortest time consistent with other influences. It would 
certainly be a very crude and ineincient method for the 
engineer to reduce speed only when he felt some of the 
wheels leaving the track, or to go as slow as he chose 
until the passengers held an iinVignation meeting and 
formally instructed him to go faster. 

The manner in which market prices for many com- 
moditie.s arc set is not essentially very different from 
the alternative manner of operating a railroad train 
suggested atiove. Prices are held until an accident 
occurs, by way of somebody cutting the price, and then 
producers make a fresh stand upon the reduced price 
until another accident occurs. For the lower limit, there 
is a law against unfair or destructive competition 
whereby in certain circumstances legal process could 
be invoked to prevent a manufacturer selling below 
his cost. 

A practice of artificial price control among manufac¬ 
turers is regarded as inherently WTorig and against pub¬ 
lic policy. It is contrary to the common law and is in 
direct violation of a specific statute, the Sherman “anti¬ 
trust” act of 185)0, enacted to crystallize the common 
law, proscribe methods of procedure and fix definite pun¬ 
ishment for violation. 

In the ’5)0s and in the early years of the present cen¬ 
tury there were various “pools” and “associations” in 
the finished steel trade. This was brought out by the 
Government in the recent suit against the Steel Cor¬ 
poration. The court found, in substance, that the pro¬ 
cedure was wrong, and cleared the Steel Corporation 
chiefly on the ground that its participation ceased in 
1904. At the present time there are few associations 
among manufacturers of the ordinary steel mill prod¬ 
ucts, but there are many associations among consumers 
of those products. These associations claim to be oper¬ 
ating wholly wdthin the law. and that the Federal Trade 
Commission is cognizant of all their actions. A study 
of market prii^es, however, shows that in most cases the 
manufactured goods sold to the public by members of 
these associations stand at greater percentages above 
the pre-war prices than do the rolled steel products 
which are purchased as raw material from the rolled 
steel industry. 

The spirit of some of those, associations seems to be 
that since they have not the power to hold prices abso¬ 
lutely at all times from going below the level affording 
a fair profit they should get more “when the going is 
good” in order to make a suitable average in the 
long run. 

While the steel industry is naturally indi.spo.sed to 
criticize its customers, it docs not seem entirel.v fair 
that the ultimate consumer should pay a larger profit 
upon one stage of the manufacture than upon another, 
when the amount of business done by each successive 
manufacturer is regulated more or less by the price the 
ultimate consumer pays. 

Commodity prices in general, particularly of manu¬ 
factured goods, are made by a distinctly hit or miss 


process. In the case of hits the seller tries to make 
them as hard as possible, and for the misses there is 
nothing but to hope that the hurt will not be serious or 
permanent. Obviously the old law of competition, if it 
ever was a safe law, is absolutely ineffective to produce 
prices at all times fair both to producer and to consumer, 
because “overhead” has become so large a part of manu¬ 
facturing cost and in competition a manufacturer does 
better to lose part of his overhead by selling below 
total cost than to lose it all by closing his factory. The 
whole thing is very crude and it is a w’onder we get 
along at all. 

Adsorption Phenomena as 

Applied to Vapor Recovery 

T HAS been only in the past year that research 
on adsorption of vapors by silica and activated 
charcoal has given any sign of being productive of an 
industrial conquest. This is largely due to the intro¬ 
duction of poisonous vapors in offensive warfare with 
the consequent development of the gas mask as the 
defensive equipment. In the past the phenomenon of 
ads()rr)tion has received a great amount of speculative 
treatment and comparatively meager (jualitative and 
(luantitative study. The factors have long been recog¬ 
nized in terms about equally complex as adsorption 
itself, such as capillary-equilibrium betw^een the liquid 
and vapor phases, which in turn can be resolved first 
into wetting power of the liquid phase and then to 
intramolecular forces. 

It is observed that when a drop of any liquid is 
placed on any solid surface, the behavior of the drop 
is dependent on the resultant of •three forces: The 
surface tension of the liquid in eiiuilibrium with its 
vapor phase, the contact tension between the liquid and 
solid, and the surface tension of the solid itself. The 
magnitude of each of these forces is probably a function 
of density and intramolecular cohesion, from which we 
may anticipate the high-surface tension of mercury 
relative to that of water, and explain the familiar 
globular form of mercury when in contact with lighter 
chcmically-inert materials. Wetting power is of funda¬ 
mental importance in capillary adsorption phenomena, 
for it governs the action of .Turin’s Law upon which 
differences in vapor pressure head depend. 

Beginning with this issue, the action of silica gel 
on single vapors will be described. In the near future, 
the selective .adsorption of the intermediate paraffine 
series from natural gas by activated charcoal will be 
taken up, showing that equilibrium tends toward satura¬ 
tion with the higher molecular weight liquids, which 
expel the lighter ones. Water vapor is at once about the 
most condensible and greatest vapor expeller that is 
encountered in adsorption work. Needless to say, where 
it occurs with the vapor to be adsorbed, the adsorption 
has to be performed in two stages. 

The possibilities of fractionation of mixed vapors 
by selective adsorption are great, but up to the pres¬ 
ent they do not seem to have been very extensively 
investigated. Gases have been cooled below their crit¬ 
ical temperature, where the liquid-vapor equilibrium 
phase replaces the gas state, and there appears to be 
a possibility that an improvement may be made on the 
refrigeration method of fractionating such mixtures as 
air into liquid oxygen and nitrogen gas, with a higher 
yield than can be economically obtained by the older 
methods. 
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Is Chemical Warfare 

Service Being Stifled? 

OT long ago the Surgeon General of the Army 
published a report on casualties in the World War 
which brings out clearly the important part played 
by gas warfare. In view of the recent history of the 
Chemical Warfare Service it seems well to summarize 
them once more. 

Out of a total of 258,:i:}8 casualties, 70,552, or 27.8 
'per cent, were caused by gas. Of the 26(5,112 wounds 
indicted upon 224,080 Americans admitted to hospitals, 
88,980, or 88.4 per cent, were due to gas. Hand 
grenades were responsible for 1,158 wounds, pistols 
257, bayonets 245, airplane bombs 160 and sabers 14. 

Less than 2 per cent of the men suffering from gas 
admitted to hospitals died, while in the case of ihe 158,- 
537 suffering from all other classes of wounds admitted 
to hospitals 12,470, or 8.1 per cent. died. Furthermore, 
during the years 1918 and 1919, tuberculosis was re¬ 
spectively only 70 and 55 per cent as prevalent among 
gassed men as among those not gassed. 

Study of these data convinces one not only that 
gas warfare is very effective but that it is also one 
of the most humane methods of waging war. With 
these facts in mind, consider the present status of 
the (Chemical Warfare Service. Here are the facts: 

The Arno' ivorganization act, approved June 4, 1920, 
provided for the Ciiernical Warfare Service in the fol¬ 
lowing language: 

Soc*. rif/, (ihcniical Warfan* Service. There is here¬ 
by created a Clieinical Warfare Serviee. The ('heiiiieal 
Warfare Service shall consist of one ehief of the 
ical Warfare Service with the rank of Brigadier Gen¬ 
eral, one hundred olTicevs in gra*les fnnii (.loloiicl to 
Second Lieutenant, iiulu^ivc, and 1,200 enlisted men. 
The chief of the ('heiiiical Warfare Service under the 
authority of the Sc*cretary of War shall be chargeil with 
the investigation, development, manufacture or procure¬ 
ment an<i supply to the Army of all smoke and incen¬ 
diary inatornds, all toxic gases, and all gas-defense 
.appliances; the research, <lesign and experimentation 
connected with chemical waiT;ire and its material; and 
chemical proji*ctilo filling pl.'ints and proving grounds; 
the supervision of tlie training of the Army in chem¬ 
ical warfare, both offensive ami defensive, ineluding 
the necessary .schools of instruction; tin* organization, 
equipment, training and operation of special gas 
troops, and such oUht duties as the Presiilent may from 
‘time to time prescribe. 

With this authorization, what have the War De¬ 
partment officials done? 

Shortly after the pas.sage of the Army reorganiza¬ 
tion bill, the following paragraph set forth the idea of 
a special board regarding chemical warfare: 

That no troops of the Chemical Warfare Service 
should bo a.s.signed within the Army as combat organi¬ 
zations, but that this Service shall carry on research 
and development. This is a supply service whose 
product should be utilized when necessary by combat, 
troops of all arms of the line. 

Following the publication of the al)ove mentioned 
paragraph, tables of organization were issued, in which 
no mention whatever is made of chemical warfare 
troops in any military organization for peace or war. 

No Chemical Warfare officers have been provided for 
in any other positions in armies, corps or divisions, 
notwithstanding they were used on the staff of every 
commanding general in the World War and were pro¬ 
vided for under War Department rules carrying out 
the provisions of the appropriation act of July 11, 1919, 
which continued the Chemical Warfare Service during 
the fiscal year 1920. 


This means—if, it nuuin.s anything—that the Army 
will get no training whatever in chemical warfare. 

Apparently tp make certain that this training can¬ 
not be carried out, a recent decision is that no line 
officers will be permitted to attend Chemical Warfare 
Service schools, and that no Chemical Warfare officers 
will he detailed as instructors in Army service schools 
or .with the National Guard, or in Reserve Officers 
Training Camps. A livmendous quantity of gas masks 
and other gas-defense material in the hands of Regular 
Army divisions in this country and also in the Philip¬ 
pi nes will soon he without the trained men necessary 
for their proper care. 

Another decision,along the same line is not to allow 
target practice witli chemical ammunition other than 
smoke except at. Kdgewood Arsenal or Tiakehurst, N. J. 
One of the reasons given for this action was that 
gas cannot he tired on ordinary target ranges without 
objection of civilians near by. This in spile of the dem¬ 
onstrated fact that gas can he used w’ith greater safety 
on such ranges than high explosive. 

Is it the idea to teach the Army that gas is too 
dangerous to train with in time of peace? 

Despite the decision that Chemical Warfare Service 
should primarily carry on research and development, 
even this activity has heeti ham])ered by such acts as 
the refusal of permission to construct quarters for 
high-grade civilians at Kdgewood Arsenal. This re- 
fn.sal was rendered notwithstanding the Judge Advo¬ 
cate (ieneral sustained the fipinion of the chief of the 
Chemical Warfare Service that there was am])lc law 
for the use of money now in the hands of the Chemical 
Warfare Service for that purpose. 

While the total appropriation recommended by the 
War Department for the* year 1922 amounts to about 
.$7()t),0ff(),0(K), a little* less than $4,500,000 is for cheni- 
ic:il warfare. Is an org.inization handling a weapon 
fifty times as effective as hand grenades, pistols, hayo- 
iiet.s. sabers and airplane bombs, all comljincd, to be 
starved to death? 

That these decisions are largely the opinions of Wash¬ 
ington War Dejiartment officials only is evident from 
the many requests made for chemical warfare in.struc- 
tion or chemical warfare troops by commanding gen¬ 
erals of divisions, corps areas, departmental areas or 
service schools outside of Wasfiington. For instance 
the commanding gener.il of (^amp Henning, (ia., has 
tried for six months to have a company of chemical 
warfare troops sent there. The chief of infantry has 
strongly indor.sed such re(|uest. Needless to say also, 
the chief of the (Tieniical Warfare Service has done 
everything he could to g(*i them .sent there, hut every 
re(|uest has met with (;onstant refusal. 

We repeat the ciuestion at the head: “In the light 
of the.s(» facts, can one conclude that the ’ Chemical 
Warfare Service is being stilled?” 

Minerals Separation's 

Application Again Denied 

PON another iiage we print a brief abstract of ihe 
opinion of the United States (‘ircuit Court of Ap¬ 
peals, which not only fully su.stains the District (%jurt 
in its denial of a petition to find the Miami Copper (Jo. 
in contempt for continuing its fiotation ojicrations but 
would seem to add force to what we interpreted as a 
rebuke from the District Court because of its necessity 
of speaking twice to be heard. 
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Electric Furnace Refractories , 

To the Editor of Chemical & Metallurgical Engineering 

Sir:—I n a recent arcticle in your journal entitled 
“Electric Furnace Refractories,’' by A. F. Greaves- 
Walker,‘ certain statemeriLs are made with regard to 
mafrnesite which need correction. 

The author mentions the two general types of nat¬ 
urally appearing magnesite—namely, crystalline and 
amorphous, and then proceeds to state that the latter 
is entirely unsuited for the manirfacture of refractories. 
This statement has been shown, both by laboratory 
research and actual practice, to bt? incorrect, although 
it has occurred from time to time in the literature and 
has been generally accepted as true up to very recent 
times. 

The truth of this statement was given some apparent 
substantiation by the general failure of the California 
amorphous magnesite to yield a satisfactory refractory 
magnesite and by the great success, as a refractory, of 
the dead-burned magnesite shipped from Chewelah, 
Wash., by the Northwest Magnesite Co. But the 
Northwest Magnesite Co. was the first in the United 
States to build and operate a plant which produced a 
true dead-burned magnesite. No such plants have ever 
existed in California on an extensive scale, and no true 
dead-burned magnesite has ever been produced in Cali¬ 
fornia, excejit on a small scale. However, this small 
production has been recognized for some years as a very 
high-grade refractory material, and it served a valuable 
purpose during the war as a lining for furnaces pro¬ 
ducing carbon-free ferro-alloys. Washington magnesite, 
if calcined by the usual California method, would be 
worthless as a refractory material. The production of 
a high-grade refractory magnesite is largely a matter 
of process and apparatus, and provided the original 
analysis of the rwk is within certain prescribed limits 
it makes no difference whether it be in crystalline or 
in the so-called amorphous state, if the proper procedure 
be followed which is necessary for the production of 
dead-burned maj^nesitc. 

These sUitcments, which are the result of practice, 
of course proceed from certain underlying facts 
regarding the nature of magnesite. There is no real 
distinction between crystalline and so-called amorphous 
magnesite, except in the size and development ol the 
crystals. (The amorphous is in .reality a cryptocrystal- 
linc magnesite.) Crystalline magnesite is usually less 
pure'than the cryptocrystallinc, and particularly it 
usually contains more iron; but there arc deposits of 
cryptocrystallinc magnesite in California which con¬ 
tain more iron than the Washington crystalline mag¬ 
nesite, and also some which contain less iron and more 
lime and silica. 

Both crystalline and cryptocrystalline magnesite, 
when properly calcined at 750 to 800 deg. C., yield 
amorphous magnesia entirely free from CO,, gas and of 
a greater or less degree of purity, according to the 
constituents of the original rock. Amorphous magnesia, 
owing to its low specific gravity and its tendency to 

»Nov. 10, 1920, vol. 23, p. 988. 


shrink at high temperatures, is worthless as a refrac¬ 
tory material. If its temperature is raised to 1,550 deg. 
C. and if 5 to 6 pey cent Fe,0:» be present and intimately 
mixed with it, amorphous magnesia is completely trans¬ 
formed to a crystal known as periclase and the resulting 
product is dense, hard and sintered, and is known as 
dead-burned magnesite. 

These facts disclose that dead-burned magnesite is 
produced by a heat treatment of CO,-free amorphous 
magnesia, whereby periclase is formed, and it makes no 
dilfercnce whence the amorphous magnesia came. Fur¬ 
thermore, the production of dead-burned magnesite is 
only incidentally connected with the calcining of mag¬ 
nesite. All of the COj 5 can be driven from magnesite 
without producing a single per cent of periclase, and 
on the other hand periclase can be produced from 
amorphous magnesia which never had been in the form 
of the carbonate. Periclase was never completely 
formed in California magnesite, and the magnesite was 
therefore never complelcly dead burned because the 
calcined magnesite was never heated as high as 1,550 
deg. C., but if it did happen to be heated to this 
temperature in the process o^ manufacture, there was 
not suflicierit iron present to initiate the crystallization. 
The great bulk of California magnesite, therefore, 
which was shipped in the early days of the industry, 
was not thoroughly dead burned. It was considered so 
at that time, however, because dead burning and cal¬ 
cining were confused and it was thought that all that 
was necessary to accomplish the dead burning of 
magnesite was to completely drive off the CO, gas. 

The presence of iron oxide is necessary in making 
dead-burned magnesite because it catalyzes the trans¬ 
formation of amorphous magnesia to periclase. If iron 
is not present, this transformation requires a higher 
temperature than is practical in ordinary commercial 
furnaqes using oil or coal as fuel. Microscopic exam¬ 
inations have demonstrated that iron oxide added to 
the rock under proper conditions is exactly equivalent 
in its action to the iron which occurs naturally in 
the rock. 


Consideration of these facts entirely refutes the old 
and oft-repeated claim which Mr. Walker has apin 
repeated, that Austrian magnesite is a material in a 
cla.ss by itself. No one disputes the fact that it is an 
excellent refractory material, but we now know both 
from practice and laboratory research that we are 
producing the same material in America, and the best 
proof of this statement is that American metallurgical 
industries, including those employing electric furnaces, 
have been operating without hindrance in so far as 
refractories are concerned for over two years, usinrf 
almost entirely American magnesite. Inquiries which 
have been made from time to time of those operating 
open-hearth furnaces and electric furnaces establish the 
fact that American magnesite is giving the highest 
satisfaction and is considered the equivalent, in every 
particular, of Austrian magnesite. 


Northwost MnKncslto Co., 
San Francisco, Cal. 


Robert D. Pike, 

Consulting Engineer. 
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Action of Steam and Gases on Yields of Ammonia 
From Carbonization of Oil Shales and Coal 


Discussion of the Various Factors and Physicochemical Laws AfTectinK the Ammonia Equilibrium— 
Synthetic Action of Steam and Hydfrogen—Kemovinf!: Action of 
Inert Gases From Decomposition Zone 

By ARTHUR J. FRANKS 


T HK importance of nitrogen to the industrial, 
agricultural and military progress of nations has 
stimulated prolific research in methods of produc¬ 
tion, and especially conservation of this resource. In 
certain localities the principal source of nitrogen lies in 
the byproduct ammoiiium compounds obtained from the 
carbonization of coal and oil shales; and activities in the 
direction of byproduct recovery are continually expand¬ 
ing in the great countries of the world. 

The steaming of retorts has accelerated this advance 
toward the conservation of the ammonia yield, and 
steaming practice has been under investigation for 
nearly a century with the view of magnifying its use¬ 
fulness. Yet when one refers to the literature for the 
reactions involved, or the o)nrarit!i of the 

steaming process, ojily vei*y meager data, generally from 
plant practice (and sometimes of ipjestionable accuracy), 
are found, together with the admission of our ignorance 
of the principles involved, or, what is less satisfactory, 
dubious hypotheses which are unable to withstand the 
light of our present knowledge. 

Principal Factors Involved in Ammonia 
Equilibrium 

As ammonia decompo.ses at temperatures below those 
of the ordinary coal or oil shale retort, how are we to 
explain the yield which is nevertheless produced, as 
practice shows? Ignorance of the laws involved has 
given rise to many controversies. Some have even 
gone so far as to state that “there is something unsound 
in your theory, which is not a safe guide to follow.” 
It is generally not the theory which is at fault, but its 
misapplication to conditions under which the theory 
cannot be expected to hold. It will be the purpose of 
this paper to consider these various physical conditions, 
in connection with I he effect of steam and inert gases 
on the ammonia yield, and to interpret the phenomena 
that attend in the light of our physicochemical laws. 

It is first necessary to consider all the pertinent facts 
involved in the ammonia equilibrium* 

2NH,±. 3H, + N, (1) 

as well as the general laws that govern: 

At or above 780 deg. C., and at atmospheric pressure, 
the equilibrium is displaced completely to the right (in 
an iron tube and in the absence of catalysts) —-that is, 
the decomposition is complete.* 

The dissociation is endothermal, hence the equilibrium 
is shifted toward the right as the temperature ri.ses. 

The decomposition proceeds with an increase in 
volume and is therefore favored by the reduction of 
pressure. 

^Jollinck. "PhysikaliBcho CThr*mlo jIit homof^cnon uml hftero- 
ffcnon Gasreaktlonen." p. 682. 

*Ram8ay and Younff. J. Chem. Soc., vol. 45, pp. 88-93; 1884. 


The introduction of inert gases at constant rolunic 
has no etVecl on the eqiiilibriuni. 

Dilution with inert,gases attended with an inerease 
in volume di.'^plaees tlie eipiilibrium to the right, or 
torn lists the dissociation. 

Increasing the ctmeent rat ions (ami henee the partial 
pressure!-) of I'ither the N ■ or II., or decreasing that 
of the Nlli, will shift the eciiiilihrium t<» the left. 

'riie rail* tif tin* re;ietioii to the left is proportional to 
the product id the coikciiI rat ions of the decomposition 
products, with a eonstant Ihcriiiodynamic environment. 

('atalysts have a vi*ry pronounced action on the teiii- 
peratiM'cs of decomposition ami especially upon the 
reaction rail*, whii’h is v»*ry slow. 

I )l*:('OM POSITION 'Pmm pekature 
According to the expiodnuMits of Ramsay and Young 
pure ammonia is completely decomposed at 780 deg. 
under the conditions given. But it must be remembered 
that these conditions do not obtain in (iractice during 
the retorliiig of oil shale or coal, for equilibrium is not 
attained, and Ibal tempenitnre is the controlling factor 
ill didermiiiing the degree of dissociation onJif when, 
rom^plctc viinilihi'inm is reached. Unless the system is 
in e(|iiilihriiim we have no means of predicting what 
the dissociation constant will he, but the dissociation 
will, of course, be greatly decreased. 

Other factors, not considered in the observations of 
Ramsay and Young, enter during the Parboili/ation 
process to further complicate the thermodynamic en¬ 
vironment. Hence, for our iiresent purpose, the results 
of those experiments are of little vtiliie, and become less 
and less applicable as the luimher of variable's in the 
.system increases. 

DissfM'iATioN Is Endothermal 
From the endolhcrmicity of the reaction and the 
principle of De (’hatelier it is evident that heat 
aids the dissociation of amrnoni.a into its elements, 
and that the higher the temperature the greater is 
the decomposition. The magnitude of this dissocia¬ 
tion by heat is. of course, greatest at e(]uilibrium, 
but it proceeds at all times to a greater or less de¬ 
gree, depending upon the nature and number of other 
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variables in the system. Tabic I demonstrateB the effect 
of temperature rise on the amount of ammonia found 
in an equilibrium mixture of 75 per cent hydrogen and 
25 per cent nitrogen at one atmosphere pressure, the 
values being taken from the observatiori.s of Jost." 

ftnoTff. Chtm., vul. 57, p. 42.’i (I90S). 
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In this table X is the volumfe of NH, per unit volume 
of mixture as observed, and Xr the* calculated results 
from Nernst’s form of the reju*tion isochor/ 

The influence of the presence of other in the 

mixture together with the lack of equilibrium w’ould 
elTect a tremendous difference in the above figures, but 
the actual results under such changed conditions could 
hardly be predicted except within the limits of pure 
speculation. This is clear from results of experience 
in gas manufac'ture. If the dissociation proceeded at 
the rale giv(’n for the temperatures in Table 1 no 
ammonia would ever be found in the gas, as it would 
all be decomposed at 800 to 000 deg., the temperature 
which practice demonstrates t(» be the most favorable'' 
for the greatest ammonia yield.” The explanation for 
such apparently contrary phenomena can be found only 
in the absence of e(|uilibrium and the pre.senco of gases 
other than ammonia, especially flydrogen. The manner 
in which the.se conditions i)roduce the alM)ve-mentioned 
results will be evident from the discussion in another 
part of this paper. 

Effect of Pressure and Volume 

Since the dissociation proceeds with a volume in¬ 
crease, pressure will act to reverse I he rcniclion and .shift 
the (Miuilibrium to the left according to the TiO ('hatelier 
principle. (\)nversely, a reduced pressure favors the 
disintegration of the ammonia molecule. Now this 
.action of pre.ssiire is not affected by the pre.sence of 
inert gases (.so long as the partial pressure of the am¬ 
monia in the gas mixture is unaltered), ami tends to 
manife.st it.self whether the .system is in equilibrium or 
not. Unfortunately, however, carlmnization is generally 
carried out at pre.ssures but slightly greater than at¬ 
mospheric; hence we can look to no aid from this source 
to explain away our anomaly, and the pressure factor 
may be hereinafter neglected. 

Effect of Inert (Jasks at (Constant Volume 

It is at oiK*e apparent from Dalton's law that dilution 
of the reaction mixture with indifferent gases at con- 
Ntant volume would have no effect upon the di.s.sociation, 
since the partial pressures of the reacting components 
would not he so changed. Hut the introduction of 
steam and inert gu.ses (such as are evolved during the 
carbonization) cannot he considered as taking place 
without a volume change, as this is accomplished at 
practically cormtmit prcfOinre, and the gas volume is 
thereby incrcnscfl. This gives rise to the condition con¬ 
sidered under the next head. 

Effect of Inert Gases With Ini'rkase in 
Volume 


dynamic environment, the temperature being that at 
which the gases are present in the molal concentrations 
given in equation 1 for ease in calculation, and the 
pressure being six atmospheres. According to the mass 
law there is a definite ratio at all times between the 
amounts of each component of this mixture, from which 
is obtained the dissociation constant K, or from equa¬ 
tion 1, 


. |N//,p ■ 


( 2 ) 


where [ | signify the volume concentration of the com¬ 
ponent ill que.stion. Since the concentrations of the con¬ 
stituents are proportional to their respective partial 
pres.sures, or to the number of rnols present, equation 
2 may also he written: 


P\2 (P//,)‘ 


1 (3)* ^ 
( 2 ) = 


(>.7o. 


(3) 


Now a.ssumc a dilution to occur without a change in 
pres.sure, so that the volume is now two times the origi¬ 
nal. The partial pre.s.sures of the ammonia, hydrogen 
and nitrogen are c()nse((uently reduced to one-half their 
former values and the 0 (|nation becomes: 


0.5 (1..5);’ 1.087.5 

ay^x~ X 


[4) 


Since K,, is a constant the value of A' becomes 1, which 
means that the equilibrium will shift until the concen¬ 
tration (and hence the partial pre.ssiire) of the ammonia 
becomes one-fourth of its original value. Thus the dis¬ 
sociation would have been increased fourfold by a dilu¬ 
tion with an ecjual volume of an inert gas. 

In spite of the above facts and the deductions there¬ 
from it is known from practice that the yield of am¬ 
monia is increased by dilution instead of decreased, 
as would he expected. This is simply accounted for by 
the fact that part of the diluting gas is hydrogen, 
which is not inert, and that the mass law is valid only 
at equilibrium; and since the conditions that exist are 
far from such a state the law docs not pretend to hold. 
IIowevoT, the tnulvnoj toward dissociation of course 
exists, but is more than comrdetely overcome by the 
relatively high velocity of the gases through the reac¬ 
tion zqne, which, due to the slow rate of reaction to 
the right (in eciuation 1), causes the ammonia mole¬ 
cules to be removed before the predatory actions of 
temperature and dilution have had an opportunity to 
accomplish much of their evil work, and by the presence 
of much hydrogen, which operates against the decompo¬ 
sition. 


Shifting the Equilibrium 


From the principle mentioned above it would be logi¬ 
cally supposed that dilution allonded with an increase 
in vdiume would increase the dissociation. This is 
always (he c*ase where the decomposition is accompanied 
by a volume increase or where the products of the dis¬ 
sociation occupy a greater volume than the uridisso- 
ciated suhstan(*e. since the dilulion results in a lowering 
of the partial pressures of the components concerned in 
the reaction. 

The mechanism of the diluting phenomenon will be 
clearer from a study of the following example. Assume 
an ammonia eiiiiilihrium wdthin a constant thermo- 

*7 jcif ktnn ht III. (1.010^ p. mo. 

•IjfUO's, (':ii lMiin/.:ilfofi.i>r p L'TiJl 

'In fin iii-ilin.'uy hori/.oiit'il rotort :iinl willmut 


Obviously, this is again an application of the mass 
law. If the concentrations of the nitrogen or hydrogen 
exceed those required by the equation, and the presence 
of an excess of one or both of these elements can be 
accounted for in ordinary carbonization practice, then 
we will have another part of our explanation for the con- 
.seri’ation of the ammonia yield. The hydrogen has an 
especially potent action on the shifting of the equilib¬ 
rium to the left, for, from equation 3, the amount 
of ammonia varies directly as the enhe of the hydrogen 
partial pressure or concentration, assuming a constant 
thermodynamic environment. For example, increasing 
the partial pressure (at constant temperature) of the 
hydrogen from three to six in equation 3 causes a 
shift in the equilibrium until the ammonia concentra- 
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tion becomes eUjht times the original value, as the cal¬ 
culations demonstrate: 


= 6.75 = 


(1) (6)* 
-V(2)^ 



orX 


8 . 


(5) 


Following the same reasoning, it is seen that the 
nitrogen will have less effect on the equilibrium, the 
ammonia varying directly with the nitrogen concentra¬ 
tion. Here again it must be remembered that while 
the above phenomena occur to the extent shown ojily at 
equilibrium, the tendency is nevertheless in the direc¬ 
tion indicated. * 

In order to apply the results of these observations 
to the retorting of oil shale or coal, the source of the 
nitrogen and hydrogen and their relative approximate 
concentrations must be determined. This must be ac¬ 
complished for four clitferent sets of conditions: 

A. liotorting at low temperatures without steam. 

/>. Ketorting at Ioav temperatures with steam. 

(\ Ketorting at high temperatures without steam. 

J). Ketorting at high temperatures with steam. 


ItKlOgTINc; AT r.OW TkMPKRATPRKS WITHOUT STKAM 

Kes(*arch on carbonization^ has established the fact 
that at low temi)eratures (not above 500 deg. 0.) am¬ 
monia is a primary decomposition product and is formed 
directly from the nitrogen compounds existing in the 
material distilled. Such being the case, the intliience 
of an excess,of ammonia decomposition products Avould 
result in the tendency to prevent the equilibrium from 
going toward the right, since the combination of hydro¬ 
gen with nitrogen is veiy slow and the reaction to the 
left would therefore be practically nil under the condi¬ 
tions that obtain. 

The ammonia in the gases from the low tem])erature 
carbonization (at about 500 deg. C\) of oil shales or 
coal seldom exceeds 5 per cent by volume.'* The hydro¬ 
gen in the coal gas, on the other hand, will vary between 
25 and .‘50 per cent," and in the oil-shale gases it will 
be between 20 and 25 per cent.*" The percentage of ni¬ 
trogen is (juite low in good gas, and as it has relatively 
little effect on the decomposition it need hardly be con¬ 
sidered. The predominance of hydrogen over ammonia 
at these temperatures is therefore apparent, as well as 
the result. 

Retorting at Low Temperaturfs With Steam 

At the low temperatures here considered the disso¬ 
ciation of steam into its elements is almost zero, as 
Table IF* shows. 

Also, the amount of hydrogen produced from the ac- 


’rAIU.K II I)ISSU( IATH)N OK WATKU \AI'0|{ X’l'MosIMIKHK’ 
IMIKSSI UK 


'I'l'inpiTiitun*, 

AIi8. 

1,000 
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tion of steam on carbon is relatively small up to 500 
deg. C.” Hence the steam can be considered here to 
act mainly as a mechanical agent which serves to pre¬ 
vent the decomposition of the ammonia by removing it 
from the zone of reaction and thus forestalling equilib¬ 
rium. The hydrogen formed during the carbonization 

^liowos. Carbonization of C'oal. p. 254. 
p. 2F»ri. 

•Ihitf., p. 2r»5. 

^•Erom annlysfs by tho niithm*. 

•iXornsl, Thooi-ftlsciii! tniomif*. 6 Aiifl., p. 681. 

^*lAife^gln. J. fiUMbrl. V. WnMst rrrrsorp., vol. 41, p. 713 (1S9K). 


has, of course, the same action as in retorting at low 
temperatures without steam, but to a lesser degree, due 
to the lowering of its partial pressure by the steam. 
Any inert gas wpuld have practically the same effect 
as the steam under these conditions. 

Ketorting at High Temperatures Without Steam 

The same general considerations governing retorting 
at lo\v tenqieratiires without steam hold at high tem¬ 
peratures of carbonization (about 800 to 000 deg. (’5.), 
except that the percLudage of hydrogen in the ga.ses is 
much greater, being usually from -15 to 55 per cent." 
Hence its protective action will be much increased. Hut 
on the other hand, the destructive tendencies of the 
elevated temperature will also be more pronounced; yet 
its inlluence is mitigated by the slow velocity of reac¬ 
tion (equation 1) to the right. It is evident that the. 
resultant of thesti two ojiposing forces could not be 
predicted with any precision bocansc it is dependent, 
under the given conditions *>f temjierature ai.d pres.sure, 
mainly upon the velocity of the gases through the zone 
of reaction. So the problem would have to be worked 
out empirically for any given .^el of conditions. 

In connection with the action of hydrogen on the yield 
of ammonia from coal at high temperatures, the work 
of Tervet" will he of interest. His experiments showed 
that a stream of liydrogen, introduced at red beat into 
a mass of coal from which the rich hydrocarbon gases 
had just he(Mi distilled, caused the formation of am¬ 
monia in consider.ahle (piantity. Tlieso cxperinuMits 
were carried out Avith charges of KMl g. of coal in a 
1-in. iron tulw, the temperatures running up to almost 
1,000 deg. C. The higher the temperature and the 
greater the velocity of the hydrogen through the tube 
the greater was the amount of ammonia produced. 

TerveFs explanation ()f the action of the hydrogen is 
that “the nitrogen existing in coke can he liberated in 
the form of ammonia, it being only necessary to bring 
the eom[)ound into a state of strain by .subjecting it to 
the superior atlinity which exists between the combined 
nitrogen in the coke and the free hydrogerf at a par¬ 
ticular temperature and in a predominating atmosphere, 
which shall prevent it from subsequent decomposition.” 
Tervet made experiments with other gases jilso, and 
found that nitrogen, methane and carbon dioxide had no 
action, and carbon monoxide very little, but that coke 
which had been submitted for hours to the action of 
these gases, which had failed to wash out any trace 
of ammonia, directly a stream of hydrogen was passed 
through it yielded ammonia in abundance. 

If any ammonia haci been produced during the car¬ 
bonization at these high temperatures as a primary 
decomposition product, then .some of it should have l)ecn 
found in all the wash gases, at least at high velocities 
through the tu!)e. Its‘absence permits only one con¬ 
clusion that the ammonia was synthesized from the 
nitrogen in the coke and the hydrogen, the pre.4ence 
of the enormous exce.ss of the latter preventing the 
reversal of the ammonia reaction toward tfie right and 
increasing the velocity of the reaction to the left. The 
mechanism of this phenomenon will be elucidated later. 

Retorting at High Temperatures With Steam 

The use of steam during high-lemperaiurc carlioni- 
zation introduces a number of complications, since it 
can no longer be assumed to be inert. Under tho condi- 

inn of (Vi;il, p. Ifi.'l. 

«./ .S'or. rhtm. lull., vnl. 2. p. 4 15 (ISS::). 
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lions that obtain we have to •deal with the system C, 
H,0, ('O, tX3.,, and hydrocarbon Vapors, in addition 
to the system represented by the ammonia equilibrium. 
The reactions and possible side reactiohs involved arc 


quite numerous: 

. C l H..0 CO 1 H. f6) 

2H,0 -5 2II.. f O. (7) 

C f O. -> CO.. (8) 

CO. I 2(.:0 \9) 

CO. -! H. -: CO II.O (10) 

2( (). 2CO I 0, (11) 


be mainly in the direction of depressing: the decompo¬ 
sition of the ammonia. As the temperature of the mass 
of coal or oil shale rises, more and more hydrogen is 
produced from the steam, and the Tervet reaction be¬ 
gins, it being more and more prominent as the amount 
of hydrogen and the temperature increase. Here again 
the high velocity of the gases through the retort and 
the great excess of hydrogen produced from the use 
of steam, together with the slow rate of decomposition 
of ammonia, account for its integrity on the one hand 
and its partial synthesis on the other. 


The main reaction is represented by eciuation (J. 
but thcf others also occur to a .grf:jiter or less extent, 
deiiending upon the thermodynamic^environment. The 
oxygen is not included in the system, because it is 
always in combination with either the hydrogen or car¬ 
bon; id th(» extent to which^ it combines with one 
or the other depends also entirely upon the thermo¬ 
dynamic envinnunent. 

The reason for introducing the above eipiations into 
our considerations is that they must all be studied in 
onlor to ascertain the amount of freci hydrogen which 
may )»e I'xpected t<) In* present in the system under a 
given set ot conditions, since this seems to be the 
primarv lactor in determining the progress of the am¬ 
monia decomposition ;itid associ.ation reactions. As the 
hydroi*arbon vapors are practically all evolved during 
the first part of the carbonization when the tempera- 
tun* ol the m.'iterial being distilled is low, they may be 
dro|)petI from the system at this point. The carlxin 
dioxide and excess of iindecomposed steam have no 
action, and the carbon monoxide ])ractically none, on 
the formation ol ammonia, but act merely as diluents 
and mechanical agents for remciving the ammonia mole¬ 
cules from the zone of reaction before decomposition 
can make material progress. Oidy the hydrogen is left 
then for consideration here. 

At high temperatures hydrogen has the effect noted 
in retorting at high temperatures without steam, but 
to a much rrk*t»ater degree due to the increased amount 
present, and also the synthetic action studied by Tervet.’’ 
An idea of the amount of hydrogen formed by the action 
of steam on coke at various temperatures may be ob¬ 
tained from Table 111.*'' 

The amounts of the various gases are expressed in 
volume per cents, and the velocity, V, in liters per 
second. 

It is evident from the table that at high temperatures 
the steam is almost entirely decomposed by the carbon 
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according to equation G, and that the side reactions 
occur only to a negligible degree. The high percentages 
of hydrogen are also to noted. During the earlier 
part of the carbonization hydrogen is also produced in 
considerable amounts, and its action at that stage would 

tif. 

’"fjimKin, J. iiashtl. If. ^yass^'rvvrsorff,, vol. 41, p. 713 (1898). 


Rate of Reaction Proportionate to Product op 
Decomposition Products 


Experiments show that in gaseous systems within a 
constant thermodynamic environment the rate of a 
chemical reaction is proportional to the product of the 
concentrations of the reacting molecular species, each 
concentration being raised to a power equal to the 
number of molecules of the corresponding molecular 
species entering into the reaction, as indicated by the 
equal ion expressing the reaction o.<j it actually occurs. 
This is Ciuldberg and Waage’s law" of chemical mass 
action as applied to rates of reaction. Where the re¬ 
action is reversible, as is the case with ammonia, then 
the nffultaut reaction rate at any time is the algebraic 
difference between the two opposing rates, the sign 
being <'onsidered positive when this difference is in the 
direction of combination, and negative when toward 
dissociation. These facts may he represented very 
clearly by the use of the calculus in the following cqua- 
t ions: 


tlrlNH,] . 
ill 


- K\NU, 

rf(77,] ^ d\N,\ 

dt dt 

d\NIh] , d[77. 


= mm,] 


( 12 ) 

(13) 


dl 


-I--' 


dl 


KlNU,V-kin,Y\N.] (14) 


Here the square brackets represent the concentra- 
tiotis at the time t of the molecular species in quG.stion, 
expressed as eiiuivalents per liter. The derivative of 
any concentration with respect to the time represents, 
of course, the rate of change of that particular concen¬ 
tration,* and as the concentration progressively dimin¬ 
ishes during a d<»compoaition the sign of the differen¬ 
tial is negative. However, as soon as the rate of com¬ 
bination exceeds that of decomposition, the sign changes 
to positive. This'is evident from equation 14, which 
expresses the resultant rate of reaction. 

A study of this equation also renders obvious the 
fact that an increase in the concentration of the hydro¬ 
gen should cause a tremendous increase in the reaction 
rate (and this in the positive direction) since it is pro¬ 
portional to the cube of the hydrogen concentration, 
and that the rate of the decomposition”* (or the reaction 
in the negative direction) will be comparatively very 
small because the concentration of the ammonia in the 
gases is exceedingly low, being less than 2 and usually 
not over 1 per cent by volume in c:arbonization at high 
temperatures with a liberal use of steam. Thus the 
net result, or the resultant positive rate of reaction, 
should be relatively high. These considerations furnish 
the most plausible explanation for the Tervet reaction 
and the production of additional ammonia by the use 


"Nornst, Theoretical C^homlstry, or any text on physical chem- 
l»lry. 

'"See p. 1,149. 
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of steam during carbonization, when taken in connection 
with the high velocities of the gases through the zone 
of reaction and the natural slow rate of decomposition 
of the ammonia molecule. 

Catalytic Action 

Mention has already been made of the fact that the 
decomposition of ammonia into its elements is very slow, 
as is often the case with endothermic reactions. This 
has been shown experimentally by Pci:man and Atkin¬ 
son,'* and by Hodensiein and Kranendieck,*" who have 
investigated the rate of isothermal dissociation at differ¬ 
ent temperatures and found that the rate of reaction is 
greatly affected by catalysts, which both accelerate the 
decomposition and lower the temperature of dissocia¬ 
tion. It is the opinion of Bodenstein and Kranendieck 
that the reaction goes on entirely in the surface of the 
containing vessel, and not in the gaseous phase. The 
conclusions of Ramsay and Young"' point in the same 
direction. 

Table IV shows Bodenstein and Kranendieck’s"* de¬ 
terminations of the rate of decomposition of ammonia 
in a (piartz tube at 780 and 880 deg. C. and at different 
initial pressures, by the manomctric method. The 
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greater rates obtained with the higher initial ammonia 
concentrations are noticeable at the lower, and very 
marked at the higher temperature, as would Ixi predicted 
from the mass law. 

The time expressed in minutes and the amount of 
N., -|- 3H„ formed is expressed in mm. P, is the initial 
pressure in mm. of the ammonia at the beginning of the 
experiment, and dx/dt represents the rate of change in 
the ammonia concentration, or the rate of decompo¬ 
sition. 

Analogous results were obtaiTicd by Perman and At¬ 
kinson,” who studied the dissociation in a porcelain 
vessel at temperatures from 677 to 1,111 deg. C. They 
showed, however, that a thin deposit of plalinum black 
on the surface of the vessel caused a marked increase in 
the rate of decomposition, as well as a lowering in the 
temperature of decomposition. Iron had also a pro¬ 
nounced effect. In the absence of catalysts and at high 
temperature the reaction is shown to proceed as one of 
the first order, or 

Nil, -7 N + 3H 

The union of the atoms to form molecules is probably so 
quick that it is negligible when compared with the rate 

“/Voc*. Roy. Soc. honHon, vol. 74, p. 110 <1904). 

“Nernst-FoHt.Mclirlft, p. 99 (1912). 

Chvm.. Roc., vol. 45. p. 88 (1884). 

“Ncrnut-Fostschrlft, p. 113. 

^Loc. cit. 


of decomposition of the ifmmonia molecule. This is 
similar to the decomposition of phosphine.** which has 
recently been shown to be a monomolecular reaction. 
The experiments* at lower temperatures (about 800 
deg.) as well as Bodenstein and Kranendicck’s” work at 
those temperatures furnish definite evidence that the 
reaction is of neither the first nor the second order, 
since the values for the dissociation constant lluctuate 
too widely from that of a true constJint. But this is 
to be expected when it is recalled that the walls of the 
retaining vo.ssel exert a catalytic action on the dis.socia- 
tion rate. The curves of Perman and Atkinson'" illus¬ 
trate this point beautifully. 

Bodenstein and Kranendieck'" investigated also the 
rate of deconi])osilioii of ammonia in the presence of 
ail almo.st equal concentration of its di.s.socijition prod¬ 
ucts. The results of this work indicate that the con¬ 
centration of the ammonia in the mixture is of greater 
importance than that of the hydi-ogen and nit.'ogen, the 
decomposition rate being faster with higher ammonia 
conccMit rat ions, as would be ]iredicted from the ma.ss law. 
The hydrogen and nitrogen do not have the elfect which 
would be expected. However, the deviations from the 
theory are (piite satisfactorily explained in their paper 
on the basis of catalytic action, anil need not bo con¬ 
sidered here. 

In substantiation of tlie deductions already drawn 
from the works of a number of capable investigators, 
and the applications made thereof, the conclusions from 
the experiments of Ramsay and Young" on the decom¬ 
position of ammonia may he briefly reviewed. M'hey 
point out that this decomposition begins at about 500 
deg. (*., but is very small at that temperature, and that 
the magnitude of tin* dissociation depends not so much 
upon the degree of heat as it does upon the rate of gas 
How through the reaction zone and the nature and extent 
of surface with which the gases come in contact during 
their pa.s.sage through this zone. The.sc experimental 
fact.s, formerly opaque and obtained at a time when 
much of our pre.sent theory and knowledge was lacking, 
can now be ap])licd to carbonization practice through the 
medium of our more recent knowledge of gas kinetics. 
The demonstration of this harmony between theory and 
practice is ever gratifying. 

Slow Dissociation Kate 

Application of the principles di.scu.s.sed herein to the 
explanation of the action of steam and* inert gases on 
the ammonia yield during carbonization leails to the 
general deductions that at low’ temperatures the .steam 
and gases act bofh to prc'vent dissociation of the Nil, 
molecules by their jire.seiice and to remove them me¬ 
chanically before material decomposition ocrurs. At 
high temperatures steam has also a synthetic action 
due to the jirodiiction of large quantities of na.scent 
hydrogen through its reaction with the hot coke »and 
the union wdth some of the nitrogen contained therein 
to form new ammonia. The low percentage of this 
substance and the high per cent of hydrogen in the 
ga.ses operate to ({uicken the rate of reaction to the 
left (eepjation 1) and, what is of more importance, to 
depress the rate of decomposition, which has b(»en shown 
to bo very slow. Although the depressing effect of the 

"*\T. Tr.'uitjs .’iriil 1). S. lihandark.Mr, /. 7 /. t'hf in., \fil. 

p. Urt fl919). 
vtt. 

Iftnt. Sor., vol. 71, i». Ilf*. 

‘■’Lor. fit. 

‘‘^Lor. rit. 
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hycirojren on the dissociation tlocs not appear to be as 
j^rcat in the few cited cases as would* be expected from 
theoretical considerations, its influence must be felt, 
since it is present in the ^as mixture in Amounts twenty- 
five to fifty times ifreater than that of ammonia. How¬ 
ever, the very slow dissociation rate to the ri>?ht (e(!ua- 
tion 1) is the real key to our exposition. 

In coneludiriK what may sometimes appear as unnece.s- 
aarily detailed as well as irrelevant (‘onsiderations,‘the 
author takes the further liberty of emphasizin^r a few 
general facts. In dealing with .systems that contain such 
hosts of variables as do the X)re.sent ones it must be 
remenil)ered that any knowledge, however remote, which 
gheds t?ven a tiny ray of li^rht upon the su>)ject is to be 
accepted gratefully and applied judiciously. There is 
no doubt that precise results could ni'ver be obtained 
for such cases as those discussed hei’ein except by purely 
empirical experimentation with* a Kiven .set of ri^id 
(‘onditions; nor d()(\s this paper make any attempt in 
this direction. The pur))ose is rather to as.semble our 
pel t incut knowlecbre with the view of arriviiiK at cer¬ 
tain delinite generalizations and applying the.se to the 
1 ‘liicidation and orientation of what before was to many 
A confusion of diverse and vacuous facts. If even a 
partial fuinilment of this purpose obtains, then the 
Authoi- will indeed be satisfied. 


Summary 

The variou.s factors and general laws that affect the 
ammonia equilibrium have been pointed out and each 
discussed in detail in connection with the experiments 
and conclusions of previous investigators. 

The information .so obtained ha.s been applied to the 
exposition of the action of .steam and inert gases on the 
yield of ammonia from the carbonization of oil .shales 
and coal. 

The integrity o( the ammonia molecule at high tem- 
pc*ratures and under the other conditions that obtain in 
retorting is explained by its very slow rate of dissocia¬ 
tion, and the remoteness from etiuilibrium, a condition 
which is brought about by tht* presence of steam and 
inert gases, the.se removing the ammonia before decom¬ 
position can make any marked headway. 

The steam is shown to have a .synthetic action at high 
temperatures, and the viodnH oiuratitll of the .synthesis 
of ammonia from the nitrogen contained in the coke is 
elucidated. 

Thi; author takes this op])ortunity to e\])re.s.s his pro¬ 
found gratitude to Dr. S. (\ Lind for his many valuable 
suggestions and criticisms, and for his kindly aid which 
was always so gladly given. 

('i•]«ii ;i(lo III" Miiit'- 


I’rodiiction of Yacca Cum in South Australia 

I’rior to the war the gathering and shipping abroad 
of South Australian yacca gum was an important in¬ 
dustry on Kangaroo Island, ju.sl off the south coa.st of 
South Australia, reports ('oiisul H. P. Starrett, of 
Adelaide. As (Jermaiiy was the largest user of this 
product, the industry was suspended during the first 
years of the war, and not until use had been found for 
it in the United Kingdom and in America during the 
latter part of 11)1(1 did the production revive. In 11)11) 
more than U),000 tons was gathered, and as the Aus¬ 
tralian consiimtflion is sm.all the greater part of the 
output was shipped to (ireat Britain and to the United 
States. It is believtMl that further experiments in the 
use of this valuable product may develop a larger scope 
for its utilization and thus encourage the expansion of 
the industry at Kangaroo I.sland. 

USF^S ('IIEMK’AL RkACTIONS 

Before the war nearly two-thirds of the Australian 
output was bought hy (Jerman firms. Local dealers have 
never been able to di.scover what u.se the Hermans put 
it to, but it is believed that it was ii.sed in the manufac¬ 
ture of furniture polish and lacquer for metal ware. 
It should not bo overlooked, however, that the product 
contains a High pJTcentago of picric acid on nitration 
and il is not Unlikely that it was al.so u.sed b.v the (ier- 
mans in the manufacture of explosives—a use to which 
il was put ))y the Allies in 11)17 and 11)18. 

The gum from the species Santhorrhnva haatilis is, 
i^f course, one of the oldest known .sources of picric acid, 
yielding about 15 ])pr cent by treating the gum with 
stnuig nitric acid. The gum has also been u.sed in the 
rnaiiiifacturo of dyes. To quote a technical report on 
the subject: “Th(» high yield of picric acid on nitration 
and of paraoxybenzoic on alkaline fusion indicates a 
chemical constitution for the resin of an oxygenated 
benzene derivative, and among such derivatives are num¬ 
erous fine chemicals in daily u.se—viz., photographic 


developers and mati*rial used in the preparation of syn¬ 
thetic dyestuffs. The resin is al.so .said to be of consider¬ 
able importance in the manufacture of linoleum.” 

Experiments have .shown that the gum is soluble in 
alcohol but insoluble in turpentine, linseed oil, benzene, 
molten paraffine, anrl hydrocarbon solvents generally. 
It dis.solves readily in aqueous solutions of caustic 
alkalis to decq) rod solutions and, on the addition of acids, 
is repi’ecipitated more or less completely as a flocculent 
dull yellow- precipitate. The gum is partly soluble in 
cold strong sulphuric acid to a deep red .solution; on 
dilution of the sulphuric acid solution and cleaning, the 
browni.sh red solid separates. When filtered and freed 
from the sulphuric acid, this solid dissolves in water 
and is reprecipitated from its aiiueous solution hy the 
addition of a little sulphuric acid. 

Destinations of Exports 

The following table shows the amounts and values of 
the exports of yacca gum from the State of South Aus¬ 
tralia for the cal^dar year 11)13 and the fi.scal years 
(ended March 31) 1917-18 and 1918-19. The values 
have been reduced to American currency at the rate 
of $4 to the pound sterling: 



— ■ I913- 

__ 

- 1917-18 — 

1918 

19 - 



Jliiiulrp<l- 

lIiimlriMl- 


Hostination 

wi'ight 

X’alup 

WPight 

Viilup 

WfiKlit. 

VhIup 

I'liilrd KiiiKtloiii.. . 

. . . 5.234 

$5,536 

5,603 

$12,648 

7.022 

$9,836 

riiiti‘tl .Sluti'S. 

600 

600 

2.004 

2.404 

651 

848 

< SiTtiiuiiy.. 

.. . 14.100 

12,484 





Enini'O. 

1.212 

1.540 





Hi'lKillIii. 

392 

360 





NrlliorlftPda .... 

105 

88 





Totftl. 

.. . . 21.643 

$20,608 

7.607 

$15X52 

7,673 

9 0.6B4 


The exports of yacca gum to the United States as 
declared at the consular office during the calendar years 
1917, 1918 and 1919 were as follows: 1917, 2,979 hun¬ 
dredweight, valued at $4,977; 1918, none; and 1919, 
7,600 hundredweight, valued at $37,970. 

The market price in the city for yacca gum varies 
from $36 to $44 per long ton. Freight, insurance and 
handling charges amount to about $48 per long ton. 
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Adsorption by SiUca Gel* I 


Basic Facts and Observations on Adsorption of Vapors by Silica Gel—Partial Vapor Pressure and 
fiiquid Volume Relationships in Capillary Equilibriums at Different 
Temperatures—Data on Sylphur Dioxide 

. By E. B. miller 


T he adsorpiiun of vapors by certain porous bodi(?s 
such as charcoal, kieselKuhr, etc., has Ions been 
a matter of common knowledge. It was soon 
found that the retention by such adsorbents w;is not 
related to the chemical composition of the substance 
adsorbed, but was in some way connected with the ease 
of condensation of the adsorbed vapor. A rouy:h paral¬ 
lelism was noted bct\Noen adsorption and the boiling 
point of the vapor when (‘ondensed to a liquid. 

Much of the uncertainly and inaccuracy of the early 
adsorption work was due to the dilliculty of propariiiK 
adsorbents of constant properties. When it was fouiul 
that adsorbents could be prepared from certain colloidal 
solutions in an easily reproducible manner it then be¬ 
came possible to study the phenomenon of adsorption 
with some de«:ree of certainty. Furthermore, when it 
was found that these latter adsorbents possessed the 
power of adsorption equal if not superior to that ex¬ 
hibited by adsorbent charcoal the ^experimental study 
was made comparatively simple. 

Silica }?el. prepared from the coagulation of a colloidal 
solution of silicic acid, is such an adsorbent, and in 
many respects is an ideal substance for the study of 
adsorption. It is easily made under conditions that 
may be reproduced with considerable exactness. It is 
prepared from inexpensive raw materials, water j?lass. 
and either hydrochloric or sulphuric acid. Chemically, 
it is most inert and is therefore stable in air even at 
hijrh temperatures. 

The adsorption of a number of vapors by silica jrel 
has been studied at different temperatures. 

From the results of such experiments it has been 
|M)ssible to discover the factors that are of importance 
in determining the extent of adsorption. 

Adsorption Dependent on Vapor Pressure 

It was found that vapors of liquids of a high boiling 
point were more strongly adsorbed than vapors from a 
liquid of a low boiling point. Furthermore, adsorption 
decreased with increasing temperatures. Also, the 
greater the partial pressure of vapor being adsorbed 
the greater was the- extent of the adsorption. All these 
facts suggested the idea of condensation of the vapor 
in the adsorbent. Pursuing this thought, we selected 
as a measure of the ea.se of condensation the ratio of 
the pressure of the vapor in equilibrium with the ad¬ 
sorbent to the vapor pressure of the liquid at the tem¬ 
perature of adsorption. This ratio is herein designated 
as the “corresponding” pressure. It was .soon estab¬ 
lished that vapors of high corresponding pressure were 
more strongly adsorbed than those of lower correspond¬ 
ing pressure. The relationship, while qualitatively true, 
did not correctly represent the phenomena quantita¬ 
tively. 

pro.sentud b^foro tho Ani4‘rk-aii InslltuO* c.f riirmltnl 
Alontronl. .June 28. 1920. 


It was tliiMi fiotod that when the corresponding pres¬ 
sure equaled unity --i.e., when adsorption wjis measured 
at the vapor pres.sure of the litiuid, the volumes of the 
ad.sorixHl liqiii<l were in all cases the same. In other 
wonts, it is advanlageou.s, inasmuch as it tends toward 
simplicity, to express adsorption in terms of volume of 
adsorbcMl litjiiid rather than in weight. The volume of 
adsorbed liciuid was nblaiued by dividing the weight of 
the subslaim* adsi)rbed by the tleiisity of the licjiiid at 
the temperature of adsorption. 

'I’his sinq)le relaticmship was found to be true only 
in the ca.se of measurements carried out at a correspond¬ 
ing pressure of unity. At lower corresponding pressures 
the voiiime of the adsorluMi liciiiid was not tlu* same at 
the .same corresponding ]»ressnre. 'Fhis discrep.ancy was 
attributed to the fact that flu* condensed liffiiid under 
corresp<niding pre.ssnres less than unity had a density 
smaller than the normal density. Furthermore, the 
greater the compressibility of the liquid the greati*r was 
the deviation of the density of the liquid in the ad¬ 
sorbent from the norm.'il density. I5y taking these 
addition:il faets ijito consideration :ill of onr experi¬ 
mental ohservatiotis were quantitatively brought into 
complete harmony. We :iro therefore in position to 
say that the factors inlliieneing adsorption are the cor- 
resjionding pressure, and the e(»rnprossihility of the 
adsorbed liquid. 

We have yet to eniisider the properties bf the ad- 
.sorbent that determine its activity. Inasmuch as the 
chemical nature of the latter apparently is of no moment, 
we are forced ag;iin to a consideration of a ])hysical 
property. All ad.sorbent.s are porous, and the internal 
volume is large and compo.'ied of f»xcee(lingly fine pores. 
Furthermore, capillarity tells us that :i liquid in a small 
lube pos.sesses a lower vapor i)ressnre than the normal 
vapor pressure. In other word.s, it is easi(»r to con¬ 
dense a vapor into a small capillary than on to a level 
surface. We have therefore in the above all that is 
necessary to characterize an adsorbent. It must fjo.ssc.ss 
as large an internal volume as possible and this volume 

must be made up of spaces of minimum dimension. 

• 

Parti A I. Pressure 

When we consider silica gel as an ad.sorbent for^the 
vapor of a liquid at a given temperature, we have to 
take into account two things: (1) the partial pres.sure 
or concentration of the vapor to be ad.sorbed; and f2) 
its vapor pressure at the temperature of adsorption. 
Denoting the partial pre.ssure by P and the vapor 
pro.ssure by /V>, we may deline the “corres|)onding 

p 

pre.ssure” by the quotient It has been found experi¬ 
mentally that the amount of a particular vapor ad.sorbed 

p 

increase.s with increasing value of the ratio Now for 
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a given partial pressure, the value of increases with 
decreasing temperature, and for a given temperature, 

p 

the ratio p- increases with the increase of partial pres¬ 
sure. Hence in practice, we have better adsorption the 
lower the temperature and the greater the concentra¬ 
tion of the vapor to be adsorbed. Maximum aflsorp- 

P 

tion, at a given temperature, will take place when -p- 

has its maximum value, which is unity. 

liot us consider a few examplc!.s. We may adsorb 
water vapor at ^0 deg. (\ from air saturated at 30 deg. 
(\ Under these conditions, P Po — 30 mrn., and the 
ged will take up an amount of water corresponding to 
‘25 to 27 per cent of its own weight. 

If we consider a similar mj;xture of sulphur dioxide 
and air at 30 deg. (!.—that is, a mixture in which the 
partial pressure of sulj)hur dioxide is 30 mm. (which 
corresponds to about 4 fier cent by volume)—the ratio 
p 

- is much smaller than in the case of water, due to 

the greatiT vapor pre.^-sure of sulphur dioxide. From 
such a mixture the gel takes up sulphur dioxide to 
about 6 per cent of its own weight. 

If we use a mixture of carbon dioxide and air of 

P 

the .same concentration as al)Ove, the value of ,, at 

' y'o 

30 deg. C. is (juite small and only a slight amount of 
carbon dioxide will be ad.sorbed. 

Tempkiiatpue and Uonckniration Kffkct 

From a mixture of sulphur dioxide and air contain¬ 
ing 4 per cent by volume of sulphur dioxide (partial 
pressure about 30 mm.), the gel takes up 3, 6, 8.2 and 
11.1 per cent sulphur dioxide by weight at 40, 30, 20 
and 10 (leg. (!., respectively. The effect of concentra¬ 
tion may be illustrated by the following: Working at 
30 deg. C,f the gel takes up 2.3, 6, 7.1 and 8 per cent 



FK;. 1. AnSORI*TION OF SOa IN C.C. AT 0, 30, 40 AND 
100 DKO. C. 


by weight of sulphur dioxide from mixtures contain¬ 
ing 1, 4, 6 and 8 per cent, respectively. 

Inasmuch as the adsorptive power of silica gel does 
not depend upon any specific chemical action, but rather 
upon the physical properties of the vapor to be adsorbed, 
it may be used successfully at ordinary temperatures 
and atmospheric pressure to remove from air the vapors 
of any liquid mixed with air in any proportions, pro¬ 
vided the liquid boils, under atmospheric pressure, above 

10 deg. C. lye must exclude, of course, any vapor 
which like hydrofluoric acid attacks silica. 

From what has been said it will be obvious that lower 
boiling liquids may also be adsorbed, but it would hardly 
be practicable to do so efficiently at the ordinary tern-* 
pe rat lire. The so-called permanent gases may be ad¬ 
sorbed at temperatures below their critical points, in 
their vapor ))hasos, and it is quite likely that such a 


Poir+ial pressures - MilIime+ers 
15,2 304 4'^G 60,8 /60 91.2 106.4 



Flfl. 2. ADSORPTION OF SO. IN PER CENT OF (3EL WEJCTIT 

problem as the fractionation of liquid air into oxygen 
and nitrogen would be made easier by the use of silica 
gel. 

From what was said above in the discussion of cor¬ 
responding pressure the obvious procedure to follow in 
order, to recover the adsorbed material consists in two* 
steps: (1) raise the temperature, and (2) decrease the* 
partial pressure of the vapor over the gel by evacuation 
or by displacement with air, steam or other gas or 
vapor. 

Thus adsorbed water may be driven out by air at 
115 deg. C., more rapidly at 126 deg. C., and still more 
rapidly at 150 deg. C. High boiling liquids may be 
adsorbed without difficulty, but require a correspond¬ 
ingly high temperature for recovery from the gel. Silica 
gel is almost ideally adapted to the adsorption and re¬ 
covery of the vapors of liquids boiling between 30 and 
150 deg. r. in that it takes up large quantities of these 
vapors at room temperature and gives them up read¬ 
ily at slightly elevated temperatures—^that is, from 
100 to 200 deg. C. This classification includes most 
of the important solvents, such us ether, acetone, 
methyl and ethyl alcohol, benzene, gasoline, methyl and 
ethyl acetates, and many others. 

We shall see also that it offers a satisfactory means 
for drying air and for the recovery and concentration 
of the vapors of more volatile liquids such as sulphur 
dioxide. 

A more detailed discussion of the theory of adsorp- 
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tion as applied to sulphur dioxide may be found in an 
article by John McGavack, Jr., and W. A. Patrick, in 
the Journal of the American Chemical Society, vol. 42, 
p. 946 (May, 1920). 

Laboratouy Results 

Experimental results obtained on the laboratory scale, 
•on the adsorption and recovery of sulphur dioxide, boil¬ 
ing point at —8 deg. C.; ether, +35 deg. C.; acetone, 
+56 deg. C.; benzene, +80 deg. C.; water, +100 deg. 
•C., and gasoline will be discus.sed in the* order named. 

Sulphur Dioxide 

^ The adsorption of sulphur dioxide by silica gel has 
been thoroughly studied both by the static and dynamic 
methods. 

The static method consists in placing a convenient 
amount of the gel in a small apparatus which is then 
exhausted to the highest vacuum obtainable. To insure 
complete removal of air the vessel is heated to 300 
deg. C., and this temperature maintained, with the 
pump in continuous operation, for six hours, or until 
no more air can be pumped off. The pump used is the 
■Gaeda high vacuum mercury pump. The vessel contain¬ 
ing gel is then placed in a thermostat and a known 
amount of sulphur dioxide introduced. After the sys¬ 
tem has come to eciuilibrum, which reciuires not over 
fifteen minutes, the pressure is observed and the quan¬ 
tity of sulphur dioxide adsorbed determined. Kig. 1 
gives the results of four series of results obtained in 
this w’ay at 0, 30, 40, and 100 deg. ('. respectively. Kig 2 
gives a recalculation of these re.Milts in which the 
ordinates express the adsorbed sulphur dioxide as i)er 
cent of gel weight instead of cubic centimeters per 
gram of gel. 

The dynamic method consists in placing a convenient 
quantity of granular gel, usually 10 g., in a glass tube 
of 1 to 2 sq.cm, in section bent in the form of a U 
for convenience of immersion in the thermostat, and 
passing through the gel at a given temperature a 
definite mixture of sulphur dioxide and air. The air 
and suli)hur dioxide are metered separately through 
carefully calibrated flowmeters similar to those used 
by the Chemical Warfare Service, passing first into a 



FIG. 3. ADSORPTION TN PKK CENT OF SATURATED 
GEf. WEIGHT 

mixing chamber and thence over the gel. Under these 
conditions the gel adsorbs the sulphur dioxide com¬ 
pletely for a certain period. At the end of this period 
a trace of gas begins to come through, the percentage 
of sulphur dioxide in the exit gas increasing rapidly, 
becoming finally equal to that of the entering gas. This 
corresponds to the point of saturation for this 


particular mixture ,and te’mperaturo. 'fhe results of 
a series of experiments in which the concentra¬ 
tion of the sul))hur dioxide-air mixture varied from 
0.5 to 8 per cent by volume and the temperature 
varied from 10 to 40 deg. C\ are given in Kig. 3. A 
comparison of Kigs. 2 and 3 .shows substantial agree¬ 
ment between the results given by the two methods. 
In other words, the presence of gas has, for practical 
purposes, a negligible effect upon the adsorption of 
sulphur dioxide vapor by silica gel. 

The details of one set of experiments (at 20 deg. (\) 
are shown in Kig. •!, in which the results are .shown as 
percentage ellieiencies against time. The ordinates 
here express the sulphur dioxide adsorbed as percentage 
of the total being admitted to the gel. With regard to 
these experiments we desire to make* the following com¬ 
ments. 

The rate of flow of gas through the gel wa.s 40 c.c. 
per minute per gram of gel, or 0.05 cu.ft. per minute 
per pound of gel. This means that the time of contact 



of gas with gel was approximately 0.8 sei«ond. Not- 
wilhst.-inding thi.s sheu't interval allowed for adsorption, 
in e.'ich run no detectable trace of sulphur dioxide passed 
the gel for a considerable period. In other words, we 
had 100 per cent adsori)tion for a certain period, depend¬ 
ing upon the coneeniration, after which the eHiciency 
curve falls otf abrufdly to zero adsorptifui. We denote 
the time at which the Orst trace of sulphur dioxide 
comes lhn)ugh as the “bniak point.” ’An examination 
of the curves at 20 deg. will show' that for all con¬ 
centrations the gel was not lc*ss than 57 per cent satu¬ 
rated at the break point. 

As already statcMl the rate usi»d in these c»xperiinents 
was 10 c.e. per niiimte })er gram of gel, which allows 
about 0.8 secoml f«)r contact. If necessary, higher rates 
may be ein])loyed. 

Kig. 5 shows that for a 0.75 ])er cent vapor the slopes 
of the efficiency curves are very nearly the same for 
rates ranging from 25 to 75 c.c. jier minute per gram 
of gel. A practical rate for adsorption in general is 
50 c.c. per minute per gram of gel, which is approxi¬ 
mately 0.8 cu.ft. per minute per pound of gel. This 
allows about 0.0 second for contact. 

The gel granules used in all the.se experiments varied 
in size between 8 and 14 mesh. 'Phe size of the gel 
particles has a very practical bearing in two respects. 
In the first place, it is obvious that the larger the 
particles the greater the lime necessary for the adsorbed 
material to penetrate to the interior and that, for ad- 
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sorption purposes, it would *bc desirable to reduce the 
size of particles as much as practicable. The final 
saturation value would not be chanj^ed. but the break 
point would occur later and the latter part of the 
efiicieiicy curve would be steeper, which is advantaKeous. 
Clearly, however, for the type of absoi-ber beinj^ con¬ 
sidered. there is a practical limit to the size of particles 
that may be employed, for it is obvious that the smaller 
the size the greater will be the pressure required to 
force the gases through the gel bed. Resistance to gas 
Ilow' will be discussed further under “Experimental 
Plant Results” in Part III. 

Rkcovkry 

With respect to the recovery o*f adsorbed material, 
silica gel has marki^d advantages over other adsorbents. 
Hy reference to the curves already given it will be seen 
that the gel takes up very little sulphur dioxide at 
100 deg. even with high concentration. These curves 
indicate the obvious procedure to follow in using the 
gel. Adsorption should take jdace at as low a tempera¬ 
ture as is practical, and for recovery the whole should 
be h(!:ited to 100 deg. (\ or more. The exact procedure 
to be used depends upon the concentration of sulphur 
<lioxide desired. 

Let us assume, for example, that we have a gas which 
is 1 per cent sulphur dioxide by volume, and that we 
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wish to concentrate this to 8 per cent for use in the lead 
chamber process for making sulphuric acid. And let us 
assume an adsoiVtion temperature of .‘50 deg. C. We see 
fn)ni the curves that using a 4 per cent vapor and 
working at this temperature, the gel will take up G per 
cent of its own weight of sulphur dioxide. After ad¬ 
sorption the tenifierature is rai.sed to 100 deg. C. and 
the sulphur dioxiile swept out by means of an air stream, 
the volume of air being so regutated to give the desired 
concentration. W'e may, if it is so desired, obtain in 
(his*way a much higher concentration than 8 per cent. 
It is possible to go from 4 to 30 per cent in one step 
by simple air displacement at atmospheric pressure. It 
is easily possible in this way to concentr.ate as lean a 
gas as 1 per cent to 8 iK»r cent in one step. 

If the object is to obtain high percentage, as for 
exjimple in making liciuid sulphur dioxide, air would not 
be used, but the adsorbed SO., liberated at 100 deg. C. 
or above, by evacuation. By proper regulation of tem¬ 
perature, pressure and volume of air admitted any de¬ 
sired concentration up to practically 100 per cent may 
be obtained. 

Pnrti< !I a7id III irill he pMished in subsequent issues. 


Diatomaceous Earth 

By Norris Goodwin 

T HPI last five or six years have witnessed a great 
awakening among the industrial minds of this coun¬ 
try to the value of the so-called industrial minerals. 
Chief among these in variety of uses if not on actual 
volume of production is diatomaceous earth, or kiesel- 
guhr. The history of this material may be traced back 
to the sixth century A.D., when its use in the manu¬ 
facture of lightweight fireproof brick and building 
material was certainly understood. Its use, however, 
passed into a long period of darkness, along with so 
many other useful arts known to the ancients, that have * 
been brought back to the service of mankind in only 
comparatively recent times. 

The immediate cause for the introduction of the 
material to modern trade seems to have been (he rapid 
growth of the use of high-pressure steam for power and 
heat during the early part of the nineteenth century. 
The conveying of high-pressure steam to any distance 
from its point of origin made the use of some form of 
insulation essential, and the credit for adapting kiesel- 
guhr to this purpose appears to belong to the Germans, 
who al)out 1860 began to mine it near Luneberg, Han¬ 
over, and to market it as a steam pipe covering. So 
valuable a material could not be ignored in other lines, 
however, and its uses have gradually spread until today 
over one hundred and fifty separate and distinct u.ses 
for it could be enumerated. 

Origin of Diatomaceous Earth 

The material as it is quarried looks very much like 
chalk, and in fact it may supplant that material in the 
manufacture of blackboard crayons. Strictly speaking, 
it is composed of the siliceous skeletons of countless 
millions of diatomacca or infusoria of both fresh water 
and marine origin. So small are these skeletons that 
one cubic inch of the earth may contain fifty or seventy- 
five million skeletons. Microscopists have classified 
many thousand varieties of these dainty fossils; in fact 
they will remain one of the most fascinating fields of 
microscopic research. 

Much interest attaches to large deposits of diatoma- 
ccous m.atcrial, particularly in the West, by reason of 
its proximity to the known oil fields. In fact there 
seems little (luestion that it is the primary source of 
the asphaltic petroleum of these regions. The theory is 
that by a process of decomposition under the influence 
of heat and pressure the bodies that originally inhabited 
these skeletons have been converted into the hydro¬ 
carbons comprising petroleum. So porous are the bed.s 
left behind that they would offer but little resistance 
to the displacement, by water or gravity, of the oil to 
the nearby strata. Strength is given to these conclu¬ 
sions by the presence in German kieselguhr of as high 
as 40 per cent of organic matter much resembling 
petroleum. 

From a commercial standiioint the value of the mate¬ 
rial depends on the nature of its silica content and on 
the shape of the individual skeletons. 

Just what condition the silica, that makes up from 75 
to 95 per cent of the earth, is in, is not as well known 
as might be desired. Possibly it is a colloidal hydrated 
silica with proportions of the opaline variety which vary 
with the source, age and previous treatment of th4 
particular earth in question. The main impurity, which 
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may run from 0 to 15 per cent, is clay, besides which 
lime, magnesia, iron oxides and organic matter may 
occur in minor proportions. 

Geographically it is distributed in nearly every coun¬ 
try of the world, but probably the largest single deposit 
of pure material is that at Lompoc, Santa Barbara 
County, Cal., ivhcre there are at present several com¬ 
panies engaged in actual production. Here the material 
occurs in thick beds, vaiying in color from pale brown 
to pure white and in texture from a ; 3 oft clay-like mass 
to a hard flint-like diatornaceous shale. Gem opals are 
found at times in the bed of the mass. The mining is 
simple, open quarry methods being used. After (iuarr>'- 
ing, the material is allow'cd to stand in the air for some 
time to dry, after which it is pulverized and settled out 
of a current of air which grades it according to c-ize. 

Uses of Diatomaceous Earth 

Without question, the two largest uses at the pre.sent 
time are for heat insulation and for filtration, both of 
which depend more on the physical than the chemical 
composition of the material. As a thermal insulator it 
is without peer, for, besides its ability to withstami a 
high heat and a corrosive atmosphere, its billions of 
inclosed air cells offer an almost perfect barrier to the 
passage of heat. Bonded with lime it is marketed in 
the form of brick and tile, while in the powder form it 
is packed l&ose in specially constructed furnace walls, or 
is mixed w'ith small quantities of bonding materials for 
direct application as a plaster. At times small quantities 
of effervescing materials have been added with the 
bonding agent to increase its porosity. 

As a flit rant it is used directly as a fdter body and as 
an added filtering agent to maintain the filter cake in a 
porous condition. It also has some considerable de¬ 
colorizing powders and has been applied either alone or 
mixed with fuller's earth to the filtering of vegetable 
and mineral oils, sugar solutions, and in fact wherever 
a mild decolorizing agent combined with an efficient 
filtering body is desired. To what particular property 
of the earth this decolorizing action is due is a disputed 
(lucstion. In the light of recent researches into the 
prof'ertios of silica gels, it might be thought that the 
answer was close at hand, yet many authorities with 
years of practical experience behind them stoutly main¬ 
tain that the only criterion is the nature of the individ¬ 
ual diatoms as show’n by a careful microscopic 
examination. At least it ap])ears that the small honey- 
comb-shaped diatoms have a greater decolorizing power 
than the long rod-shaped varieties, yet this may also be 
explained on the basis of the surface exposed. 

The same qualities which go to make diatomaceous 
earth invaluable as a heat insulator and filtering agent 
also make it of value in many other ways. Mixed with 
lime or gypsum it has found use both as a building 
plaster and a fertilizer. L. Kern has found that when 
it is saturated with waste sulphite liipiors it makes a 
good fertilizer (U. S. Pats. 1,141,905, 1,145,370). Peter- 
son-Hviid has found it suited to the manufacture of 
casein glue in that when added to the freshly preciiii- 
tated curd it renders uniform the drying and oxidation 
and makes the resulting products more easily soluble 
in alkali (British Pat. 1,01G of 1914 and Dani.sh Pat. 
18,160 of 1913). As a basis for plastic compositions its 
use is obvious. In the hydrogenation of vegetable oil.s 
some rigid yet porous support for the catalyzer is often 
a great advantage, and here again diatomaceous earth 
is more suited than any (U. S. Pat. 1,167,915). German 


Patent 291,792 of ,1913 refers to the u.sc of vanadic acid 
precipitiited on kieselguhr in the manufacture of sul¬ 
phuric acid by ^he contact process. 

Since a considerable portion of the silica in diatoma¬ 
ceous earth is soluble in alkali it has been used to some 
extent in the mfinufacture of sodium silicate in place* 
of the more dillicultly .soluble quartz. Only the purest 
gri^dcs free from iron are ailapted to this purpose, 
however. The .same fact is re.spoiisible for its use in 
the manufacture of ultramarine. 

Many of the early dynamites w’cre compounded with 
kieselguhr as an inert ab.sorbent, and a list of the com¬ 
mercial jiroducts depending on it as a filler wouhl 
include rubber, jihonograph records, sealing w'ax, match 
heads, .soaps—in fact any product where a light, cheap, 
inert filling agent is desired. Even the sacred realm.s of 
death itself have been jnvaded, for we have the w'ord of 
O. (langloff (1). R. P. 291,526 of 1914) that mixed with 
naphthalene and paraffine it makes a most serviceable 
covering for coffins. 

The bibliography given herewith, although not as ex¬ 
haustive as could be liesired, mentions most of the 
important articles w^hich have dealt wdth this interesting 
material in the last few decades. 

BlULlOGRAPIIY OF DIATOMAl^lOOUS KAUTH 

Also known as kie.selguhr, infusorial earth, celite, 
moler, bergmehl, Engli.sh rotten stone, tripoli, fossil 
earth, desniid earth, white peat, tellurine, raiidanite, 
ceyssatite. 

OCOIJKRKNCK 

Diatomaceous Earth Near Kichnioml, Va., N. IL. Dartoii; 
Re//. 4sa, II. S. Geoi. Survey, p. 41. 

Diatomaceous Earth Kroin Australia, Amui.; Do//. Imp. 
I nut., vol. 14, pp. 14 (1916). 

Diatomaceous Earth in Nevada, II. S. Cleol. Survey, Ex¬ 
ploration of the 4()Lli Parallel, vol. 2, p. 76»I. 

Diatomaceous Eart.li on tlie Koule of the Pacific Great 
Eastern Railroad, ('anadian Dept, of Miin'S, Siini. Kept. 
1917, Part “B’\ 1918, pp. 25-28. 

British Kieselguhr Rc*.sources, Anon.; ,/. Inti. Chem., 

vol. 8, pp. 712, 849 (1916). 

Diatomaceous IMinspliatie (’onen'lions in Senegal, Ii. 
Gayex; ('omjit rrmin, vol. 1.51, p. 108. 

Diatomaceous Deposits of Counlies Antrim and Derry, 
Ireland, .1. W. Jackson; Manchester Memoirs, vol. 52, p. 
26 (1909). 

DiatomaccMins Earths in Manehiiria, Anon.; J. Snc. Chvm. 
ImL, vol. 26, p. 202 (1907). 

Infusorial Earth Deposits Near Ilaiinv«*r, (Jermany, A. 
llaacki*; J. Snr. (Uivm. I ml., vol. 2, p. 12,2i (ISSl). 

Infusorial Earth at Stavanger, 'V. Mi<’hell; ./, Sor. ('hem. 
I ml., vol. 6, p. 755 (1897). 

Irish Kieselguhr, J. JI. PnlloeU; Sor. ('In m, I ml., vol. 
18, p. 215 (1899). 

Infii.sor’al E.arth in tin; (’oimty of Al»erfh*en, M. V. 
Ileddle; Brit. Pat. 2,116 -1886. 

Diatomaceous Earth From tlie East African I'rolectorate. 
Anon.; Ilnll Imp. Inst., vol. 10, pp. 71 5. 

Description and Ili.s^ory of Algerian Infusorial Earth, 
M. I^ahache; Her. (]rn. Sri., vol. 14, pp. 257-62. 

Des<‘ription ami Analysis tif lnfus«»rial Earthy From 
Eleven Countries, A. Lauliy; Urn. (Irn, Sri., vol. 22, pp. 
918, 949. 

Infii.sorial Earths in Mexico, E. D. Lf»zano; Hoh tin Mi- 
vrro, vol. 2, pp. 212-14. 

Infusorial Earth From Nova Scotia, Anon.; /»///. ('Uiy 
Worixvr, vol. 24, p. 134 (1915). 

Infusorial Earth From Australia, Anon.; Itnt (Uotf 
Worker, vol. 25, p. 258 (1916). 

Infusorial Earth ((’elite) From Santa Baihara Cnunty, 
Cal., Anon.; Klee, lieeoni, vol. 20, p. 29 (1916). 

Infu.sorial Earth North of (’oalin^a, Cal., Anderson and 
Pack; U. S. Geol. Survey, Bull. 602, p. 211. 

Infusorial Earth in Australia (Abstract); (!eol. Minpi- 
zine (1898) p. 227; (1002) p. .221. 

Infusorial Earth on the Island of Mars (Sweden), Anon; 
J. Soc. Chew. Ind., vol. .22, p. 829 (1912). 
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l)iat(jmai‘eous Earth Near Atascadero, Cal.; Geol. Atlas 
uf U. S., San I^uis (Cal.) Folder, p. 4,* col. .‘5. 

Diatomaceous Earth on Lord Howe Lsland, Anon.; Trans. 
(True.) Uuy. Sor, S. Aiistnilia, vol. 41, op. Ordi GO (1917). 

Kiesel^uhr in Hriti.sh Columbia, J. Keeie; Canadian Dept, 
of Mines, Sum. Kept. (1917) pp. 97-120. 

Diatomaceous Dep<isits of Santa Barbara Co., Cal., Ar¬ 
nold and Ander.son; U. S. Cecil. Survey. Bull. iJir). 

Cerman Kie.seljjuhr (U. S. C'onsul Kept.), Clu-ni. Trade 
J., vol. 4;{, pp. 171, 199 (1908). 

(iK.N'KUAL * 

Analyses of Infusorial Earths From Various Sources, 
A. M. Edwards; Chan, Nrirs. vol. 95, p. 211. 

Kiesel^uhr, Its Occurrence, Uses and Analysi.s, 1*. A. 
Boeck; JMkt. & (’hkm. En«;., vol. 12, p. 1.09 (1911). 

Diatomaceous Earths and Tludr Utilization, Anon., litilL 
I my. Inet.t vol. 3, p. 88 ( 1905). 

Infusorial Earth and Tripoli, W. C. Bhalen; Tfn' Mining 
W’orW, vol. 29, p. r,7l (1909). 

Infusorial Earth and Its IJse in the United States, Anon.; 
J. Snr. Chem. Ind., vol. 30, p. 1,254 (1911). 

U.ses of KieselKuhr, T. 11. Norton; Monthly (Consular and 
Tr.'ide Kepts. 333, June, 1908, p. 111. 

Kieselp:uhr and Its Uses, (). BecksUdn; Sci Am. Sup, 
No. 1.565, p. 341 (1907), and No. 1,755, p. 119 (1909). 

Some New Applications of KieseUc^hr, J. B. Pei-ejcrin; 
A'c/’. C//////. //if/., vol. 27, pp. 5-7 (1918). 

Pharmaceutical Kieselj^uhr, II. C. Blair; Am. J. Pharni.y 
vol. 84, pp. 300-2. 

Diatomaceous Earth With Waste Sulfite Tdquors as a Fer¬ 
tilizer, L. Kern; f^apivr Zlg., vol. 10, pp. 94, 335 (1915). 

Preparation of Press Juices (Bh»od Serum) by Moans of 
KieselKUhr, J. (JffrinKa; Hiorhem. Zrit., vol. 28, p. 112. 

On the Condition of Silica in Diatomaceous Earth, E. 
Manzella; Am. Chim. Applivata, vol. 1, pp. 222-31. 

On llie Df'cfdorizinn: .Action of Kiesehvuhr, Anon.; liev. 
('him. I ml., vol. 24, pp. 95 99. 

Exlractinji: Vitamines From Kice Polishings With Kiesel- 
jxiihr, IT. C. Brill; Philippinv J. Sri., vol. 12, pp. 199-206 
(1917). 

Kie.selirulip as a Packinj' An:ent for Acids; Trchnische 
Hnmlarhon, July 1, 1896. 

Kiesehciihr as a Fillinjj: Aeeiil for (ias Absorption Tow¬ 
ers, A. llutin; Urn. Prrtl. ('him., Vf»l. 21, pp. 167-70 (1918). 

Infusorial Earth in the Manufacture of Rubber, 1). S. 
Collins; Unhbrr Age, vol. 5, p. 101 (1919). 

Infusorial Earth as a (.\arrier of Catalyzers, (k Ellis; 
J. I mi. Kng. Chrm., vol. 5, p. 95 (1913). 

Infusorial Earth as a (A/mponent of Porcelain Bodies, 
F. BaumI; Kvrnm. hinndschtrn, vol. 21, pp. 245-6. 

Kio.sfdpiuhr in Dvnaniite, Anon.; ,/. Sor. ('hrm. Ind., vol. 
2, pp. 310-11 (1883), and vol. 11, p. 813 (1892). 

Infusorial Earth in the Filtr.atiori of Oils, Varnishes, etc., 
W. L. Jordan; Met. Ciikm. En(J., vol. 18, p. 101 (1918). 

Direct Filtration of Cm'imc Juice With Kieselj^uhr, S. S. 
Peck; Intrrmit. Sugar J., vol. 20, p. 332 (1918). 

Experiments on Filtration (llsinj^ Kie.sel^rnhr) , R. D. 
Sperry; Met. &. Chem. Enu., vol. 15, p. 225 (1916). 

Kiesel^uhr in Bacterioloj^ical Filtration, M. Kuchnor; 
Zrit. fiir Ilggirnv (1893), p. 1,129. 

Kieselj'uhr in ' Laboratory Filtration; Pharm. Zentr. 
(1916), p. 603. 

Dicalcium Pho.sphaU* ami Kie.selKuhr in the (Clarification 
of Cane Juice, L. IVllet; Pull. .Ls.s'oe. Chim. Dist., vol. 31, 
p. 819. 

Te.sts of Trass Cements (Diatome .Moimlith-Portland), 
J. B. Lippincott; Proc. Am. Sor. Ciril Km/., vol. 38, p. 1,191 
(1916). 

Tests of Diatomaceous Earth (\*ment Mixtures, A. Poul- 
.sen; Tnvind. Zig , vol. 37, pp. 1.132-31. 

Diatomaceous Earth as a Puzzolana for Cement, A. 
Poulsen; Pror. Infrrnnt. Traf. Mat , vol. 2, p. 16. 

Diatoinaceous Earth Portland (.^einerit Mixts., Ed. Duryca; 
Emj. .\rir.><., vol. 68, p. 297 (1912). 

Low Temperature Heat Insulation, J. Rous.set; Rev. Gen. 
Sci., vol. 17, pp. 31-41. 

Comparative Tests of Heat Insulatinjr Brick.s, F. A. J. 
FitzGerald; Tran.'i. .\m. Klrctrochcm *S’oc., vol. 21, pp. 535- 
42 (1912). 

Tests of Heat Insulatiu}' Brick.s, (\ R. Darlinff, Engi- 
veering, vol. 96. p. 643. 

Heat Insul.-ition of Refrigeration Rooms, W. M. Thorn¬ 
ton; Engineering, vol. 98, p. 375. 

(Comparative Thermal Conductivities of TToat Insuinnts, 
H. Nitzsche; Tonind. 7.\g., vol. 37, p. 1,531. 

Some Comparative Thermal Conductivities, E. Criffiths; 
Trans. Faraday Soc., vol. 12, p. 193 (1917). 
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(Comparative Tests of Heat Insulants, Sargent and 
Lundy; Power, May 1, 1917. 

Determining the Thermal Cond. of Insulating Bricks, E. 
Griffiths; Trans. Faraday Soc., Nov. 8, 1916. 

Tests of Commercial Steam Pipe Covering, L. B. McMil¬ 
lan; Trans. Am. Soc. Mech. Eng., vol. 37, p. 921 (1915). 

lnfu.sorial Earth in the Insulation of Boiler Settings, J. 
Harrington; Power, vol. 45 p. 410, 

Heat Insulating Value of 85 per Cent Magnesia and In- 
fu.sorial Earth Compared, Anon.; Met. & Chem. Eng., vol. 
14, p. 551 (1916). 

Tests of Pipe and Boiler Coverings, Eberle; Chem, Zeit. 
(1910), p. 34, rep^ p. 246. 

Efficiency of Heat Insulants, C. R. Darling; Engineering, 
vol. 88, pp. 37-8 (1919). 

High-Tempcralure Insulation, P. A. Boeck; Met. & CllEM. 
Eng., vol. 14, p. 225 (1916); J. Ind. Eng. Chem., vol. 8, p. 
371 (1916). 

High-Temperature Insuhation, P. A. Boeck; J. Am. Soc. 
Merit. Eng., vol. 38, pp. 6.37-40 (1916). 

Thermal Insulation of Jligh-Temperature Equipment, P. 
A. Boeck; IJuli. Am. Inst. Mining Eng. (1915), pp. 1,539-50. 

A New Refractory Material, “Moler” (Infusorial Earth), 
Anon.; Eiertraehem. Met. Ind., vol. 7, p. 474. 

Kieselguhr as a Heat Iiisulant; Rept. Nat. Smoke Abate- 
nierit Inst.; Engineer, Saw. 25, 1884, fols. 05-6. 

Manufacture of Kieselguhr Brick, Anon.; The IMcklayer 
(1916), p. 47. 

Description of Nonpareil (Kieselguhr) Insulating Brick, 
Anon.; Met. & Chem. Eng., vol. 13, p. 129 (1915). 

Specific Heats of Various Heat Insulants (Including 
Kic'selguhr), M. Kinoshita; Gcsiindhcits Ing. 

Heal Conductivity of Powdered Materials, M. Smolu- 
chowski; Chem. Zenir., vol. 2, p. 1860 (1910). 

Physical IT'operties of Heal Insulants, S. Wolngdine; 
Bntl. Soc. d*E neon rag enient, vol. 3, pp. 879-942' (1909). 

Patent.s Bearing on the Use ok Diatomaceous Earth 
AS a Heat Insuij^nt and Building Meterial 

United States: 1,332,370; 1,332,348; 1,307,549; 1,307,548; 
1,305,552; 1,288,834; 1,283,754; 1,279,975; 1,264,747; 1,259,- 
525; 1,257,959; 1,257,922; 1,249,997; 1,251,842; 1,251,841; 
1,251,830; 1,247,503; 1,245,723; 1,230,085; 1,214,185; 1,206,- 
545; 1,206,546; 1,206,.547; 1,198,984; 1,184,184; 1,143,826; 
1,139,637; 1,076,126; 1,045,933; 923,358. 

British: 123,992—March 4, 1919; 120,471—Dec. 3, 1917; 
21,437—Sept. 23, 1914; 18,439—Aug. 8, 1914; 27,812—Dec. 
3, 1912; 13,248—May 5, 1912; 1.5,979 -July 19, 1904; 30,026 
—Dec. 18, 1897. 

German: 292,522; 287,075; 285,350; 238,329; 228,706; 
165,342. 

(•anadian: 189,135; 178,152. 

French: 454,092; 387,511; 383,803. 

Holland: 3,938. 

Japanese: 31,708—Nov. 2, 1917. 

Diatomaceous Earth as a Filtering Agent 

United States: 1,.304,438; 1,272,197; 1,2.56,171; 1,245,557; 
1,170.868; 1,131,.308; 1,118,441; 1,088,751; 1,027,754. 

British: 22,080—November, 1914; 118,353—Sept. 25, 
1917; 8,233—April 1, 1911; 22,127 -Nov. 20, 1895; 18,573— 
Oct. 4, 1895; 3,116—March 5, 1886; 4,108—Aug. 28, 1882. 
German: 282,621; 268,047; 229,329; 32,884. 

Diatomaceous Earth as a Paint Component 

United Slates: 1,163,271; British: 9,803—July 6, 1884; 
1,432—1883; German: 218,619. 

Diatomaceous Earth as a Component of Cements 

United Slates: 1,288,413; 1,287.995; 1,255,995; 1.239,679; 
1,220,575; 1,212,575; 1,102,358; 1,092,933; 1,082,684. 

British: 11.3,810—March 2, 1917; 26,732- Nov. 20. 191.3; 
19,787—Sept. 1, 1913; 14,664--Junc 25, 1913; 24,775—Nov. 
7, 1911; 20,535—Sept. 16, 1911; 28,468- Dec. 13, 1906; 
14,173 -June 20, 1906. 

German; 292,104; 287,085. 

Austrian: 9,146—Nov. 5, 1913. 

Diatomaceous Earth in Polishing Compounds 

United States: 1,113,322; British: 14,963—June 23, 1914; 
German: 294,804; 229,742; Swcdi.sh: 41,149—Aug. 28, 1916. 

On thb Treatment and Purifying op 
Diatomaceous Earth 

British: 21,724—Oct. 2, 1911; 19,966—Sept. 7, 1911; 
25,386—Nov. 1, 1910; 24,379—Oct. 20, 1910; 6,379—March 
6, 1907. German; 286,340; French, 377,086. 
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Defects in Steel Originating in the Ingot 


Microscopic Appearance of Breaks and Inclusions of Non-Metals in Steel, Which Defects OriKinate Durinx 
Pouring or Solidification—Various Deoxidizers and Their End Products 
Are Listed and Briefiy Discussed 

By AUSTIN B. WILSON 


D EFKCTS may be defined as those substances and 
conditions in the metal which make for failure 
during normal fabrication or in service. Dif¬ 
ferent classifications might be proposed in a system¬ 
atic study, but in the present article the writer intends 
to deal with those defects in steel, as they appear 
under microscopic examination, which originate in the 
pouring and solidification of a steel ingot. 

Overheating Molten Steel 

Under this heading those defects caused by over¬ 
heating the molten metal would naturally come first. 
Aside from the danger of change in chemical composi¬ 
tion due to loss through volatilization, oxidation or 
undesired reaction with the furnace lining or slag to 
which overheating may give rise, the ever-present 
danger of the finished steel containing oxidation prod¬ 
ucts is greatly augmented. Under favorable condi¬ 
tions it will lead to the presence of oxides of silicon, 
manganese or iron in the finished steel, possibly in such 
amounts as to affect seriously the physical properties of 
the steel. 

Absorption of gases is another of the ill effects which 
are promoted by the overheating of the molten metal. 
Of the gases absorbed during overheating, oxygen, 
hydrogen and nitrogen are by far the most important 
and the most commonly encountered. These gases may 
be present in the finished steel in any or all of the 
following forms: Mechanically entrapped either in 
blowholes or between the crystal boundaries; in solid 
solution in the steel; or as compounds such as oxides, 
nitrides, etc., either in suspension or in solution in the 
steel. It is noteworthy that the.se gases are more 
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soluble the higher the temperature and that this .solubil¬ 
ity increases rapidl>; once the melting point is passetl. 
Therefore the danger from overheating must be obvi¬ 
ous. Hydrogen is known to cause brittleness and hard¬ 
ness in electrolytic iroi^ and nitrogen in the form of 
iron-nitride is the source of extreme brittleness in 
welds made by fusion with the oxyncetylene blowpipe 
or with the electric arc. 

No new constituent is directly tniceable to the absorp¬ 
tion of hydrogen. Nitrogen, however, is commonly 
found in the form of iron-nitride in acetylene and arc 
wields and in blown bessemer steel before the rccarbur- 
ixer has been added. Fig. 1 is of iron-nitride in a 
piwe of nitrogenized iron wire. It shows isolated 
needles of iron-nitride and .several areas of iron-iron 
nitride eutectoid. 

The (luantities of ga.ses absorbed are exceedingly 
small when measured by weight, but when measured 
by volume in many ca.ses they greatly exceed that of 
the steel—silver, for instance, having been known to 
absorb up to 200 times its volume of gases. Further¬ 
more, when in their combined forms they furnish a very 
appreciable amount of impurity—for instance, 0.046 per 
cent oxygen in steel is eejuivalent to 0.2 per cent FeO, 
which is readily noticeable. 

Wild Heats 

On casting overheated steel which has absorbed an ex¬ 
cessive amount of gases a sudden evolution of gas is 
not unlikely, sometimes of such degree as to cause the 
metal to boil over in the molds. This may be due to 
evolution of hydrogen, nitrogen, etc., caused by the 
lowering of the solvent power of the metal for gases 
due to reduction of temperature or to the formation 
and giving off of CO or CO.^ formed through chemical 
reaction in the mold. Whatever the cause may be, the 
net result is blowholes and the production of unsound 
steel. 

Wild heats arc rare in good practice. Blowholes are 
almost always present in ingots, but may be .so con¬ 
trolled that sound finished steel may be produced. 
“Killing” the steel in the furnace with ferrosilicon or 
by the addition of a little aluminum in the mold gn!atly 
reduces the liability to blowholes. This is not, however, 
good practice, as it is difficult to rid the steel of the 
oxidation products. It is thought that thi.s reduction 
of blowholes is due to an increase in the .solubility of 
the metal for gases caused by the silicon or aluminum 
additions. Blowholes which have become oxidized are 
not capable of being welded, but those with bright, 
unoxidized linings weld readily during forging or roll¬ 
ing. 

An exceedingly high casting temperature should be 
avoided. This leads to unduly .'•low cooling, which in 
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turn results in a very coarse structure and excessive 
segregation. In castings it is quife liable to cause 
cracks due to shrinkage, and even if cracks do not 
result at once severe internal strains •may be set up 
which will exert an unfavorable influence upon the ser¬ 
viceability of the piece in question. Fig. 2 is a shrink¬ 
age crack found in a casting poured at too high a tem¬ 
perature. 

Although in forged or rolled material the original 
coarse grains are usually broken up and reflned and 
the segregation more or less removed by suitable heat 
treatment, this is frequently not the case with castings. 
These are as a rule submitted to a single annealing. 
This annealing may produce the desired result in so 
far as carbon distribution is concerned and yet may 
fall far short of producing a sufficienlly well-annealed 
casting. Particularly is this the case in castings of 
nickel steel, in w’hich, as is kiioWn, the nickel is present 
in solid solution with the iron. During and immediately 
after solidifleation all constituents of the steel are 
entirely in a state of solid solution; therefore it follows 


KU!. 2. SIMM.XKACK I'UAl'K IN STKKI. »\\STIN(5. X 200 

the laws governing freezing solid solutions—i.e., selec¬ 
tive freezing lakes place, producing the familiar cored 
dendritic structure with layers of varying composition. 
On cooling through the critical range pearlite is formed 
as usual, but .so far as the metals which form solid .solu¬ 
tions with iron when cold are concerned no change is 
produced. These metals are chromium, nickel, pho.s- 
phoriis, silicon, etc. l-pon reheating above the critical 


Kijf. 3. I*' rlltr ilnrk, ffi‘ril«* lli;l«t In nickrl slrol (‘iustine:. IMrrlc 

:nlil ftflilnff. X :i»». 

I. Di’iuliiO's .shown by willi cupric cliloiide, same 

.sIim I in Kik. 3. X 15 

point and allowing to cool cither in air or the furnace 
we obtain a uniform structure of ferrite and pearlite, 
but still the original distribution of the nickel, phos¬ 
phorus, etc., remains. To obtain the desired diffu.sion 
of this it is necessary to heat the metal to a high 
temperature for a long time, .say 1,100 to 1,200 deg. for 
twenty-four hours, after which it is given the u.sual 
heat treatment to produce a fine pearlite structure. In 
Fig. 3 is shown the typical well-annealed pearlitic struc¬ 
ture brought out with picric acid. Fig. 4 shows the 
coar.se dendritic structure brought out with cupric 
chloride, the lighter areas being higher in nibkel. Both 
are the same .specimen of 3.5 nickel steel, and show the 
survival of a coarse dendritic .structure even after 
proper distribution of the carbon has been attained. 

NoN-MkTALLIC IN('LUSI0NS 

A prolific source of non-metallic inclusions in steel 
is in the admixture of foreign matter. This may be 
due in ca.stings to loose grains of sand from the mold 
or from the abrading action of the stream of metal on 
the surface of the mold. In case of ingots for forging, 
rolling, etc., it may be due to insufficient cleaning of 
the molds. 

An instance of this kind has recently come to the 
writer’s attention. A .slightly greenish substance 
(apparently .some form of slag) was found in the 
center of a d x 4 in. soft steel billet. After polishing 
a micr«section cut through this spot it was .seen to have 
the appearance and structure shown in, Fig. 5. The 
slag was composed of two constituents, one a light gray 
and the other a darker gray. The lighter gray spots 
were at first suppo.sed to have been MnS, but a sulphur 
print showed little sulphur at that spot. It was de- 





Kijr. r». liuliisloti MbtiwinK liRbt ami dark oonatitutonta Intorsporsod with globules of stool. Unotohod. X 150. 

I'Mk. B. Sriino t.xpo of inchi.MloM us In Fig. 5, after etching with nitric acid, ahowlng lighter constituents eaten away. X 70. 
Fig. 7. <ir:iin.s of -.and sintered togetlior. found In stool casting. Unctchoil. X 150. 
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cided that the darker constituent was some basic sut)- 
slance high in lime, as it was readily attacked by UNO , 
which is contrary to the behavior of silicates. Fig. (> 
shows how the darker constituent was eaten away after 
etching it. It will be noticed that the slag is con¬ 
siderably broken up and evidently had been solid, not 
fu.sed, at the time the steel entered the mold. The 
steel shows throughout as white masses. It was 
thought that tliis inclusi«)n might have come from the 
lime wash used drying on the mold.^ and then llaking 


especially castings. It is* supposed to heighten the 
solubility of the gases in the metal and thus prevent 
blowholes. It has a high affinity for oxygen and oxi¬ 
dizes readily to silica (SiO,), reducing most of the ox¬ 
ides in the steel to their metallic form. S-teel “killed” Avith 
silicon sets (piietly with little evolution of gases. It 
may be added in the furnace, in the ladle or in the 
mold, usually in the form of ferrosilicon. Silica is 
acid and combines with iron and manganese oxides to 
form silicate slags. These silicates are .sometimes 
mechanically trapped in the steel, e.specially if the steel 
has been treated with an excess of ferrosilicon. They 
are extremely hard and brittle and form dangerous 
discontinuities in the metal. Figs. 8 and 9 are ex¬ 
amples of silicates in •steel. Fig. 8 shows an exceed¬ 
ingly dirty spot in a steel ca.stiiig, the silicates being 
present in the globular form comnioidy found in cast¬ 
ings. The ferrosilicon iir this case was added in the 
ladle. Fig. 9 shows typical elongated silicates ^)und in 
rolled and forged materials. The darker inclusions are 
silicates and the lighter manganese sulphide. 'Phis 
fihotograph was taken from a low-carbtm plate which 
had been “killed” by the addition of ferrosilicon in the 
mold. As a rule little objection can be raised to the 
use of silicon as a deoxidizer if not u.sed in excessive 
amj)iinls. although the danger of .segregation such as 
shown in Figs. 8 and 9 is ever pre.sent. 

Man(;anf:sk Sulimiidk 

Manganese is a deoxidizing agent to the use of 
which no defects can be attributed. Rather can they 
be charged to the lack of this element. Knough man- 
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off when the steel fentered. Subsequent investigation 
proved this theory correct. 

Foreign materials also very frequently enter steel 
by the abrasion or fluxing of the stopper rods and ladle 
linings. Fig. 7 shows a number of grains of sand 
sintered together found in an acid open-hearth ca.sting. 

In dealing with the subject of defects in steel natur¬ 
ally the use and abuse of deoxidizing agents assume 
prime importance, since it is generally held that the 
larger number of non-metallic inclusions in steel, or 
“sonims” as they are now called, arise from this source. 
Silicon, manganese, aluminum and titanium are the 
principal deoxidizers used in the manufacture of steel. 

Silicon is used extensively in producing .sound steel. 


ganese must be pre.scMit to form MnS with all the sul¬ 
phur, since if sullicient is not pre.sent the sulphur will 
combine with .some of the iron to form FeS, which has 
an embrittling efftvt and which is the cau.se of “nid- 
shortness” in the steel. Iron sulphide can be readily 
recognized under the micro.scope by its pale yellow cnlor 
as distinct from the dove-gray color of MnS. .Man- 
gane.'-:e to the extent of at lea.st two and a half times 
the amount ()\‘ the sulphur pre.sent is re(|uired to pre¬ 
vent the formation of FoS. Oftentimes, despite the 
fact that chemical analysis shows the pr(i.scnce of suffi¬ 
cient manganese, micro.scopic examination will reveal 
.sections in which FeS predominates. This is due to 
sulphur segregating in one part of the steel to such 
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ITnctcIicd! X lao 

an extent that sufficient manganese to satisfy it is not 
at hand in that particular spot. Fig. 10 is an illus¬ 
tration of such a case found in a skelp sample which 
.analyzed 0.06 sulphur and 0.27 manganese. The sul- 
|)hides shown in the photomicrograph are practically 
all in the form of P'eS and were the cause of extreme 
“red-.short ness.” 

Nevertheless the presence of all the sulphur as MnS 
does not entirely remove danger. Although there is 
little cause to fear sulphides in the form of MnS if 
uniformly distributed, their segregation is to be watched 
for. A group of MnS inclusions will cause a brittle 
spot in the steel which may well be the starting point 
of a crack. Jn Fig. 11 is shown a crack extending 
through a group of segregated MnS spots. This photo¬ 
graph was taken from a rail which failed in service and 
in which the above segregated spot w^as the only defect 
which could be found, the steel being clean and its 
microstructure good. 

Fig. 12 shows streaks of MnS arranged around the 
grains of a steel easting. This arrangement of the 
sulphides has a weakening effect upon the material, but 
at the same time it is of a type frequently met with in 
well deoxidized castings. In most cases, however, this 
condition is not widespread enough to have very serious 
effect. 

Aluminum as a Dkoxidizkr 

Probably the most detrimental as well as one of the 
most widely used deoxidizers is aluminum. The bad 
effects resulting from its use are so well known that 
many specifications, such as the A. R. A. spccdfications 
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for rails, positively forbid it. Nevertheless, in many 
steel works it is still common practice to add a small 
amount either in the ladle or in the mold, although 
many of these plants when questioned regarding it deny 
its use in their works. 

Aluminum is supposed to act in much the same way 
as silicon in producing sound steel—i.c., it increases the 
solubility of the gases in the metal. Aluminum, how¬ 
ever, has a very marked effect in increasing the vis¬ 
cosity of the slag through its oxidation to alumina 
(Al^O,), which* is an exceedingly infusible substance, 
its melting point being around 2,000 deg. C. Thus it 
can easily be seen that it solidifies immediately upon 
its formation, the temperature of the steel being a^ 
least 300 deg. C. lower than this. Fine particles of 
alumina do not readily coalesce and therefore in spite 
of their low specific gravity have no tendency toward 
rising and on mixing with the other small slag particles 
retard their rise and cause the bath to become thick 
and pasty, thus favoring the production of dirty steel. 

If no other reason were forthcoming the above ought 
to bo suflicicnt to inhibit aluminum’s use, but that is 






FU!- IL TVI'ir.M. TITANIUM-NJTRIIRO INiMALSIONS IN 
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not all. Although aluminum apparently has some effect 
in preventing the segregation of the constituents nor¬ 
mal to steel, the particles of alumina exhibit a strong 
tendency to collect in large groups or masses which 
greatly reduce the strength of the steel. This is espe¬ 
cially the case in worked material where streaks of 
alumina are often found, the weakening effect of which 
amounts almost to that of a crack. Fig. 13 shows a 
crack extending through a segregation of alumina found 
in the web of a failed rail. Fig. 14 shows a type of 
surface defect found in several hundred piston wrist- 
pin-: intended for airplane motors. The surface was 
ground from several of these pins to a depth of about 
iV in. and, the streak still remaining, it was polished 
and examined. Fig. 15 shows the streak of alumina as 
found with the aid of the microscope. Fig. 16 shows 
another exceedingly bad streak found in a specimen of 
broken drill steel. It is possible that the use at times 
of a very small quantity of aluminum, say a few ounces 
per ton, may be permissible, but at the same time the 
fact remains that even this is questionable. 
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Ferro-Carbon-Titanium 

Although some metallurgists disagree, titanium in 
the form of ferro-carbon-titanium has been shown by 
many tests to be superior to all others as the final 
cleanser in steel-making. It cannot altogether re¬ 
place either silicon or manganese, but it can take their 
place whenever they are used purely for deoxidizing 
purposes. 

Titanium when added in the proper amounts makes 
the slag more fluid and acts as a flux'for the various 
silicates. It has a high affinity for nitrogen as well 
as for oxygen, a property possessed by no other deoxi¬ 
dizer except possibly vanadium. It prevents segregation 
hnd does not itself segregate; in fact, except in high- 
carbon steels no microscopic constituent is found due 
to the titanium addition, and even in high-carbon steels 
it has never been known to segregate. When found in 
steels it is in the form of titanium-nitride, or rather 
titanium-cyanonitride, as it may be slightly contami¬ 
nated with carbon. Fig. 17 shows typical titanium-ni¬ 
tride inclusions in steel. 

In support of the views expressed above the writer 
quotes the following list of the properties of the va¬ 
rious deoxidizers tabulated by Frof. Bradley Stoughton 
in the Railway Aye Gazette of Feb. 7, 1913. The ele¬ 
ments are given in the order of their effectiveness. 

Prevention^of blowholes 1, aluminum; 2, titanium; 
3, silicon; 4, vanadium; 5, manganese. 


Fig*. 18. A. Left—Ingut laid on sidf* b«'for<! flnal Ho1Uliflrnt.lorL 
n. Right—Ingot ooolrd In normal position 
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Removal of oxides of iron and manganese: 1, titan¬ 
ium; 2, silicon (weakly). Hindering this removal: 1, 
aluminum; 2, manganese. 

Removal of all oxides and slag enclosures: 1, titanium. 
Hindering removal of all these enclosures: 1, aluminum. 

Removal of nitrogen: 1, titanium; 2, vanadium(?). 

Breaking up and removal of iron-sulphides: 1, man¬ 
ganese; 2, titanium I?). 

Causing a pipe: 1, aluminum; 2, silicon; 3, titanium; 
4, vanadium; 5, manganese. 

Hindering .segregation: 1, aluminum; 2, titanium; 3, 
vanadium. Promotion of segregation: 1, manganese; 
2, silicon (.s(»metimes). 

Piping 

During the soliditication of ingots a certain amount 
of piping, segregation and formation of blowholes is 
almost sure to occur. It is not possible to prevent 
entirely all these conditions, but the difference in the 
itegree to which they are overcome* constitutes much 
of the difference between good and poor practice. 

A “pipe** in an ingot is in reality a shrinkage cavity, 
caused by contratdion in cooling. The metal at the 
bottom and sides is cooled first by the chilling effect of 
the mold, and as it contracts is fed by the llliid metal 
in the center and top, with the result that a cavity 
forms in Hu* f«)p portion of the ingot. If cooled e(|ually 
on all aides the “pipe** will occur in the center of the 
top of the ingot. If the ingot is “capped** i.e., has 
a cast-iron plate clamped over the top as soon as filled 
to cause immediate sf)lidification of the top -the “pipe** 
may he some distance below the top of the ingot. That 
a “pipe** is a shrinkage cavity has been proved by lay¬ 
ing an ingot on its side before final solidification ha.s 
taken place. In this c*as(? the “pipe** was distributed on 
the upper side along the length of the ingot instead of 
being confim^d to the top part. Fig. 18 A is a photo¬ 
graph »)! an ingot which had been laid on its side be¬ 
fore final sfilijlification, *as just described. Compare 
this with />, which shows the normal occurrence of a 
“l)ipe**--i.e., in the top central portion of the injAit. 
The use of aluminum, silicon or any deoxidizer which 
causes the metal to set quietly increases “pipe** and 
usually necessitates the scrapping of a proportionately 
larger amount of metal. 

Theoretically it should l)e possible to cast steel with¬ 
out producing a “pipe.** This would be done by cast¬ 
ing the metal at such a loyv temperature that solidifi¬ 
cation would take place the in.Htant the steel entered the 
mokl, the shrinkage thus being taken care of as the 
mold filled. Practically such accurate temperature con¬ 
trol is not possible. The metal must be at a high 
enough temperature when tapped from the furnace to 
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I'iK LHi. Sulplinr print .stuiwlnu in “A" rail rolled 

from top of an in^ot 

21. Sulphur print HiinwItiK' nhseiicc of soKro^atlon In “1C” 

mil ndlfd Irom i)Otlorii nf sain*- iiiKot as “A" rail in Fig. 20 

permit of tccniinKf and a safe mari^in must be allowed 
for any roasonablo delay. 

Blowholes can be so regulated that they occur only 
ill places arul under conditions which allow of their 
beiiiK welded in the subsequent forginK or rolliuK 
operations. 

Many ideas have been advanced for the production 
of sound steel ingots. Most of the plans put forward 
have been based upon the compression of the still 
licjuid steel. Hadlield has siiKKesteil keeping the top 
of the iiii^ot Iluid by means of a charcoal fire and a 
blast of air. thus furnishing a “head” of liquid metal. 
Sound st<?el has been |>ro<luct*d by almost all the meth¬ 
ods suggested, but various rea.sons, usually cost of 
e(|uipmeiit or operation, have militated against their 
adoid ion. 

’’riie most practical method yet devi.sed is the use 
of “hot-tops.” A hollow fireclay tile is fitted on the 



FIG. 22. SICGIIICGATION OF PEAIUaTB IN STRIP STKBTi. 
ETCITED WITH NITRIC ACIIl. X 100 


top of each ingot mold and when th6 ingot is teemed 
this is also filled. As the tile docs not have the same 
chilling effect as the sides of the mold the metal 
contained therein remains fluid and by gravity feeds 
the metal in the mold as it contracts. Thus the en¬ 
tire “pipe*' is usually confined to the “hot-top” and 
is easily removed by proper cropping. Since “piping” 
occurs in all steel where metallic shrinkage is not bal¬ 
anced by gas evolution (blowholes) and must be removed 
by cropping, it'will be easily understood that a defect 
called a “pipe” in the finished product is in reality 
due to insufficient cropping. Fig. 19 illustrates the 
remains of a “pipe” found in a sample of rail. ^ 

Segregation 

Primarily segregation is due to the phenomenon 
known as selective freezing. This merely means that 
due to the various impurities it contains all portions 
of a steel ingot do not solidify simultaneou.sly. When 
the liquidus of the particular alloy is first passed that 
part of the metal which is relatively more infusible 
solidifies. The more fusible portions—i.e., the por¬ 
tions containing the impurities—naturally solidify last 
and therefore arc found in that portion of the ingot 
which is the last to freeze, usually the top central por¬ 
tion. Carbon, sulphur and phosphorus as well as most 
of the non-metallic inclusions tend strongly toward 
segregation when opportunity offers. Some of this 
segregation can be removed by proper heat treatment, 
but there is no remedy other than “cropping” for any 
serious segregation of non-metallic inclusions. The 
evil offwts of segregation are many and will be en¬ 
countered throughout the entire process if not properly 
dealt with. 

Figs. 20 and 21 are sulphur prints of 90-lb. rails 
rolled from near the top and bottom respectively of the 
same ingot. Fig. 20 shows the typical segregation found 
at the lop of the ingot. Fig. 21 shows a good homo¬ 
geneous metal. 

Fig. 22 illustrates the poor distribution of pearlite 
in a- low carbon sheet-bar due to segregation in the 
ingot. At this stage of the manufacture it is impos¬ 
sible to correct this structure entirely, although it may 

to some extent he modified by suitable heat-treatmcrit. 

* 

Ni;m;ir;i Frills. N. Y. 

World\s Industrial Exhibition in London in 1922 

Annouiicemeiit is made of a world's industrial exhibi¬ 
tion. to 1)0 held at the Crystal Palace, London, during the 
months of May to October, 1922, of the industries, 
products, arts, sciences and inventions of the leading 
manufacturing countriei of the world. It will be on a 
co-operative basis, the capital being provided by the 
exhibitors and those otherwise connected with the ex¬ 
hibition (such as the guarantors of each nation who 
guarantee sufficient for the preliminary work connected 
with the exhibition of their nation), and the profits 
accruing from the various sources of revenue, such as 
contracts for advertising, catering, amusements, season 
tickets, gate receipts, etc., will be apportioned pro rata 
among the exhibitors in order to bring the cost of 
exhibiting to the lowest possible figure. 

Each country will elect its own exhibition committee, 
which in turn will be represented on the general com¬ 
mittee. The management will be under the control of 
a committee representing the exhibitors and guarantors 
generally. 
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Possibilities for Research and Development in the 

Field of Refractories* 


A Review of the Main Economic and Technical Factors Which Are to Be Taken Into Account 
When Research Work Is to Be Pursued on Some Particular Phase 
of the Industry of Refractories 

By HOMKR F. staleY t 


T KK increasinK use of refractories in well-known 
ways and the numerous demands for various kinds 
of refractories to be used for new purposes have 
created a demand for research. Moreover, the hijfh price 
commanded by all sorts of refractories in the past few 
years has held forth the possibility of lari^e pecuniary 
rewards as the result of successful research in this 
field. For these reasons there has been conducted of 
late a large amount of research dealing with refrac¬ 
tories, some of which has been well planned and con¬ 
ducted along logical lines of procedure, but part of 
which has been ill-advised and from the very nature of 
the case fjoomed to produce no results of industrial 
importance. 

It may be well then to make a brief survey of the 
field of refractories and to point out some of the phases 
of manufacture of these materials in which there is 
room for research and development. 

Economic Phases of the Siib.iect 

If results of an industrial research are to be of large 
financial importance they must deal with some refrac¬ 
tory which is or can be used in quantities with a high 
money value. In the accompanying table are given the 
value of the various refractories used annually in 
this country. It will be noted that out of the tot.-.l 
of approximately $72,000,000 $11,000,000 represents the 
value of the clay refnictories. Second in rank comes 
silica brick, with a value of $20,000,000. Third in r.-mk 
are magnesite refractories, with a value of $0,.500,000, 
while the bauxite and chromite refractories have a 
small annual value of about $650,000 each. There lore 
from a monetary standiioint the big opportunities for 
research are in fields of clay, silica and magnesite 
refractories. 

Of the clay refractories, firebrick reprc.sent an an¬ 
nual value of $36,000,000; glass pots and other glass 
house refractories a value of $3,000,000; chemical 
porcelain and chemical stoneware of a little less than 
$2,000,000; zinc fetorts of a little over $1,000,000, while 
all other clay refractories, including stove linings, sag¬ 
gers, mantle rings, muftles and crucibles, pottery sup¬ 
plies and miscellaneous materials, have a combined value 
of only $2,000,000. It is evident, therefore, that the 
opportunities for research in clay refractories which 
may result in the saving of many millions of dollars 
annually lie in the po.saibility of improving the quality 
of firebrick, in lessening the cost of manufacture of 
these, or in producing a new product which can be used 
more economically. Research in other clay refractories 

•raper presented at Chemical ICxpoaltion, New York City, Sept. 
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or in finding substitutes for these may result in mod¬ 
erate pecuniary reward to the investigator, but the 
product will probably ;icver have a large annual value. 
If improvements can be made in the method of manu¬ 
facturing silica and magnesite refractories, or if more 
economic substitutes can be found for these, the results 
of such research may po.ssibly have large financial 
importance. 

It should be remembered that the co.st of refractories 
to be u.sed for a certain purpose cannot be stated in 
terms of cost for unit of service. For instance, in the 
stool industry the cost of refractories is measured as 
cost of refractories per unit of steel produced. The 
item “cost of refractories'' includes cost of firebrick 
and mortar, cost of repairs, incluiling the charge for 
tearing out old material and replacing it by new, and, 
when two materials arc being compared, the cost of 
interruption to manufacture incidental to the nccc.ssity 
for more frequent repairs when using one material than 
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when using another. In the s;iirie way in th(» ])ott(M’y 
industry the actual cqst of saggers is only incidental to 
the loss of wjire and production caiisod by the breakage 
and failure of .saggcr.s. It may thus happen that an 
industry would be willing to pay more money for a 
refractory to use for certain purposes than it is now 
paying, provided the cost per unit of service with the 
new’ refractory is less than that .with the one now being 
used. 

In conducting a research to determine the probable 
life or service to be obtained from a mjw refractory 
care must be taken to consider the actual conditions 
of service in the industry. For instance, it has been 
demonstrated by laboratory tests that certain rather 
expensive sagger mixtures arc more resistant to re¬ 
peated heating and cooling and have higher transverse 
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strength at high temperatures than •those now in use. 
When these mixtures were tried out in actual prac¬ 
tice in factories it was found that the breakage due 
to rough handling in setting and drawing kilns was so 
great that j,he estimated life of these saggers was 
reduced to the point where it was not profitable to 
use them. In another instance the use of fused alumina 
brick seemed to promise to be very satisfactory, for 
the use of roof of electric furnaces. These brick were 
very refractory and showed marked ability to withstand 
sudden changes of temperature. However, when they 
were used in the roof of an electric furnace it was 
found that they failed, due to the fluxing action of lime 
vapors in the furnace.' There is no, (luestion that brick 
could be made from more expensive materials which 
would be more resistant than firebrick to the temper¬ 
ature conditions and the slags psed in blast furnaces; 
but the.se brick would be .subjected to abrasion the 
same as the cheap firebrick now being used, and for this 
rea.son probably would not prove economical in u.se. We 
may rather definitely a.ssume, therefore, that under 
exi.sting conditions in a well-established industry none 
of the refractories now in common use are liable to 
be replaced by new refractories with comparatively 
excessive first costs. 

On account of the importance of the practical and 
economic phases of research in refractories makers and 
u.sers of the.se materials should work in conjunction 
with scientific ro.scarch men. A rather ideal body for 
the formulation of rc.search programs is one similar 
to that of Committee C-8 of the American Society for 
Testing Materials, which is composed of an equal num¬ 
ber of representatives of manufacturers of refractories, 
of u.scrs of refractory wares and of men from research 
labonatories. 

Improvement in Clay Kefkactorie.s 
—Phase-Rule Investigation 

Fireclays jire essentially silicates of alumina carry¬ 
ing varying amounts of free silica in the form of .sand 
and small amounts of potash, .soda, lime, magnesia, 
iron and titanium. The pha.se-rule diagrams showing 
the effect of most of the.so materials on aluminum sili¬ 
cate have been worked out sutliciently to enable us 
to say that little is to be learned in regard to the 
practical utilization of clays done for refractory pur¬ 
poses by further application of phase rule studies. 

The most important information obtained from the.se 
.studies has been that calcined kaolinite must be con¬ 
sidered as one point on the sillinuinite-silica diagram. 
The eutectic between sillimanite and silica consists of 
84 per cent silica and 1(5 per cent sillimanite, corre¬ 
sponding to 90 per cent silica and 10 per cent alumina.* 
It follows that the amount of silica-alumina eutectic 
in a jelay is found by multiplying the percentage of 
silica in the calcined clay by 1.',. We can thus calculate 
that even in pure kaolinite 60 per cent of the calcined 
clay will melt at the eutectic temperature. The work of 
Montgomery and Fulton" and other investigators has 
shown that the eutectic beUveen silica and sillimanite 
i.s the dominating one in clays and that the effect 
of other impurities i.s simply to lower the eutectic tem¬ 
perature and to increase the amount of eutectic without 

.V. J. FitzGi-ralil, CiiKM. & MUT. Kno., vol. 22, No. 10, p. 129 
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materially altering the ratio of silica and alumina enter¬ 
ing into the eutectic. We may thus say that whenever 
the temperature is reached at which the silica-sillimanite 
eutectic become.^ active the clay refractory consists of 
at least 60 per cent of melted material carrying the 
remainder of the refractories as unmelted material. 
The clay mass as a whole then gradually softens and 
becomes useless in refractory construction. The tem¬ 
perature at which this occurs varies with the composi¬ 
tion of the clay and the structure of the mass, and 
the type of construction in which the material is used. 
In general we may .say that clay refractories are not 
suitable for continuous use under load at temperatures 
above 1,350 deg. C., nor for use in structures where 
they are not subjected to load at temperatures above 
1,450 or 1,500 deg. C. 

Permanence of Volume 

All clay refractories shrink during firing and when 
used in comparatively high temperatures are liable to 
continue to .shrink. This lack of permanence of volume 
in u.se is one of the most flagrant defects of different 
types of clay refractories. In most cases it cannot 
be overcome, as is commonly assumed, by firing the 
refractory to a temperature equal to or slightly above 
that at which it is to be used. This shrinkage in use 
can be minimized by proper firing tempfrature, by 
selection of clays, by selection and preparation of grog 
material, and by variation in methods of manufacture. 
There is room for considerable research in developing 
clay refractories that will be permanent in volume 
up to temperatures of 1,350 to 1,450 deg. C. 

(iLAss House Refractories 

During the pa.st few years active re.search work has 
been done by a number of laboratories and by various 
individuals in connection with the improvement in 
glass house refractories. The most profitable line of 
research has dealt with the selection of clayc., the 
preparation and sizing of grog and methods of manufac¬ 
ture. It is hoped that this work will be continued. 

Zinc Retorts 

In microscopic study of used zinc retorts it ha.s been 
shown*that w'hcn clay retorts have been used for some 
time they arc converted into what is e.ssentially a mass 
of zinc spinel crystals. The pos.sibility of making retorts 
from zinc spinel should be inve.stigated. 

Saggers 

As stated above, while the annual charge for sag¬ 
gers in the pottery industry does not amount to a large 
sum, yet the loss of ware and production due to break¬ 
ing of saggers is an important item in the pottery 
industry. It has been demonsl rated that considerable 
improvement can be made in the length of the life of 
saggers by proper selection of clay both for bond 
clays and for grog and by proper sizing of grog. The 
use of such materials as sillimanite and carborundum 
for saggers is worthy of further study. 

Chemical Porcelain 

While some of the chemical porcelain that has been 
made in this country has been of excellent quality, some 
has not. As far as use of clay ware for this purpose 
is concerned it seems that research and development 
should deal in this field of true high fire porcelain 
with glazes maturing at high temperatures. Since the 
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amount of body material used in this type of ware is 
small compared to the value of the finished product 
the use of some of the more rare and expensive mate¬ 
rials in place of, or in combination with, clay has 
interestinsT possibilities. 

Mantle Rings, Electrical Resistance Units 
AND Similar Specialties 

While these are commonly classed as clay refrac¬ 
tories, the use of pure magnesia and other special 
refractories in these in combination with clay is quite 
common, and there seems to be an opportunity for 
development of the use of various refractory oxides in 
these fields. 

Kaolin Refractories 

Up to the present time practically all the clay refrac¬ 
tories manufactured in this country have been made 
from fireclays. The use of kaolin as a refractory has 
been tried in an experimental way, and it has been 
shown that it can be employed to make a very hi^h- 
grade clay refractoiy. The use of this material should 
be investigated further. 

SlLLlMANITE REFRACTORIES 

As stated above, calcined clay represents one point 
in the siliua-sillimanite eutectic series. Hy adding 
alumina to clay it is possible to get a composition that 
corresponds essentially to the mineral sillimanite 
Al,0..,SiO,. The most simple way of making sillimanite 
is by adding an ore of alumina to clay so as to bring 
the silica-alumina ratio up to that of sillimanite and 
then to burn the mixture in a kiln at a temperature 
not less than cone 18. Sillimanite can be made also by 
fusing a mixture of clay and coke in a cupola furnace 
and volatilizing the excess silica. This method has 
been used by Lacesne* in France and Malinovszky’ in 
this country. Since with many ores of alumina there 
is a shrinkage in the formation of sillimanite in the 
kiln process, when these are used sillimanite must be 
made in one firing and the resulting material must be 
ground and mixed with a binder for the formation of 
wares which arc then subjected to firing. Raw sil¬ 
limanite mixture is a suitable binder for sillimanite 
made in this w^ay or by the furnace process. A few 
ores of alumina, notably certain varieties of the diaspore 
clays found in Missouri, have so low fire shrinkage that 
it is possible to use them in connection with clay of 
low fire shrinkage for the manufacture of sillimanite 
wares in a one-fire process. 

These sillimanite refractories have very desirable 
properties. The melting point is above cone they 
do not soften at, temperatures much lower than the 
melting point. When properly made they have pertnanent 
volume at elevated temperatures and resist sudden 
changes in temperature w^ell. Up to the present lime 
practically the only commercial use that has been made 
of this refractory has been in the manufacture of 
pyrometer tubes from what is known as Maniuardt 
porcelain. There is a possibility of these refractories 
being used successfully for making saggers and crucibles 
and other refractories to be used at temperatures above 
those at which clay refractories give satisfactory serv¬ 
ice. For use in electric-furnace construction they have 
the advantage over silica refractories in that they are 

V. Anu Ceram. 8oc., vol. 3. p. 40 (1920). 
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not subject to destruction through volume changes. 
They are superior to carborundum refractories in that 
they do not deteriorate when they are used either 
under oxidizing or reducing conditions at high tem¬ 
peratures. 

Silica Refractories 

The manufacture of silica brick in bulk shapes for 
furnAce construction is the only important u.se of silica 
as a refractory in this country. We do not class fu.sed 
silica ware, commonly called (luartz glass, as refrac¬ 
tory material. The making of silica brick has long 
been conducted successfully in this country by empirical 
processes, and the theoretical foundation of these has 
been studied thoroughly in the last few years." These 
have shown that the fundamental necessity for firing 
silica at high temperatures is due to the nece.ssity for 
converting quartz into (^ristobalitc and tridymite .so as 
to avoid the volume changes undergone by quartz in 
heating and cooling. The one inherent defect of silica 
brick is that the cri.stobalite, which compri.ses their 
bulk constituent, is subject to sudden expansion when 
heated above 280 to 270 deg. (\ and contraction when 
cooUmI b(‘low that temperature range, 'fherefore silica 
brick are not suitable for structures which are to be 
cooled periodically to atmospheric temperatures, but are 
\ery satisfactory for structures w^hich are to be held con¬ 
tinuously at high temperatures. 

It is not probable that any improvement of marked 
commercial importance will be made l)y researches in 
silica brick manufacture. New uses can probably be 
found for these brick in structures that, are to be held 
continuously at high temperatures. A promising field 
lor study of uses for silica brick is in the construction 
of car-tunnel kilns. 

Ma(;nesitk l{EFRA(rr()RiE.s 

Magm'site refractories are used for constructi(ui of 
those parts of metallurgical furnaces which come in 
contact with basic slag. The properties aisl processes 
<if manufacture of these brick arc fairly well under¬ 
stood. Their use is limiU*d largely by the fact that 
they do not stand sudden temperature changes well and 
also are liable to shrink when held at high temperatures 
for long periods of time. Iloth these objections can be 
overcome by use of electrically fused magnesite with 
temporary organic binders or a small ainoimt of raw 
magnesite as binder. This has been' trien out «m a 
small scale and the wares produced have been quite 
permanent in volume when exposed to high tempera¬ 
tures for long periods of time. Above 1 , 801 ) deg. (’. they 
deteriorate by volatilization. It is probable that the 
use of electrically fused magnesite as a refractory will 
be cm])h)yed for a special high-priced construction for 
the linings of electric fiirnaces. 

Another rnagnesilt! refractory that shows ])romifie of 
development is that of magnesium spinel, MgO.Al.O. 
This spinel can be made by calcining at high tempera¬ 
tures a mixture of magnesite and alumina ore. The 
calcined prodiict can i)e made, into*wares by using small 
amount of th<* raw mixture as binder. Wares made in 
this way do not soften or deform below l.HOO deg. (’. 
and do not deteriorate due to the volatilization of 
magnesia in the same way as pure magnesia refrac¬ 
tories. The making of such refractories has been tried 
on a laboratory scale, and their use for the making of 

X. Frniwr, Am. Jour. 8ri. (4lli p^r.), vol. 36, p. 33!l. D. W. 
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small quantities of special comparatively high-priced 
refractories such as crucibles and pyrometer tubes seems 
a possible development. , 

Carborundum Rkfractories 

In the past few years the use of carborundum refrac¬ 
tories has reached a certain amount of commercial 
importance. The first attempts were made to bii\jd the 
carborundum with clay, but lately it has been found 
possible to manufacture carborundum articles simply 
with the use of a temporary binder such as linseed oil, 
gluten or pitch. When the wares thus formed are fired 
to a high temperature, the temporary binder is burned 
out and the grains of carborundum are bound into a 
hard mass by the formation of carborundum crystals. 
Wares made in this way do not melt at any temper¬ 
ature, but dissociate and oxidj^e into silica and carbon 
very rapidly at 2,200 deg. C. This dissociation and 
oxidation arc noticeable under oxidizing conditions at 
1,500 deg. C. and under reducing conditions at tem¬ 
peratures above 1,700 deg. C. This refractory has the 
advantage over silica and magnesia refractories in that 
it is inert to basic and acid slags and that it is very 
resistant to all temperature changes. It can be used 
continuously at higher temperatures than cither silica 
or calcined magnesite refractories. The heat conduc¬ 
tivity is very high, which is an advantage for some 
purposes and a di.sadvantage for others. It has been 
u.sed with satisfaction for the roofs of electric furnaces, 
but in .such cases it has been necessary to cover the 
roof with a heat-insulating layer of firebrick and ar¬ 
range to avoid contact of electrodes with any part of 
the roof. This latter caution has been found neces¬ 
sary on account of the high conductivity for electricity 
of carborundum refractories at high temperatures. It 
is proliable that other uses will be found for this 
material. 

Alumina Rkkicactories 

At present about the only u.se of bauxite brick is 
for the lining of the hot zone of rotary cement kilns. 
The* factor that militates avrainst its general u.sc is 
the tendency to shrink continuously when exposed to 
high temperatures. 

Thi* use of fused alumina has been experimented 
with in thi’ last fc*w years. Troducts made from this 
material have constant volume and a high melting 
point. One ditficulty has been to find a satisfactory 
liinder. Clays have been used but the wares softened 
and deformed at the melting point of the clay used as 
binder. The u.se of raw mixtures which will form 
alumina compounds, such as magnesia spinel, as binders 
f«»r this sort of material has lieeu tried with promising 
results. Fu.sed alumina matimials up to the jircsent 
have been used for making special small high-priced 
r(!fr*.ctor\ pieces such as parts for electric tube fur¬ 
naces, cruci))les for chemical work, etc. There .'^eems to 
be a liehl for this material in such uses, but it is 
not probable that it will ever be used for heavy refrac¬ 
tory wares. 

/ikc'onia Refractories 

Zirconia refractories have attracted a large amount 
of attention in the past few years. Zirconia ore from 
South America containing about 75 per cent ZrO,, the 
chief impurity being silica, has been u.sed for making 
crucibles, brick and other refractories. Clay vraa tried 
as a binder at first, but it reduced the melting 
point of the refractory very remarkably. At present 


finely ground ore is being used successfully as a binder. 
These wares must be fired to quite a high temperature 
if they are to be permanent in volume when exposed 
continuously to heat. The use of zirconium silicate, 
which is found in commercial quantities in this country, 
also gives promise of development. Attempts have been 
made to use pure zirconium oxide as a refractory for 
special purposes. In order to secure materials that 
do not crack in firing and change in volume and use, 
it has been found necessary to calcine the zirconium 
oxide at a very high temperature. In fact, the simplest 
method seems to be to fuse the zirconia in an arc. Since 
zirconia has a very high melting point, its use to a 
limited extent for refractories to be used at exceedingly* 
high temperatures seems to be worthy of investigation. 

Carbides and Nitrides 

Of course, for continuous use under certain conditions 
it is essential that a refractory element be in a chem¬ 
ical combination which is stable under those conditions. 
For instance, in electric-furnace work it has been found 
that many of the refractory elements such as magne¬ 
sium, titanium and aluminum form carbides when in 
contact with carbon or carbon vapors and that other 
elements under certain conditions at high temperatures 
form nitrides. This has logically led to researches 
having for their object the use of carbides^and nitrides 
for refractories under the conditions stated. The em¬ 
ployment of none of these materials has reached the 
stage of commercial importance at present, but active 
research along these lines i.s being conducted and should 
be continued. 

Refractory Coatings 

The technical literature in the patent records for the 
past few year.s has been full of references to attempts 
to use comparatively high-priced refractory materials 
for coatings for cheaper refractory materials. Some of 
thc.se have been technically rather foolish -for instance, 
the u.se of thin coating.s of carborundum to protect other 
refractories from the effect of heat. The conductivity 
of carborundum refractories is so high that the thin 
coating offers practically no protection against heat. 
Other futile attempts have been made to put coatings 
on rcfraelory material when the coefficient of expansion 
or the shrinkage in use of the two materials varies 
materially. Another instance is the u.se of coatings 
or paints to produce a glazed surface on refractory 
materials. All sfich glazes reduce the refractoriness of 
the material so coated. Quite often the glaze is pro¬ 
duces! by the use of sodium silicate, which of course is 
a very effective Ilux. Such coatings may improve den¬ 
sity and mechanical strength of the surface and thus 
protect the refractory against abrasion, the cutting ac¬ 
tion of flames, or against penetration by slag, but they 
certainly do not make the ware more resistant to heat. 
Similar compositions have been used for mortars in the 
building of refractory structures. There is no doubt 
that in some respects there is room for improvement 
over the common practice of using a fireclay chosen 
simply for its refractory properties. As mortars in 
structures subjected to cutting action of flames or cor¬ 
rosive action of slags, a vitrifying mortar would be 
more satisfactory. In any structure a vitrifying or 
semi-vitrifying mortar gives a structure that is stronger 
from the standpoint of mechanical strength. However, 
the composition of the material used for vitrifying 
mortar should be studied with care. Some of those 



fieeemher 15, 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


1171 


that have been proposed have been found injurious. 
There is room for research in the question of mortars 
for refractory structures. 

Insulating Materials 

At present the use of refractory material is in many 
•cases dependent upon the fact that part of the refrac¬ 
tory is kept comparatively cool by radiation. An in¬ 
stance is the use of refractories in the roof of metal¬ 
lurgical furnaces and ceramic kilns. Of course this 
radiation involves loss of a large amount of money. 
•On account of the increase in cost of fuel in the past 
few years, the use of insulating materials for refrac¬ 
tory structures has received considerable attention. It 
has been found in a number of cases that when the 
structure was insulated against loss of heai and the 
refractory materials thus became heated to a high tem¬ 
perature, they immediately failed. It is probable that 
if the use of heat-insulating coatings for refractory 
materials becomes common, the whole status of the use 
of various refractories in such structures will be mate¬ 
rially changed and a revolution in the manufacture and 
use of refractories will take place. It will probably be 
necessary to use more expensive refractories and to 
develop the more general use of those now used but 
little. In certain cases it h«as been found that when 
insulating materials were used, the interior of the 
furnace walls became so hot that the insulating material 
failed, not by fusion, but by shrinkage. In connection 
with the use of some of the very high-grade refrac¬ 
tories, there is netMi for the development of an insulat¬ 
ing material which will function satisfactorily at high 
temperatures. In fart, it may be said that the whole 
question of the construction of electric furnaces with 
the use of high-grade refractories waits on the de¬ 
velopment of such an insulating material. 

Summary 

Several factors must be taken into account when 
considering the possibilities for research in a particu¬ 
lar phase of refractory industry or the development of 
the use of a new material as a refractory. The technical 
<lucstions arc the ones that are liable to seem most im¬ 
portant to the research man, but the economic phasi?s of 
the subject are fully as important. A certain amount 
of prevision is e.sscntial in considering such ]) ruble ms. 
A change in economic conditions or in modification of 
the methods of use of refractories may alter entirely 
the whole cpicstiori of the manufacture of refractori(*s 
and the possibility of the economic develojirnent of new 
refractories. 


The Canadian Starch and Glucose Industry 

The starch and glucose industry in Canada embraced 
twelve establishments in 1918, and the same mimlicr in 
1917. The value of the total assets of the industry 
increased from 670,800 in 1917 to $:i,781,664 in 1918, 
or 3 per cent. Included in this total, reports Consul 
Johnson, of Kingston, Out., is the value of lands, build- 
iifgs, fixtures, machinery, tools, materials on hand, stocks 
in process, finished products, fuel and miscellaneous 
supplies, which decreased from $3,218,216 in 1917 to 
$3,112,311 in 1918. 

This leaves the increase in the cash and trading 
accounts at $219,763, or 48.5 per cent. 

Employees and Wages—Miscellaneous Expenses 

III 1917 there were seventy-six salaried employees in 
this industry, who rdl'eivcd a total of $92,312, of which 
$48,865 was paid to managers. In 1911 there were 
seventy-one in this class, receiving in the aggregate 
$98,595, managers receiving $49,440. This gives a per 
capita payment to salaried employees of $1,215 in 1917 
and $1,389 in 1918. The average number of wage earn¬ 
ers employed increased from 615 in 1917 to 633 in 
1918; the total payment in wages rose from $428,723 
in 1917, to $541,550 in 1918, or a per capita rating of 
$697 in 1917 and $856 in the succcedng year. 

Miscellaneous expenses other than fuel, power, labor 
and raw materials, chargeable against manufacturing 
operations, ro.se from .$268,938 in 1917 to $339,763 in 
1918. 

Uaw Materials Used 

Approximately $5,000,000 worth of raw materials was 
i-nnsumcd by the industry in 1918, the chief items being 
as shown in the following table: 


r,.ri, MV7.*)74.4()8 II. I . . 

Hi » 

t III ( )i I OD II i i 

."'iiKMr :iiii| Ml up Inr iiuviur < I I 

('iiiitiiini i;i III ull kiiiihf 

< 'III mil III* 

MI III I'l l ttii-i i ll iiu iiiif. iiiMti ri-il - 


t.i.H'iH.nz 

I Of.,064 
t2.4')'i 

II 

7 'iO/ifjO 
^4.7U^ 
H7,II2 


I ii .il. 


$4.'»‘ii.705 


('ornsiarch was used in one. factory to make dextrine 
exclusively, but in three other plants ii was iise»l for 
the manufacture of lioth glucose and dextrine, so that it 
is not possible to determine the anmunt of stareh utilized 
in the manufacture <if either of these products. 'I’he 
priiicij)al commodity in the item “chernieals*’ is hydro¬ 
chloric acid, which is used principally for the. maini- 
facture of glucose by the hydrolysis of starch. 


Improveinent of Shantung Silk 

An international committee for the improvement of 
Shantung silk has been organized at Chefoo, according 
to advices from Commercial Attache Julean Arnold. 
For this purpose the Chinese Government ha.s .sanctioned 
the use of part of the export tax on silk from Chefoo, so 
that a sum of 150,000 taels ($200,000) will be available 
annually for development and improvement work. Five 
hundred thousand mulberry tree.s are being purchased 
to aid in the development of mulberry silk. It is the 
aim of the association to improve both mulberry and 
tussah silk, which is produced by oak-leaf-fed silkworms, 
and it is hoped that through improved methods of 
reeling and the Pasteur method of egg selection greater 
market possibilities in America may be opened. 


Products oe the Industry 

The indu.stry’s output in lt)18 was valued (at the 
factory) at $7,620,864, starch (jf various kmds and 
gluco.^*' forming $6,327,515 of this total, as the follow¬ 
ing table shows: 
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404,159 

Stork loiia. . 

14,%10 

796.f49 

Dcxtrirn-, lb. 

Total. 

fi%5.070 

54.949 

$7,620,864 
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Effect of Fittings on Flow of Fluids 
Through Pipe Lines 

D KAN E. foster presented the accompanying pipe- 
fitting equivalent tables and steam flow chart at 
the annual meeting of the A.S.M.E., New York, Dec. 7-10. 
To illustrate, an example may be taken of a 6-in. steam 
line 1,000 ft. long, containing five gate valves, three angle 
valves, twenty standard tees and tcfi standard elbows. 
F’rom the lower table for vapors, these fittings are found 
to be equivalent to 332.10 ft. of 6-in. pipe, as follows: 


5 (iatc valves (fj\ 4X1... 

24.05 

3 An^lc valves (« 17 .i*'. 

52.0.S 

20 Standard tecs 0.3.S 

, 127.00 

10 Staii(lar<l elbows {ti, 12.'.>0. . 

129.(M) 

Total allowance.. 

.3.32.10 

Actual pipe leiiKth • 

1000 00 

K(liiivalent total len^tli 

13.12 10 


The chart shows that with an initial pressure of 150 
lb. and a total loss of 5 lb. pressure or 0.375 lb. per 
100 ft. this line will transmit 225 lb. of steam per 
minute. If the effect of the valves and fittings had 
iMien ignored, the calculation would show a capacity of 
260 lb. of steam per minute. 

The upper table for liquid flow is used in conjunction 
with standard tables, Cox’s flow' of water through pipes, 
etc., in a similar manner. In both formulas, 

L, -■ - feet of pipe equivalent to fitting. 
d — diameter of pipe in inches. 
r factor- of resistance. 


STANDAIID PIPE EQUIVALENTS TO ALT.OW' FOR FITTINGS LN 
CONDUITS CARRYING NON-VISCOrS LIQUIDS 
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Determination of Atmospheric Impurities—II 


A Description of the Nature of Atmospheric Impurities With Special Reference to Salt Lake City, Utah, 
Conditions—Methods and Apparatus Used for Their Determination—Results 
Obtained—^Physical Character of the ^lid Atmospheric Impurities''^ 

• BY OSBORN MON NETT 


A SUTVIMARY of the results of atmospheric analyses 
of Salt Lake City, as described in Part I, show- 
-- ing concentration of solids, carbon dioxide and 
nitrous acid together with accompanying weather con¬ 
ditions is set down in Table I. 

Soot Fall Study 

Twenty locations for the placing of soot fall jars were 
selected. During September, October and November 
earthenware butter crocks about 5 in. in diameter were 
u.scd. The crocks were easily broken by rain water 
freezing in them and the glaze tended to chip off and 
contaminate the soot collected. Enameled ware pails 
6.5 ill. in diameter were then substituted. Care was 
taken to set the pails at a sufficient distance from stacks 
to avoid local contamination. At intervals of about one 
month clean pails were substituted for the exposed pails, 
which were taken back to the laboratory for weighing 
and analysis of the soot. Some trouble was experienced 
from the chipping of the enamel on the pails and it is 
believed that a copper vessel would be more suitable 
where freezing weather is experienced. 

The soot was filtered from the water on a weighed ash¬ 
less paper. After drying, the paper was weighed again 
and the gain in weight calculated to tons of deposit per 
.square mile per annum. 

The papers were then ignited and again weighed in 
order to determine the amount of combustible matter in 
the soot. The amount of soot collected was insufficient 
for further chemical analysis—e.g., determination of 
tar or composition of ash. 

Table II .shows the soot fall in Salt Lake City from 
Sept. 5, 1919, to April 20, 1920, calculated to tons per 
square mile per annum. 

Interpretation of Results. The following general con¬ 
clusions may be drawn: 

1. Total solids and total combustible matter are low 
during the heating season—i.e., November to February. 

2. The per cent of combustible matter in the deposit 
is, however, higher during the heating .season, rising 
from 30 per cent, to 40 per cent. 

3. The amount of material deposited is highest in 
the center of the city and in the vicinity of the railroad 
yards, being about 200 tons in the residence di.strict and 
probably 800 tons in the business district and railroad 
yards. 

4. The per cent combustible matter is highe.st in the 
center of the city and in the vicinity of the railroad 
yards, being about 40 per cent, as against about 30 per 
cent for the residence district. 

•For Part I s»jc c*iikm. & Mkt. Kn«.. vnl. No. 23, p. 1,117. 
Kditok's Notk: TIiIm w a oliaptor of tin* Hmoko’abaloirifnt 
report niailo by the Ihircau of Mliio.s In .Inno. 1920, on It.s work In 
Salt I.ak<* C'lty, wlure If had the ro operation of the city and 
Stato Ilniversity authorltlc's. Publiahed by permlBHion of the 
Director of iho Uurvuu of Min«‘.s. 


5. Average figures for the part of the city covered 
over the entire period are: Total solids, 349 tons per 
square mile per annum; combustible matter, 122 tons 
per .s(|iiare mile per annum; per cent combustible matter, 
35. Average figures-tluring the heating .sea.son are: 
Total .solids, 250 tons per stpiarc mile per ennum; com¬ 
bustible matter 05 tons per square mile per annum; per 
cent combustible matter, 30. 

It is evident that a large part of the material caught 
ill the .soot fall jars is of non-fuel origin. The amount 
of solids in the jars seems to vary with the wind 
velocity, decreasing from November through February 
and then steadily rising until in April the amount is 
over three times as large as in December, January or 
February. Microscopic examination of the precipitates 
collected during September, October, March and April 
shows large ciuantities of .soil and organic matter, while 
the solids collected during November, December and 
January are practically all of fuel origin. This is borne 
out by the figures for percentage of combustible matter 
in the .solids. This averages about 30 during September, 
October. March and April and rises to 40 during 
December and January. 

Analy.ses were made of the water in soot fall jars for 
the periods Dec. 18, 1919, to Jan. 24, 1920, and Jan. 24 


TAIH.K I SrMM.MlY OK ATMuSI’IIKHK.: A.'lAI.YSKS 






— 

Wind-— 


.■—( 'olK 

•.Ma 

per ('ll III - 



n 

o 




•6 

S 

Air 

red 





s 


►H 

< ^ 
H 

i/ 

> 

P 



■} 


o 

X 

Nov. 

1ft 

l^iiiverHity.... 

. 44 

4 

N W' 

64 

10 5 

0 

9 

285 

0 013 

Nov. 

24 

3(1 W. I So .... 

. 40 

5 

.SW-NW 

54 

7 1 

0 

4 

385 

0 009 

Nov. 

2S 

8So Main.... 

33 

5 

N W 

73 

6 5 

0 

5 

400 

0 0018 

Nov. 

2ft 

344 S. State... 

37 

7 

N W. 

63 

10 1 

1 

0 

340 

0 0107 

1 >L>0. 

3 

ItOHtull HU.... 

48 

61 

N W 

47 

5 4 

0 9 

430 

0 0125 

Dec. 

4 

Himton Hid. 

54 

5 

SK-NW 

56 

• 12 6 

1 

2 

385 

0 0163 

Dec. 

10 

Htmton Hid.... 

. 38 

20 

SK-SW 

49 

15 0 

0 

1 

276 

0 0052 

Dec. 

12 

344 S. Stale .. 

17 

9 

N W 

78 

7 1 

0 

7 

315 

0 ON 

Dec. 

16 

2 S A 5 I-: .... 

.. 21 

3 

SK-W 

71 

8 6 

I 

9 

270 


1 )fr. 

17 

5 W A 1 No... 

. 23 

4 

SW-NW 

75 

9 1 

1 

1 

415 

0 0118 

1 )i*p. 

22 

344 S. Slate .. 

28 

4 

N W 

72 

7 1 

2 

3 

330 

0 0322 

i)oc. 

26 

530 W I No .. 

35 

7 

SF.-NW 

61 

10 1 

1 

2 

380 

0 0132 

Dec. 

29 

I64S 9tliF.. .. 

. 17 

4 

N W. 

96 

10 8 

1 

8 

380 


Dec. 

30 

I6S0.S. .Stale 

18 

5 

N W 

94 

II 3 

0 

9 

360 

0 009 

Jan. 

2 

43 W.4lli So 

29 

4 

SF.-NW 

70 

II 1 

I 

4 

340 

0 012 

Jun. 

16 

344 S. Slate 

36 

4 

S-SF, 

63 

3 5 

2 

5 

380 


Jan 

Ift 

164 S. 9th K 

48 

4 

W-NW 

55 

12 1 

I 

7 



Jan. 

27 

344 S Stale 

49 

4 

SW-W 

52 

10 6 

0 

9 



Jan. 

28 

580 W 1 No 

45 

3 

N W. 

59 

13 4 

1 

5 



Jail. 

29 

344S Stale 

. 41 

3 

NW SF. 

68 

10 4 

I 

7 



Jan 

30 

580 W 1 .\(i 

43 

4 

N W 

77 

9 1 

1 

3 



Feb 

It 

344 S. .SIlib- . 

37 

4 

W-NW. 

51 

10 0 

u 

8 



Feb. 

12 

344 S. Stale 

44 

4 

s w 

37 

9 6 

1 

0 



Feb. 

16 

344S. StIlle 

44 

ft 

N \V 

54 

II 1 

0 

9 



Feb. 

17 

905S Stale . 

40 

6 

SW NW 

50 

11 7 

0 

2 



F*b. 

18 

344 S .Slab- . 

48 

5 

.sw .NW 

30 

8 8 

1 

1 



Fi*b. 

19 

164S 9th K 

50 

15 

SK-SW 

26 

9 3 

0 

3 



Feb. 

26 

344 S. Stub- . 

40 

7 

s w • 

49 

10 1 

n 

5 



Mar 

5 

344S .Stub- 

40 

12 

N W. 

51 

3 8 

0 

5 

320 


Mur 

8 

344 S. .Stale 

52 

8 

s w. 

34 

6 7 

0 

7 

270 


Mar 

12 

Hoabm Hid.... 

. 48 

8 

.s.w 

37 

6 3 

0 

1 

270 


Mur 

16 

344 S Stale 

.. 42 

10 

s !•: 

29 

5 9 

0 

3 

350 


Mar 

19 

I64S. 9th 

. 41 

8 

N.W. 

49 

II 2 

(1 

9 

150 


Mar. 

22 

I64S 9lhJ-:... 

. 47 

17 

s w 

39 

3 9 

» 

1 

325 


Mar. 

25 

980 W. 2 So. 

. 50 

22 

s sw 

43 

5 7 

n 

I 

340 


Apr. 

6 

164S 9th K .. 

.. 48 

4 

SIvSW. 

54 

15 0 

0 

7 

340 


\pr 

7 

I646S State.. 

. 57 

9 

N W. 

56 

8 2 

I) 

2 

285 


Apr. 

ft 

905 S. Slate.. 

50 

M 

N W 

83 

n 6 

0 

3 

285 


.\pr. 

9 

580 W. I No . , 

. 60 

19 

S-SW 

27 

II 7 

0 

2 

310 


Apr. 

10 

344 .s. State 





H 0 

0 

1 
















1174 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 23 , No. 24 . 


TABLE II. SdOT FALL IN S4 LT LAKE CITY. CALCULATED IN TONS PER SQUARE MILE PER ANNUM 
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to Kel). 21, 1U20. Those are set down in Table III. 
Snow samples oollocled Dec. 15, H)1D. at several locations 
in the city were also analyzed, 'fhe results have been 
set d<3wn in Table IV. 

Physical C'haractkk of the Solid Matter 
Encou.ntekei) in Smoke Aratement Study 
AS Seen Dnder the Microscope 

Tile solid material collected in soot fall jars, which 
^ were placed in various parts of the city, was examined 
microscopically in order to determine the physical con¬ 
dition of the individual iiarticlcs. Since this material 
had been exposed to the elements during' the period of 
deposition, the jars contained more or less water when 
collected which necessitated filierini? and drying. During? 
the filtering and cf)nse(iuent drying:?, the tine particles of 
soot and ash became so thoroughly imbedded in the mesh 


tain clinker or fused material, coke, ash, soot, woody 
fiber, dust or silicecjus material, organic matter and lint. 

('lhtkn\ The material designated as clinker com- 
prises that portion of the solid matter which shows 
evidence of havinj? been fused. It appears Ki varying 
amounts in all the soot fall jars and presents some 
inteiestinjr features when viewed under the microscope. 
There are three types of the fused material: (1) the 
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o:’ I he tilter paper that only the coarser granular matter 
was av^iilable for micro.'^copic examination. This coarse 
material was examined by moans of the binocular 
micro.siM)]'(», the liner material l/eing disreg.arded for the 
time, separate s;imi)les composed entirely of .soot and 
ash Iteiiir collected .‘^^(‘parately. It may be stated in a 
giMieral way that the .solid material collected in the soot 
fall jars \< more or less similar in regard to the physical 
characteristics of the component particles. Practically 
the .same class of .solids w'as ft)und in the jars from the 
different localities, although there was a noticeable dif¬ 
ference in the amounts of the several classes of constitu¬ 
ent grains and their size. When examined under the 
microscope the contents of the jars were found to con¬ 


hollow type, (2) the globular solid type, and (S') the 
irregular shaped, slaglikc mass type. 

1. The hollow^ particles are black in color and have a 
somewhat rounded irregular form or shell. Owing to 
the thin shell, they are quite easily broken, especially so 
since the shell is quite brittle. In the case of the larger 
pari ides these shells have one or more openings which, 
from their appearipice, have been caused by the sudden 
release of gas from within while the slag or clinker was 
ill a somewhat serni-molten or viscous condition. 

2. The globular or glassy appearing particles range 
in color from that of a clear glass, through pearly white 
and various shades of brown to a slag black. They are 
of all sizes and all are apparently solid. 

:i. The small particles of irregular shaped clinker 
present no particular features of interest, although it 
may be stated that many of the black slag-like grains are 
otlractcd by the magnet, due to the presence of a small 
amount of iron. 

Cnkf\ The particles under this head are not true 
coke, although they resemble it in appearance. They 
are partly consumed particles of coal which have been 
carried up and out of the flues by the hot gases before 
the process of combu.stion has been completed. Shaking 
the grates and raking the furnace Arcs would tend to 
dislodge material of this nature together with quanti¬ 
ties of ash. 
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Soot and Ash, As before stated, the wetting? received 
during exposure to the weather made it a difficult matter 
to examine the soot and ash content of the soot fall jars. 
The presence of these two constitents was apparent, 
however, since the rains and snow had washed them 
into the pores of the coke and irregular shaped parti¬ 
cles where they could be distinguished under the micro¬ 
scope. 

Woody Fiber and Dust. Salt Lake City has no wood 
block paving and the woody material found in the soot 
jars consisted largely of the debris of various types of 
vegetable matter such as gra.ss, straw and dried vegeta¬ 
tion in general, together with partly burned splinters of 
wood and charcoal. Siliceous particles and other 
Vnineral grains were noted under the microscope, 
although they comprise but a relatively small portion of 
the solid matter found in the jars. The presence of this 
material in the jars can be attributed to the action of 
wind and air currents which have carried it upward into 
the atmosphere, whence it settled. The amount of this 
material in the air diminishes to practically nothing dur¬ 
ing the winter months, when the ground is covered with 
snow for the greater part of the time. The charred 
wood and charcoal are of stove and furnace origin and 
small (luantitics of these two constituents are present 
throughout the smoky season. 

Organic Mntfrr. The organic matter in the samples 
consisted chiefly of the remains of dead insects, some of 
which had undobutcdly met their end in the jars, while 
in other cases their bodies had been deposited there 
through the agency of wind and air currents. The 
presence of this type of material is mentioned only as 
a matter of interest and merely shows that the air we 
breathe is laden to some extent with solids of many 
varieties. 

Jar ('ontents From Different Localities 

For the purpose of comparison, the solid matter col¬ 
lected may be considered under three heads: (1) Rail¬ 
road yards and warehouse district, (2) business district 
and (3) re.sidonce district. The quantitative com¬ 
parison, by weight, of the samples collected in the dif¬ 
ferent localities has already been discussed. 

Tl’.e particles from the railroad yards and warehouse 
di.stricls are as a rule larger in size than from either of 
the other districts and apparently contain a greater 
amount of unconsumed fuel or cokc-Iike material. Tt is 
also noticeable that the relative amount of wood fiber, in 


the form of straw and grayi husks, is greater than in 
the downtow’n and residence sections. While the bomb¬ 
like and slaggy clinker material occurs in the jars from 
all three localitio.s, the particles from the railroad dis¬ 
trict are larger in size than in the residential section. 
The greater size of the individual grains, together with 
the predominance of partially consumed material in the 
downtown and warehouse districts, constitutes one of 
the n\ost noticeable ditferences in the soot fall samples 
from the three <listricts. There is apparently lo.ss ash 
in the warehouse and railroad samples than in the 
samples from the downtown and residence portions of 
the city. 

Solid l\iprKrnK.s Suspended in the Atmosphere 

Tin' solid particles*desrrilied represent the material 
which is of such size and weight that it does not remain 
.'‘Uspended in the alrnns])here for any great length of 
time. It settles out \^ithin ii comparatively short 
inter\al jifter emanation from stacks and himneys. 
T heie is another type of solid which has not yet been 
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considered and which constitutes a considerable portit»n 
of the alnu)spheric polhitinn during the winten* months. 
Soot or carbon particles in the air form a very annoy¬ 
ing form of nuisance. Th(?y Jire present iit piiictically 
all times when the atmosphere is smoke laden and exist 
in all sizes fi-orn the large* Hakes whi<*h are visible to 
the naked eye to particles which are only resolve*! under 
a high-poAver microsc*)pe. Many of tliesc soot particles 
are of .•^uHicient si'e and weight to settle in a compara¬ 
tively short time after their introiluction into the 
atmosph(*re. Others which arc of microscopic size will 
remain siispende<l almost indetinitely. dependihg on size, 
humiility, air currents, etc. Samples of this finely 
divided soot were obtained by the use of the Hill Dust 
Counter, and when examined under the microsco])e show 
the presence of many particles of carlion or soot which 
range from 25 microns ( 1 micron (im* niu'-thoiisandth 
of a millimeter) in '«ize down to particles which are 
just barely visible at high magnifications. 
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It has been shown by investigators of mine dust that 
comparatively few particles of dust larger than 10 
microns reach the lungs and the same condition probably 
obtains with regard to the soot particles. That a con¬ 
siderable amount of soot particles are taken into the 
lungs is evidenced by the examination of the lung tissue 
of deceased persons who had lived in a smoke-polluted 
atmosphere. Sections of lung tissue of such persona 
show clearly the presence of particles of carbon when 
examined under the microscope. The amount of the 
carbon particles in the lung tissue depends largely on 
the length of time which is spent in a smoke-laden 
atmosphere, but it is certainly a fact that long residence 
in a smoky city results in the deposit of an appreciable 
amount of carbon in the lungs. 

(.Comparison ok Atmospheric Pollution of Salt Lake 
(City With That op Other (Cities 

Data for other cities are somewhat scanty and are not 
always expressed in units which admit of comparison 
with data oliUiined in Salt Tiuke (Uty. The Chicago 
Smoke Abatement Commission' made a very thorough 
review of the literature on the subject of atmospheric 
pollution. The data here given have l)ecn taken from 
the above report. 

Soot Fall. (k)mparison with results obtained in other 
cities is not easy owing to the difficulty in accurately 
estimating the composition of material collected in the 
soot fall jars. Obviously sand, soil and organic matter 
should be considered separately from that part of the 
solids which is of fuel origin. Except by laborious 
microscopic methods it is difficult to distinguish between 
coal ash and other mineral matter or between carbon 
from coal and that from organic matter. 

In the winter in Salt Lake, with low prevailing winds 
and the ground covered with snow, it is safe to assume 
that the majority of the soot fall is of fuel origin. It 
is evidently these winter-time figures rather than the 
abnormally high spring-time figures which should be 
used in comparison with other cities where in general 
the smoke nuisance is not confined to one season as in 
Salt Lake. Such a comparison is made in Table V. 

The mean soot fall for Salt Lake is as low as for any 
of the cities in the table. The maximum soot fall is 
higher than any with the exception of Pittsburgh and 
(ilasgow. In comparison with its coal consumption Salt 
Lake .shows a higher soot fall than any of the cities in 
the table, even if,the smaller area be taken into account. 

Other Impurities. In Table VI a summary of all 
data comparable with those obtained in Salt Lake City 
has been set down. 

The table shows the concentration of solid matter in 
milligrams per cubic meter to be higher in the winter 
than for any other city with the exception of Cleveland. 

Carbon dioxide does not differ*much from the amount 
found in other cities. 

Sulphur dioxide in Salt Lake is lower than in the 
other cities. 

Sulphur acids in rain water and snow are about equal 
in amount to that found in Leeds and Tendon. 

Chlorine is low in Comparison. 

Nitrous acid is lower than in Chicago. 

The maximum ammonia concentration is higher than 
in Chicago. Figured in tons per square mile per annum, 
the ammonia is about one-seventh that of London, 

of llu* Dilc'.'iKO Assofljitlon of (’ommoroo Committee of 
ItiM'stlAf.itioii on Smoko Abiitoiiioiit and Eloetrlflcaticm uf Railway 
Torininals, W. Al. Comm. ohl»'f eriKinoor. JOincl. MeNiilly & Co., 
4'hUaKi». HH:.. M). 11) -is. 


Summary 

A study of the character and amount of atmospheric 
impurities in the air of Salt Lake City has been made. 
This has included: 1. Estimation of the solids and gases 
present, including sulphur dioxide or smelter gas. 2. A 
soot fall study in which the amount of material settling 
at different locations has been measured and analyzed 
by months. 

The results of this study show: 

1. The concentration of solids in the atmosphere 
varies from less lhan 0.1 mg. per cu.m, to 2.5 mg. per 
cu.m. The highest concentrations occur during the heat¬ 
ing .season and in the business district. In the heating 
season these solids are practically all of fuel origin. 

2. The total soot fall during the heating season 
averages about 250 tons per square mile per annum; 
95 tons or about 40 per cent of this material is com¬ 
bustible matter. 

3. Sulphur dioxide determinations showed an average 
concentration of 0.15 part per million during December 
and January and 0.01 part per million during March. 
The gas present is due to combustion of coal in the city. 
It is a negligible factor in the smoko nuisance. 

4. The smoke concentration and soot fall is as high as 
lhal observed in cities consuming five to ten times as 
much coal yearly. 

5. The results obtained afford a basis to judge the 

improvement made in future years. • 


Notes on the German Chemical Industry 

Our correspondent in Germany reports on conditions 
in that country as follows: 

The (ierman dye trust, consi.«ting of eight of the 
largest German chemical works, like the Badische 
Anilin- und Soda-Fabrik, Farbenfabrik Bayer & Co., 
Farbwerke vom. Meister, Lucius & Kriining, have de¬ 
cided to extend the life of its agreement, which was to 
run to Dec. 31, 1965, for another thirty-five years—i.e., 
up to the end of this century. Provision is thus made 
for a continuation of the present conditions for eighty 
years ahead. The firms in this trust have further de¬ 
cided to form a company with a capital of 500,000,000 
marks to exploit the nitrogen industry. This com¬ 
pany will take over the two nitrogen works in Oppau 
and Merseburg belonging to the Badische Anilin- und 
Soda-Fabrik. It is reported that the works at Oppau 
are fairly well employed. Of the normal number of 
workmen -8,400—6,000 are fully employed, while the 
remaining 2,400 *will get full employment in the near 
future. 

During the war the distribution of the total soda and 
potash production of Germany has been regulated offi¬ 
cially by one of the so-called war companies. 'Hiis state 
of affairs has now been terminated and the distribution 
has been given over to the trade again. This new step 
docs not include the export and import, which are still 
tied to official licences. 

Thr export of soda and caustic soda is still embargoed. 

The demand for sal ammoniac has slackened consid¬ 
erably. The prices, which are regulated by the govern¬ 
ment, remain unchanged. 

The demand for tar products is very strong. The 
demand for pitch, which was lifeless for a time, has 
now revived. Orders for benzene are still coming in 
with great pressure and can only partly be executed. 
The demand for cumaron has slackened and prices are 
going down. 
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Legal Notes 

.. -^ 


By Wellington Gustin 

Directors Held Liable for Paying Unwarranted 
Dividends 

The United States District Court, Eastern District of 
Pennsylvania, has decreed the directors of the American 
, Galvanizing Co. to be personally liable for the debts 
of the insolvent corporation. Suit was brought against 
them by the United States Smelting Co. with the Pichor 
Lead Co., Canada Metal Co. and Adam Hope & Co. as 
interveners. The case was before the same court in 
1917 on a motion to dismiss the bill. The motion w'as 
dismissed and now a decree is entered against the direc¬ 
tors. (261 Fed., 547.) 

The American Galvanizing Co. had been In existence 
about nineteen months and was yet to declare its first 
dividend, when the directors declared a 500 per cent 
dividend. Almost immediately afterward the company 
by the act of these same directors was declared to 
be insolvent. It appears the company had entered into 
a number o5 contracts which began to mature and ripen 
into debt obligations payable about the time or shortly 
after the dividend was declared. It had outstanding 
contracts for the purchase of spelter, the raw material 
which it used in its manufacturing processes. These 
contracts proved the undoing of the company, as the 
drop in the price of spelter entailed a destructive loss 
upon it. 

The company had done prosperous business and was 
in a prosperous condition at the time of the declara¬ 
tion and payment of the dividend. Including the 
contributions to its capital it had net assets valued at 
$71,184.99, and a surplus applicable to the payment of 
dividends of $58,940.85. Its capital stock was $10,000. 
It was contended by the directors that at the time 
the dividend was declared there was not only nothing 
to indicate the imminence of a loss, but, on the con¬ 
trary, much to expect in the way of profit on its spelter 
contracts, because the spelter market was trending 
upward at the time. However, the court found that 
the market at the dividend date was so feverish and 
fluctuating and the general conditions such that there 
could not he said to be any stable market, and diffi¬ 
culty of securing supplies was so great that there was 
uncertainty as to future market conditions and an even 
greater uncertainty as to the manufacturing business. 

On the date of the dividend the matured payable 
debts of the company did not exceed $2,200, but at the 
time of bankruptcy, a few months afterward, the total 
was many thousands, existing in the form of obligations 
resting upon executory contracts in the form of pur¬ 
chases of spelter for future delivery. 

The court said that if there be actual fraud in the 
declaring of the dividend, then the statute of Penn¬ 
sylvania making directors liable for the debts of the 
corporation if they declare and pay a dividend when the 
corporation is insolvent, or the payment of which ren¬ 
ders it insolvent, need not be resorted to. The statute 
extends to cases beyond those of actual fraud. The 
measure of responsibility visited upon directors can be 
more readily sensed than expressed in a formulated rule 


• 

of conduct. Because lhi^f is true, said the court, no 
honest director need be troubled with doubts whether 
he should favor or protest the declaration of a dividend. 
“No board of directors by the declaration of a dividend 
insures the solvency of the corporation. Such directors 
are held in the discharge of their duties-only to the 
standard of the bona fide exercise of their best judg¬ 
ments.” 

There was no finding of fraud in the case, but only of 
facts upon which the law visits upon the directors a 
legal liability to pay the company’s indebtedness. 

The Ornstcin Process of Chlorinating Water 
Upheld in Federal Court 

A highly beneficial chemical process, as regards the 
public, is discussed in Ji patent suit of the Electro 
Bleaching Gas Co. agaii\,st William G. Miller and another 
in the United States District (kmrt at Kansas City, Mo. 
The Electro company is the assignee of George Ornstein, 
the inventor of process patent 1,142,861, for antisepticiz- 
ing water. The invention “comprises n method wherein 
chlorine in determinetl amounts is uniformly di.stributed 
through .and absorbed by a minor body of water tlowing 
as a continuous current, and said minor body is then 
uniformly distributed through a major body of water, 
also flowing as a continuous current, all said operations 
being conducted without pause sulficicnt to allow di.s.ap- 
pearance of any substantial amount of said chlorine as 
free chlorine prior to exercising its antiseptic action.” 

DKTAII.S OP THE PATENTED PROCESS 

It is said that the apparatus by w’hich ibis process is 
made operative comprises an absorption tower, through 
which the minor flow of water passes downward to 
absorb an upwardly moving current of chlorine gas. 
The chlorine is supplied from a tank of compressed and 
liquefied chlorine g.as, from which a pipe loads into the 
lower part of the tower. The tank is provided with a 
shut-off valve, and the supply pipe with .a pressure- 
reducing valve and a regulating vjilve. Water is sup¬ 
plied to the tower from any suitaltle source, giving 
a substanti.ally constant head through a pipe which leads 
into the top of the tower, and is provided with a shut-off 
valve and a regulating valve. The water-supi)ly pipe 
is also provided with means for measuring fhe water 
flowing through it to the tower. For this purpose a 
suitable meter for indicating the <iuantity of water 
which hits passed through may be used. The chlorinated 
water from the tower is discharged through a pipe to 
be united with the body of flowing water to be treated. 
The minor flow of water, after being chlorinated in 
the tower, is discharged directly into the water to be 
treated. 

The absorption tower is formed of a vertically set 
shell of earthenware or other suitable material resistant 
to chlorine, filled, or substantially filled, with broken 
stone, coke or other suitable distributing material, 
adopted to film out the water and cause it to present 
an extended area of surface for coj^itact with the ascend¬ 
ing current of gas. The chlorine admitted to the minor 
flow of water is measured in determined proportion to 
the amount of water to be treated, but not necessarily 
with exactness in proportion to the minor flow. By this 
method a better and more effective solution is obtained, 
and better diffusion and distribution in the water to be 
treated, resulting in more complete and satisfactory 
sterilization of the water to be treated, less waste and 
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loss of chlorine, and less injury to the metallic part of 
the structure through the dcstnu^ive action of the 
chlorine than can be accomplished by direct methods 
of introduction of the chlorine into the main body of 
the water to be treated; also excessive chlorination, with 
its attendant disajrreoable features, is avoided. 

The two main elements of the i»ivention are the minor 
continuous How of water and the ro^julation of the cur¬ 
rent of chlorine jras introduced therein in an arfiount 
predetermined according: to the volume of water to be 
treated. The first of these employs as its vehicle the 
absorption tower with its appurtenances; the second 
element the pressure-reducing and reKnlatini? valves, 
with their attendant mechanism commonly called “reg¬ 
ulator.’' • 

The defendants in the case manufacture the “Miller 
chlorine ifas pressure reKidator.” It appears that the 
Miller regulator had been used by the city of Chicago 
and elsewhere to replace the corresponding part in the 
Electro compari.v’s apparatus. Contributory infringe¬ 
ment of the j)n)cess was predicated upon this use, charg¬ 
ing the process of antisepticizing water which con.sti- 
tutes the invention by substitution of the vital element 
performed by the regulator. 

Defenses to the Suit 

There were two defenses to the suit: (1) That the 

alleged improvements set forth in the said letters patent 
were not novel and patentaldo whim produced by Orn- 
stein, and the patent is accordingly invalid. (2) Even 
though the patent be upheld, respondents are protected 
by the right of use, enjoyment, repair and improvement 
in the purchasers of the apparatus. 

No Anticipation, Says Court 

The first defense rested on an earlier patent by 
Darnell, No. l,007,r)47, which was claimed to anticipate 
Ornstein’s process and thereby rol) the latter of novelty 
necessary to invention. The Darnell patent does deal 
with sterili/ation of water by treating with chlorine 
gas. Hut the court found that it deals with the direct 
communication of. the chlorine to the body of water to 
be pLiritied as distinguished from the indirect method by 
means of a minor How, which is the distinctive achieve¬ 
ment and advance accomplished by the Ornstein process. 
The court found further that the indirect method was 
both disclaimed and discredited in the Darnell patent, 
which says: 

“The chlorinated lime or soda, or the chlorine gas, 
has usually been mixed with a certain iiuantity of 
water, and determined amounts of this chlorinated 
water have been introduced into the elHuvia to be dis¬ 
infected. This is not an etticient method of using 
chlorine, because in the process*of fluid sterilization by 
chlorine the principal disinfecting agent is not the 
chlirine itself but the oxygen liberated from water by 
the action of chlorine on the water. . , . When, 

therefore, chlorinated lime, chlorinated soda or chlorine 
gas is admixed wdth a quantity of water and this water 
is afterward used tof.disinfcct or purify largo quantities 
of other water a great lo.ss of cfliciency is the result.” 

Mere Kefereni’e to Indirect Chlorination 
l)iS(T.oaES No Process 

The court said the mere reference to indirect chlorina¬ 
tion, without description and coupled with the declara¬ 
tion that such a method is ineHicient, disclo.ses no 
process and cannot anticipate even by suggestion. 


Darnell, in this very language, discloses that the vital 
principle of the Ornstein process remained unperceived. 
He says the chlorine gas had usually been mixed with 
a certain quantity of water and determined amounts 
of this chlorinated water had been introduced into the 
body to be disinfected. In the methods with which he 
had been familiar, if any, says the court, it would 
appear that chlorine gas was admixed with a quantity 
of water and this water was afterward used to dis¬ 
infect or purify. It had never occurred to those who 
were studying tfiis problem and who were endeavoring 
to get successful and satisfactory distribution and con¬ 
servation of the disinfecting property of the chlorine 
that a predetermined amount of chlorine, in exact, 
proportion to the body to be purified, might be intro¬ 
duced into that body through the instrumentality of an 
active minor How to the volume of which the amount of 
chlorine used need bear no fixed ratio. 

The idea of chlorine in determined amounts being 
uniformly distributed through a major body of water 
by means of a minor body Howing as a continuous cur¬ 
rent and carrying the chlorine in solution had not yet 
been conceived, it was said. This was the pregnant 
contribution of Ornstein to this art. One witness in the 
case. Prof. Jackson, stated in substance that “Ornstein 
discovered a principle that accomplished a result which 
all scientific students of the art had been vainly seeking 
for years and which converted previous urriform failure 
into pronounced success. Since this invention, the Orn- 
stein method is rapidly displacing other methods of 
water purification and has given abundant evidence of 
its utility.” Therefore the court concluded that the 
patent was not anticipated in any prior patent or .scien¬ 
tific publication, and that same is valid and of great 
value to the public. 

Charge op Contrihutory Infringement Urn eld 

Passing to the charge of contributory infringement, 
the court stated the rule to be that “where a person 
furnishes a machine, composition of matter or other 
article which is particularly adapted to be used in per¬ 
forming a patented process and which the person fur¬ 
nishing the same intends shall be thus used, that person 
is liable, as a contributory infringer, for any infringe¬ 
ment which afterward occurs in accordance with his 
intention.” 

The right of replacement, improvement, substitution 
or resupplying of an element of a patented apparatus 
depends entirely on whether the purpose is legitimate 
repair in the sense of restoration of worn-out or broken 
parts, said the court. And in this case, where the 
owners of a pnxiess patent for purifying water licensed 
its use by purchasers of the apparatus by which it was 
made operative, defendants, who sold a device to two of 
such purchasers, one of whom assisted in installing it 
in place of one of the parts of the patentee’s apparatus, 
were held guilty of contributory infringement, where 
the substitution was not made because the part was 
worn out, and where the parts supplied were not small 
and trifling in character. Neither did the fact that 
the device was adapted to other uses, or was not identical 
in size or form with the corresponding element in 
complainant’s machine, relieve from contributory in¬ 
fringement. Further it was .said that where a patentee 
of a proce.ss licen.sed its use in connection with machines 
sold by him, the continued right to use it could not 
accompany any radical transformation of his machine 
by repairs. 
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Graphic Calculation of Neutralization 
of Caustic Liquors With CO2 

By Joseph c. Dittmer 

N THE case for which the following method of calcu¬ 
lations was originated, it was necessary to neutralize 
caustic soda liquor with carbon dioxide, the amount of 
liquor required for a given amount of gjia being origi¬ 
nally calculated by the foreman. As it was desired to 
have a simple method of calculation*and one which the 
average proces.s-man could work, the following graphical 
method was devised. 

There are three factors capable of variation: the 
amount of carbon dioxide, the amount of caustic liquor, 
and the NaOH contents of the liquor. The amount of 
sodium hydroxide in the liquor is dillicult to control, .so 
that to keep its (juantity constant is very inconvenient, 
but the amount of carbon dioxide is easily regulated, as 
it is usually taken from weighed cylinders. The 
amount of carbon dioxide will temporarily be fixed at 
250 lb., and the two other factors will be permitted to 
vary according to conditions. 

Caustic Liquor Equivalent to 250 Lb. of CO, 

The chemical proportions of caustic and carljon di¬ 
oxide may be taken from the reaction: 

^ 250 y 

*2 NaOH + CO 2 = Na^rOa + H^O 

80 44 106 18 

from which the amount, .r, of NaOH which 250 lb. of 
CO. will neutralize, is calculated as follows: 

80:41 a:: 250 or 

.r -(250) (80) ~ 44 - 454.5 lb. of NaOH 

An analysis of caustic licpior gives 10.0 g. of NaOH 
in 100 C.C.; specilic gravity 1.228. 



The total amount of li(iuor needed to supply 454.5 lb. 
of NaOH is calculated from the proportion 

lO.O: 123.8 -- 454.5:.r 
or X — (454.5 X 123.8) : - 10 5.620.71 

As the tank measures 5 ft. in diameter, the volume 
of 1 in. in depth is: 

0.7854 (60 12 r-. 1.63625 cu.ft. 

The weight of this volume of liquor is: 

(1.63625) (1.238) (62.5) ^ 126.6 lb. 


'fhe lumiber of inched of liciuor needed is: 

(454.5) (123.8)*10 (102.26) (1.238) - . 44.45 in. 
of li(|Uor from 5-ft. tank to neutralize 250 lb. of CO,. 
Ten times 44.45 gives 444.5, which jnay bo used as an 
equation constant for 250 lb. of (’(), a 5-ft. diameter 
tank and a test sample of 100 c.c. at the temperature of 
the liquor in the tank. Dividing this constant by the 
grams of NaOH in 100 c.c. of the liquor, the inches of 
licjsor rotiuired for 250 lb. of CO. is obtained. 

For more or less than 250 lb. of (X),—e.g., 150 lb.— 
the following relation holds: 

44.45 (150) : 250 26.67 in. in 5-ft. tank. 

(iRAPHicAL Solution 

To tiiul the num1)er of inches of liquor from a 5-ft. 
tank corros]K)nding to grams of NaOIl per 100 c.c. 
graphically, a curve from which these values can be 
obtained is developed as follows: 

Using a base line oiiual to the diameter of a circle 
with a radius ecjual to i V 41.45, or 3.333 u., a perpen¬ 
dicular line is erected at each end, the vertical line at 
the left being used for plotting grams of NaOH (1 g. 

S u.), and the line at the right inches of liciuor (10 in. 
of licpior h u.). (Connecting each value in gram.s 
of NaOH with the re.sulting value in inches of liquor 
by a line, a half circle is determined to which the.se 
linos arc tangent. 

If .r grams of NaOlI in 100 c.c. of liquor and y - 
number of inches of liciuor for 250 lb. of CO„ then 
•111.5 .r?/, as has l)cen shown above. 

For a value of x giving a line tangent to the curve 
and parallel to the ba.se line: .r, mu.st equal ?/,. As the 
values of //, as plotted, are ten times those of x, y, = 
lO.r,. Substituting this value in the cciuation 444.5 - 

•n/, gives 6.6(57. As//, 10^,,//, 66.67. 

As the values of x are plotted according to the scale 
1 g. u., a half circle drawn with a diameter of 

6.6(57 u. will give the curve to which lines connecting 
“grams of NaOlF* and their corresponding number of 
inc'hc's of licjiior are tangent. 

The clia/neler of the circle. 6.(5(57 u., is based on 
calculations using 250 lb. of UOj, and is shown in the 
acTompany ing ligu re. 

To dciterrninc* graphically how many inches of liciuor . 
are reciuirecl for more or less than 250 lb. of CO„ con¬ 
nect the value of inchc*s of liquor e.g., point li on the 
accompanying diagram with the origin (point (■) by a 
line forming a right angle triangle. Erecting a perpen¬ 
dicular ai the point of the amount c)f ("O^ to bc! used 
(e.g., 152 II).) and exte/iding it to meet the line/>L*at/>. 
the length of this line />/♦’ or FJi will give the amount of 
liciuor required for the amount of gas taken (152 lb.). 

'rhis method of calculation can al.so be u.sed when the 
amount of caustic liciuor is constant and the amount of 
(’(). is variable. For exam]ile, with liciuor testing 10.0 g. 
NaOH i)er 100 c.c. and givcm 2(5.7 in. of liquor, draw the 
tangent AU and the line /»('. From the value 26.7 in. 
of liciinu- extend a line to meet the line UC and where it 
intersects at 1), chop a vertical line, l)h\ The value at 
F gives the amount of (X)^ nef'cled to ncuitralize this 
amount of liciuor. 

Using chlorine as the neutralizing agent, 250 
('70.06) 44 lb., or approximately 403 lb., would be 

required to do the ecpiivalent amount of work. Putting 
the ))a.*^e line ociual to 403 lb., it is a simple matter to 
calculate the amount of liciuor recpjired for a greater or 
Ics.ser amount of this gas. 
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Static Notched-Bai* l"esting Machine 

A NUMBKR of notched-bar testing machines using 
the impact method for determining the quantitative 
measurement of the indttleriess and ductility of steel 
and other metals have been designed. These differ 
largely in the method of applying the impact blow, of 
supporting the sfiecimen, size of test-piece, shape and 
size of notch. The following is a description of the 
machine recently devised by .1. C. W. Humphry. 

In breaking a notched-bar test-piece there are two 
governing factors at each moment: the angle to which 
the specimen is bent and the resistance which it offers 
to the external bending force. If a notched-bar specimen 
is broken slowly by static pressure the work expended 
is comparable with that measured by a dynamic impact 
machine and is much more effective in distinguishing 
between brittle and ductile metals. 

The test-piece A (Fig. 2) is gripped in the vise B 
so that the jaws of the vise are in line with the notch 
in the test-piece. The socket C is attached on the pro¬ 
jecting end of the test-piece and is a reasonably close 
fit. A bending stress is applied to the test-piece by 
means of the winch I) and the wire fJ. The inner end 



KK;. 1. STATIC NnTi’IIKI)-i:AU TKSTIXU MArKINP: 

of the spring bar is firmly fixed to the socket C. The 
outer end of the spring bar is supported by two rollers 
G and G,. 'fhe .socket C also carries a rigid bar H. 

The deflection of the spring bar F i.s a measure of 
the bending moment applied to the te.st-piece. Since 
the rigid bar II is not subjected to any bending moment 
it will move through the same angle as the socket C, 
and this movement will therefore be a measure of the 
bending of the test-piece. The pen ,/ slides upon the 
rigid bar 11, its position being determined by the thin 
wires or cords K and L which are kept taut by a light 
spring M. One end of the wire K is attached to a post N 



Elevation 


FIG. KI.EVATION AND PDAN 


so that as the rigid bar II moves in consequence of the 
bending of the test-piece the wire K will draw the pen 
to the right. The point of the pen marks upon a 
calibrated chart P carried on the spring bar F; there- 
foi*e if the test-piece offers no resistance whatever to 
bending force the pen would draw on the chart a 



Flff. A—Ciirvo .Mliowlrur brlltloru-aa of iiiokol-olirone stet'l which 

h.ns boon iiiailo brittlo by cooling fioni tlio tomi>i‘riiif; tornporaiure. 
n—Curve .showing duotility of a spooirrioii of soft braas. 


horizontal line, the length of which is proportional to 
the angle through which the test-piece is‘bent. How¬ 
ever, as the test-piece does offer resistance to bending 
there will be resulting motion between the spring bar F 
and the rigid bar //. 

Assuming the test-piece was infinitely rigid and did 
not bend at all under applied force, the pen would draw 
a vertical line on the chart, the height of this line 
repre.senting the bending moment applied. 

In actual practice, however, both of the.se effects are 
operative at the same time, with the result that with 
a brittle test-piece we get a curve represented in Fig. 3 
by A, and with a ductile sample a curve shown by B, 

The total energy absorbed in the breaking of the 
test-piece can, of course, be calculated easily from the 
diagram or graph. The machine is also fitted with an 
integrating device. This device is shown in Figs. 1 
and 2. The wire K passes round a pulley Q, The pulley 
Q is ^attached to a spindle having at its lower end a 
friction disk R so that the bending of the test-piece, 
which results in the movement of the pen to the right, 
also results in a proportionate rotation of the friction 
disk R. 

The lower face of the friction disk R rests upon the 
edge of the friction wheel, not shown. The spindle of 
the friction wheel is carried with the chart plate upon 
the spring bar F. When the bending moment is zero 
the friction wheel is at the center of the friction disk, 
but as bending moment is applied and there is therefore 
relative motion between the spring bar F and the rigid 
bar H the friction wheel travels toward the circum¬ 
ference of the friction disk and is consequently rotated. 
The rotation will be proportional to the product of the 
bending moment applied and the angle of bending of 
the test-piece, and this device will therefore integrate 
the total energy absorbed in breaking the test-piece. 
Mounted upon the outer end of the spindle which carries 
the friction wheel is an index disk T, which can be 
calibrated to read direct in foot-pounds. 

The whole machine is mounted upon a rigid and heavy 
metal base T and is arranged for convenient and rapid 
operation by relatively unskilled users. 
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Kccent Chemical 
&MctaDiii;^Gal Ihtents 




British Patents 


Complete specifications of any British patent may bo obtained 
by remitting 25c. to tbo Superintendent Tlrltlsli Office, 

boutharnpton Buildings, Chancery Lianc, Ijondoii, Kngland. 


Vulcanizing India Rubber.—India rubber in solution 
is vulcanized by the addition of sulphur and small 
* quantities of nitrosobenzene or a similarly constituted 
nitroso-hydro-carbon of the cyclic series. In an ex¬ 
ample, 10 g. of rubber and 1 g. of sulphur are dis¬ 
solved in 150 g. of carbon disulphide. There is added 
0.6 g. of nitrosobenzene and the solution shaken. In 
about thirty minutes the solution sets to a jelly which 
on evaporation of the solvent yields vulcanized rubber, 
insoluble in the solvents for raw rubber. (Br. Fat. 
146,734—1919; S. J. Peachley, Davenport, Stockport, 
Sept. 22, 1920.) 

Separating Dust From Gases.—A device for removal 
of dust from gases evolved in the roasting of ores con¬ 
sists of a chamber in which the current of gas passes 
at right angles through curtains consisting each of 
several parallel rows of chains which may be magne¬ 
tized, the curtains being separated by spaces forming 
depositing chambers; the chains of consecutive rows 
of a curtain being disposed so as to split the current 
up as much as possible. The chains of a row may be 
fastened together, while the chains of the rows form¬ 
ing a curtain are connected to wires by which they 
may be shaken at intervals when no gas is passing. 
Dust falling to the bottom is carried outside the cham¬ 
ber by a screw conveyer. The chains of successive 
rows of a curtain may be disposed in echelon verti¬ 
cally or horizontally. (Br. Pat. 147,020—1919; 
Manufactures de Produits Chimiques du Nord, Es- 
tablissements Kuhlmann, Paris, Sept. 22, 1920.) 

Phenol Aldehyde Condensation Products. — In the 
production of insoluble infusible condensation prod¬ 
ucts from phenols and formaldehyde or its polymers, 
the phenol is first condensed with the formaldehyde in 
the presence of an ammoniacal catalyst (ammonium 
carbonate or phenate) and the product is heated at 
75 to 80 deg. C. until its viscosity has considerably 
increased; it is then mixed with an acid catalyst, par¬ 
ticularly ethyl hydrogen sulphate, and converted into 
the final product at ordinary or only slightly raised 
temperature. The ethyl hydrogen sulphate may be 
added in alcohol solution and the product employed 
as a varnish. The product of the first stage of the 
process may be acetylated by treatment with acetic 
anhydride, and the acetylated product then treated 
with ethyl hydrogen sulphate. The acetylated prod¬ 
ucts may be mixed with acetone solutions of cellulose 
acetate. (Br. Pat. 147,173—1919; J. Fiuol, Lyons, 
France, Sept. 29, 1920.) 

Treating Cellulose-Containing Materials.—To avoid 
the deleterious effect of alkalis, acids and salts on 
cellulose fibers and also on the byproducts resin, tan¬ 
nin, carbohydrates, etc., due to the high temperatures 
obtained in the ordinary methods of treating wood and 
other cellulose-containing materials under pressure. 


the pressure is produced externally and independently 
of the temperature used, by forcing or pumping air 
or other gas or suitable liquids, such as that used for 
treating wood, into the apparatus in which the mate¬ 
rial is being treated. Fifty atmospheres .pressure or 
more may be used. The apparatus may be first ex¬ 
hausted, and alternate vacuum and pressure may bo 
applied repeatedly. The proce.ss may be applied to 
reagents used for other purposes such as saccharifica¬ 
tion. (Br. Pat. 147,232—1919; Zkllstofffahrick 
Wauuiof, Mannheim, Germany, Sept. 29, 1920.) 

Precipitating Bath for Artificial Threada. — A pre¬ 
cipitating bath for artificial threads, etc., more par¬ 
ticularly of viscoscj consists of the crude mixture of 
carbohhydratcs, etc., obtained on hydrolyzing wood or 
other cellulose-containing materials with mineral 
acid; the acid in the bath may be partly or completely 
neutralized, and other reagents such as a nmonium 
sulphate, sodium bisulphatc, formic acid, lactic acid 
and alum, may be aclded. In an example, sawdust is 
kneaded with 80 per cent sulphuric acid, left to stand, 
diluted with water, and the mixture heated; the hydro¬ 
lyzed mass is concentrated, partly neutralized, filtered 
and treated as above, or it may be completely neu¬ 
tralized and concentrated to a sirup or to crystal¬ 
lization. (Br. Pat. 147,416—1919; Zellstofffahrick 
Waluiiof and V. Hottenroth, Mannheim, Germany, 
Oct. 6, 1920.) 

Hydrogenating Naphthalenes—Naphthalene is hy¬ 
drogenated by treating while in the fused state and 
at a temperature above 100 deg. C. with hydrogen in 
the theoretical quantity and in the presence of a 
catalyst. Decahydronaphthalene or other leas highly 
hydrogenated products arc obtained, and these prod¬ 
ucts .are suitable as lamp, motor and lubricating oils, 
etc. In an example, naphthalene is purified by fusion 
with fuller's earth or other porous material, after 
separation mixed with a catalyst consisting of finely 
divided nickel precipitated on a porous nfiiterial, and 
the spongy mass so obtained treated at a temperature 
of 120 to 150 deg. C. with hydrogen under 3 to 100 
atmospheres pressure. (Br. Pat. 147,474—1919; G. 
SCHROETER, Berlin. See also Br. Pats. 147,476, 147,488 
and 147,580—1919. Oct. 6. 1920.) 

Alkali Hypochlorites. — A stable preparation for 
bleaching and disinfecting is prepared from alkali bi¬ 
carbonates and solid basic magnesium hydrochlorite. 
In the form of tablets, the mixture remains undecom¬ 
posed for an indefinite time, and on adding to water, 
the alkali bicarbonate (potassium bicarbonate is pref¬ 
erably used) attacks the basic magnesium hypochlorite, 
forming a hypochlorite solution. As this reaction takes 
place at a continually decreasing velocity, the content 
of available chlorine, after a short time, tends to rj^main 
constant, for the loss due to spontaneous decomposi¬ 
tion is purtly counterbalanced by the generation of a 
further quantity of soluble hypochlorite. In the first 
of two examples dry sodium bicaj’bonate is mixed with 
oiic-third of its weight of basic magnesium hypochlorite, 
and in the second, this mixture is agitated with water. 
(Br. Pat. 147,535—1919. G. Kereszty and E. Wolf, 
Budapest, Hungary, Oct. 6, 1920.) 

Disinfecting Air. — Air is disinfected by passage 
through a packed tower in counter-current to a solution 
of ozone in water containing substances serving to in¬ 
crease the solubility of the ozone and to bind it in solu- 
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tion, prepared according to the process described in 
(icrman Specification 297,335. The solution, after use, 
is treated with ozone in a second tower so that it may 
be used attain and the process rendered continuous with¬ 
out the addition of further fresh solution. A portable 
apparatus may be used and the treated air is stated to 
be free from ozone and to Vie suitable for use in the 
treatment of wounds and of diseases of the breathini?- 
organs. (Br. Pat. 147,5(i6—1919. A. Wolf, Berlin, 
Oct. 6 , 1920.) 

Treating; Textile MateriaLs.—Textile fibers, such as 
wool, hair or other animal fillers, cotton, linen or other 
vegetable fibers, are mixed with a cellulose solution 
adapted to be converted into artificial silk by treatment 
with water, acids, ammoniacal copper oxide, zinc chlo¬ 
ride or other suitable substances. Artificial fibers may 
be mixed with a cellulose solution of different compo¬ 
sition. A solid ma.ss is thus produced in which fibers 
are distributed, 'fhe fibers may be added while the 
artificial silk is being formed. The mixture may be 
allowed to dry in mass and may be reduced by cutting 
or otherwise to threads, bands, films or non-coherent 
fibers which may be spun, or the mixture may be molded 
into cord-shaped masses which may be comminuted to 
obtain fibers suitable for spinning. The mixture may 
be forced through tubes and on being introduced into 
a fixing agent may be drawn out to form threads or 
films. Bands or films may be formed by mechanical 
pressure and then treated with fixing agent and dried, 
the dry films, bands and threads being reduced to spin¬ 
ning fibers by well-known comminuting methods, or the 
bands may be twisted direct. (Br. Pat. 147,685—1919. 
K. C 1 .AVIEZ, Adorf, Germany, Oct. 6, 1920.) 

Utilizing Waste Rubber.—To recover textile mate¬ 
rial in a form suitable for spinning or paper making 
and rubber from waste rubber fabric, such as old cycle 
or motor tires, the fabric iii cut into coarse fragments 
and treated ^with solvent under the influence of heat in 
a clo.sed drum. The fragments are kneaded or agitated 
mechanically in the solvent until the whole of the rub¬ 
ber has passed into solution. The rubber solution is 
then run off and distilled to obtain the rubber, and re¬ 
maining fragments of textile material washed with a 
fresh lot of solvent, which may be used afterward to 
treat the next charge. (Br. Pat. 147,628—1919. F. 
Waitz, Bremen, Germany, Oct. 6, 1920.) 

Preparation of Zinc Sulphide.—Anhydrous zinc sul¬ 
phide is prepared as described below from the hydrated 
sulphide obtained by treating zinc hydroxide, heated to 
90 to 100 deg. C. by means of steam, with sufficient 
sodium sulphide. The resulting caustic soda is decanted 
off and is used to prepare a fresh amount of zinc hy- 
droxi/le from zinc sulphate. Periodically it is necessary 
to purify the caustic soda by crystallization and to re¬ 
ject the mother liquor which becomes charged with 
impurities. The precipitation of the zinc hydroxide is 
performed hot, to avjtid the formation of a gelatinous 
product of low density, and the sodium sulphate simul¬ 
taneously produced is u.sed to prepare barium sulphate 
and sodium sulphide from barium sulphide. The latter 
is obtained by the reduction of barium sulphate by 
means of carbon, thus completing the cycle in which 
zinc sulphide and precipitated barium sulphate are ob¬ 
tained from zinc sulphate, barium sulphate and carbon. 
The. hydrated zinc sulphide after being washed free 
from alkali is filtered and dried at 100 deg. C. or in a 


vacuum. It is then mixed with sulphur and heated to 
450 to 500 deg. C. in a muffie furnace, thereby volatiliz¬ 
ing any cadmium sulphide, and is allowed to cool with 
exclusion of air. To prepare a lithopone, the precipitated 
barium sulphate after washing and drying is mixed 
with the desired proportion of zinc sulphide in an iron 
revoluble horizontal cylinder and finally passed through 
a fine sieve. (Br. Pat. 147,658—1919. J. DE COPPET, 
France, Oct. 6, 1920.) 

Preparation of Hydrofluoric Acid. — Hydrofluoric 
acid is prepared from sulphuric acid, preferably in the 
form of monohydrate, and a natural fluoride such as 
fluorspar by thoroughly mixing equivalent quantities of 
the two substances with a solid such as finely-ground 
anhydrous calcium sulphate and heating to 200 to 300 
deg. C. By feeding the material into a muffle furnace 
of the Mannheim sulphate type which is provided with 
mechanical stirring and discharging devices, the process 
becomes continuous and the handling of the resulting 
calcium sulphate charged with hydrofluoric acid is 
avoided. The hydrofluoric acid may be collected as 
such, or it may be absorbed by means of alkalis, thereby 
yielding alkali fluorides. The residual calcium sulphate 
is used in the preparation of fresh charging material. 
(Br. Pat. 147,711—1919. Verein Ghemischer Fabri- 
KEN, Mannheim, Germany, Oct. 6, 1920.) , 

Oxidizing Oils.—In the oxidation of oils by exposure 
to oxygen, air or other gas containing oxygen a large 
reacting surface and easy separation of the viscid or 
solid product is obtained by mixing the oil with a dis¬ 
persive medium or diluent that melts at a lower temper¬ 
ature than the product and so is separated by pressure 
or by centrifuging, or with one from which the product 
is separated by dissolving out the diluent or the product. 
Accelerators of the reaction, such as lead or manganese 
compounds of resinous acid or other siccatives may be 
added, and linoleum cement may be made directly by 
addition of gum kauri, colophony or other matters 
usually added to the oxidized oil. Dispersives or dis¬ 
tributors mentioned are neutral or basic salts, such as 
sodium sulphate or chloride, which are removed from 
the finished product by washing with water, and tallow, 
Chinci^e tallow, paraffine wax, ceresine, stearine, coloph¬ 
ony and fully hydrogenated sunflower oil, which are 
melted to dissolve the oil, the solution being then sprayed 
or allowed to set and crushed or scraped to obtain a 
fine powder; or a porous form is obtained by blowing 
in air during setting if this porosity is not formed 
naturally. In an example, 760 kilos completely hard¬ 
ened sunflower oil, 22.5 kilos of manganese resinate, 
and 250 kilos of linseed oil are melted together, 
allowed to set, powdered, turned over mechanically for 
about eight hours, melted and pressed. In another, 
650 kilos sodium sulphate and 850 kilos train oil are 
mixed and treated with a current of air in a rotary 
drum that may be heated up to 110 deg. C. until oxida¬ 
tion is complete. The sulphate is removed by lixiviating 
with water, or the oxidized oil is extracted by a solvent. 
In a third example, 800 kilos perfectly hardened sun¬ 
flower oil, 200 kilos linseed oil and 6 kilos manganese 
resinate are melted, and air is driven into the mixture 
as it sets until it is pasty. It is then poured into molds 
and the porous slabs allowed to stand for twenty-four 
hours, melted and pressed. (Br. Pat. 147,661—1919. 
G. SCHICHT Akt. Ges., Aussig, and A. Eisenstein, 
Leitmeritz, both in Czechoslovakia, Oct. 6, 1920.) 
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Current Events 

in tiie Chemical and Metallurgical Industries 


Minerals Separation Loses Its Appeal 

On Dec. 9 the Circuit Court of Appeals in Philadelphia 
handed down an opinion in which it most fully sus¬ 
tained JudKC Morris* several orders, by which the 
District Court in Wilmington had dismissed several 
’applications of Minerals Separation of various sup 
plemental bills, in which it sought to have the Miami 
Copper Co. found in contempt of court and enjoined 
from continuing to operate its present flotation methods. 

Minerals Separation had appealed these orders upon 
the ground that the District Court had erred in refus¬ 
ing injunctive relief by virtue of its orders of July 28, 
1920, and as interpreted and supplemented by an opinion 
filed July 20, and an order of the court entered Aug. 11, 
1920. (See Chem. & Met. Eng., Aug. 11, 1920, pp. 
221 and 254.) 

The Circuit Court of Appeals finds that the trial colirt 
did exercise its discretion as to proceedings in contempt, 
and as it heljl “that the facta set up by the petition are 
not of the character required to sustain a judgment in 
conlempt.” the present opinion infers that the District 
Court evidently meant that the modification or changes 
were not plainly mere colorable equivalents of the pro¬ 
cedures found to infringe, and that it did not abuse its 
discretion, adding, “He arrived at the same conclusion 
at which we would have arrived if we had been in his 
place.” 

The opinion of the Circuit Court of Appeals goes 
thoroughly into the questions as to whether the trial 
judge rendered his judgment upon a wholly wrong com¬ 
prehension of the facts or the law, and whether, accord¬ 
ingly, he abused his discretion, “the only respect in 
which an appellate court will disturb such an order.** 

This opinion not only moat positively asserts that 
the trial judge has not made any of these errors, but, 
in ending, adds: “We would have made the same dis¬ 
position of the case had we been sitting in the District 
Court.” ___ 

Conference Committee to Hold Hearings 
On Patent Office Bill 

Plans were perfected on Friday, Dec. 10, for a con¬ 
ference immediately after the holiday recess of Congress 
on the Nolan Patent Office bill. Contrary to the usual 
custom, the Conference Committee will conduct hear¬ 
ings. at which further testimony in regard to the bill 
will bo taken. 

Section 9 of the Nolan bill adds to the measure the 
bill originally drafted by Dr. F. G. Cottrell authorizing 
the Federal Trade Commission to administer patents 
granted to Government employees. There is considerable 
opposition to section 9 and it is understood that Dr. 
Cottrell, Dr. Andrew Stewart and other proponents of 
the section are unwilling to have it jeopardize the 
remainder of the Patent Office bill. 

Senator Norris, chairman of the Committee on 
Patents of the Senate, and Representative Nolan, chair¬ 
man of the Patents Committee of the House are not 
inclined to eliminate section 9, it is reported. 


* Meeting California Section, A.C.S. 

The? annual moeting of the California Section, A.l\S., 
was held on Dec. 8 at the Engineers* Club in San 
Francisco. Oflicers were elected for the ensuing year 
as follows: Chairman, Dr. W. (\ Bray; vice-chairman, 
B. S. Drake; secretary-treasurer, L. W. Chapman; 
councillors. Dr. L. it. Duschak, R. A. Gould, Dr. Joel 
Hildebrand and Dr. K. E. Swain. 

Two interesting paper^s were presented. Prof. S. W. 
Young of Stanford University discussed the ellicency 
of the various laboratory types of still-heads useil in 
fractional distillation and described a new type by which 
it is possible to obtain increased efliciency. 

l.udwig Uosenstirn, of the Great Western Electro¬ 
chemical Co., reviewed the history of the chlorine indus¬ 
try and its relation to the alkali industry, di.scussing the 
present status and the effect of the development of the 
electrolytic process for the production of chlorine and its 
compounds upon the chemical proce.sses; thus pointing 
out the importance of a thorough understanding of 
related industries in the successful conduct of present- 
day chemical manufacturing. 


To Try to Pass Dye Bill 

After a conference among those interested in the 
dyestuffs tariff bill, held in the office of Representative 
Longworth of Ohio, it was decided to make every effort 
to secure tariff legislation on dyestuffs at this session 
of Congress. It was stated at the conference that the 
failure to enact tariff legislation is having a most 
untoward effect on the dye industry. Unless this legis¬ 
lation is obtained promptly it was predicted that all 
but the low-cost producers would be forced to susperui 
operations. Senator Watson, the acting chairman of the 
Finance ('ommittee of the Senate, is willing that the dye 
bill be taken up at the earliest possible moment. Due 
to the fact that the appropriations bills have right of 
way and to the fact that there is very determined opposi¬ 
tion to the dye bill now on the calendar, it would not 
be difficult for its enemies to prevent its enactment. 


Chlorine May Have Therapeutic Value 

The fact that workers in the chlorine cell room at 
Edgewood Arsenal have been singularly free from any 
diseases of a pulmonary or bronchial type leads officers 
of the Chemical Warfare Service to believe that this 
gas has therapeutic properties. This fact was Ifirst 
noted during the influenza epidemic. Outside of the 
chlorine room there were numerous cases of influenza, 
in some rooms amounting to one-third of the number 
employed. There was not a case ib the chlorine room. 
Since that time the matter has Ijeen a subject of .some 
observation, but no technical study has l)ecii made of 
that particular property of the gas. The belief that the 
gas may have this value is strengthened by the report of 
the Surgeon General of the Army showing that prac¬ 
tically none of the gas casualties were followed by 
tubcrculo.sis. 
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Mechanism of Catalytic Processes 

A meeting which brought together the New York 
Sections of the American Chemical Society, American 
Electrochemical Society, Societe de Chimie Industrielle 
and the American Section of the Society of Chemical 
Industry wfrs held in Uurnford Hall Friday evening, 
Dec. 10. 

A letter from Dr. Parsons conveying to the Section 
the resolution and recommendation adopted by' the 
Committee on National Policy in regard to the Nolan 
Patent Office bill was read by the secretary. 

Officers of the New York Section, A.C.S., for 1921 
were elected as follows: Chairman, John E. Teeplc; 
vice-chairman, Martin II. Ittner; secretary-treasurer, 
Herl>ert (1. Sidebottom; <\\ecutive* committee, D. W. 
Jayne, C. H. Herty, C. A. Browne, R. II. McKee. 

Dr. Parsons then called attention to the position of 
the dye bill. It is highly importknt, he said, that action 
should be taken during this session of Congress, as the 
passage of a peace resolution in the spring will 
jeopardi'/e the dye industry unless protection is assured. 
Members were asked to send telegrams or to write to 
their Senators urging immediate action. 

Mechanism of Catalytic Processes 

Prof. Hugh S. Taylor of Princeton in a paper on “The 
Mechanism of Catalytic Processes” reviewed the theories 
which have been advanced in explanation of the 
phenomena of homogeneous and heterogeneous catalysis 
and presented the results of research designed to test 
experimentally the rival hypotheses. 

Homogeneous Catalysis 

While examples of homogeneous catalysis—such as 
the hydrolysis of esters and the inversion of cane sugar— 
have been known for many years, few attempts were 
made to study the mechanism of the process until com¬ 
paratively recently. A constantly increasing mass of 
evidence points toward the formation of intermediate 
compounds as being the correct explanation. Thus in 
the case of ester hydrolysis, ester and acid form a binary 
compound which in turn unites with water to form an 
unstable ternary complex, capable of breaking down to 
from either the original substances or the reaction 
products of hydrolysis. It has been demonstrated that 
aqueous solutions of an ester and an acid contain 
definitely measurable quantities of such complexes. A 
very recent theory involving the absorption of infra-red 
radiations has not been satisfactorily studied from an 
experimental point of view. 

During the war there was in some European countries 
a simultaneous demand for fats and glycerine. By the 
application of homogeneous catalysis it was found pos¬ 
sible to replace the glycerine ia fats by mannitol and 
thus obtain both fat and glycerine. The possibilities of 
such /ister exchange are but little realized. 

Heterogeneous Catalysis 

Four theories as to the mechanism of heterogeneous 
or contact catalysis hpve received careful consideration. 
Taking the hydrogenation of unsaturated compounds in 
the presence of nickel as an example, the theories may 
be summarized as follows: 

Sabatier believes that the nickel forms a hydride 
which then reacts with the unsaturated compound. 

2Ni 4- H. -> Ni.H.. 

NiJI, -I- C,H.-> C,H, + 2Ni 

Bancroft believes that there is selective adsorption 


of the reaction products but admits that this hypothesis 
fails to explain the increased yield of ethylene obtained 
when steam is mixed with alcohol vapor before being 
passed over alumina. 

Armstrong maintains that the nickel forms a loose 
complex with the carbon-containing substance, which 
then reacts with the hydrogen. 

The effect of infra-red radiations is held by Lewis 
to account for the adsorption of hydrogen by nickel, the 
hydrogen molecule dissociating in the presence of these 
radiations to form* hydrogen atoms. 

Experimental Investigation 

In order to get at the facts. Prof. Taylor devised 
a series of experiments to test out the following 


reactions: 

2H, 4- O, 2H.,0 (1) 

2CO 1 O, -> 2CO, (2) 

CO 4- 3H, CH, -1 11,0 (3) 

CO, -f 4H, CH, 4- 2H,0 (4) 

CJI, 1 H, -> C,H. (6) 


A glass tube containing nickel precipitated on 
Nonpareil brick was evacuated and the amounts of 
nitrogen, hydrogen, carbon monoxide, carbon dioxide 
and ethylene required to fill the tube at different tempera¬ 
tures were carefully measured. Plotting temperature as 
abscissa and c.c. of gas as ordinate, some very interest¬ 
ing curves were obtained. Nitrogen which ,was used as 
the reference gas gave a line approaching the tempera¬ 
ture axis with increasing temperature. CO, and H, gave 
lines lying above the N line in the order given, and 
parallel to it. Since CO forms nickel carbonyl at low 
temperatures and decomposes into GO, and C at high 
temperatures, only one point could be obtained on this 
curve (175 deg. C.), but this was above the curve for H,. 
Similarly C,H. gave a point still higher at 175 deg. C. 
This would indicate that Ni adsorbs C,H, in preference 
to H,. 

In similar experiments with copper, the H, and CO, 
lines were found to coincide with the N, line within the 
limits of experimental error, while CO and C,H, were 
markedly adsorbed at low temperatures. At higher 
temperatures these curves also coincide with the N, 
curve. 

Fui^ther studies with mixtures of these gases have 
led to the conclusion that a bimolecular reaction in the 
gas phase may become a monomolecular reaction on the 
surface of the catalyst. The catalytic oxidation of SO, 
to SO, is an example of this phenomenon. With high 
concentrations of SO, and O, the reaction is not ter- 
molecular as required by the law of mass action, but 
toward the end of the reaction series the reaction does 
become termolecular. 

Experiments are now being made using the reaction 
products of equations 1 to 5 where these have not already 
been studied. 


C.W.S. Asks for $4,457,376 
Congress has been asked by the Secretary of War to 
appropriate $4,457,376.20 for the Chemical Warfare 
Service during the coming fiscal year. Approval was 
not forthcoming for twice that amount, which Genera! 
Fries had estimated for the thorough conduct of the 
work of the next year. This curtailment of the appro¬ 
priation will limit greatly the plans for quantity pro¬ 
duction of gas masks. In addition $35,000 is asked for 
the maintenance of Chemical Warfare Service schoola. 
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Bureau of Standards Appropriations 

Among the appropriations asked by the Bureau of 
Standards for use in pursuing its work during the next 
fiscal year are the following: 

For metallurgical research, including alloy steels; 
properties of aluminum alloys; development of metal 
substitutes; investigation of new metallurgical proc¬ 
esses, $70,000. This is an increase of $45,000 over the 
current appropriation. 

For apparatus, machinery, appliances, laboratory 
supplies, furniture for laboratories and cases for 
apparatus, $90,000. Increase, $15,000. 

For testing varnish materials, soap materials, inks 
‘ and chemicals, $50,000. Increase, $20,000. 

To develop color standards and methods of manufac¬ 
ture and of color measurement, with special reference to 
their industrial use in standardization and specification 
of colorants such as dyestuffs, inks and pigments, 
$12,000. Increase, $2,000. 

To study methods of measurement and technical 
processes used in the manufacture of pottery, tile and 
other clay products $35,000. Incrcavso. $10,000. 

For the investigation of the problems involved in the 
production of optical glass, $40,000. Increase, $15,000. 

To investigate textiles, paper, leather and rubber in 
order to develop standards of quality and methods of 
measurement, $40,000. Increase, $25,000. 

For the Sitandardization and design of sugar-testing 
apparatus, $10,000. Increase, $10,000. 

Iligh-temperature measurement investigation, $15,000. 
Increase, $5,000. 

To determine experimentally important physical con¬ 
stants of materials, $25,000. Ne^v appropriation. 

For purchase, preparation and distribution of 
standard materials to be used in checking chemical 
analyses and in the testing of physical measuring 
apparatus, $15,000. This is a new appropriation. 

For investigation of the problems involved in the elec¬ 
tro-deposition of metals, $15,000. New appropriation. 

For the equipment, maintenance and operation of 
a low-temperature laboratory and the production of 
liquefied gases, $15,000. This is a new appropriation. 

For an investigation of radio-active substances and 
the methods of their measurements and testing, $15,000. 

Tariff Hearings Begin Jan. 5 
So as to expedite the revision of the tariff, the Ways 
and Means Committee of the House of Representatives 
plans to complete its hearings during the present session 
of Congress, so that the bill may be drafted and its 
consideration begun promptly after Congress meets in 
extra session. 

Schedule A, which consists of chemicals, oils and 
paints, will be thfe first one taken up. Jan. 6, 7 and 8 
will be devoted to hearing testimony as to the need of 
revision of the tariff covering commodities under those 
heads. Schedule B, which consists of earths, earthen¬ 
ware and glassware, will be considered at the hearings 
Jan. 10 and 11. The metal schedule is to be considered 
Jan. 12, 13 and 14. Sugar and manufactures thereof is 
scheduled for hearing Jan. 18 and 19. 

Consulting Chemists* Appointments Approved 
The Secretary of War has approved the appointment 
by General Fries of the fifteen members of the American 
Chemical Society’s advisory committee as consulting 
chemists of the Chemical Warfare Service. 



.Personal 


Dr. J. F. Carij*:, until rc'cently chief chemist at U. S. 
Nitrate Plant No. 2, Muscle Shoals, Ala., resigned from the 
Niti'nte Division on Nov. 1 to become president of the 
Southern Testing Laboratories, with headquarters at Hir- 
ininghain, Ala. 

Colonel C. W. KXToN. \vh<» rectmtly was transferred to the 
CluMuic.'il Warfare Service, to take charge of the training 
section, has been designaU'd as assistant chief of tlie Cbcni- 
ieal Warfare Service. 

T. G. nA<;EMAN, formerly chief engineer of Norsk Ilydro- 
Klektrisk Kvaelstofaktieselskah (Nt»rwegian Hydro-Kloetric 
Nitrogen Co., Ltd.), Christiania, Norway, has started his 
own business as a consulting engineer for the nitrate indus¬ 
try. Mis office address will be Tlis. lleftyes gale 44, 
Christiania. 

Robert B. JfrrriicocK has resigned his po.sitioii as chief 
chemist at the coke plant of the Youngstown Sheet & Tube 
Ct)., Youngstown, Ohio, to accept a similar position with the 
Woodward Iron & Steel C.o., Wooiiward, Ala. 

Frederick P. KErrEL is c»n his way to Paris to Like up 
his \vork as American Administrative ('ominissiuiier at the 
headquarters of the International Chamber of Comm(?rco. 

Dr. II. H. Moore, chief chemist of the Bureau of Mines, 
announces the selection of the following stalf for the cryo¬ 
genic laboratory \vhicb is to be conducted at the Bureau of 
Mines under his supervision: JOHN W. Davis, mechanical 
engineer; C. W. Seibel, chemist, and Dr. l.KO Finklestkin, 
chemist. Mr. Davis has been connected with the faculty 
of the Leland Stanford University, Mr. Seibel with that of 
the University of Kansas, and Mr. Finklestcin with the 
University of Chicago. 

K. C. Morse, director of sales. War Department, is ter¬ 
minating his connection with the (lovernment on Dec. 31, 
and for his work in connection with disposing of the hundreds 
of millions of dollars of surplus war stock has been awarded 
the Distinguished Service Medal, which was prescnteil to 
him by Secretary of War Baker in the latter’s oHice in 
Washington on Dec. 7. • 

Benjamin Schneider, of Dryenforth, Lee, Thritton & 
Wiles, s])oke before the Chicago Chemist.s’ Club mi Dec. 7 
on “The Law of Secret Processes.” 

At the annual meeting of the American Kngirieering 
Standards Committee hehl in New York on De«‘. 4 A. A. ' 
Stevenson, a representative of the American Society for 
Te.sting Materials, was re-clected chairman for 1921, and 
George C . Stone, a representative of the American Insti¬ 
tute of Mining and Metallurgical KngiiiVers, was re-elected 
vice-chairman. 



Obituary 


Ket.is ('HAiiVENET, president emeritus of the (Colorado 
School of Mines, Denver, and widely known throughout the 
country as a ch**mi.st and metallurgist, dieil on Dec. 5. He 
was seventy-eight years old. ^ 

Gustave Drobbgg, a consulting chemist and a director of 
several dye manufacturing companies, died in the Swcdi.sh 
Hospital, Brooklyn, N. Y., on Dec. (i in his sixtieth year. 
Mr. Drobegg had bcc*n connected with the firm of Charles 
Pfizer & Co. in Manhattan ami Brooklyn for twenty-fivo 
years and was one of the most prominent men in the work 
of creating the American dye industry during the war. He 
was a native of Coblenz, Germany, and studied chemistry 
at the University of Munich. He was u member of the 
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C’hemists’ Club, Society of Chemical Industry and other 
societies. 

Edward Herms of North Tonawanda, N. Y., passed away 
on Nov. 4, after a prolonjjed illness with hc?art trouble. For 
a number of years he w'as chemist for the Commonwealth 
Steel Co., St. Louis, Mo., then superintendent of the Strong 
Steel Foundry, Buffalo, N. Y., superintendent of the open- 
hearth department of the Pittsburgh Steel Foundry and at 
the time of his death was employed as chemist of the Buf¬ 
falo Bolt Co., North Tonawanda. *N. Y. • 

Ernest McAtlay, manager of the Mines & Smelter Sup¬ 
ply Co., El Paso, Tex., died on Nov. 20. 



Book Revieyvs 


THE MODERN ELECTROPEATER. By A' vnuvth M. 
Cofjycshvll. New York: Norman W. llenle> I’ublish- 
inp: Co. Price $»*1. 

The actual work that is beiri^ done by the electroplater 
of today is too little understood and a story of the “Modern 
Plater’* would make interestinj? reading?. The author fails 
to keep to his subject, and shows that he is not in touch 
with and even discredits the knowledge and ambitions of 
the modern plater when he states: “It is not necessary that 
an eleetroplater be a careful student of either electricity 
or chemistry. A technical discussion of laws relating to 
electrochemistry would undoubtedly have but little interest 
for even an expert plater.** He is eonsistent, however, as he 
measures up to his own foot-rule when he endeavors to dis- 
cusLs the technical or practical part of eleetroplatinfr, stand¬ 
ing on tiptoes to keep his head above water. 

'The modern plater is j^rowiiij; beyond “rule-of-thumb** 
methods, rejyculatiun of amount of metal deposited by the 
voltajfe and tryinjj to determine the metal and chemical 
content of a plating .solution with a hydrometer all of 
which are recommended in this book. 

The author has been a careful student of trade catalopfues, 
and Kives in brief the story of what is needed in a plating 
and polishing room which may be of interest to a novice. 
The practical part offers nothing but what is generally 
known and with some of which the author is just about on 
speaking terms. 

Silver can be and is deposited with a current density 
of 5 amp. per sq.ft., which is twice the rate given, and 
when a silver “strike** is used, “The work is (not) dipped 
for a moment in a hot potash bath and then transferred, 
.without rinsing, to the ‘strike* sohition** (p. 185). Even a 
“careful student*’ would soon get into trouble if that method 
was followed. 

For making a nickel solution a definite formula is 
recommended: Water, 1 gal.; nickel ammonium sulphate, 
14 oz.; boric acid, 2 oz., and then it is recommended that 
“The nickel ammonium sulphate is dissolved in hot water, 
then a ciuantity of the latter is added to the solution until 
a hydrometer reading show's a density of about 7 deg. Be.” 
The author probably docs not mean boric acid by “the 
latter.” Fourteen ounces of nickel ammonium sulphate in a 
gallon of water will give the density tof 7 deg. Be. That is 
above the point of saturation at ordinary plating room tem¬ 
perature during the winter months, and crystallization will 
result. * 

That nluniinum is violently attacked by a caustic alkali 
is well known, and the author is incorrect in stating, “Alu¬ 
minum wire baskets or trays, for example, arc affected to 
S 07 ne extent by both potaah and muriatic acid . . . and 

are nevertheless quite popular . . Aluminum baskets 

can be used in “bright dips" but not in “potash” solutions. 

Common high brass, such as is commercially used, gen¬ 
erally consist of about 64 per cent copper and 36 per cent 
zinc and not fiO-40 (p. H>3). Gobi when alloyed to make 
any carat is not alloyed with copper alone (p. 172). 

in “A Manual of Electro-Metallurgy,** James Napier, 
1853, it is stated that the electroplating of iron with zinc 
from a zinc sulphate and a zinc cyanide solution was done 


at that time, yet the author states, “Until recently a process 
known as hot galvanizing was employed in all instances 
where this Aim of zinc was required.” 

Nothing of any value has been added to modern electro¬ 
plating practice in bringing out this book, and it will soon 
take its place among those of which there arc now already 
too many. George B. Hogaboom. 



Qnicnt Maiket Bepoits 


The Chemical and Allied Industrial Markets 

Neiv York, Dec. IS, 1920, 

The chemical market show’etl Aashes of activity during 
the past week and it was apparent that the prolonged period 
of readjustment has brought the industry into a healthier 
position. Inquiries from northern Europe were noted in 
more volume of leading chemicals, although domestic con¬ 
sumers still show’od the same conservatism in their opera¬ 
tions. Several interests close to the pulse of trade asserted 
that the new year will occasion a renewal of buying activity. 
They are consequently looking forward to its advent. When 
business assumes normal dimensions there will he a lack of 
inflation and prices will adhere more to the law of supply 
ami demand than at any time in recent years. 

Small sales of zinc sulphafe are reported to tanneries, 
textile mills and paint factories, but business has shown no 
real punch of late. Producers hold carload lots at 3ic. per 
lb. and smaller quantities up to 4c. per lb. Factors in zinc 
chloride arc hooking business in the granular grade at 
prices ranging from 12c. to i4c. per lb., the inside Agurc 
being for carluts. Fused material is bringing 9@llc. per 
lb. according to quantity. Sulphite of soda producers report 
sales of crystals at 4c. per lb. in large quantities and up 
to lie. per lb. in smaller lots. Moderate inquiries were 
reported. 

Large sellers of curhovate of potash quoted the market 
at 12ic. per lb. spot for the 80-85 per cent grade in large 
lots and 13c. per lb. in smaller quantities, with only quiet 
trading. Supplies appear fully adequate to take care of 
prevailing inquiry. 

Some sales of arsenic were reported to manufacturers of 
insecticides, but the principal movement at present is against 
old contract orders. Small lots of white powdered are on 
the market at 12@13c. per lb. The red variety is quoted 
by producers at i5c. per lb. Dealers reported sales of 
hleachinff powder for domestic consumption at 3c. per lb. 
f.o.b. New York. Resale material at the works was quoted 
af the sAmo Agurc. The movement has remained quiet since 
the recent sharp decline of this article. A feature of the 
market was the brisk trading noted in oxalic acid. Surplus 
spot stocks on the market have been entirely cleaned up 
and leading factors-were quoting prices ranging from 19c. 
to 21c. per lb. All indications point to a strong market with 
Auctuating prices. 

Supplies of peroxide of soda continued scarce and the 
market is quoted Arm at 35c. per lb. Producers are not very 
eager to quote at present and the only quotations heard are 
from dealers. Spot bichrotnatc of soda, standard brands, 
was generally quoted at 9S@10c. per lb. December .ship¬ 
ments of resale stock were quoted at 9Jc. per lb. f.o.b. works. 
The tone of the market remained quite steady. 

CoAteTAR Products 

The coal-tar products market is slowly but surely 
approaching the period where a .strong demand must take 
the place of the present stagnancy. While there is not very 
much indication on the surface to warrant such a condition, 
there is. nevertheless, an undercurrent of feeling in many 
quarters that point to a much better business shortly after 
the Arst of the year. Color manufacturers are steady in 
their views on an improvement in the demand over next year 
and while prices are sagging in their industry through the 
natural law of lack of demand at this time, opinions seem 
to be of a more optimistic nature. The situation as regards 
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a steady supply of crude products seems good as to raw 
material, coal and working conditions at the various plants. 

Consumers are showing very little interest in xylene at 
present and only routine trading is heard with figures 
quotably unchanged at 45@50c. per lb. There arc not 
many sources of supply on monochlerbenzenc, although the 
market is said to be fairly easy on supplies at a range of 
prices from 17c. to 18c. per lb. Producers stated that a 
limited quantity is moving into various consuming channels. 

A .slightly better demand for aniline oil was reported in 
some direction.s, although sales were confined mostly to 
small quantities. Supplies are plentiful in second hands 
with prices ranging from 24c. to 26c. per lb. Manufac¬ 
turers are still quoting 2K@30c. pt'r lb. and are waiting for 
a real demand to set in. The aniline traits market is «|uiet 
* in all quarters. Producers are firm in their views an<l quote 
32@34c. per lb., depending on quantity. Very little henzi- 
dive bane is moving into domestic channels, where there is 
some inquiry reported from foreign consumers. Available 
.supplies of the base and sulphate material are quoted at 
$1.0fi^$1.15 per lb. Factors in the dimethylaniline market 
fine! the call reduced to a minimum. A fair amount of 
supplies is available, but no heavy offerings are noted. 
Prices range from 70c. to 85c. per lb., depending on seller. 

(jROWTIf OF THE CoAr,-TAR INDUSTRY 

A recent report of the United States Tariff Commission 
stated that the production of coke and the byproducts 
obtained from coal distillation in 1919 showed a slight 
decrease in the amount of tar distilled and a large decrease 
in the output of pure benzene and especially of pure toluene. 
A great significance is attached to the future of the coal- 
tar industry in the fact that the productive capacity of 
byproduct coke ovens in the United States increased over 
17.2 per cent during 1919. There is no doubt that, with 
the exception of anthracene, sufiicieni supplies of the ba.sic 
materials of coal-Uir origin will he available from American 
sources for the growth of the industry. 

Considerable progres.s has been ma«le during the past year 
in the ca.se of anthracene, but the problem of securing ade¬ 
quate supplies is still unsolved. In 1919 the output was 
three times as large as in 1918, or about 800,000 lb., and a 
much larger quantity was refined than in 1918. Although 
this showed a greater and more encouraging [»rogress, a 
larger increase in output must be secured before there will 
be enough American anthracene available to supply the dye 
indii.stry. It is believeil that the 1919 production of crude 
anthracene contained less than one-quarter the amount 
which would be required to supply the American demand. 
The real difficulty is not primarily an actual lack of anthra¬ 
cene in the tar or purely technical difficulties, but rather 
the fact that its removal leaves the pitch so hard that it 
does not find a ready market under American conditions. 

Production of Intermediates 

As was expected, there was a .sharp decrea.se in the out¬ 
put of several intermediates needed primarily for explosive.s. 
The most noticeable case was phenol, which showed an 
enormous production—100,000,000 lb. in 1918-—but fell to 
]e.ss than 1,500,000 lb. in 1919, nearly all of this being 
obtained from coal tar. Another example was the case of 
monochlorbenzene, which had an output of 20,000,000 lb. in 

1918 and 4,000,000 lb. in 1919. There was also a con.sider- 
able decrease in several intermediates required for making 
dyes used for army uniforms. For example, there was a 
marked decrease in the output of metatoluylcncdiamine, 
which was used for making a khaki dye for cotton uniforms, 
and a tremendous drop in metanitranilinc, which was used 
for making a khaki dye for wool uniforms. 

A comparison of the intermediates produced in 1918 and 

1919 shows a considerable increase in the number of inter¬ 
mediates. In 1919 there was almost twice as many different 
intermediates produced as in 1918. Intermediates which had 
a strong demand and whose manufacture had been well 
established by 1918 showed comparatively little change in 
1919. Nitrobenzene gained about 10 per cent, the 1919 out- 
«uit amounting to about 42,000,000 lb. Aniline production 


was about 25,000,000 lb., a >!ain of 1 per cent. The output 
of U.S.P. benzoic atad increased from about 175,000 lb. in 
1918 to over 600,000 lb. in 1919, with a drop in price from 
$3 per lb. to 75c. per lb. Orthololuidine increased from 650,- 
000 lb. in 1018 to a little over 1,000,000 lb. in 1919. The 
general inen^ase in the output of intermediates <!erived 
from toluene is due to relaxation of the restiMetion in the 
use of toluene during war times. Progre.'^s among anthra¬ 
cene ticrivatives is of special interest. In 1919 there were 
ten 4n(erinediates derived from anthracene, against only 
five in 1918. The output of anthraqiiinone, which is the 
most important, becaii.'^e it .serves as raw material for the 
manufacture of nearly all other interinetliates derived from 
anlhrncene, was about ten times as great in 1919 as in 1918. 

Vfx:etabi.k Oils 

The market on viV'otnble oils remained (piiet and has 
shown ni» ternleiicy nf firmness for the past few weeks. 
Trading was pradically of a hand-to-mouth nature. Resale 
offerings of roronnf oil qii the ('oast brought out sharply 
lower prices for manila oil. OITerings were heard at lOe. 
per 11). .sellers* tanks, Decemher shipment, and lOAc. per lb. 
January shipment. (Vylon grade oil was offere^l in barrels 
at l.'tic. per lb. New York. The market for earn oil, crude, 
held around 9ic. per lb. with no bii.siness being reported. 
Oriental jteannt oil was e.asier and sellers called for bids 
around 8*,c. per lb., sellers* tanks, Oecember shi])ment from 
the Pacific C’oa.d. Iluyers* itieas were about \v, iindiT this 
basis. 

Iluyers and sellers were aiiJirt from their views on noyn 
bean oil, with thi* result that no husiri(*ss was p1a(*ed. I)ec- 
ernlxT shijnneril from the (^last clo.sed at 6c. per lb. Janu- 
ary-Marcli shipment clo.sed at O'c. per lb. .scdlers* tiink.«f, 
f.o.b. Pacific ('oa.st. The spot market was nominal at Die. 
per lb., no .sales being reported. The market for eoiiovnved 
oil was a featureless affair, demand being only of a moderate 
nature. Prime summer yellow was quoted at 9&c. per lb., 
with only small incpiiries noted for Kuropean ports. Crude 
oil belli at 6,\c. per lb. f.o.b. mill. 

The ChicHifo Market 

Chieofjo, Dee. S, 

It seems there is no degree of iiuietness to which the 
chemical market can attain which is not iinmetliutely out¬ 
done by more pronounced quiet. The fact is 4hat the past 
ten days have been more* exce.ssively dull than any fore¬ 
going period in the year. On nil hands production has been 
curtailed and yet demand does not absorb supply. Low 
prices seem to have no attraction and normally heavy 
buyers content themselves with small routine purcha.ses, 
ignoring opportunities to stock up at prices which, a few 
weeks ago, would have looked like real bargains. 

The altitude of con.sumers is that anything is possible in 
regard to price.s in the immediate future •find they are going 
to stay out until the market is sUibilized. Kona fide buyers 
are able to gel goods at practically their own terms ami 
nothing like heavy buying is seen in any line. 

ifKAVY UIIKMICAI^ 

A lowering in price on various items and a lack of intc*rest 
on the part of all buyvrs are outstanding features of the 
past two weeks. Sales of bleaching powder have been 
reported as low as 2ic. per lb. and offers at around Ik*, for 
spot goods are plentiful. Some future business is reported 
at 3ic. i’nnHiie Hftda is likewise hard to .sell, 4c. being the 
prevailing price on the small lots going. Stocks are light 
but demand is absent. Bottom is being approached on 
.soda ash, offers at $1.8.5 failing to p 4 ‘oduce business. Buyers 
could probably secure concessions from this figure. Sal 
soda, held at $2 per 100 lb., is quiet. 

Alcohol, with prices firm, is experiencing a lack of 
demand, hlthyl grade, 190 proof, is quoted at $5.15 per gal.; 
methyl grade, 97 per cent, at $1.95, and denatured, 96 per 
cent, at 85e. Hohlers of resale stock show a disposition to 
shade these price.s. Depression in enn.suming trades is 
weakening this market, (liitput of plyrrrine is remarkably 
light, but at that is more than equaling demand. The c.p. 
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Krado, less drums, has eharit^etrhands in small quantities 
at 18c., and dynamite i^rade is offered dt 17c. 

Low prices prevailinj^ in the copper market have carried 
blue vitriol down to lfC.75(a'$().85 per 100 lb. for 99 per 
cent grade, which prices are firmly held by a good demand. 
Salt cake, with consuming demand steacly, holds firm at 
$31 per ton.* Aiumonla is weak and uncertain, small lots 
only being taken at from lOCd^llc. per lb. for J2G degree. 
Producers* quotations are unchanged. 

The acid market, in common with other chemical lines, 
shows lack of interest. Sulphuric is off in price as well as 
demand, 66 degree being offered at $22 per ton. Some trans¬ 
actions are reported at $1 (?().$L.^O below this figure. NitHc, 
in a dull market, is offered by piwlucers at .$7.75@$8 per 
100 lb. for 42 degree. The fact that (lovernment supplies 
of carbolic acid are held at 12e. per lb. has had no effect on 
the market, sales from .stock being made at from IQplhc. 
per lb. Plentiful supply is available. Husiness in acetic 
acid is dull, the glacial being offered at 10c. and the 28 per 
cent at $.3 ])er 100 lb. in barrels. 

VKGF.TARI.B OILS 

While the trading in flaxsiced has been stimulated some¬ 
what by bullish reports from Argentina, no effect has been 
felt in the Uvseed oil market. Low prices are not operating 
to stimulate demand, business being practically confined to 
small lots. It would seem as though the bottom had been 
reached, as bulk is offered in tanks as low as 70c. per gal., 
with but few takers. Oil in barrels, carload lots, is 77c., and 
dealers are selling 1- to 5-bbl. quantities of stock at 97c. 

CnfUnisccd oil, offered at 6c. per lb. in sellers* tanks at 
point of production, is a drug on tlie market. Consuming 
demand is notable for its weakness and prime summer yel¬ 
low, offered in tanks, delivered, at 7c. per lb., has few Uikers. 
Coconut oil, Manila variety, is offered f.o.b. Coast in sellers* 
tanks at i0if(^llc. per lb. and the refined edible kind is 
quoted here at lOifc. in barrels. Curtailed production of 
com oil has been equaled by lower demand, and recent trans¬ 
actions have pas.sed at 6uC. p(‘r lb. in cars f.o.b. Chicago. 
The edible refined now’ brings 12.ic. per lb. in barrels. 

Naval Stores 

Gradually lowered price.s are still the feature in naval 
stores, notwithstanding the fact that the producing season 
is closing with stocks below normal. Demand is light, but 
dealers do not attribute recent price drops to this so much 
as to the habit naval store.s price.s have of talking a Decem¬ 
ber slump. (Curtailed activities on tlie part of consuming 
buyers have permitted a little drop in prices of pine oil, the 
pure steam di.stilled now being quoted at $1.60 and the 
destructively distilled at $1.50. Rosin oil, first rectified, is 
offered at 6Gc. and commerclyi pine tar oil at 47c. Turpen^ 
tine, weak under poor demand, is quoted at 90c. per gal. 

TJhe St. Louis Market 

St, Louvi, Dec. 10, 1920. 

The inactivity of heavy chemical demand has become even 
more pronounced here during the past two weeks and the 
amount of spot business has become negligible. New contract 
business has slowed up considerably also, but shipments on 
contracts still average clo.se to normal, according to produc¬ 
ers, and a good many contracts ar/i being renewed. Pro¬ 
ducers report that con.sumers are buying only for their im¬ 
mediate needs and that their needs are being decreased 
materially by the depres.sion in other lines. Little change 
in this situation is looked for before the first of the year 
and no impre.ssive upturn is expefted then. In spite of the 
quiet market producers are holding both spot and contract 
prices at the levels repi'.rted previou.sly and feel that they 
will not be forced to alter them materially in the near 
future. 

There is still some call for the 66 deg. sulphuric acid, this 
coming mainly from the oil fields where production and 
refining show no signs of slackening. Prices hold firm at 
$22 per ton and l^c. per lb. carload lots. Demand is slow 
for the 98 deg. sulphuric acid. A quotation of $26 per ton 
f.o.b. works is being maintained, inactivity marks the 60 
deg. sulphuric acid market and producers are asking $16.60 


per ton and IJc. per lb. in carboys. Oleum is slow at $28.60 
per ton. 

Producers are still keeping their supplies of muriatic acid 
low, though demand has been very quiet, and prices are 
firm at 13@2c. per lb. and $26 per ton in bulk. 

Sodium bisulphate (niter cake) is .slightly more active 
than two weeks ago, with prices being maintained at $7@$8 
per ton. 

Both inquiries and orders for niUnc acid continued to 
fall off, but producers report deliveries on contracts about 
normal. This is taken to mean that consumers’ needs have 
not decreased materially, but that where they must re-enter 
the market for supplies they are buying from hand to mouth. 
Quotations are $7 per 100 lb. for the 36 deg. test and $10 per 
100 lb. for the 42 deg. test. Standard mixed a<sid is quoted 
at 14c. per lb. of sulphuric content and 114c. per lb. for unit ^ 
of nitric acid. 

The Iron and Steel Market 

Pittsburgh, Dec. 10, 1920. 

In the past week the independent market on sheets has 
declined to the Steel Corporation or Industrial Board level; 
Blue annealed sheets, 10 gage, 3.66c.; black sheets, 28 gage, 
4.35c.; galvanized sheets, 28 gage, 6.70c. Previously there 
had been similar reversions in tin plate, bars, shapes, plates 
and wire products. Of the important steel mill products 
pipe alone remains as presenting a higher market on the 
part of the independents than the Steel Corporation level. 
The exception is not especially important in itself, for the 
reason that the large delivery premiums formerly obtained 
by independents have practically disappeared, leaving the 
independent market on the regular independeivt list, which 
is only 34 points or about $7 a ton above the Steel Corpora¬ 
tion schedule. The exception is of importance, however, in 
this respect, that alone of all steel products pipe is in good 
demand, with heavy requirements against contracts and a 
moderate amount of new buying. The pipe mills are com¬ 
paratively busy, in general, while the leading interest has 
difficulty in meeting customers* requirements, although for 
two or three weeks past it has been shipping up to its 
loading capacity, or at about 30 per cent above production, 
which is substantially at capacity. During the period of car 
scarcity a stock was accumulated equal to about a month*s 
production. 

Market Stagnant 

The stagnation in the finished steel market continues. 
Tlie price reductions by independents have had no appre¬ 
ciable effect, although it should be understood that there 
was no definite hope that much business would be developed, 
at least at the outset, by the reductions. The independent 
mills simply abandoned a position that had become unten¬ 
able and that they knew would have to be abandoned some 
time. 

The Steel Corporation continues to operate to the physical 
limit in nearly all departments. The supply of coal and 
coke has improved and a few additional blast furnaces have 
been blown in, so that the corporation is probably operating 
at a slightly heavier rate than a couple of months ago. The 
independents, on the other hand, have Steadily dwindling 
operations. Not a few are closed entirely, though probably 
not permanently, as some orders may accumulate for a run 
of a w’cek or two. Others are operating at 60 to 76 per cent, 
and the general average is probably under 60 per cent. 

The independents having reduced their prices to the Steel 
Corporation level, the next point is whether they will shade 
the Steel Corporation prices. There seems to be practically 
no doubt that some of them will. The present stagnant 
market is no test, since there is no incentive to make 
special prices. The real test will probably come in January, 
when in the course of events there should be somewhat more 
buying. Buyers cannot indefinitely stay so completely out 
of the market as they are at present. 

Inasmuch as common expectation is that there win be 
no full demand for steel for many months, sufficient to 
engage all the capacity, the question is discussed whether, 
or when, the Steel Corporation will itself reduce prices. At 
present it has well-filled order books, apparently sufileient to 



December 15 , 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


1189 


enable it to maintain approximately the present rate of 
operation until some time in the second quarter of the new 
year. Judfcc Gary’s statement three weeks a>j:o today, to the 
effect that the corporation would not alter its prices, had the 
specific qualification ^‘unless and until it becomes necessary 
and proper to make changes to meet altered conditions.” 
The immediate bearing^ was that the corporation would not 
advance its prices, as for a lonpr time the independents had 
hoped, but it is plain that if demand for steel remains liji^ht 
for a period of months there is a prospect of business in 
general undergoing such a general readjustment that the 
corporation’s costs will be reduced, and*that would furnish 
a basis for reduced prices. As long as the corporation was 
operating at a much higher rate than the independents it 
would hardly reduce prices because of price cutting by in¬ 
dependents. With a fair operation the Steel Corporation 
prices should prove quite profitable, unless to independents 
who have saddled themselves with extra costs during the 
period when prices were so high that costs were a minor 
consideration. It must be remembered that the Steel Cor¬ 
poration’s total profits have been much larger than the net 
earnings reported, by reason of various heavy deductions 
and allowances being made for contingencies. 

Semi-Finished Steel 

There is no market at all in semi-finislied steel, and prices 
arc altogether nominal. It is assumed that if any important 
business were offered some at least of the independents 
would meet the Steel Corporation prices of $47 on sheet 
bars and $57 on rods, these prices being $5 above the In¬ 
dustrial Doj^rd schedule by reason of advances the corporn- 
tion niiide in August an<l September. The corporation does 
not seem to have advanced its billet price above the $88.50 
figure of the Industrial Board schedule, and there is no 
doubt that no independent would name that price. In some 
quarters it is doubled whether the corpfjration will continue 
its present prices on sheet bars and rods, there being a 
possibility of its going back to the old price.s. 

November Production 

The thirty companies making monthly reports for their 
ingot production to the American Iron and Steel Institute 
showed an output in November of 2,G38,670 tons, against 
almost precisely 3,000,000 tons in each of the three preceding 
months. All four months had twenty-six working days each. 
The report shows a decrease of 13 per cent in output in 
November. The reporting companies made about 84 per 
cent of the total output in 1918 and about 85 per cent in 
1919. Ordinarily it may be assumed that the producers 
not reporting had approximately the same variations in out¬ 
put from month to month as the companies reporting, but 
in the case of November such an assumption is not correct, 
since the report doubtless inclmles all the Steel Corpora¬ 
tion’s output, the companies not reporting being among the 
independents. The corporation’s output did not decrease 
materially from October to November, and probably in¬ 
creased somewhat. A computation taking this into account 
suggests that if the corporation’s output was unchanged 
from October to November the output of the independents 
decreased by about 28 per cent, whereby the entire output 
decreased about 15*per cent. As independent production 
declined continuously the rate at present is much below the 
November average. 


Pig Iron 

Little change has occurred in pig iron prices in the past 
week. Prices on an average are approximately 20 per cent 
under the top level reached late last August and about 50 per 
cent above the Industrial Board schedule, which repre¬ 
sented the market from the time of the Industrial Board 
adjustment, March 21, 1919, until October following. De¬ 
clines thus far have been almost voluntarily on the part 
of furnaces, not being occasioned by competition for bu.si- 
ness, since scarcely any business has been offered. The 
remainder of the decline is likely to be left quite largely 
for more competitive times. Quotations for the valley 
market are: Foundry, $37; bessemer, $35; basic, $33. 
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(JenerarChemicals 

CURRENT WHOLESALE PRICKS I.V NEW YORK MARKET 

CarlotB 

Acetic anhydride./..Ih. 

Acof one.Ih. 

Acid, nnotir, 78 per cent.100 1 Ih, 

Acetic, 56 per coiit.100 Ih.-*. 

Acciic, Klnriiil,991 per cent. <'arboy 100 llw. 

Huric, crvatnla.lli. 

Horic, powiler. Ih. 

Citric. ih. 

Ilydrochliiric (nominal).100 lb, 

ITyArnfluoric, 52 per eriit (iiomiiml) ... .Ih 

Iiartjr, 44 per iM-iit teeh.lb. 

I.netir, 22 per e«*nt tech.Ih. 

Mnlvhdie.t?. P. 

^furin(ic, 20 dec. (fieo hydroelilorio). 

Nitric, 40 dei?. Ih. 

Nitric, 42 dejs.Ih, 

tlxiilic. Cl vf<t;da.Ih. 

l*h(Mph(irio, Ortho, 50 per cent imliition Ih. 

Picric. lb, 

Pyrnffrellic, rcNiihliiiifvl. 

Sulphuric, 60 dci!., Iniik cnTa.- 

Siil|diiir|c, 60 illy!., driiiiifi. ton 

Sulphuric, 66 flcK , tiitik oiirN.ton 

.SuJ|iliiirir, 66 dc|;, ilniiiia. ton 

Siilphuiic, 66 dcK , eiirhnya.ton 

Sulphuric, fuiiiliiK, 20 p 'r cent (filciiin) tank 

ciira . toll 

Siilphiirie, fiiuiinR, 20 per cent, (idcuin) 

dniitiB. trill 

Sulphuric, fuiiiing, 20 per cent (olcuiu) 

cnrhnyN.ton 

Tannic, U. S. 1*.Ih. 

Tannic (tech ).|h. 

Tartaric, cryataln. 

TiiiiKSfic, per Ih. of WO. 

Alcohol, I'^tlivI (iioniiniil). 

Alcohol, Mcth\l (wu inclhniiol) . 

Alcohol, dcnntiiicd, IRR proof (noiiiiiml). Ktd- 
Alcohol, di‘imt iir<Ml, 190 proof tnoiiiinul). ital. 

Alum, ainiiioiiia lump. Ih. 

Alum, iiolnidi lump. Ih. 

.Muiii| chronic lump. Ih. 

Aliiiiiiiiiim Hul|ihatp, roinmcrciiil.... . .Ih. 

Aluminiiin aulphntc, iron free.Ih. 

Arpiii iiMimriiii.'i, 26 dep , driiiiiH (750 Ih) . Ih. 

Amnioiiin, iiiihydroiic, cylimlcin (100-150 lh)lh, 

Ammonium caihonntc, priMrliT. . Ih. 

Ammriiiiiim idiloride, Kraniihir (white Hnliiiii- 

Tiuiiiiio'). .Ih. 

Animoiiiiim chloride, isranidar (pray aalain- 

moidac). Ih. 

Aiiimoiiiiiin nitrate.Ih. 

Ammoiiiiim nulplinto. Ih. 

Amvlaccfalc. pal. 

Aiiivlaectatc tech. . . . ^ ._.pal. 

Arsenic, fixiih', liimpn (white nraciiic) . . , Ih. 

ArHcnic, tiul|iliidc, powdered (rcrl urBcnic)... Ili 

Barium chloiido. ^.triii 

Biiriiiiii iljoxiiln (pcroxidi*).Ih. 

Baiiiini nitrate. Ih. 

Barium Hiilpliato (prreip ) pdanc fixe) .. Ih. 

Itlcachinp nowder (ace calcium liypochloritc).. 

Blue vitriol (w_c cooper Mulphati*). 

Boiax (mco HiHiiuin lioriitc). 

BriiiiHtoiio (hcc Hulpliiir, mil). 

Bromine. Ih. 

Uulciimi nf'ctatc.100 Ihs. 

Ciilciiiin rariiirlo.Ih. 

Calcium chloride, fimcd, liiinp. ton 

Calciiiin chloride, piiiiiulotcd^.Ih. 

Calcium hvpochloril(.‘(hlcnchinK powdiT) . .Ui. 

('iilcjiiiii pcroxiilc . Ih. 

('iilciiim phosfihritc, rnonohiiHic.Ih. 

Calcium Hiilphiitc, pure. Ih. 

Camphor . ^ . Ih. 

Caihoii liiHiilphidc.Ih. 

Caihoii tctinchloridr, dnmiH. Ih. 

Chiihonyl chloiiilc (phoapciic). . . Ih. 

Cniiatic pill .aril (ncc polahaiiiin hvilroxidf) .... 

Caiistin aodii tscc nofliuiii hydroxidr). 

Chlorine, pna, liiniirl-cylindcm (100 Ih).Ih. 

Chloroform.lb. 

C'ohalt oxide. Ih. 

CVipprrnH (rcc iron Bulphiitc)... 

Coppr-r carhoTiatc, Rrccii precipitate. Ih. 

Co]ipcr cv.nnidc.Ih. 

CopIMT Hulphatc, cr.vMalp. Ih. 

Crc.-im of tartar (ace potaReiiini tiitnitrnti).... 

KTimiin Halt, (mc imipiicHiuni Hiilphnti ). . .. 

Ethyl .Acetate Com R5% • pal 

I'’th'y Acciiite pure (arctio ether 98*: to lOO'K) 

^'o^mnlflchylIc, 40 per cent (nnniiiial). Ih. 

FuhcI oil, ref. pal. 

riiHcl oil, eriido (nnrniiml). pal, 

(ilauher’e Halt (hcc hoiIiuih sulphate). 

Clvevriiic,C. I’ ilriims extra.Ih. 

Iodine, rcBuhlimi'iI.Ih. 

Iron oxide, red. Ih. 

Traill Hii1|>hato (coiipcroB).100 11 j*<. 

tji'iid aectutc, normal. Ih. 

Lcail nmenate (pjiBtc). ][». 

Leail nitrate, crystulB.Ih. 

Lithari:^. Ih. 

Lithium carhniiate. .. 

MaKnesium raihonntc, tcehiiicul.. 


3 75 
8 00 
11 50 
. 16 
.18 
.52 
3.00 
.18 
.12 
.07 
5.00 

".081 

.091 

.20 

.21 

.50 

2.69 


1.35 

60 

.45 


.11 - 
.04- 


.12 

.10 

.04i 


.12 - . 
.15 - . 

85.00 -90 
.24 - . 

.12 - . 
.044- 


121 

151 

00 

25 

I2| 

05 


.84.- 
.88 - 
.05 - 
.061- 
.14 - 
.031- 
.041- 
.081- 
.36 - 
.141- 

. 121 - 
•!?': 

4,00 - 

M\- 

95.00 -100 00 
.2i- .27 

.13- .111 

.051- .06 


.86 

.90 

.051 

.07 

:o3i 

.04i 

.09i 

.38 

.15 

13 

.13 

.14 

.04J 

5.00 

4.20 

.13 

.16 


.50 - 
2.00 2 
.04 - 
30.00 -32 
.02 - 
.03 - 


52 

25 

041 

0(1 

021 

031 


.34- .56 


.08 - 
.13 


.09 


081 

.n! 


.09) 


.04]- .05 

33.00 - 35.00 
.03 - 
.03J- 
1.50 - 
.75 - 
.25 - 
.95 
. 09 - 
. 14 - 
60 - 


03l 

04* 

1.70 

.80 

.30 

1.00 

.091 

■'A* 


. 10 - .101 
.43 - .50 

3.90- 4,00 


.22 - 
’ .661-' 


.221 

ioo] 


.221- .23 

. 65 - . 71) 
.07 - .07) 


I.OS - I.10 


.19 


191 


I 50 - I 75 


' 13 

'.'u 


14 

ri2l 


191- .20 
3 60 - 3.75 
2.50 2.75 


.22 
4.00 
.25 
2.25 
. 16 
.15 
1.00 
.131 


.21 - 
3.85 - 

.r> - 
2.00 - 
.131 

.Mi- 
.90 - 
.13 - 


Mcihannl, 95% , 


PhoBKf‘ne (nee carbonyl chloride). 


PhoBphoniB, yellow. 

PotMiium bichromate.. 


. .. Ih. 

■' ’.ioi-' 

n 

!lll-‘ 

.12 

100Ih. 

3.00 - 3 

23 



lOOlh. 

«... 


2.50 -■ 

2 75 

. pill. 



1 90 - 

2 00 

. pal 



2 30 - 

2 35 

.. Ih. 



.12 - 

.121 

.. Ih. 



.13 - 

.13) 


_ 




...1b. 

.50 - 

‘.52* 

.53 - 

.55 

...lb. 



.35 - 

.37 

...lb. 

.20 - 

.21 

.21)- 

.221 
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PotiiPHiiim bitartrntr (rream of tartar).lb. 

PotUHHiiiiii bromide, Rrcaniilar.lb. 

Pidiihhitiiii e:iilii)riiili'. I’. S. P. lb. 

Pfit.'iHsiiiiri enrhoriute, crude. lb. 

Pol.'ihHiijiii rlilorale, cryBliilH..lb. 

Polhydroxide (ciiUHtir potiiHli). lb. 

Pol:i^,-|iiiii ioiiidf'. Ib. 

Piil.'iPHiiiiii iiitratf.1b. 

IhitiiPNiiiiri periiriiiiirnnatr.lb. 

PotaHHiiini iiriiHHJiiif, reil.lb. 

Polarhintn piuh^intf*, yellow .lb. 

Potiirviiiiin hulphute (powdered).trtiit240 

Ibielielle p.'diH (M*e Hodiofu por.'ii-. tartrate). 

Baliiiiiiiioniac (see iiiiiiijoiiiiiin cljloiule). 

Hal Hodn (Hee Moduirn tan boiiate). 

Hull rake . ton ... 

Hjlver ejainide (noiiiinnl) . ox. .. 

Hilver nitrate (nomirinl). f>x. .. 

HimIii imh.lklit. inoib. 1 

Hodii iihIi, deiiHe. lUUIb. 2 

Htaliiiiii iieelate . Ib. 

HiMliiiiri bieuiboiiiite.lOOlb. 2 

Hodiiiiii liichioiiiate.Ib. 


Hoiiiiiiii bisulphite powdered, I'.S P., 

Hofliiiin borate I lioifix) . . 

Hodjiini ouiboiiiite (Hal sotlii). 

Hoiliiiiii eliloriite . . 

HtNliiiiii eyniiiilo, 9(i-98 |H>r cent. 

Hoiliiifii fhioiide. 


...lb. 



$0.43 - 

10.47 

...lb. 



.45 - 

.50 

.. lb. 

.50 

- .55 

.56 - 

.60 

.. lb. 

.13 

- .131 

.13;- 

.14 

.. lb. 

.13 

« .14 

.15 - 

.18 

.. lb. 

.16 

- .164 

.16: 

1} 

Ib. .. 



3.00 > 

3.20 

...lb. 

'. 14* 

. 16 

.161-. 

. 17 

...lb. 

50 

- .55 

.56 - 

.60 

. . lb. 

.55 

- .57 

.58 - 

.60 

...lb. 

.31 

- .35 

.35)- 

.36 

.trtii$24(l 

1.00 

-255 00 



(.). 



_ 





.”( 

... 

. . ton .. 


^ . 

45 OfV-' 

50 00 

. ox. .. 


* 

1.25 


. ox. .. 


- 

.46 - 

.48 

imnii. 1 

9b‘ 

- 2'o6' 

2.10- 

2.30 


Botjiiiin iidate. 


Sodium nitrite. . 

Hocliiiiii peroxide, powdered. 

Hoiliiiiii phfisphiite, dilinsin . 

Bodhiiii iiotiiHhiiiiii tuitiiite (Itoehelle 

Soilium ririissiute, vollow. 

Hodiiiiii 'lilieiile, Holiitioii (4nf|e|* ) . . 
Rotliuiri ■ii.lieiiti>, Holiitioii (60 der ) .. 


Hodiiiirihiili>liide,cryHtaI, 60-6 
Hodiiirii Hiifphite, ei vstnln 
Htroiitiiiiii nitinte, powdered. 

Hiilphiir ehlovide red . 

Hiilphiir, erufle . . . . .. .. 


.Ib. 

V.06)- 

.07 

.071- 

.08 

... . lb. 

.08'.- 

.08! 

.09 - 

09.) 

.. 100 lb 

1 85 - 

2.00 

2.15 - 

2.25 

.lb. 

.10 - 

.101 

.10:- 

Ml 

. lb. 

.24 - 

.25 

.26 - 

.28 

.lb. 

17 - 

171 

.17 - 

181 

.. lOOlb 

3 75 - 

4 00 

4 25 - 

4 35 

.... lb. 



.04 

.041 

... lb 

7 50 . 


3.25 - 


..lOOlb. 

2 85 - 


3.00 - 


.lb. 

0/ - 

07; 

.071- 

.08 

.lb. 

.35 - 

40 

.4! - 

.45 

. . . lb 

.032- 

.04) 

041- 

.05 

Hidls) Ib 



.33 - 

.35 

. . lb 

. 18 - 

.181 

.19 • 

20 

. lb. 

OIJ 

.012 

.02 - 

.021 

. . . . Ib 

03 - 

.03* 

.031- 

01 

idt) 100 IliH 

I 75 - 

2.00 

2.15 - 

2 25 

lt(c(itie)ll> 

0/ - 

.071 

.071- 

.08 

. . Ib. 

04 - 

.041 

.041- 

.05 

. . lb. 

.15 - 

151 

.15; * 

.16 

.... lb. 

.08 - 

.09 

.10 - 

.10) 

tdll 

16.00 • 

ZO.OO 

— 


lb. 

.09 ■ 


■ ■ 10 -■ 

‘iii 

.. inoib. 



3.70 - 

4.35 

..100 lb. 

- 


3.40 - 

3.90 

. lb. 

li - 

■■.12 

.121- 

.13 

.... lb 

- 


. 5(J - 

,51 

. lb 

.16- 

.18 

.19 - 

.20 

... . lb. 

. 12 - 

.13 

.ni- 

. 14 

... . lb. 

45 - 

.49 

.50 - 

.60 

. Ib. 

12 

. 13 

.13 - 

. 14 

... . lb. 

09'. 

.09' 

.10- 

.10* 

. . . lb 

03*- 

.04 

.041- 

.04} 


Riiiphiir (.Hiibiinieil), Hour... . 
Sulphur, roll IbriinHloiie).... 
•I'lii biehloride. 30 per eeiit... 

I'lii oxide. 

Zilie earboiiiite, preeipitnte... 

/due chloride, icraii. 

Zinc eyaiiide. 

Ziiie tliiat. 

Ziiir oxhie, XX. 

Ziiie sulphate. 


Coal-Tar Products 

NOTE—The follow iiiic pi ices arc for oriitinal puckuKea in lurjce fpiantitiea: 

Alpha iiii|»htliiil,crude.. Ib. $1.10 — |l 

Alpha iiiipht hoi, reliiieil .lb. . I 45 ~ 1 

Al|>ha iuijilith> liiiiiiiM .Ib. .47 '— 

Aniline Dll, driiina extra... . lb. .24 

Anilineaalta. > ... lb. .30 — 

Alilhi'.'ieorie, Sir’;, in rlriiinH (100 ll>.). lb. .90 — I 

lietixaldeli\i|e (M.c.). II*. 2.00 — 2 

ltetir.idilie.baHe .lb. 1 . 10 — I 

ItcliBiilllie Mdpiiiile.lb. 1.03 I 

lleMBoie acid, r.S P.lb. .75 -- 

Ituiizonte Ilf Nodu, r.S P.lb, .75 -- 

lleniBeiie, pure, water-white, in diuiiiH ( n'O (r:d ) . . pal .15 — 

Itriixeiie, OIH';, in dniiiis (too Rill) .pal .32 — 

Itfiixvl ehloiide, 95-97^;, leliiied . Ib. .35 -- 

ll••nx> I eliloride, tei'h . Ib . 40 -- 

Itela-iiiiplitbnl beiixonte (nominal).Ib. ^*^9 — ^ 

Iti>lii-ii:iplilho1, hiibliincil (nomiiiali .Ib. .7’* — 

IMu-iiaplilli(>l, teidi (iiomiiinh. lb. .40 - 

ltfta«riapli(h\laiiiiiie, .‘i>ililiiiied.Ib. 2.25 — - 2 

(V^'wii, r. s I*, ill liiuiiiH I inn Ib).ii». .18 

()rllinM'n«o1, in diiiniH (ino Ib) lb. .23 — 

('reH\li*’.aeiil, 97-99*',, Hliau eiihif, in druiiiH. pal 1.10 — I 

C'leHviic aeiii, 95-97^;, daik, ill diiiisiH .pal. 1.05 ~ I 

(’■■I'.Hvlii'arid, 50%, liiat quidil>, iliuiiiH.pal. .65 -- 

1> elilorbi-iixene. lb. .1)7 -- 

Dielliylaiiiline . Ib. I 45 — I 

I >iiiiel livliiiiiliiie.Ib. .70 — 

Itinilrobeiixeiie . lb. .30 -- 

Itinilro'dorlieiireiie.lb. ,27 

Diniiionapliilialetie.. ... lb. .42 

Djiiilroplii iiol.lb. ,40 

l>iiiilr<>loliieiir Ib. .27 

Dip ••il. 25*';. tai neida, ear IoIh, in iliiiMiH.p:d. .^8 — 

Dipir iivlainiiie (nnminnl).lb. .75 

ll-iieid (iiimiinnl)^ .Ib. I (*0 - - I 

Kletn-phefu li iieilijiiiiiiie.Ib. 1.25 - 1 


MoiiOeld'iilM ..lb. 

Moniietbvl.'iniliiie.lb. 

Naphtlialetie eruNhed, in bbls. (250 lb ).Ib. 

Na|ihlh:ili‘iie, ll'ike. Ib. 

.\apbthalenP( ballM.c.h*. 

Niiphlliioido arid, eriide. Ib. 

Nitrobenxeiie . lb. 

NilriMinplilhalfiir. Ib. 

Nitrn-I oliieiie.lb. 

Ortlio-aiiiidiiphenol. lb. 

Ortlio-dicMor-bi tireiie.Ib. 

Ortlio-nitro-phenol.lb. 

Ortho-nitro-toluene.Ib- 

Orlho-toluidliie.lb. 

Pura-aniifluphenol, bare. Ib. 

Pnm-uinidophenul, TICl. lb, 

Para-dichlnrbeiisene. Ib. 

Paranitronniliiir. Ib. 


Para-nitrotnluenc.lb. 1.25 — l.4t 

Pura-phenylenediaininc.Ib. 2.20 — 2.35 

Para-toliiidinc.lb. 1.85 — 2.00 

Phth.'ilic anhydride.lb. .60 — .70 

Phenol. (J. H. P., drums (dent.), (240 lb.).lb. .08 — .10 

Pyridine.. KbI. 2.00 — 3.50 

Kenorcinol, teehnical .lb. 2.75 — 3.00 

Ueson'inol, pure.lb. 3.73 — 4«00 

Hulicvlic arid, ier:h , in bbln. (110 lb ).lb. .33 — .35 

habcylicacid, II. S. P.lb. .37 — .40 

Salol..lb. .85 — .95 

Solvent naphtha, wati r-wliite, ill drums. 100 irul.. Kill. .30 — .35 

Stdvent riaphthii, crude, heavy, in tirunis. 100 gal. kbI. .19 — .22 

Sulphanilic acid, erud*'. lb. .32 — .35 

Toikhne . lb. 1.40 — 1.45 

Toluidiiic, mixed. Ib. .45 — .55 

Toluene, in tank ears .. .. gal. .35 — - 

Toluene, in druniH . gal. .38 — .40 

XylidincH, drunis. 100 gal. ib. .45 — .50 

Xylene, pure, in druiiiB . gal. .45 .50 

Xylene, pure, in tank cars. gal. .40 — .42 

Xylene, conifiicreinl, in dniTiie, 100 gal. gal. , .37 — .38 

Xylene, coiiiiiicrriiil, in tank ears. gal. .30 — 

Waxes 

I'rict'HbaHcd on original packages in large quantities. 

hreswux, refined, dark. lb. $0.26 — $0 27 

BeeHwux, reliiied, light. lb. .28 — .35 

liiHUWux, white pure. lb. .35 — 40 

CariiuubH, No. I. inoiniiiail . lb. .80 — .90 

(larniiiibn. No. 2, North (’otintiy. lb. .37 — .38 

(laniaiiba, No. 3, North Country. lb. .25 — .26 

Japan . lb. .19 — .20 

Montan, rrude. lb. .12 — .14 

Paraffine waxes,crude match wax (white) IU5-110 

in.p. lb. ,071 — *08 

Paralliue waxes, crude, pcnle 124-126 in.p. lb. .071 — >07] 

l^araliine waxes, refined, 118-120 III.p. lb. .09 — .09J 

Paruilinc waxes, refined, 125 m.p .lb. .09J— .09j 

I'ftruiliiie waxes, retilied, 128-130 in.p. Ib. .101 — .11 

ParnliiiiR waxes, retined, 133-135 in.p. lb. .13* — .141 

Paralime waxes, refined, I3%137iiip. lb. .I4| — .154 

Stearic a«'id,single presBi'd . lb. .15! — .16 

Stearic ueid. double prcKsed. Ib. .16 — .16, 

Stearic ai'id,tripleprcHsi'd. Ib. .16. — .17] 

Flotation Oils , ' 

All prices are f n.b. New York, unlesn otherwisu stated, and are baaed uii 
carload lots. The nils in 50-gHl. bbis , gross weight, 500 lb. 

Pine oil,steam (list ,Hp. gr.,0.930-0.940.gal. $1.75 

Pine oil, pure, di'Ht dint. gal. 1.65 

Pine tar oil, icf ..hj*. gr. 1.025-1.035. gal. .4H 

Pinetaroil.ciude.Hp gr.l 025-1.035tankearsf.o.h.JB('ksunvill<',FlB.gBl. .35 

Pine tar oil.douhle i cf, sp.gr. 0.965-0 990.gal. . 85 

Pine tar, ref , thin, sp. gr., 1.060-1.960. .gal. . 34 

'1 urpeiitiiie, crude, sp. gr , 0.900-0 970.gal. . 70 

IlardwoiHl oil. f.u.h. alich., sp gr , 0.960-0.990.gal. 35 

l^incwiifid (‘reoBiite, ref.gBl. .53 

Naval Stores 

The following prices are f.o.b.. New Vnrk, fur carload luts 

Ifosiii n-i), bbl . 2h0lb $10 00 - 

|{oBiiii:-l . 280 lb. 10 00 - 

ItoHiii K-N. 280 111 10 00 - 

UoBin W . (1. W. W. 2801b 10 25 — 


Spirits of tiiipciitiiif*. 

Wood till pent iiic, i<team (list. 
Wood tuifii lit me, dcht diHt... 
Piiii* l:ii pitch, hbl. 


Hetort tar. bill .. .. 
Ifosin «i^, ^u^l I nil . 
IfoRiii (III, Hccoiid run 


260 lb 

$10 00 

- 


280 lb. 

10 00 

— 


280 Ib 

10 00 

— 


2801b 

10 25 

— 


280 lb 

It.10 

— 


gni. 

.80 

— 


gnl. 

.79 

... 


gal. 

.79 



200 lb 


— 

8.50 

bbl. 


— 

15. OC 

500 lb. 

is.oo 

— 

15.50 

gal. 

.70 

— 


gnl. 

.73 

— 


gill. 

.90 

— 



Solvents 

7 V76 dec , steel l.bb. (85 lb). gal. 

70-72 deg.., sled bills (8? Ib ). gal. 

6^70 (leg , steel bbln (85 1b) . gal. 

V. M. und‘l'. n.iphtha, steel bbIs. (851b.). gal. 

Crude Rubber 

Para—T’privcr fine (noiiiinid). Ib. $0.22 

I priver cnarBU (fi(iiiiin:il) . lb. . 14! 

I'priver raucho ball ( l(•llllTlnl). lb. .10 

Plantation—First lutex erepe. Ib. .19 

Kibbl'd smoked slmcts . Ib. .18 

Hrnwii cri'pe, thin, clean. Ib. . 16 

AhiImt erepi* No. 1. lb. .17 

Oiia 

vugetabij: 

The following prices arc f.o.b., New York for earloBd lota. 

Cost III oil. No. 3, in hlils. Ib. $0.13^ 

CaBtr.roil,AA,inbblii. lb. .15 

China wood oil, in bbis. (f.o.b. Pao. coast). lb. .11 

Cocoaiiut oil, Ceylon grade, in bbis. lb. . I31i 

Cncuanut oil, C'oohin grade, in bbis (nominal).. Ib. .15 

Corn oil, crude, in bbis. lb. . 09) 

Cottonseed oil, crude (f.o.b. mill). lb. .06 

Cottonseed oil, summer yellow. lb. .09) 

CottonBced oil, winter yellow. lb. 11 

Linseed oil, raw, car lots (domestie). gal. .80 

Linseed oil, raw, tank cars (domastic). gal. .75 

Linseed oil, boiled, car lots Uomestio). gal. .82 


$0.I3i ~ 10.14 
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Olive oil, rriinnierrial. 

Palm, Lagiw. 

Palm, Nii^er. . 

Peanut oil, crude, tank careVf.'o.b. 'mili) .V. 

Peanut oil, rrlinL-il. in bhls_ 

Uupeaeed oil, ri-linvd in bbls... 

Ratieacod oil, bluiMi, m bbln.. . 

fioya bean oil (Manchurian), in bblV. N. V. ’ 

Soya bean oil.tank rare, f.o b., I'anm- 

' nsu 

Liffht Mciiliadt'ti.. 

Yelliiw bleui-heil Mfiiluitii'ii.!!.!.!! 

White blenched Meiiliaiien.!’.!!! 

Blown Menhaden. 


Miscellaneous Materials 

All f. o. b. New York rnlciw Otherwiae Stated 

Oarytes, ground, whit«-, f.o.b. Kinus Creek, S. C. 

Barytes, ground, oil color, f f>.b Kings C ri'ek 

Barytes, enicie, 8B%(u»94' o ha . Kinga ('rttek_ 

llarytcH, (lonteil, f.o.b. St. Iamiis. 

Barytes, eriide, fiisl grade, Misaouri. 

Blanc Hkp, dry. 

Blanc fixe, pulp. 

Coseine. . . 

Chalk, floniestie, extra light. 

Chalk, doiiiestir, light. 

Chalk, donieslie, heavy. 

Chalk, EngliHli, extra light. 

Chalk, Kiiglisli, light. 

Chalk, English, dense. 

C'liiiia ciny. (Koohn) erude, f.ob. iiiineH, Ceorgin 
C'hiiia elay (Kaolin) washed, f.o b (ieorgta 
C'hina elay (Kaolin) powdered. f.»> b (ieorgia 
China elny (Kaolin) rriide f.o.b. Virginia pi nuts 
China elay (Kaolin) ground, f.o b. Virginia points. 

China eliiy (Kaolin). iiii|ir>i't€d, lump. 

Chinn e1n.v (Kaolin), iniprirted, pnuderecl. 

Fe1ds|Nir, erude, f.o.b. Marylainl and North 

('arolina points. 

Feldspar, erude. f.o b. Maine. 

Fehhpar, ground, f o.b. Maine . . 

Feldspar, ground, f.t>.». North C*nroIina. 

Felrl.spar, groiird, f.o.b. N Y_ Slate. 

Fehlspiir. grouiui.fob Biillimore. 

Fuller’s Earth, f.o.b New York . 

Fuller's earth, griinuinr. f.o.b M.‘i , . 

Fuller's earth, jiowdi*reil, f o b Mn .. 

Fuller's earth, imported, puuili-nd .... 

(■raidiitc, eriiriblc, 9fl'” cnibon, .Nshlanti, .Ms . 

(■rupliite, erucible. 8V’; furbon, AMhhituI, Alu 
Criiphite, higher lubrie:iling gradi 

Pumice stone, itiiporleil, Innip. 

Puiiiiep stone, dnniestie, lu)iip. 

Pumieo hI one, ground . 

Qiinrls (aenl ti>\\er) fi'^t to hi'ail, f ob Maltimnru 
Quarts (arid tower) 1i(n 2 in , f o b I’.nliiiiiore .. 

Quarts (arid tower) riee, f.ob. I’nMunore 

(Quarts, lump, fob North Carolina. 

Shellne, orange line . . 

Shellan, orange siiporline. 

Shellae, A. C garnet. 

Shellae.T.N. 

floii^wtone . 

Sodium Chloride .... 

Tale, paper-iiiaking grades, f o b. V iTincint.. . 

’I’nle, roofing giailes, f.ob. Viiinont . . . 

*l'alr, rublier grades, f o h. Ve nmnl 

Tale, powdered. Southern, f n b. (uis. 

Tale, iiiiportefl. . 

TbI \ California Talcum Powder grole 


fir.‘ 

2.75 

.08; 


3 DO 
09 

lb. 

* .07} 


.081 

lb. 

.081 


.09 

lb. 

.141 

... 

.141 

gul. 

1.15 


1 2U 


1.25 


1 35 

.091 


10 

1 b. 

.06 

— 

07 

gel. 

so. 65 


$0.70 

gal. 

.67 

— 

.70 

gal. 

.72 

-- 

75 

gal. 

1.05 

— 

I.IO 


net ton 

$24.00 

—$30.00 

net ion 

22.00 


26.00 

net ton 

ID. 00 

— 

12.00 

lief, ton 

26 50 

— 

28.00 

net ton 

10 no 



III. 

.05 


.051 

net ton 

60.00 


(•5.00 

lb 

.14 


IB 

lb. 

.05 

— 

.06 

lb. 

.041 


.051 

lb. 

.04 


.05 

lb. 

.05 

— 

.07 

lb. 

.05 

— 

.06 

lb. 

.044 

— 

.05 

net ton 

8 00 

— 

10 00 

iii't ton 

12 U() 


15 00 

net ion 

18 00 

-- 

22 00 

net ton 

6 00 

—. 

12.00 

lift ton 

15.00 


40.00 

net ton 

25.00 


35 00 

net loll 

30.00 

— 

35.00 

gross toil 

8.00 

- . 

14.00 

net ton 

7 50 


10 00 

net to'i 

21 00 

— 

23 00 

net ton 

17 00 

— 

21.00 

net ton 

17 no 


21.00 

net ton 

77 00 

. 

U) 00 

net ton 

16 00 


17.00 

net tun 

25 00 

— 


net ton 

18 00 



net ton 

35.00 

- 

40 00 

1 b. 



.09 

1 i. 

■ ■ .07 

- 

.09 

it- 

.11 


.40 

1 b 

.04 


.50 

Ib. 

.06 

—. 


lb. 

.04 

> 

07 

net ton 


.— 

10 00 

net ton 


— 

14 00 

.let ton 


- - 

17 00 

net ton 

5.00 

— 

7 50 

It). 

1 . on 

—. 

1.05 

Ill 

1.05 


1 in 

lb. 

.90 

- - 

95 

III. 

.85 


.95 

l-m 

15.00 

i— 

25 00 

long ton 


- 

17.50 

lull 

12.00 

-- 

22 00 

ton 

9.50 

— 

15.00 

ton 

17 on 

- - 

18 00 

ton 

12 no 


15 00 

ton 

60 00 

- 

70 00 

ton 

20 00 

— 

45.00 


' Refractories 


. f o.b. 
Penii- 
Penn- 


Rauxite brick, 50'i Al . f.o.b. Piltsbiirgli 
(Tiirome brick, f o.b. Kaslern hliipping iiiiintx 
Chronic cciiient, 40'4S‘'J, Crj'^a 
Chrome ej'ment, 40-45'i ITtf » 3 . sanks, m onr lol.s, 

Eastern shipping pond.-' . 

Fire elay briek, 1st (iiiahly, ‘)-iii. ^hapes*, f o.b. 

sylvaiiia, Ohio and Iveiitin-ky works 
Fin* clay brick, 2iid <|ii:dity, 9-in. sha|>es, f o I». 

sylvaiiia,Ohio and Kentucky works 
Magnesitp lirick, strnighl 
Miignesite briek. 9-in. un-hes. wcdgi"i ami keys . 

Mfignesite briek, soaps mid sphU . 

Bilica brick, 9-iii. eiKfs, f o Chieugo clislrict 
Bilieii briek, 9-in. sixes, f o b. Birminghnm ilistriet 
Bilion brick, 9-in. sisrs, f u b. Mt. I'nioii, Pa. 

Ferro-Alloys 

All f.o.b. Works 

Forru-oarbon-tltanium, 15-18%, f.o.b. Niagara 

Falls, N. Y... 

Fbrro-ehronie, per lb. of Cr. contained, 6-8% 

carbon, earlots. . . : • • ,• -.i 

Fcrro-ehroiiie, per lb. of Cr. coiitninetl, 4*6^{i 

carbon, earlots.;. lb. 

Perro-tfiangnnese, 76-80% Mn.domeHlin.gross ton 

Ferro-mangnnese. 76-80?2> Mb. !• nglisli.gross ion 

Bpiegcleisen, 18-22% Mn.ii - • • 

Ferru-molybdenuin. 50-60% Mo, per lb. of Mo.. lb. 

Fcrro-silicon, 10-15%.gross ton 

Ferro-silicon, 50%.gross%on 

Farro-ailieon. 75%.... •..... • gross ton 

Ferro-tungsten, 70 -80%, per lb. of contained W... lb. 
merro-uranium, 35-50% of PCT |b. of IJ contani Ih. 
Ferro-vaniuliuin, 3(K40% per lb. of coiitaiDe.d V.... lb. 


1,000 

160 

net. ton 

100 MU 

net ton 

55-60 

net ton 

60- 65 

1,000 

55- 60 

1,000 

45 50 

net tun 

110 

net tmi 

121 

net tun 

134 

1,000 

65 70 

1,000 

5b (il 

1,000 

55 60 


Ih. 


. 17 
16 

140 00 
135 00 
60 00 
2 UO 


Ores and Seaiiffinished Products 

All f.o.b. Vluw York, l-nlitui Otherwln. Slutwl 

Bauxite, 5^ Al content, le*'^ than 2"J, 1 i-j!''*. up 
to 20%silica, nut more than ll4Cii moisture . 

Chrome ore. Cabf cknuentrtiti*H, 50*;, min.... 

Cr»i)». . 

ChiiMiic ore, 50*;i., f.o.b. Atlantic Sea¬ 
board . 

Cukf, fiiiiiiilry, f.ob. ovens. 

Ci>kc, furnace, f.o b ovens . 

C^>ke, |M*tri>leiim, refinerv, AtlantieSenbonnl 
Flu >r-Ip ir, lump, fob.Tnnuco, New Mexico . 

Fluois S|iar, stand ird, doinestie waslieil gravel 

Kontiii'kv and Illinois nones. 

Iltnciiite, 5i i 'l'i‘ *2. P‘'r ’b. ore . 

Dre, Mn, e i f. Atlantic seaport 

Maiiz.iiicHe ore, ehemienl (MiiO.). 

M ilyb Ionite, 85% .VlnS,. per lb of MoS,, N. Y. 

M 'iTiaxIte.peninitof Tht),. o i f . Atlantieseiipoi' 

|•yntlM, .'4p(iiish, finea ,e.i i , .-\tInntn-seaport .. 

PytilcH. Spanish, furiiaec size, c.i.f., .Mlantii* 

seaport. 

Pyriteij, dommtie, fines, fob mines, (la. 

Uiitiln, 95%Ti()|))er lb. iire.>. 

Tuui;slf*n. .^*heclite, 60% \5 (and uver, perun 

vfWo, (nominal). 

Tiiiigsteii, Wolfmmitr, 60% WO, and over, per 

uiiituf WO,. N. Y.C. 

Praniiim On? iCaniotite) per ll>. 8f Pa (’ig .. 
nrutiiutn oxiile, 96% per Ib. iiontaini<d 
V'aiiadium pentoxhle, 99^^ , . .... 

Vanadium < )re, per lb. of V$ On e.fiutained. . 

Zireou, washed, irua free. 


Non-Ferrous Metals 

New York Markets 


gross ton 

$10.00 

$11 00 

unit 

.60 

65 

unit 

• 60 

65 

net tun 

9 ()() - 

to 50 

net toll 

8 00 - 

9 00 

net ton 

24 - I) - 

26.00 

III- 1 lull 

17.00 — 

. 

net ton 

22.50 

25.00 

Ib. 

.011— 

.011 

unit 

45 — 

50 

gloss ton 

. Vb. 

65 OQ — 

70.00 

55 — 

.60 

b unit 

3'. no - - 


unit 

.12 — 


unit 

17 — 


unit 

. 12 — 

■ 14 

lb. 

1 

.15 — 


i 

unit 

4 25 

4.50 

unit 

4.00 

4.25 

lb. 

2 75 - 

3.00 

Ib. 

2.75 — 

3.00 

lb. 

as.00 — 

14.00 

Ib. 

I.So — 


111. 

.05 — 



Cents per l.b 
15 00 

22 00('r 33 00 



^ DA :• 

43 00 


45 00 


36 25 


5 75 


6.25. 


7.00 


6.75 

.OB. 

.. .611 

.lb.. 

|l.40(it>l.5O 

.lb. 

2.40 

Ib. 

6 00 

Ib. 

1 75 

nr. 

85.00 

«x. 

0 on 4(11) 00 

os 

85 ('» 

Ih. 

48 OOCi 49 00 


net ton |200.nu —$225.00 
.18 


17 

145 00 
140 00 
65 00 
2 50 


Copper, elertrolytic. 

Ahiniiiiiiin, 98 to 99 per cent . 

.-Vnt.ininny, wholesale lots, Chinese and Jiipancse. 

Niekcl, onlinarv (ingot) . 

.Niekel, elertmlytie. 

Tin, 5 toll lots . 

bead, New York, spot. 

I.end, E. .St. Louis, spot . 

Zinc, spot. New York. 

Zina, spot, E. St. (.oiiis . 


oTiiEit mi:tal.s 

Silver (nointnercial).. 

Cailmiuin .lb. 

Itinniiilh (5001b. Inis).lb. 

('o».aIt . 

Magnesiiini (f o b. .\ingnra Falls). 

I‘latimini. 

Iridiiiiii . ox, 

Pallailiuiii. os 

Muroury. 751b. 


FINISHED METAL PHODFCrS • 

Wareliiiiise I’rice 
('eiits iicr l.b. 

Copper sheids, hot rolled. 22 50 

CoppiT bikttoiiis .•.. 34 00 

Coigier niiln 7'» 00 

High bniHs wire niifl shei t.H . 22 25 

Iligii iiriis'* . I*' 00 

Low Imi-H wire and .slicels . fO 50 

Low hrusM rods . 19 50 

Hrri/.eil lirio»M tuliiiig . 25 

Brazed liroiixe (iiliiin* . 

SeamlesH copper tiiliiiig .f. . 26 00 

Seaiiili'ss high liras.i 1 iihiiig. 25 00 

Ol.f> MK'I'AI.S -’I he folliiwiiig :ire the deiiliT.-i’ pilti liMSUig prices ill cents |rtT 

llOlllllJ . 

. New 5 ork —. 

(Inc 


Copper, licHvv find criiciMc 
Copper, lic;i\y iiiiil win* 
Cop|M r, bglit iiiiij iioltiiiiis 
liCad, hi-fii V 

Leii'l. lea 

Bia-*-, lii-nky . 

Bia-i-, light . . 

No. I yellow liirinng-' 

Ziiin 


Structural Material 

The following lure prices per lOOlli arc for struoiuriil .-hiipcs 3 in. by J in. aad 
larger, and plates ^ iii.und heavier, from jubbeta' waretjoiiMi-s in the rities nitfned: 



('nrn-it 

'"•■itr Ago I'h 1 eland Chieiigo 


12 01) 

17 00 

10 00 

11 50 


. 11 50 

16 00 

9 50 

II 00 


in 1 n 

14 on 

9 no 

9 50 

, 

4 no 

4 75 

4 no 

4 50 


3 00 

3 75 

^ 00 

3 58 


7 on 

in 50 

7 00 

10 50 


5 0 

7 50 

5 00 

5 58 


f» 50 

in nn 

5 50 

• 5 50 


4 jQ 

5 no 

3 00 

4 50 


- .N'ew York- 

()n« 

Current Month 

\gfi 


()nc 
Veiir 
Ago 


'levelniiii — 
(>iio 

('iirrenl 5 car 
'go 


uu ~ 
00 - 

85 00 

.St met lira 1 shapes. . 

$3 80 

14 IS 

$3 47 

$3 S8 

$3 37 

$3.58 

— 

160.00 

.Stift steel bars 

3 70 

4 IS 

3 37 

3 34 

3 27 

3 48 

.65 - 

.75 

Soft steel bur hhup<>H 

3 70 

4 IS 

3 37 

3 48 

3 27 

3 48 

00 - 


Soft steel bands . . 

4 65 

5 SO 

4 07 

6 25 



.30 - 

‘ 7 ! 50 

I'lat.H, 1 to 1 III. thick 

4 00 

4.15 

3 67 

3.78 

3!S7 

3.'70 


'liicago-^ 
(»n« 
nt Year 
Ago 

3.37 
V.67 
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Industrial 

Firvinciiil, Ganstiuction and Manufacturers’ News 

.-- _ ■ ... ^ -■■ ' 


Construction and 
Operation 

Colorado 

ATI/r Tin- Clint Vnll.-y Simni* . 

(’rijti.'il Snvin^s I’.miiU IMiljr., I><ii\i'l‘, Ii'is 
!i\v:ink'i| tin- •iinlr;iit fi>r the <-ouslruction 
Ilf ;i fMilury to tin* S«h\\’ii/. I^lu;. , 

M.'ii U HM^, l»iiiViT. (1 cost, 

f 1,11110,0(10. 

LA I'W ^ I-yri'K 'I’hi- Cn:it V.'illcy Siifir 
i'll., Ciiitiil r.MiiU IlMjv., Di-nvr, 

li.iM :i \\ .11 ill'll thi' iiiiil I for th«' 
fiiiil of .1 siiKOi' f.-u-lory to the- Si Jiwniv. Kri^. 
('ll.. M:ii k Hl'I^r., iM'iivir. IC:^titiiritcii cii.sl, 
$1 .000,11110, 

i*m:as\nt vai.lkv (Xmi i*. t).) - 

'rill* Cri-il V.'illiy Siiti.'ir <*o., iVnlrnl Sav- 
r> ink |:|i|l^, l•l■n^lr, li.m n *ii ili-il tin* 
I'liiti III fur till' (iinsti'iirtloii of ;i, sutrnr 
I’ll tiny to tin* Sihw.'iix Miij^. <’•», Al.’ii’k 

HlilK.i 1 »iii\ii'. 

Idaho 

WKISKIt 'I'lii* I'ity plrins :in i-li'illnri .r.-in. 

I to \oti' iiti $ir»o.ooii hoiiil-! to iiiiprovi* 
\\ .iti r-u III Um, iiii linliMK n lllti :it inti ]il.itit. 
r.iii IIS .Ml I oiiiMi'll, |o.! Inti i.nt.'iti' I'.M}*, . 
K:ins:o4 t'ily, M"-. loinulliriK I'tiKiin'i'i s. 

Illinois 

^Cl<:.\'n{\rj\ Tin* VniirlrMii l{ii]jbi'r 
<'(•, ITiJfi Siiiith W.'ih'isli St., u ill .siMiri 
■ iw.inl tin* loiiti'iit for tin* cniistrintion of 
;i 1* •^toi'v, (;o\ tno ft niblii'i' f.'ii'toi y. ]'>Mi 
in-iti'il lost. .'•*1011,000 'rin* <'iiii.siilMn;^; Co, 
2.V01 I'liiori Cf-nli.'il HIiIk, Citn inn;iti. .'in lit. 

.SI'IM N(! I'’l I'’! J ) Tin* city i.s InivitiK pbmr^ 
)ii I'liri I i‘i| for till' I oust I III I ii in of ;in iron 
ri-iiiov'il ;inil 'oftinin^ pl.'int to b.'iM* ;i 
I' 1 , 000 , 001 )-^ 1 1. I .ip.'it ii,>. Ilinn.s & Mrlion- 
ni 11, to.' Iiiti I si .1 ti- Mlibv. K.'in.'-'.'is City, 
Mo., i-onsiilt. i‘ni;i s. 

Indiana 

Ki:.\l» M.LVILI.K 'I'lii' .\obli' 'I’iri* 
Kiibbir ('ll. will |l■l■•l\l- bills ;ifi«r .l.m. I 
fo?' tin* I III,.-I Mil t loll of 'I .'-.sliii y, .'|0\.'00-ft. 

rnbbi r fntiirx I*’’-1 iiii;iti'il I'ost, $i’.'i, 000 . 
A M. Strings :‘'»7 l’-■^nk Hblt;.. Kl. W.iMir, 

■III bt 

TKKItl-: II.M TK Th>' I 'nioii I ro.sfiit.il, 

Ttli .iml Mb Nni'-;., |tl;iiis In biiilil .i (i-s|oi\, 

lixL'OO ft. Iio.'^ pit.-iI. I riboi.-itor.v ('(iiiipini'nt 
will 1 ) 1 ' ins(:il|ii| in simo. I•^stiiii;iti-ii I'ost, 
$.'{00,000. .loblisnii, Milli'l’ At .Mllli'l', 1 o.’i 
Soiilli Till SI . .11 oht 

Iowa 

I U'J.S M(i|.\l'kS 'rii*' S'il\;ilion \im\. S. 
I*j , (illi SI .'Hill Iiiilriiiol.'i |{i| , li.'is b:iil pi.ills 
pii'p'iii'il fur tin I ini'-1 nnt Ion of :i li-stoiy, 
'i I \ 1 .‘Mi ft. ni:itiinit\ liospit.'il. \ (111 mil.il 
l.'i iioi-I Ini > w'll bi- in'-l.ilicd ill .s.nnc. Ms(i- 
iii.it. il (list, $ 1 , 0 . 000 . .s.iwyi-r »V. W.ilioii-i. 
|oi Itipp.'i' l!liln . 'iri'ht.s. 

|M)C\I|()\T\S 'I'll.* IM. I'Miic will r.'- 
biils fill- till Hist I net mil 

Ilf .1 ll-.stn|.\, ',(i\110.rt bir,ll .1 Imol. \ 

ibi-niii.il 1 ilioi iti.iv 111 * in.st.'illcil In 

.... K'Mbii.-ili'il (l•^|. .$l'»o.ooo. W. K. 

lliil'-i* \ Cn., ;{oii Si'i III Itii'f IMibr., l>i'.-'. 
.Mniiii'-, ;irilit. 

'I’UII’OI.I 'I'b.' r.il Miliii'. will riM'iiM* 
liiil.s ;ibniil l•'l'll 1 .'i fur till* ( mist I III t mn of 
.1 .'{ stoi\. Ol.sloo ft !<r.iili* .‘iinl bir.li bool. 
.V I InMnii il libiii ;i I .iry will bi* iiistnll^il in 
Sinn*. K.'-l ini:i !• i1 losi. $-JO0,inbi. Ki-lTi-r 
At .loiii;.'o I M i-oni( 'ri'inpli', 10 s .Moirn s. 
low ;i, .'I I ('III'4. 

\VII.IJ\M.s 'rill* i'nrrt* Knr. Co. Wib- 
sti-r Cily, b'o! .iw .1 i-ili'il thi* l•ontr;l(■t for tin* 
const riK I loll Ilf 'I ’-I'W.'im* ili«-pns;il pl.-int. to 
\V. L. W'l'lib'ii, low.i l«’:ilb I'i.st iiiril I'll co-t, 

Kansas 

l’.\N’ri'’ll SI’KI.NCS -The (b'lii'i'.il Ainer. 
Oil I’ll. I'.oi \i w l-’ii-'d .Nritl. IJ:nik IIMk;., 
'rul.s't, <(UI I., will biiilil ri 1-i^toi.\ oil nlliiciy 
ill tin* '■•liltIII .■i.'-ti'i n si'itioii of till* town. 
K.*<tini iliil Hist, .$] 110 , 000 . 

Minnesota 

\VA\!^.N'r\ 'rin' Itil, Kline, h.-i.s awiinlcil 
till* (-oiiti:i(t for tin* (on.-trU( lion of :i 
l-.“!tory. i:(ni\i:(nuft. nrriilc .iinl IiIkIi .scliool. 
to tlio .M.ulscii Con.str. (*o , 8 18 Uuil(l(*is 


K\i li. liliU:., Afiniu*'ipnli.«». A (hi rnlcol Iribo- 
r.-itoi.v will bf in.^l.'illcd in sniiu*. K.sliniriti'd 
c^ist, $181,!)!.'>. ,, 

New Jersey 

CX.MTiKX- .T. Jt. Van Scivor Co.. Market 
St. l*’eii>, li.i.s awarded tin* oontra^ t fm- tbo 
( oiisl riK t loll of :i l-‘;lor.v, .'{OxTO-ft. Kiln 
loiidiin;, to I*. I I;iibach, 8(ilh and Tbonip'->on 
Sl.s , i'lill.idi lpbi;i, I’a. 

NKW C.Ki:.\S\VICK- The Sloli* of New 
.Ii'i.-.i-y is having pl:in.‘4 pri fiared for tin* 

1 onsli in I joii Ilf :k li-.stor.v, .'iOxSO-ft. ('(‘r.'iiire 

loiildin^. K.st ini.’iti'd <'o.st, $100,000. !•’. 11. 

Ibid, IIL* \Vi"-l St.ile St., Treriloii, arebt. 

KM >• :id'l Kid ) Tin* Continental I’.'ijiei* 
Ko\ Co, 11'8 W.'i.sliliiKlnri St., I’rookl.Mi, 
N. V., will .soon aw:iid the coidr.nt for tin* 
eiiiisinil tloll of a ‘.!-.slory, l«o».\.'ioo ft. fac- 
tiii.N on (Jr-iinl :iiid Mall St.n. K.stiinated 
cost, .’pL'.'io.OdO. \V. K. Well.*;, Inc.. 11.SI 
.\l.\rtle .\\e., Kroiikl>ii AV(\, KronkKii, N. V., 
.•ii'elit. aiid (•nf;r. 

North Dakota 

I NDKIIWOOI) Th.. H(l. Kilm-. tt ill soon 
reel IM* bids for tin* c(in.*;l riict ion of .'i 2- 
.sloiy Iiii.*.h .'ii'hool. .\ ('lieniical l;ibor.itor.v 
will be iietalli'd ill .siinn*. K.stimateil cost. 
$100,000. W. I). flille.siile, (MJ Uway. l'\-ir;;o, 
;iii'I,l. 

Ohio 

t'LK\’KIi.\.\J) The Cio.s.slcy Kubb'r Co.. 
L'170 K.!.*-! IStli Jst., h.'i.s .'iw.'irdcd llm 
tr;\(l for tin* con.'-l i net ion of a l-‘biry, 
:{0vM»-rt. factory, to (!. K. 1’I'ter*-on, I.iHtM 
Kin lid .\\c. I'Kstini.'iti-d cost, $10.oo0. 

Cl jKVKI . \ .\ I 1 -'I'Ik* I'l-ciiiier Keflnin^ Co , 
IIST \Ve*^t mil St., plan.s to alter the 

2 .stor.v r.'ii l(o-y on Mowaid Ave. K.stiin.'ited 
cost, .'i5.‘{.%.00 0. Sei \ici‘ t’oli.stl'. Co., til lit 
Knelnl .\\<*., :irclit. 

<'< iLl’.M I irs — flliio Slate 1 Tn i vi-i'sit .y 
]il:iin: to eon.sti net ;in expi-i inn-nta 1 Kdiu^ 
ratiiiv buililiiuf. l'].stiin:ited co.st, .$r»0,000, 
.J. Kr.'idford, an bt. 

Texas 

M.MdiX.S -The Kd. Kdue., Muiileijial 
llldt^., Ii:i.s awarded tin* emitrael for tin* 
eon.st met inn of a 8 -story hlK:Ii .school on 
ll.'i.ski'II ;ind .XIcKinn.v St.s , to the Aiiiei*. 
t’on.str. t'(•., Ml tiiilf KMk.. Monstou. .v 
I Iii'iidi il labnrator.v and e(|nipmeiit will be 
in.st illi'd ill ,-" 11111 *. Kstlin.ited (Ost, $7li.'i,000. 

West Virginia 

( '1 1A KLKS'rt ).\ -'I’ln* city pl.aiis to build 

■‘ill elei'tiie ( hloi liie plant and iii.st:i11 im'ter.s 
111 .-.'line. 

Wisconsin 

.1 .X N I’JSX’M jI d'J 'rin* I 111. Kdii('. i.s llavIn^J 
lil.'iii.s preii'ind for tin* .siiper.striK tnre of a 
.‘5 -tor.v, lS0\l'O0-fl. biKh .scliool. X Mn-in- 
n.-il Iibor‘iloi'.\ will be in.st.allcd in .•^aino. 
K->l ini.'ilI'd eosi, .$;,i)0,000. X’.-iiiK.\n Ai I *e- 
(iillike, t’.'i.swell KIK., Milwaiiki'i*. .-iiabt.-i. 

NKl'iNAll The .\ei ri.'ih K;iper Co. ha.s 
aw'irdi'd the contr.'K t for tin' coMstriiction 
Ilf a l-stoi.\, tiOxl 3't-ft. water tiller pl;i4it. 
to C. K. .Xli.\er tSr .Son.s Co., .'jd St.ate St.. 
OsbUosb. I•■dtel•s will b(* In.-!talle(l in .same. 

TXXO KIVKK.S The Kd. Kdue. will n'- 
eii\e b'd.s aboul .I.'iii. 1 for the eoiisti iietion 
of -I .1-stoiy, llfixllrt-ft. limh .school. X 
( In mil 'll I'lborator.x will be iii.st:illed in 
.s.'iiip* l*]^! ini.'ited cost. $1 Oil. 0(b). .T. M. 

Chubb, 10!) .N’oitli Mearboin St, ChiciKO. 
Ill . .Ill br. 

Hrilish Columbia 

KKIM’K (IKOKtlK - Tin* V.a.sti rii Syiidl- 
<a|e will reel i\c bill.'t in .h'liiuary for the 
ciiiisi i-iK 1 ion of ;i pulp and p.-iper pl.iiit, et('. 
Kst im.-itcd lost, $G,()00,0tjf). 

\’ X .\i'Ol ■ X’Kli—'rii(^ Coa.st H.'IIIk:!* Steel 
Co. 110 Met I (ipolltaii Itliln:.*, re(ently incor> 
por.itifl wit’ $ 1 .’>. 000 , 01)0 c.Apit.al .stock, 
plans to build ;i larjic iron and .steel works 
lle.'ir here. 

Ontario 

W M.I..\*'Km'K« — nix' Wnllncrliiiit; 
Class Co., r<t(l., pl:in.s to exp(*tn1 $.'>(1,000 on 
its pl.'int. Kiiuipnient will b(* inst.alled in 
same. 

XV Kid,AN 11—Tho Cross Mf*j. Co., Syd¬ 
ney, .V. S., plans to build a fertilizer plant 
lure. Kstiiiiated cost. $l!.')0.000. 


Coming Meetings 
and Events 

American Association for tiim Advanck- 
MK.NT OF Scii'i.NCK wHl hold Its 1920 mortlng 
Dec. 27, 1920, to Jan. 1, 1921, at Chicago, Til. 

American Ceramic Socii-rry will hold Its 
animal meeting the week of l^'eb. 21, 1921, 
at Coliirnbiis, Ohio, with headquarters at 
the J>eschler Hotel. 

American Ciiemk’AD Socni'Ti’V will hold 
its .sixtv-Ilr.st meeting at Kochnsler, N. Y„ 
April 2fi to 29. 1921. 

AM ERICA .N KLECTROCIIKMICAT. SlK’lETT Will 
hold its .spring meeting at Atlantic City 
April 21 to 23 Irielu.slve. Headquarters will 
bo at tho Hotel Clialfonte. 

AmI'MsK’a.n 1.s.stiti:tI': of Mi.nino and 
Ari':TAL!.CR(;iCAlj l'’.Ni:iNEKRS W'ill hold Its 
.spring DIM ting l*Vb. 11 to 17 In New York^ 
City. 

American I’nv.MicAi, Society will hold its 
annual nu-eting, beginning Dec. 28, at Chi¬ 
cago, it being tlic* occasion of the .speelal 
(piadreiinlal meeting of tin* Aincricun As.«io- 
eiat'oii for the A(lvane(*ment of Sclonco and 
the Aniliatf'd Socictle.s. 

CdMMO.N KrIcK .MANIPACTITREUS' ASSO¬ 
CIATION OF America will hold Its annual 
mcilhig at the Hotel Keiin.sylvnnla, New 
Y^ork City. Jan. .11 to 4. 

New- .Ikk.sey CiiKMicAii Society hoUks a 
m(*eting at the .Statler Kestaiirant, Newark. 
N. .1., the .second Monday of every month. 

.‘'Society of <''m:MTCAr. T.ndi'stry holds Its 
I’erkin Medal Award Meeting at Kumford 
Mall. (^hemi:,t.s' Club, New York, on Jan. 
II. IDl'l. 

The following cliemieal .soeh’ties will meet 
at Kumfonl Mall, Chemi.sts* Cluh, New York 
City, as follows: .1;in. 7. American I’hernieMl 
So(‘i( ly : Jan. 11. Sot b ly of Cheinic.-il Indtis- 
ti\, I’erkiri Med.-il aw.'inl: Ceh. 11, Ani<*rl- 
c.iii lOli'Ctiochemieal Snenly Joint niei'llrig 
with Soelily of Chemieal Iiidu.stiy, Ameri¬ 
can ClH-nre.'il Society 'ind Soeir*t6 do Chliiiio 
Indii.sti il ll(*: Manh 11. American (’hi'inleal 
Society, NU'IioIm Medal .'iw’ard; March 25 
.‘^(K iet'y of Cli(‘mie:»l IndiKstry: April 22, 
Sociely of f’hemical indii.stry. Joint meeting 
with .Xmciiean Kli'ctrochemlcal Society, So- 
ciete do Clilmii* iiidiist rielle and .Vrrierlean 
(’himical Society; M:iy R, Airu'riean Chem- 
ic.'il Society: May 13, Socifjl^ di* Chlmle Tn- 
dii.st Melli', ' Joint iTU-etliig with .Xinerlcan 
Chemical So«'Iety. Society of (’lu'mlcal In- 
du.slry and American Electrochemical So¬ 
ciety: M:iy 20, Soei(*ly of Chemical Indiis- 
tiy; .hme 10. Airu'i'ican Chemical .Society. 


Industrial Notes 

XV. S. tji'iCT.EV. pi-esidenl fjiilgley Fur¬ 
nace Spis'iaItles «*o. New Xork <*ity, haa 
Just returned from Kurope after an exteii- 
s've trill made in connection w'ith largo 
in.stallatioiis of the (.Jiiigley Powdered Coal 
Sy.stein in lt;ily and Helgiiim. 

The .Xli.^i.soi'RT PouTiAND t^EMENT Co, has 
established otiiccs .'it the IJiiioii and Plant¬ 
ers Kank Kldg., ^^(*n 1 pl 1 is, 'reriii. The com¬ 
pany Is Installing a large sand and gravel 
lirodiicing pl:int in that eity to operate In 
conjunct'on with the pri-sent plant in South 
Mt'iiiphis. 

The At.emite T^i iuucator t^o. of (*liiongo. 
111., has esi;ihli.«.li(*d district ofTlces at 47 
Monroe A\e., Mcinpliis, Tciiii. tleorgo Hyatt 
is local m;in:iger of the new olTlee. 

The Menerai. MANiTKAi-n iuNa i*o., with 
a capita] of $1.50,000, has be«*n eslabli.shed 
at 3!*0 South l*'ront St., Memphl.s, Tenn., 
:ind will mnniifactiire in.secticide.s and 

p('l fllllK'.S. 

The Memphis Sii.K’A Co. has actiuiri'd 
a I’O-acre sil'ca di'jioslt at Kiverton Jinie- 
tion, .Xla., and Is now' arranging for track¬ 
age to .servi* tie* mine.s. 'I’hc cxeeutlvo 
.s:il(*s hi*Milf|iiai tf‘rs of the eompaiiy will he 
located in Memplils and the product will 
he (iistrihuted for ii.se in manufacture of 
paint, gla.ss, pottery, eenn*nt, cleanser.s, etc., 
N. K. Moddard is pic.sldent, W. .T. Whlt- 
ford v’ce-presideiit, and .T. H. Driisehel 
.secretar.\-t reaMirer of the new company. 

The .N'orther.n IIefrai'torie.s Co. has 
been oig.'inized with main otilces at Ridge¬ 
way, I'a , Ive.s IA Harvey, president, M. T, 
.Shaiiley, .secretary. It I.s opening up de- 
p(>.sll.s of high-grade ela.v on its property 
at Hiitihins, Pa., and will put on the 
ni.xrket a high-grade flint and grotirid clay. 

The .X.merican Mrkssj.er Tunned Kil.ns, 
Tnc., has moved its exet-ulivi*. engineering 
and thermal oflb-e.s to 17*10 Ka.st Twelfth 
St., Clev»*lurid. (I. 

K.ncu*! Tile & Fuel Co. of Newton. la., 
will Install a direct )i(.'at-radiatlng drier. 
Thl.s plant .specializes on drain tile. 
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Chemical Engineers 
Visit the South 

ORLKANS and LouiAsiana played host to the 
American Institute of Chemical Engineers Dec. d 
to y and carried off their part delightfully, sustaining 
their reputation for unbounded hospitality and courtesy 
to the stranger within their gates. There are but four 
men in TLouisiana who boast membership in the Insti¬ 
tute, and while it was to their efforts primarily that the 
succcaSs of the meeting was due, they W’ere loyally sup¬ 
ported by city and .state authorities, local chambers of 
commerce in the different towns visited, and railroad 
authorities who co-operated in making the Institute’s 
path comfortable. On the whole it is doubtful if the 
Institute has had a more agreeable and successful winter 
meeting. Louisiana’s three S’s, salt, sulphur and sugar, 
were objects of more than ordinary interest. Methods 
of producing the first two are unique in the recovery 
of those minerals from beneath the earth's surface, 
while in the case of the second W’c have an example of 
the daring ingenuity and vision of a chemical engineer 
who succeeded in exploiting the deposit after two fail¬ 
ures had been made. 

'fhe Institute does w'ell to plan its semi-annual meet¬ 
ings in such a way that acquaintance and sociability are 
pronioled simultaneously with the dissemination of 
technical knowledge and a study of natural resources 
and chemical industries. A W'eok or ten days of travel, 
more than any other feature of a technical meeting, is 
conducive to the making of aciiuaintances and friends. 
It relieves the monotony of sessions for the reading and 
discussion of technical papers and affords the best oppor¬ 
tunity for education through observation and contact. 
From all these points of view’ the recent meeting in 
Louisiana w'as a marked success. 

Enter the Physicist 

Into Industrial Uesearch 

PROMINENT chemical company has recently 
appointed a physicist as a member of its research 
organization. Numerous other large industrial con¬ 
cerns are recognizing this variety of scientist with 
increasing frequency of late. The reason for this 
industrial appreciation of workers in our related .science 
is ni»t hard to determine. There is in the present tend¬ 
ency not only encouragement for physicists but also a 
note of warning for chemists. 

A well-planned collegiate cour.se of chemical in.slruc- 
tion includes physical chemislry and numerous of its 
important variations, such as thermal chemistry, electro¬ 
chemistry, photochemistry, etc. However, very often 
the student completing even the well-balanced cur¬ 
riculum has passed over much too lightly the fun¬ 
damentals of physics. Frequently it is quite true, as 
jc:kingly remarked, that “the chemi.st is a man who 
makes bad physical measurements on pure substances; 


whereas the physicist makes wonderful physical 
measurements of the properties of impure materials.” 
This .situation was an early contributing reason for the 
development of a .^border field known as physical 
chemistry. Ilow’ever, even a thorough cultivation of this 
liefd is not enough, for fundamental physics must be 
studied and u.sed by cvoi\v well-trained chemist. 

There will continue to be an increasing .number of 
physicists employed by industry and all chcmiists can 
rejoice in this recognition of related .science, but for 
many years to come a vast majority of our research 
organizations will probably not afford this “high-church 
form of .scientist.” It Ijchoovcs the chemist, therefore, 
in building his research organization to make sure that 
some at least of his investigators are callable of caring 
for the purely physical problems with w’hich any group 
of inve.stigators is inevitably confronted. Thi.s, like 
many other factor.s, is simply one of the important 
things to take into account in planning a research 
organization. And incidentally, one may add, research 
organizations will succeed only when well planned; they 
are not much good if allowed to become a Topny, who 
“just growed.” 

Ohstacle.s to 

Dye liegislation 

ESTMTK the .serious situation facing the domestic 
(iye industry and the fact that an overwhelming 
majority in each house of (’ongress is ready to vote for 
the dye bill in substantially its present form, it is be¬ 
coming increasingly apparent that a small minority has 
an excellent chance of preventing the passage of the 
measure at this .session of Congre.ss. Repre.seiitativcs 
of the dye industry now in Washington declare that fail¬ 
ure to obtain this legi.slation will drive to the w'all all 
but the very largest concerns engaged in the manufac¬ 
ture of dyes. 

Senator Mosns of New Hampshire is regarded as the 
chief obstacle in the path of this legislation. He is 
credited with reflecting the views of certain manufac¬ 
turers of textiles, but it is known that fully 50 per cent 
of the textile manufacturers favor the passage of legis¬ 
lation which will insur^e the continuity of the domestic 
dye industry. Nevertheless Senator Moses is under¬ 
stood to be ready to direct a filibu.stcr agains^ the 
measure. 

'l*he chief claim of the opposition is that the bill plays 
into the hands of two large corporations engaged in the 
manufacture of dyes. Apparently jio note is being taken 
of the signed statements .submitted by sixty-four small 
manufacturers, stating that the bill is more in the in¬ 
terest of the small than of the large manufacturer. 

At the short session of (Congress the amount of legi.s¬ 
lation which can be handled, in addition to the appro- 
I^riation bills, is limited. The appropriation bills have 
right of way. With a large number of other bills of 
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gveat importance before Con^i^ess there is much oppo¬ 
sition to the consideration of any *measure which is 
likely to develop a filibuster, thus consuming a great deal 
of the precious time not occupied by the appropriation 
bills. 

The program is to pass a peace resolution as one of 
the first acta in the extra session. This will automati¬ 
cally abolish the War Trade Section of the State De¬ 
partment and will remove the control which that orgtini- 
zation has been exercising over imports of dyes. The 
War Trade Section has been limiting imports to <lyea not 
made in this country or to those not made in sufficient 
quantity. Germany anticipates the lapsing of the license 
system prior to the enactment of an cmbiirgo measure 
and already is prepared to take full advantage of the 
.situation by moving in a short interval large stores pf 
dyes into this country. Friends of the dye industry and 
advocates of industrial independence for this country 
should use all legitimate means to secure legal legisla¬ 
tion which will enable us to hold the advantages already 
gained. 

Significance of 
Price Declines 

T IS a very important fact that BradstreeFs index 
number stood at 13.6263 on the first day of this 
month. The index number is a weighted average of 
commodity prices at wholesale. It is regarded by 
business men as properly planned and correctly carried 
out, so that it is really indicative of what it purports 
to represent. 

To make the number 13.6263 more interesting it may 
be mentioned that the number at the beginning of last 
February was 20.8690, while the average in the ten 
years 1904 to 1913 was 8.59637. The number of Feb. 
1 marked the high point. It was 142.8 per cent above 
the ten-year pre-war average, while the number on the 
first of this month was only 58.5 per cent above. From 
Feb. 1 to Dec. 1 there was a decline of 34.7 per cent. 

This subjcipt of prices is of universal interest. Every¬ 
one has to spend money for commodities and is thus 
directly interested, while many have to purchase serv¬ 
ices and there is somb relation between prices of 
services and prices of commodities. Those who sell 
• goods are necessarily interested in the general average 
of prices. 

Of the general public Jbhe number of men who will 
endeavor to explain away Bradstreet’s index number of 
Dec. I is exceeded only by the number who will pay no 
attention to it, yet it is an important fact and an illumi¬ 
nating one when properly studied. To explain it away 
.some men will drop into the latest vernacular and say, 
“But it don’t mean anything,” because the average man 
doesn’t buy “hides and leather” or “textiles” or “naval 
stores,” which have shown particularly great declines in 
the past ten months. The real point is that the index 
number is of whole.sale prices and the declines have not 
all w’orked out in retail prices. That means simply 
that they will. Other men will .say that some of the 
low* prices of Dec. 1 are due to the existence of unwieldy 
.stocks, that goods are oeing sold at “a loss” or at “less 
than cost of duplication,” as if the cost of duplioation 
could be known when production costs are declining. 

At one time we had the “ascending spiral” and now 
we have the descending spiral. One decline will bring 
on another. Declines in prices at wholesale have not 
fully worked out in declines at retail, whereas the 
latter should be the greater, as unusual profits had been 


added. With reduced cost of living, wages can be 
reduced and manufacturing costs will decline. 

There has been much talk and little study of “pre¬ 
war prices.” Plot them, or even look at them, using 
Bradstreet's as a criterion. There is no pre-war “level” 
at all, but a sinuous line trending upward from 1896 
as a low point in all the time since 1892. There were 
fluctuations before the war, why not after the war? 
It was as foolish to assert that prices were going to 
stay at a certain level as to pretend that they ever 
had stayed at any other level. There was, in fact, 
a fairly steady rise from 1896 to 1913. There were 
short “off” periods, of which 1908-9 and 1911 were 
good samples. While the ten-year average 1904 to 
1913 inclusive was 8.59637, the highest yearly average 
was for 1913, 9.2115. Naturally we are thinking of 
1921. That is eight years ahead of 1913, and going 
eight years back of 1913 we find 1905, a normal year in 
its time, with an average of 8.0988. Carrying the 
progression forward, by adding to 1913 the difference 
between 1905 and 1913 we have 9.2115. To get to that 
level would come nearer getting to “normal” than get¬ 
ting back to any of the numbers actually recorded 
before the war, but to get to 9.2115 from the present 
13.6263 would be going down only 32 per cent. After 
all, then, there is not much to quarrel about. 

Locking the 

Barn Too Late 

HE horse was stolen recently, and although perhaps 
in general circles there was not as much commotion 
as if Man o’ War had been led away by thieves, yet in 
the ceramic industry there has been almost equal dis¬ 
turbance. We refer to the case of the resignation of 
A. V. Blkjninger from his position as ceramic engineer 
of the staff of the Bureau of Standards to go into com¬ 
mercial work. This resignation had barely been an¬ 
nounced when the most vigorous protests from many 
sources reached the bureau. It is evident that the 
ceramic industry as a whole had thoroughly appreciated 
the value to it of the service which had been rendered 
by Dr. Bleintnger’s organization, and it is also evident 
that the industry is now much disturbed that he will no 
longer be available to serve it thus. 

Running all through these protests to the bureau is 
the thought that Dr. Bleininger could not have been 
expected to stay under the conditions of inadequate 
salary both for himself and for his staff. For a long 
time it has been well known that his work was most 
disheartening because of the frequent resignations of 
his more valuable assistants, usually just as they were 
getting thoroughly acquainted with the work and be¬ 
coming increasingly valuable to the bureau in its investi¬ 
gations. And yet nothing, or virtually nothing, had 
been done about it until after conditions got so bad that 
Dr. Bleininger found it necessary to resign. 

There is a little consolation in the fact that Dr. 
Bleininger has left nominally for a single year and 
that the bureau hopes to have him resume his work in 
direction of the ceramic investigations at the end of this 
period. However confident the industry may feel that 
it will be possible for him to take up the work again at 
that time, it cannot look with equanimity upon a whole 
year of delay in this important field. 

This is only ofie of the many cases where valuable 
scientific investigators much needed in their present offi¬ 
cial position by the industries are in danger of ex¬ 
treme discouragement'leading to separation from the 
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service. Other industries which find Government activ¬ 
ity as valuable and as diplomatically handled as that 
which has been directed by Dr. Bleininger may find it 
wise to investigate the situation in Washington and see 
if they too are not in danger of losing that service upon 
which they perhaps now depend more than they realize. 
An insistence upon retention of work of this sort upon 
a high plane with properly compensated chiefs and 
assistants not only will insure continuance of the work 
but also will safeguard against the dangers of petty 
administration and unsympathetic or actually antago¬ 
nistic governmental attitude toward industrial tech¬ 
nology. It would be well if more industries bought a 
new lock to secure their barn door. 

Absurd Chemical 

Consolidation Ideas 

R KCKNTLY one of the members of Congress made 
. what was to him an amazing discovery that thirty- 
five different Government bureaus or commissions were 
doing chemical work or employed chemists. As a result 
this worthy legislator would revise our Government 
organization post haste, consolidate all chemical activi¬ 
ties in one bureau, and thereby, to his mind, eliminate 
duplication, increase efficiency and reduce greatly the 
necessary Government expenditures for this scientific 
service. 

The worthy legislator was probably conservative in 
stating that at least thirty-five different Government 
organizations do chemical work. In fact, in making this 
estimate he probably overlooked a number of them. 
But he certainly overlooked another factor in the matter 
much more pertinent than those which have occurred to 
him. Chemistry is in many instances the servant of 
industry, and in the Government department it is corre¬ 
spondingly the servant. The Geological Survey employs 
chemists; so, also, docs the Bureau of Mines, the 
Bureau of Standards and the Bureau of Chemistry. 
However, no one who knows anything of the work of 
these four typical institutions would expect the Survey 
chemists, who are experts in mineral analysis, to care 
successfully for the food and drug problems of the 
Bureau of Chemistry, or the paint investigations at the 
Bureau of Standards, or the gasoline studies of the 
Bureau of Mines. The chemist has become better known 
industrially and in the halls of our legislatures during 
recent years than almost any other kind of scientist, 
but the education of the public and our Congressmen 
is still far from complete. No opportunity can be lost 
to make it clear that the term “chemist” is a generic 
word including many classes and varieties of workers. 
All of them have a common interest and use somewhat 
similar methods. But each in his sphere is a specialist, 
invaluable there, perhaps, but probably of relatively less 
value in any other field. 

Chemists themselves are sometimes prone to forget 
these facts. They seem willing to rush into any variety 
of chemistry whether they are experienced or capable 
therein or not. It is not strange, therefore, that our 
legislators are disposed to take such stand as that re¬ 
cently exhibited. If the leaders of the profession have 
influence, however, there is no reason to believe that 
serious legislation such as that which has been sug¬ 
gested will materialize. We certainly hope it will not, 
for one might as well say that all typev/riting machines 
must be maintained and used in a single building as to 
think that all chemists in the Government service could 
work to advantage through a single bureau. 


Chemists ' , 

And Cooks • 

COUPLE of members of the Chemists’ Club were 
walking along 41st St., New York, and as they 
approached the entrance of the club, whither they were 
bound for their lunch, an automobile drevv up to the 
back door of the hotel across the way. The chauffeur 
stepped down and politely provided an exit for his 
passenger. “Let’s wait a minute,” said the older chemi.st 
to his colleague. “That is probably the chef of the 
hotel, arriving for hi.s day’s w^ork.” Sure enough it 
was. A well-dressed man with a foreign air touched 
an electric button, an elevator appeared beyond a door, 
and the chief cook entered it and disappeared into the 
depths. It was as it^ should be. Cooking is a great art, 
and the hotel is successful. A large meiusure of its 
success depends upon its chef, who is, very properly, 
a man of circumstance.! He is entitled to the luxuries 
and ease which often accompany achievement. 

On the other hand, the tw^o chemists walked, which 
was also good for them, for the exercise was conducive 
to their health. But in a moment of confidence they 
admitted to each other as they preceded to the club 
dining-room for their 95-cent lunches that neither 
possessed an automobile. That, too, may also be as it 
should, because likely as not neither of them needs one. 
One of them also observed that as things are going 
now a far more important desideratum than an auto¬ 
mobile for a chemist is a job, although the two who 
were engaged in the observation and comment were not 
lacking in this respect. 

Why should not cooking be a profession anyway? 
The consulting chemist is always ready to work over 
a face pow^der or a toilet soap, and he likes the oppor¬ 
tunity, whereas if he is asked to cook a dinner the 
chances are that he will decline with the semblance of 
scorn. Now a leading reason for his refusal and scorn 
is likely to be that he can’t do it; that he doesn’t know 
how. lie lacks what the bewhiskered foreigner in the 
luxurious automobile has in abundance, ^nd that is 
The Art. 

Our food chemists measure calorics and allocate pro¬ 
teins, hydrocarbons and fats,' and provide for the 
economies of householding, but why shouldn’t they 
provide for the joy of living as well? If a poet writes 
a ballad that finds its way into popularity and every¬ 
body sings it he counts it tq his credit. Dishes of 
appetizing food, on the other hand, seldom bear the 
names of their creators; they are more freciuently named 
for eminent French statesmen, or for celebrated gour¬ 
mets. Wc should like to see the names of our great 
chemists more frequently rolled off the public tongue. 
Advertising men charge millions of dollars and grow 
rich by inducing the public to become familiar with 
names of purveyors and of the goods they sell. This 
sort of thing has its value. And it would be good for 
chemistry. Think of a menu containing such items as 
Oysters, Ghent, a la Baekeland; Potage Vitiimines si la 
Mendel; Scrod a la Theodore W. Richards; Prairie Hen 
a la W. A. Noyes; Salade Mathematique, Langmuir, 
prepared with Huile Baskcrville and Vinaigre Whitaker; 
Gateaux si sucres divers, Hudson. 

All of these gentlemen have the mind and the ability 
to do these things; as for Dr. Baekeland, we speak 
from experience when we say that in the galley of a 
boat he can produce dishes of supreme merit and that 
if his preparations were on the market the hotels would 
bid all sorts of prices for them. 




(.'HEMICAL ANIi METALLURGICAL ENGINEERING 


Vol. 23 , No. 25 


Readers'Mews and Comments 




Joaquim Bishop, Worker in Platinum 

To tha Kditor of Chemical & Mvtnlluruical Krif/inrerintj 

Sir: 1 have noticed that Dr. Smith has very Ifttle 
to say, in his books upon the early history of chemistry 
in America, about the work of Joaquim Bishop, who 
was assistant to Robert Hare. Bishop became very 
familiar with Hare’s oxyhydrogen blowpipe and used it 
in w-orkinR platinum. In 1873, when 1 was in the pri¬ 
vate chemical laboratory of Dr. Thtmias M. Drown at 
1223 Girard St., Philadelphia, Bishop, then by no means 
a youruT man, dressed in the straw hat and cowhide boots 
of a 'farmer, with a market baslcct on his arm contain- 
iiiR his week’s product of platinum crucibles, came to 
the city from Sujrartown to dispose of his product to 
Bullock & Crenshaw, whose store was located at Sixth 
and Arch. He frequently came to our laboratory, in re- 
.sponsc to a request from Dr. Drown, to Ret instructions 
about the manufacture of apparatus of platinum. At 
that time pieces made of platinum were soldered to¬ 
gether with Rold. Shortly afterward he reported that 
he could weld them; jfold could be dispensed with. lie 
made some rather intricate pieces for us, without any 
boasting about his skill, which was very great. He was 
very plain in manner and speech, rather tall, with a 
pleasant smile. About 1882 I went up to (Masauqua 
to see H. J. Seaman, then chemist for the Crane Iron 
Co., and found him putting a patch on a perforated plat¬ 
inum crucible. His anvil was a railroad spike, welded 
to tit the inside of the crucible and driven into a wooden 
})lock. The crucible he was using had been repaired 
repeatedly in this way. Edward Hart. 

KukIoii, I'a. _ 

Steel Rails From Sink-Head and Ordinary 
Rail Ingots 

To the Editor of Chemical & Metallurgical Engineering 

Sir: -I have read with great interest the scries of 
.papers by Dr. George K. Burgess, “Steel Rails h^om 
Sink-Head and Ordinary Rail Ingots,” appearing in the 
November issues of Chemical & Metallurgical 
Knihneering. Accompanying editorials were also of 
exceeding interest, especially that appearing in the 
issue of Nov. 17, “Why Not Turn the Mold Over?” 

There is no question that good rails, or any steel 
product, is more than a sulphur print, and that Service 
is the final analysis by which quality must be judged. 

The comparative method of conducting the Hadfield 
and Maryland ingot tests I feel'is, however, open to 
just criticisms in that: First, a similar chemical 
analyshi of steel was not employed. Second, that the 
more homogeneous and consequently denser Iladfi^ld 
ingots were rolled in the same number of pas.ses 
(thirteen) employed in blooming the more open and 
less dense Maryland inftots. It has been the experience 
in very many plants which have adopted the turned 
over, or big-end-up, mold method of producing ingots 
that the denser steel cannot be reduced in cross-section 
as rapidly as the more open, less dense ingot, without 
danger of producing cracks or internal ruptures in 
the more dense material. Third, that the Hadfield 
ingots were charged in the soaking or reheating pit cold. 


which enhances the liability to surface defects and deep 
cracks most materially. The relatively large number of 
“second” rails from the sink-head ingots is unquestion¬ 
ably attributable to this practice of cold charging and 
heavy blooming passes of the Hadfield ingots. 

The exhaustive tests of the Bureau of Standards, as 
described by Dr. Burgess, have clearly proved beyond 
peradveriture that no physical defects and chemical 
segregation less than 12 per cent can be assured to the 
producer and buyer of steel product for at least 85 per 
cent of the weight of the ingot, whereas in the ordinary 
type of ingot production, even after cropping 26 per 
cent from the top of the ingot, defects are apt to occur 
in the middle and bottom portions of the ingot and in 
the finished product produced therefrom. I wish to 
reiterate that faulty heating and blooming of rails and 
other products can spoil or reduce the quality and homo¬ 
geneous structure of initially perfectly sound homo¬ 
geneous steel ingots, and that those who undertake to 
remedy the present defects in rails and other steel 
products must look further than the obtaining of an 
initially sound ingot, although that is the primary 
requisite. Care in reheating and in employing a suitable 
number of blooming passes has been found absolutely 
essential in order that the producer of sound ingots 
may profit thereby in his finished product. 

Emh Gathmann. 

Electric Furnace Refractories 

To the Editor of Chemical & Metallurgical Engineering 

Sir:—A reply to the letter written by Robert D. Pike, 
criticizing certain statements made by the writer in 
the article entitled “Electric Furnace Refractories,” and 
published in your issue of Dec. 15, may be in order. 

Particular exception was taken to the statement in 
that article that amorphous magnesite was entirely 
unsuited for the manufacture of refractories. The 
writer still maintains that the statement is correct and 
will be'borne out by anybody and everybody who has 
had a wide experience in the manufacture and sale of 
magnesite refractories made from the raw material 
from Washington, California, Austria, Greece and 
Venezuela. It will'be noted that the statement was not 
made that refractories could not be made from the 
amorphous type, but that it was unsuitable. 

After the Austrian magnesite was cut off by the war 
this country was driven to the use of the amorphous 
magnesite of California. No one but the manufacturers 
themselves will ever realize the amount of effort, time 
and money that was put forth in an effort to make a 
product satisfactory to the steel and copper industry 
from this material. Four years of research and 
experimental work, combined with the erection of 
siiecial plants and the installation of special equipment, 
did not solve the problem and convinced both producers 
and consumers alike that a satisfactory product could 
not be made. Furthermore, as soon as refractories made 
from the crystalline ore became available the consumers 
refused to purchase those made from amorphous ore. 

Mr. Pike is quite right in his statement that the 
formation of periclase or beta magnesite has nothing to 
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do with the type of magnesite used. However, the 
formation of periclase was the stumbling block to the 
successful use of the amorphous type. Periclase is more 
readily formed with the crystalline type and the forma¬ 
tion begins at lower temperatures. Brick and shapes 
made from the crystalline can be thoroughly converted 
to the periclase stage in the kiln before they start to 
squat or soften out of shape, reaching a point of com¬ 
plete crystallization in perfect condition. When the 
amorphous is used, however, the formation of periclase 
does not take place until the critical point is reached, 
and any attempt to reach a point of complete conversion 
resulted in losses that the manufacturer could not stand 
on quantity production. The Hring of the product was, 
therefore, stopped before the critical point was reached 
and while the magnesite was still in the amorphous stage 
and an unsatisfactory product resulted. 

Mr. Pike is not correct in his statement that the 
Northwest Co. was the first in the United States to 
build and operate a plant which produced a true dead- 
burned magnesite. In 1915 the American Refractories 
Co. started the first dead-burning plant in this country 
at Harper, Ohio. Later the Lehigh Portland Cement Co. 
converted a portland cement plant at Coplay, Pa., and 
operated it as a dead-burning plant. Following this the 
Harbison-Walker Refractories ("o. constructed and 
operated a dead-burning plant at Chester, Pa. All of 
these plantsriproduced true dead-burned magnesite from 
California amorphous magnesite and all were construc¬ 
ted and operated before the Northwest plant at 
Chewelah, Wash., was built. It might be added that 
these plants produced material of the highest possible 
grade from the material used and were operated by men 
recognized as being the foremost in the industry. 

The real reason for the production of only calcined 
magnesite instead of dead-burned in California was that 
there was not and is not any single deposit in California 
large enough to warrant the establishment of a dead¬ 
burning plant, and so long as it was necessary to ship 
the material from several points, the refractories manu¬ 
facturers preferred to convert existing rotary kiln plants 
in the East to dead-burning plants or to add rotary kiln 
equipment to their brick plants. The magnesite was 
calcined in California before shipment East in order to 
save freight, as it loses practically half its weight 
through the driving off of the CO^ gas. California 
magnesite was not “dead-burned," therefore, simply 
because the users preferred it otherwise and there was 
never a time w^hen the magnesite manufacturers, or for 
that matter the ultimate consumers, were confused over 
the terms “calcined" and “dead-burned." 

It is useless to enter into any argument over the 
relative merits of Austrian and American magnesite. 
It is quite sufficient to say that in spite of the fact that 
a considerable tonnage of Austrian has been coming 
into this country regularly for the past two years, the 
supply has never equaled the demand and the cargoes 
have always been sold before reaching this country. 

Pittsburgh, Pa. A. F. GREAVES-WaLKER. 

A Substitute for Cork 

It is reported that a Czechoslovakian chemical works 
at Brttnn has treated turf by a special patented process 
whereby was furnished a material for insulation and 
building purposes that is said to be, in' most respects, 
not inferior, and in some superior, to cork. The product 
is reported to be light, firm and soundproof, to possess 
great insulating properties, and to be damp-proof. 


Kauri-Gum Indudiry in New Zealand 

The kauri-gum industry, which has been an impor¬ 
tant factor in and around Auckland for the past half 
century, is taking on new impetus since the closing of 
the war, reports Consul General Winslow, of Auckland. 
In the past most of the work was done by hand and 
by individuals, something like gold \i*as mined years 
ago in new fields, with the result that the top had only 
becd skimmed over and the better pockets dug out. 
These methods have secured about $100,000,000 of kauri 
gum to date, and it is claimed that there is still left in 
the kauri field gum and byproducts worth at least two or 
three times what has been taken out. 

Government Encouragement for Industry 

Until recently the development of the kauri-gum fields 
has been left entirely to private enterprise, but about 
three years ago the New Zealand Government estab¬ 
lished a department for the supervision and* encourage¬ 
ment of the industry, with the result that more exten¬ 
sive operations are being undertaken by companies as 
well as by individuals. It is now proposed to develop 
the industry along more systematic and scientific lines 
than those heretofore employed. 

From 12,000 to 15,000 tons of kauri gum will, it is 
expected, be produced per annum, instead of 8,000 or 
9,000 tons, as was the case previous to the war, to say 
nothing of the byproducts, which are estimated to be 
worth as much as or more than the gum itself. One 
company plans an output of 8,000 to 9,000 tons of gum 
per annum, and there are besides many private indi¬ 
viduals at work in different sections of the field, and 
other interests are contemplating putting in new up-to- 
date plants. 

Sluice Mining—Extont of Fields 

The latest undertaking is to mechanically gather the 
gum from the peat, or pukau, which is really the dam¬ 
aged kauri gum, in the low or swampy land found in the 
territory around Auckland. This is to be’ worked by 
what is known as the sluice process, similar to .sluicing 
for gold. The peat is placed on a screen and water is 
forced through it. The screen gathers the chip gum 
and allows the waste or tailings to drop beneath. This 
chipped gum is divided into al>oiit 15 per cent fins! 
(luality, 15 per cent second quality and 70 per cent low 
grade. The tailings arc converted into kauri-gum oil 
in a manner similar to extracting oil from shale. It 
is estimated that 40 to 50 gal. of kauri-gum oil can be 
taken from a cubic yard of pukau. This oil is a very 
valuable commercial oil, containing a large percentage 
of motor spirit and turpentine. 

It is stated that one company in Auckland has control 
of kauri-gum rights covering 47,000 acres, estimated to 
contain 13,000,000 cu.yd. of pukau. In addition, the 
New Zealand (Jovernment still holds kauri-gum rest^rva- 
tions that are estimated to contain an even larger 
quantity of pukau, to say nothing of many private inter¬ 
ests holding small sections of kauri .swamps. This will 
give some idea of the real size of the industry that 
means so much to the paint and varnish interests of 
the United State.s, as well as to the linoleum and rubber 
manufacturers. 

The New Zealand Government is allowing persons to 
.stake out tracts or claims of three acre.s on the govern¬ 
ment reservations, for which the individual operators 
must pay 10 per cent of the value of the gum taken 
from these swamiw. 
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ISTOKH’ J.\<*KSWN S(iUAU10. OI.D SI^ANISII CAHILDO AT U1 GUT 


The New Orleans Meeting of the 
American Institute of Chemical Engineers 


Report of the 13th Winter Meeting, Reviewing Salient Features of l^apers Presented, With Notes on 
Excursions to the Union Sulphur Plant at Sulphur, the Salt Mines at New 
Iberia and the Luray Cavern 


T he thirteenth winter meeting of the American 
Institute of Chemical Engineers took place at 
New Orleans, Dye. 5 to 9. The paper program 
was held in the ancient Cabildo. This is a dignified 
two-story structure of adol^c and shell lime, which has 
stood since 1795 as a monument of Spanish dominion 
over the Louisiana territory. Not far distant Audubon 
Park marks the place where, during this same mem¬ 
orable year, Etienne dc Bore made the first plantation 
sugar. Eventually this was to become the primary 
product of the district and exerted no small influence 
in bringing about the Louisiana purchase eight years 
thence by the United States. President David Wesson 
in the opening address told what the Institute has been, 
is and should be by starting off with one of his appro¬ 
priate stories. 

* Presidential Address 

‘Tn the good old days of long ago, when every*man 
of standing in this part of the country had his .special 
body servant, two colored boys were heard di.scussing 
their respective masters. The first was bragging about 
the great wealth his master, who was a rich planiter, had 
accumulated. He ended by saying ‘Your boss is always 
traveling. Don’t you know a rolling stone gathers no 
moss?' the answer came back quick as a flash, Tt sure 
doesn’t gel any mo.ss, but it gets lots of polish just the 
same, and that it what your boss needs.’ 

“This remark applies in some respects to the Insti¬ 


tute. When we take an excursion like the present one, 
the railroads remove considerable of our moss, but the 
inspiration and broadening effect caused by close asso¬ 
ciation with many master minds of our profession 
engaged in the various fields of indu.stry more than 
compensate for the time and lucre spent in attending 
this meeting. 

“One of the first objects of the Institute was to bring 
men together who had made good in their profession, 
so all might be benefited by mutual interchange of views. 

“Another object was the elevation of the profession 
to a position in the community commensurate with the 
services of its members. 

“Up to a year ago the In.stitute passed through a slow 
but steady growth. The high code of ethics and the 
standing of its members gave it a respected place, but 
there were not ynough of us to do properly the work 
for which we seemed to be especially flited. 

“Some of our far-seeing members suggested that the 
Institute would carry more weight in important national 
affairs if the membership contained all those who were 
eligible. A modest campaign was started with the result 
that our total membership today numbers 454 as against 
365 of a year ago, an increase of 24 per cent. 

“During the past year we have joined the Federated 
American Engfncering Societies, whose object is to se¬ 
cure the co-operation of the prominent engineering 
societies of the country to utilize their possibilities for 
constructive work in great public service questions, in 
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matters of transportation, conservation of natural re¬ 
sources and similar affairs. 

“We have ^iven hearty support to the proposed re¬ 
organization of the Department of Interior into a 
Department of Public Works. 

“The Institute is backiriK the compilation of the 
Compendium of Critical Chemical and Physical Con¬ 
stants, which when completed will furnish a valuable 
storehouse of information and become a needed tool 
chest for members of the profession. • 

“The Institute is also acting to some extent in an 
advisory capacity to the Government engineers having 
in charge the survey for the new Boston-Washington 
gsuperpower project. 

“These facts are mentioned to show that at the pres¬ 
ent time the Institute is not merely a joy ride associa¬ 
tion, but its activities arc of national importance. 

“There is no longer any question of the value of the 
work of the chemical engineers to the welfare of the 
country. There is, however, the great question as to 
how it can be made of greater value. We have all seen 
what organized labor has done through the sheer 
strength of numbers and organization. Is it asking too 


ing, as far as empljasis is Voncerned, though as a pro¬ 
ducer or a manager of chemical production he is older 
than some of these, though not in an organized way. 
The chemical prodiuer of the nineteenth century was 
unorganized. His only approach to solidarity came 
through chemical societies. These were naturally aca¬ 
demic and looked down upon the chemical engineer as 
an empiricist w^ho was neither an engineer nor a chem¬ 
ist. ‘The mechanical engineer felt that he could do all 
the engineering necessary in chemical manufacturing. 
On the other hand few chemists connected with manu¬ 
facturing could resist the temptation to call themselves 
chemical engineers, though their w'ork was entirely an¬ 
alytical control or industrial research, and though they 
did not have to delfVer the production or put up or 
operate the equipment. The chemical engineer can do 
and often does the strictly chemical things too, but on 
the other hand not all that do this important control 
and investigational work are engineers. 

“The American Institute of Chemical Engineers has 
played an important part in clearing the atmosphere 
about what constitutes a chemical engineer. To the 
speaker’s mind all is not as clear as it might be even 



much to have all those who are fitted by education, 
achievement and high character brought into one strong 
organization by becoming members of our Institute? 
With the professional leaders of our chemical industries 
all working together toward one common end, an enor¬ 
mous influence for good can be exerted upon the ma¬ 
terial, economic, educational, legislative and industrial 
affairs of the country. The days have gone by when 
the Institute was regarded by some as a sort of excur¬ 
sion club for a select few. The day has come when the 
Institute must take the lead in shaping the thought of 
the chemical industries of the country, and to do this, 
it should count among its members all the qualified 
leaders of those industries. During the past year we 
have made a fine start. Let us, therefore, keep up the 
good work of securing desirable members so we may 
better accomplish the work which lies before us.” 

The A.I.C.K. and the F.A.E.S. 

Prof. James R. Withrow gave a report on the Wash¬ 
ington meeting of the Federated American Engineer¬ 
ing Societies, which need not be abstracted here, as a 
full report has been presented in our issue of Dec. 1. 
His views on the chemical engineer among engineers are 
reproduced as being of salient interest. 

“The American Institute of Chemical Engineers is 
an organized effort to represent the solidarity of the 
profession of chemical engineering. THe chemical en¬ 
gineer occupied a peculiar position in the engineering 
profession. His branch' is new compared to the others 
such as civil, mechanical, and even electrical engineer- 


with the Institute, for he is compelled every few months 
to vote against good chemical friends, who are strictly 
research or control (analytical) chemists anfl not engi¬ 
neers at all, to his way of thinking, and who stand 
approved by even our eligibility committee, careful and 
fair as we must concede it to be. 

“However, with this good work done or in progress, 
it is our part to go steadily forward in assuming the 
responsibilities of an engineering organizafMon. It was 
quite natural, perhaps, that during the war the larger 
group of chemical men, the American (’hemical Society, 
were mistaken by the other engineering societies sis 
their chemical complement. The American (’hemical 
Society should have been takiui into all that it was 
taken into, but the great bulk of its members arc 
not interested in chemical engineering. This Institutes 
should not have been rmiitted, however. Repeatedly I 
have had to protest in this matter. Now it would be 
the Naval (’onsulting Board, again it w'ould be* tho 
National Research (Council, again the Joint Conference 
Committee. Others have interested themselves in this 
also, to my knowledge. Sometimes I have notified the 
Institute of my protests and sometimes 1 have not. 

“It is our duty to stress less the chemical and more 
the enjtineering. The words of our name make this 
clearly necessary. Chemical engineering is vrnjinettr- 
ing. It is the engineering of chemical productions—not 
the chemistry of chemical production. That is indus¬ 
trial chemistry—and is chemistry, and by no mean.<^ 
engineering, though chemical engineering is its hand¬ 
maiden. 
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i8 our duty also to weave our v^eb closer and closer 
to the other branches of the enprineering profession. It 
is here that our future lies. • We have at once the most 
difficult, the most enthralling and the most undeveloped 
field of the^ whole profession of engineering. 

“Since it is our duty to align ourselves more and 
more with the engineering profession, our question is, 
Where shall we begin so as to be of greatest assistance 
to the engineering profession as a whole, and make the 
other engineering profession branches respect the dig¬ 
nity of our field? My purpose is to emphasize that we 
have taken our rightful place as an Institute of Chemi¬ 
cal Engineers by joining hands in the public service for 
America’s good, with the other engineering associations 
in the Federated American Engin&ring Societies.” 

Associate Membership Discussed 

Frank E. Dodge introduced aVesolution creating asso¬ 
ciate memlTcrship, which is believed to be more desirable 
than the present junior grade. No action was taken, 
and after considerable discussion the motion was tabled 
to allow time for general opinion to crystallize. Many 
manufacturing plant mechanical engineers having allied 
chemical interests and accomplishments are to be in¬ 
cluded in this class if it is worked out on the tentative 
basis discussed at the meeting. 

Longworth Dye Bill Indorsed 

. Recognizing the conflicting opinions in Congress to¬ 
ward protecting the dye industry, the T^ongworth bill 
was briefly Indorsed and the following resolution wired 
to Washington: 

Whereas the American lihstituto of Chemical F]ngi- 
ncers, at the annual meeting at New Orleans, now in 
.session, recognizing the im| u'tance of the coal-tar 
industry to the country at large and the great danger 
throiitoning it in case adequate protection is not afforded 
it by our Ciovernment before peace with Germany is 
declarod; therefore be it 

Hesolrvd, That we reiterate the position taken at our 
annual meeting in Savannah in December, 1019, and 
urge immediate favorable action on the so-called Long- 
worth bill. 

Section 9 of Nolan Bill Condemned 

The rider in the Nolan bill. Section 9 of H.R. 11,984, 
which may be found in our issue of Oct. 27, was con¬ 
demned as being improper legislation. It was thought 
that the ridA* would lea^ to interference by the Govern¬ 
ment bureaus with business enterprise with which they 
were originally intended to co-operate in supplying serv¬ 
ice of benefit to all. . 

Welfare Plans op the du Pont Company 

Charles L. Reese gave an interesting account of the 
pre.sent plans of the du Pont company in protecting the 
savings of employees with stdek investments in the 
company as well as the presentation of awards of stock 
for Cxtra compensation whenever merited. During the 
war some of the employees received an annual bonys as 
high as from $30,000 to $50,000. Invention, bravery, 
valuable suggestions were all compensated for in ade¬ 
quate manner. Regularity and continuous employment 
are not overlooked in the stock awards. The complete 
details will be published in an early issue. 

Conservation of Heat Losses 

E. R. Weidlein described the development work done 
for the Magnesia Association at the Mellon Institute. 
Calculation charts were given with which the most eco¬ 
nomical installations are found. When it is considered 


that the energy losses of 100 ft. 6-in. uncovered pipe 
at 100 lb. pressure are about equivalent to 300 tons of 
coal per year on an average, the importance of 86 per 
cent magnesia needs no further comment. In discus¬ 
sion Henry Howard recommended combination with felt 
for low-temperature insulation when condensed mois¬ 
ture would remove the insulating air cells in the usual 
magnesia insulation. Roofing paper should be applied 
as protection against water and should not be allowed 
to become hot, ebie the flux oils saturate and ruin the 
insulation. 

Recent Advances in the Sulphur Industry 

In the absence of Dr. Raymond F. Bacon, the papei, 
on sulphur was read by Dr. Weidlein. Two new sul¬ 
phur domes have been operating recently in Texas, with 
the result that the supplies of sulphur have been ade¬ 
quate to supply every demand at prices actually com¬ 
petitive with pyrites. Dr. Bacon believes that sulphur 
should be used as an engineering material, as it has 
many desirable properties not obtainable readily else¬ 
where. It can be filled with .sand to lower the volume 
cost. Acidproof conduits have been produced at an 
extremely low cost from sulphur. 

. The Sulphuric Acid Fume Problem 

This was a preliminary paper by Drs. James R. With¬ 
row and F. C. Vilbrandt on their investigation on acid 
fumes. The literature and legislation were reviewed 
and the various analytical methods of testing contami¬ 
nated air critically examined. The permanganate 
method was found unreliable due to the fact that 
intermediate reduction products of colloidal manganese 
oxides were produced. Standard SO, mixes were also 
found unsatisfactory, due to this vapor not forming 
stable mixtures under all mechanical conditions. For 
instance, passage through an abrupt angle caused con¬ 
siderable variation in the composition of the air-vapor 
mixture. 

Cost Accounting 

Successful plant operation depends on proper inter¬ 
pretation and analysis of costs. A. G. Peterkin pre¬ 
sented the manager's point of view. He wants less 
routine reports and masses of burdensome statistics on 
costs,'with the result that the accounting department 
will be free enough from routine labor to work up any 
data upon request at any time. The basic fundamentals 
on cost keeping were presented, the details of which will 
he published in a subsequent issue. 

Sugar and Molasses 

Lezin A. Becnel presented some interesting charts 
on cane products showing the relationship between mo¬ 
lasses and sugar production. He was very much in 
favor of less sugar extraction and the consequent pro¬ 
duction of higher quality sirup byproducts. The price 
of the latter will be more than sufficient to compensate 
for the sugar remnant, when compared with the pres¬ 
ent grades of lesser epicurean virtues. 

Resources of Louisiana 

A rich soil abundantly irrigated by the waters of the 
alluvial Mississippi is Louisiana’s greatest asset. N. L. 
Alexander, chief of the State Conservation Commission, 
gave an illustrated lecture describing the forest and 
game reserves of the state. About 200,000,000 ft of 
lumber is cut annually by the 460 sawmills within the 
state. Reforestation is rapidly becoming necessary and 
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anticipatinsT this the state has established a 30,000-acre 
reservation. Pulpwood of ijood kraft quality has been 
produced in fifteen years. The Goodyear Co. is plan¬ 
ning to plant an extensive reserve to supply its pulp mills 
in the near future. Tax reductions are being offered 
to* induce forest planting and lower the investment re¬ 
quired. Boys’ clubs appear to be especially promising 
in this direction. The game reserves far outstrip the 
combined zoos of the world. Ducks, geese and all water- 
fowl from the entire North American continent appear 
to appreciate the natural advantages o( the state during 
the winter season. 

Sulphur, salt, gas and petroleum have been found in 
^quantity. The two former will be described later. Con¬ 
siderable alai‘m is felt over the rapid growth in the 
state of the carbon black industry, which will rapidly 
exhaust the gas fields and yield very small return to 
the welfare of the state compared to household con¬ 
sumption. The present law requires all new installa¬ 
tions to obtain a state permit, which will be granted 
in fields located in places remote from towns and cities. 

Water Purification. Sewage and Drainage 

George G. Karle, the engineer who has freed the 
Crescent City of the difliculties incident to the negative 
elevation of the city, descrilxid the pumping system 
used to empty the seepage, sewage and rain waters over 
the levees into the river. Special pumps were designed 
based on the screw effecl which will pass almost any 
obstruction from an overcoat to a demijohn. 

Handling Concrete Mixes 

On large construction work the mixer is usually lo¬ 
cated as Centrally as possible and to facilitate the han¬ 
dling of the mix, a very wot mix is used. Maximilian 
Toch drew attention to the danger of defective construc¬ 
tion due to this and advocated that the engineering 
profession undertake to improve the present practice, 
lie was not prepared to offer suggestions, but hoped to 
be able to do so in the immediate future. 

Activated Sludge 

Edward liartow gave an interesting lecture on the 
treatment of sewage by aeration in the pre.sence of 
activated sludge as developed in England. The greatest 
problem requiring solution appears to be an economical 
method of drying the sludge. This contains 90-odd 
per cent of water, which is removed with difficulty on 
the scale required. Experiments are now under way 
that may lead to results at Milwaukee. Where a large 
area of open country is available and the climate is 
dry, solar evaporation offers about the most satisfac¬ 
tory way around the drying difficulty. 

Salvaging Sag Paste 

Sag paste is the zinc oxide ointment used during the 
war as a skin protector against poispn gas. C. B. Morey 
described the method used by the Larkin Co. in salvag¬ 
ing the fatty constituents and the tin in the container 
tubes. Several million tubes were worked up into 
merchantable products, the operations for which were 
of interest due to the way the problems encountered 
were solved. 

Data on Horizontal Tube Evaporation 

Results on evaporation data are hard to get, due to 
the multitude of variable factors. Prof. W. L. Badger 
presented his fourth report in which he worked on 


distilled water in a horizontal tube evaporator. The 
paper will be published in full in an early issue. 

Visit to Union Sulphur Plant 

The Institute Special train arrived at liake Charles 
Wednesday morning. The local Chamber of Commerce 
show’ed great appreciation of the talents of chemical 
engineers, undoubtedly being influenced by the ac¬ 
complishments in their locality of the late Herman 
Frasch, and not only were prepared to welcome the 
visitors but banqueted and carried them in their auto¬ 
mobiles out to Sulphur, about twelve miles distant. 

The area of the sulphur works is about sixty-five 
acres, studded with derricks similar to an oil field. 
The great boiler hqpse and multitude of compressed 
aii^ hot water and sulphur pipe lines are the distinctive 
features. The old dome looks more like a lake, due to 
subsidence of the soil where the millions of tons of 
sulphur have been removed. Plank roads set on piles 
interweave through the works. A slight mist of water 
vapor floats over the ground, but the 750 ft. of earth 
almost completely hiilos the presence of the superheated 
water below. 

The blackish-brown molten sulphur is air lifted from 
the lower levels of the bed into :i,000-gal. open pans, 
from which it is pumped by centrifugals to the board¬ 
framed stock pile. 

Salt Mink at New Iberia 

f.'heniically pure salt is usually obtained only by the 
aid of chemical technology, but only the arts of the 
miner are rcciuired at the salt domes called Averys, 
Weeks, etc., islands becau.se of their elevation above 
the surrounding flood lands. The beds are of Quater¬ 
nary age. The crystal structure is such that practically 
all the mother lifpjor inclusions have drained oil to 
some unknown locality, which when found will prob¬ 
ably give the long-lookcd-for source for potash and 
magnesium sall.s. 

The ladies of New Iberia were the hosts. The party 
was driven out to the rice mill, where the grain was 
hulled, the bran removed and a polish applied by means 
of a paste of glucose and soapstone. At the present time 
a large pulp mill is being erected to utilize the cane 
bagasse and rice straw of the di.strict. 

Refre.shments were served at the hotel, after which 
Toastmaster Williamson called up the speakers. Dr. 
Olsen in his talk did his best to repay the hosts with 
a liberal supply of expert advice on salt. Ho told 
them that while they were receiving about $4 per 
ton for the raw salt at the mi ms they were paying 
about $140 to the North for the manufactured goods 
made from this ton of salt. The orchestra finally 
resorted to dance mu.si<* and the party ended at a late 
hour with the refrains of "Home, Sweet Home.’* 

New York Party Stops Over in Viriuni^ 

The special car (*uster was dropped off at Roanoke 
so that the party could see the city. The blast-furnace 
plant of the Virginia Iron, Coal & Coke Co. wsis visited. 
The Dwight Lloyd process of desdlphurizing pyrite ash 
proved to be the most interesting feature. Fn)m 3 to 
4 per cent sulphur is present in the ash as it is received 
from the sulphuric acid works. This is mixed with 
powdered coal and ignited on a 60-ft. chain belt grate. 
Excess air is drawn through the mass, which has been 
leveled to a uniform thickness of 0 in. Practically all 
the sulphur is oxidized and the quenched iron and coke 
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clinker is mixed with local thrown and Lake Superior 
ore to give the analysis required fdr the blast-furnace 
charge. 

The Luray Cavern, with its unique calcite crystals 
wrought into amphitheatres, towers of Habel, Castles on 
the Rhino, .Saracen’s tent, fish market, scarfs, drapery 



UTRAY CAVTiJRN 


and hundreds of artistic forms, was a fitting scciucl 
to the meeting. The underground chemical plants 
operated by nature at Sulphur and New Iberia could be 
much more approcMated after the visit to this subter¬ 
ranean museum of fine art. 

Attendance 

• 

A. A. Backhaus, Walter L. Badger, William M. Barr, 
(t. E. Barton, Lezin A. Becnel,+ Percival C. Brooks. 
W. E. Burkhard, Harry O. Chute, Charles E. Coates,* 
Albert Dinwiddle, Frank E. Dodge, W. Ermon, A. E. 
Gibbs, Freeman 1. Gibson, John Henning. Robert W. 
Hilton, Henry Howard, Daniel 1). Jackson, Courtenay 
de Kalb,-'" Harry W. Kellogg," Arthur C. Langmuir,’'* 
M. P. Landis. Louis J. Matos, John C. Minor, Hugh 
K. Mooro,’'* C. B. Morey, J. W. O’Brien, John C. Olsen,* 
Howard C. Parmelee, Albert G. Peterkin, George A. 
Prochazka.t (’harles L. Reese,A. E. Rice, Wallace 
Savage, Ralph S. Sherwin, Albert W. Smith,*’■ Kent 
Smith, W. R. Swiiit,* Maximilian Toch, Edward R. 
Wcidjeiii, David Wesson.’' Charles S. Williamson,* 
Janies R. Withrow, Frederick C. Zeisberg.* 

French Factory for the Manufacture of Vaseline 

Preparations have*l:)een made for the erection of a 
vaseline factory along the Nievre River at Ile-il’EUe, 
Department of Vendee, where the existence of a clay 
rich in alumina has been discovered, reports Consul 
Moorhead, of Nantes, France. New methods employed 
will produce va.seline at lower than ordinary prices. 

•AiTiiiiiifanuMl by 

f Acriiiniiaiiu-il by \vlf»* an*! Maui^htv 


Need for Work on Aluminum by Bureau of Mines 
Pointed Out by Dr. Moore 

The Bureau of Mines has requested an appropriation 
of $29,920 for work on aluminum. In explaining the 
need for this work, Dr. R. B. Moore, the bureau’s chief 
chemist, has prepared the following statement: 

During the last two or throe years the Bureau of 
Mines has had two men working in aluminum, mainly 
in connection with aluminum losse.s in remelting, etc. 
The small sum available has not made it possible to 
take up l.'irger fftiases of the work—namely, the cheap 
manufacture of aluminum oxide, either in a primary 
operation or in connection with byproducts, and im¬ 
provements in the manufacture of aluminum metal 
itself. Such a line of work will involve a special appro- ^ 
priation which is not now available and will require at 
least a minimum of $80,000 to carry out in an efficient 
manner in so far as the Government is concerned. 

Aluminum is one of the must important metals of the 
present day and its use in the industries and for domes¬ 
tic purposes has only just begun. 

In the process of aluminum manufacture, oxide is 
first produced, the source of the oxide being almost en¬ 
tirely bauxite. By electrolytic methods the oxide is then 
converted into the metal. Therefore there are two dis¬ 
tinct steps involving improvements and efficiency— 
namely, the production of the oxide and afterward the 
production of the metal. 

At the pre.sent time the cheap production of potash 
from silicate rocks, such as potsish, feldspar, leucite, 
etc., involves aluminum oxide as a byproduct. The 
possibility of making aluminum oxide fi^om certain 
types of clays and other aluminum minerals besides 
bauxite is of extreme importance for 'the cheap pro¬ 
duction of aluminum metal. The possibilities of even 
producing metallic aluminum directly from the alumi¬ 
num minerals without the intermediate production of 
the oxide and the after use of electrolytic methods have 
by no means been entirely exhausted. On the other 
hand, undoubted improvements could be made in the 
present electrolytic methods, especially in the way of 
getting a standardized product. 

The use of aluminum has tremendous possibilities in 
the industries and for domestic pqrposes. Its alloys 
with magnesium are receiving at the present time much 
attention, as such alloys are often even lighter than 
aluminum. 

Duralumin, which is an alloy of aluminum, copper, 
manganese, etc., is an extremely light alloy but has the 
strength of mild steel. It has been used by the Ger¬ 
mans with great success for a large number of pur- 
po.ses, especially for the framework of dirigibles, for 
airplanes, etc. The uses of aluminum and its alloys 
in connection with automobile parts, for domestic pur¬ 
poses, eU*., are well known. If the price could be 
brought down to considerably less than the price at the 
present time, its uses would be greatly extended. 


American Shoes in Switzerland 
American shoes are sold in Berne and, in fact, in 
practically all the larger cities of Switzerland. Imports 
since the war show an encouraging increase. In that 
country there are about twenty shoe factories with 
ail output of about 80,000 pairs daily. One factory 
alone is said to produce 50 per cent of the total out¬ 
put. Because of the development of the industry there 
is also a comparatively good market for shoe uppers, 
reports Consul Haynes. The possibility of success would 
be more probable if slocks were kept in Switzerland, 
such a system being generally preferred to the presenta¬ 
tion of samples. The value of leather imports is about 
$4,000,000 annually, the import duty varying, according 
to quantity and quality of leather, from 77c. to $4.63 
per 100 kilos (220 lb.) gross weight. The duty per 
100 kilos is as follows: Sole leather, 16 fr.; box calf, 
brown, glazed, 24; box calf, black 18; vamp leather, 
brown or glazed, 10; other upper leathers, 4; other 
leathers not specified in the tariff, 4 fr. 
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Ammonia and Benzene Column Stills 


Description of Operating Methods of Ammonia and Benzene Column Stills—Action of Steam 
in Heating and Conveying Vapors—Causes of Trouble and Precautions—Process 
Control—^Recommendations on Liquor Metering • 

By a. THAU* 


F ob the distillation of ammonia and benzene in 
connection with the recovery of byproducts from 
coke ovens, continuous column stills arc almost 
universally employed. The original “Savalle” column, 
which was Ihe first continuous alcohol still, was adopted 
at first as a progressive departure from intermittent 
boiler-type stills, (jradually improvements were intro¬ 
duced to adapt the columns to the particular purposes 
for which they are applied in coke-oven work, and 
in recent years they have reached high efficiency, while 
at the same time their bulk in proportion to their 
capacity has been considerably decreased. 

Designers of these stills were formerly rather 
reluctant in constructing single units for very large 
capacities. Experience had shown that if particular 
care was not taken when heating up the stills, the 
bottoms or flanges of the sections would crack. This 
danger increased with the diameter of the still. This 
accounts for the fact that in old ammonia and benzene 
plants a large number of small units were used, while 
on modern works few large ones are used and in most 
cases only one unit. 

The control of a badly performing distilling column 
has always been considered a difficult task, but if 
the process taking place inside the still is perfectly 
understood, it is not difficult to allocate and remedy 
irregularities. 

The Savalle column, the principle of which has been 
retained completely in subsequent design as shown in the 
figure, consists of a number of circular or rectangular 
sections, flanged together. While the liquid to bo dis¬ 
tilled is being introduced into the top section of the 
column, steam enters countercurrent at the lowest sec¬ 
tion near the bottom of the still. The steam is dis¬ 
tributed through a number of round holes or rectangular 
slots a, the edges of which project about 2 in. above the 
bottom plates. These steam passages are covered a 
short distance above the projecting edges by hood- 
shaped baffles b, which project downward close to the 
bottom or tray c. They are provided with small teeth 
so as to distribute the steam evenly in a fine spray 
through the liquid' which collects on tray c of each 
section. 

Tubular or rectangular overflows, d are provided for 
each section. Their upper edge does not project quite 
as high as those of the steam, passages a. They go 
down into the next low^er section so that their end 
is sealed in the liquid collected on the bottom. Baffle 
strips 13 are arranged on each bottom c between the 
baffles h in order to compel the liquid to flow over each 
tray and all around the baffles b. 

By these arrangements the steam is guided upward 
and the liquid downward through the column in sep- 

•Supt-rlntriKient of coke works and chomlonl plants of the 
OxolrtsutuTs Iron Works, OxolSsund, Sweden. 


arate passages. If liciuid travels through the steam 
passages or steam through the overflows, the operation 
of the still is impaiw?d, though perhaps it is not imme¬ 
diately noticeable. However, before dealing with such 
occurrences it will be necessary to follow closely the 
processes performed in ^ach section. 

'Fw^ofold AtvrioN of Steam 

The steam expands and fills the section completely, 
thereby directly heating the low'er layer of the liquid 
and indirectly the liquid in the section above. The 
transmission of the heat through a cast-iron plate of 
about j in. in thickness is much slower than by direct 
contact. Vapors of products with a low’er boiling 
point are volatilized and mix with the steam. In the 
bottom section, where the liquid should contain only 
traces of products, this admixture is naturally rel¬ 
atively small, but it increases from section to section 
upward, while an amount of steam, proportional to 
the amount of vapors taken up, condenses. This action 



is of minor importance compared with the effect result¬ 
ing from the steam being forced in fine streams from 
under the baffle edges throiigli the liquid with which 
it is thus brought into very intimate contact. The 
transmission of heat from the steam to the li(]uid is 
thereby greatly increased and the admixture of light 
vapors becomes much greater. It is clear that these 
actions are parallel in each section of the still, one 
supplementing the other. In the same degree as the 
steam traveling upward becomes enrieffled }>y vapors, 
the liquid running down becomes spent. 

A different way of describing the direct actibn in 
a c¥)lumn still can be applied by assuming that the 
steam, in passing through the indirectly*heated li(iuid, 
takes up vapors with a lower boiling point in exchange 
for water vapor which is condc^iscd and dilutes the 
licjuid. Whether this or the other explanation appeals 
the more is immaterial, as the actions are due to 
both. The column still can, of course, be used as a 
washer and some of the first gas washers ever built 
w'cre constructed on the very same principle. The gas 
takes the place of the steam and the washing licpiid 
is fe<l the same way as for distilling. The only differ- 
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ence from distilling rests with the fact that a chemical 
or mechanical absorbing eifect is ^obtained without 
the aid of heat. Ammonia, benzene, cyanogen and 
naphthalene washers of this type are still used. Though 
they were formerly built of very large diameters with 
large gas passages and baffle openings, they are now 
rarely applied as washers owing to the great amount of 
back pressure tho^' cau.se, which also impairs their effi¬ 
ciency. • 

In the construction of the column still two different 
tendencies are prominent. Many constructors disregard 
the indirect action of the steam and provide as many 
passages, baffles and overflows as can be crowded into 
the column. Others try to make full u.se of the indirect 
heating by the steam and arrange only one steam pas¬ 
sage, baffle and overflow' to each section so that largq 
layers of liquid are collected in each, offering a large 
surface to the steam above and underneath. In the 
former typef^ provision is made to enforce a rapid circu¬ 
lation of the 1i(|uid. In the latter designs the litiuid is 
to remain in each as long as possible and flow slowly 
in proportion to its feed—in an ordinary zigzag way 
down the still sections. These latter stills, extensively 
used in P]ng1and and le.ss in number on the European 
Continent, form the minority in u.se. Thus far the 
action of a fractionating .still is the same, whether used 
for the distillation of ammonia or benzene. It will now 
be nece.s.sary to treat both kinds separately. 

• Ammonia Stills 

The ammoniacal liquor as it comes from the coke- 
oven plants contains free and fixed ammonia, the latter 
as dissolved .salts. The stills consist, according to the 
work they have to perform, of three parts—viz., one 
to drive the free ammonia, one to liberate the ammonia 
by substitution of a stronger ba.se in the salts and 
one to treat the liciuor holding the liberated ammonia 
in .solution. These three parts are u.sually united in 
two columns and at times in one. The fixed ammonia 
amounts to about one-third, but the part of the equip¬ 
ment in which it i.s distilled is generally of the same 
size owing to the bulk of water handled. 

The upper part of the column into which the ammonia 
.liquor is fed must be large enough to give the capacity 
needed to drive off all those compounds which are 
liberated by the application of heat, mainly ammonia, 
carbon dioxide and hydrog*en sulphide. The liquid leav¬ 
ing this part of the still .should contain only traces of 
free ammonia and no carbon dioxide. The sulphur 
compounds can be disregarded. Carbon dioxide, which 
is always present in crude ammonia liquor, i.s too often 
neglected and the detrimental part it plays in the oper¬ 
ation has escaped proper attention. Though easily 
volatilized between 90 and 100 cteg. C., it condenses, 
thus going into solution again with the ammonia liquor 
in the* still. Prc.s.sure in the still ha.s an impeding 
influence upon the liberation of CO. by heat. The pres¬ 
ence of carbon 'dioxide in the liquor can be a.scertained 
by adding a solution of calcium chloride to a sample 
which in the prc.sence flf CO, gives a calcium carbonate 
precipitate. , 

While the principle.s of a column .still have been 
sufficiently described in general, there remains to be 
mentioned the so-called dephlegmating, a cooling action, 
which continually takes place on the inner walls of the 
.sections above the liquid levels. As the steam intro¬ 
duced at the bottom is the only source of heat, it 


follows that the bottom is the hottest part of the still 
and by the loss of heat through radiation as well as 
by the introduction of the liquor at the top, the tem¬ 
perature gradually decreases. This dephlegmating 
action is important in .stills built for direct action, 
inasmuch as a large portion of the steam is condensed. 
The vapors arc more saturated with ammonia the 
higher the column is relative to the heat added by the 
steam. In tho.se stills in which the indirect distilling 
actions are more p^ronounced than the direct ones, the 
vapors are altogether richer in ammonia. In order to 
retain the indirect heat as much as possible, it is often 
desirable to counteract dcphlegmation, by which the 
efficiency in this case is impaired. Such stills are cov¬ 
ered with a magnesia-asbestos cover. 

Use of Milk op Limb 

To liberate the fixed ammonia, the liquor leaving 
the top portion of the still enters a mixing chamber in 
which a strong base alkali, usually milk of lime, is 
introduced. The lime does not .react with the free am¬ 
monia, but it replaces the ammonia in its salts and 
liberates it. If the liquor contains carbon dioxide, it 
enters into combination w'ith the lime, forming car¬ 
bonate of lime, which sets stone hard in the still and 
makes frequent cleaning of the still nece.ssary. For this 
reason it i.s advisable to have the liquor free of CO,. 
The most certain way to avoid the formation of a stone 
precipitate is to decarbonate the liquor before it enters 
the still. One way is to provide a preheater of any 
effective type, as a heat exchanger warms the incom¬ 
ing liquor by the outflowing waste liquor to a tem¬ 
perature over 90 deg. C. If from lack of efficiency 
this is not attained, a steam coil must be added. A 
pipe from the top of the heater is connected direct 
to the ammonia ga.s main of the still through which 
the liberated CO,, is permitted to escape without entering 
the still. This pipe must be erected higher than the 
liquor feed pipe of the still and a feed valve for the 
lifluor arranged on the heater inlet, otherwi.se ammonia 
liquor from the heater would be introduced into Ihe 
ammonia steam pipe. 

The milk of lime fed into the still should be kept 
at a constant strength, generally 10 to 15 deg. lie. (15 
to 23 deg. Twaddell, 1.07 to 1.1 specific gravity). It 
must be free from large pieces which arc not easily sus¬ 
pended in water. It always pays to take care in the 
preparation of the milk of lime. The lime should be 
slaked and the solid parts which do not pa.ss a fine grid 
removed. It is then stored in a receptacle where the 
water can drain off gradually to thicken. After that it 
is washed through a very fine sieve into the stirring 
tank, from which it is pumped to the .still. An ammonia 
distilling column can with the above precautions be kepi 
going for years without being dismantled. If the 
efficiency decreases, i\ie hand hole lids of those portions 
of the still in which limed ammonia liquor is treated 
are removed and the internal parts cleaned by 
flushing with water at fairly high pressure by means 
of a hose and nozzle. A well-designed ammonia still, 
baffie hoods, overflow passages must be proportioned 
in size so that these removable parts can be taken 
out through the h^nd holes for cleaning, inspecting 
or replacing. 

The lime-mixing chamber of the still must be pro¬ 
vided with a drain cock of sufficient diameter to drain 
any lime sediments formed between shifts. A funnel- 



December 22 , 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


1206 


shaped mixing chamber bottom with drain cock in 
the middle has been found most suitable for keeping 
the lime chamber permanently clean. To compensate 
for the lowering in temperature by the introduction 
of the milk of lime, a small steam pipe is brought 
into the lime-mixing chamber immediately above the 
bottom and the required amount of steam to supply 
the heat needed is allowed to enter. The steam pipe 
is arranged inside the lime chamber as a perforated 
coil to obtain sufficient agitation to,prevent the lime 
from settling out. The end of the lime feed pipe is 
advantageously connected to the pipe through which 
the ammonia liquor enters the mixing chamber from 
^ the section above it, preventing the dip pipe from get¬ 
ting obstructed and at the same time insuring thor¬ 
ough mixing of liquor and lime. 

The part of the still for treating the limed liquor 
overflowing from the lime chamber does not call for 
special remarks. It is advantageous to have this column 
standing alone at the side of the other, although more 
floor space is taken up. If it becomes necessary to 
dismantle a still, the lime still usually needs the clean¬ 
ing and repairs ami for this reason it is better to 
have it as a separate column. 

The waste liquor outlet should be provided with a 
float valve so that the steam is automatically prevented 
from escaping through the waste-liquor pipe. The same 
result can be attained if the waste liquor is passed 
through a heat exchanger countercurrent to the incom¬ 
ing ammonia liquor. The waste liquor outlet of this 
apparatus must then be arranged at a height to keep 
the bottom section of the still sealed. 

Operating Precatitions 

As I he j)ressure inside a still is very low, only very 
delicate gages can be used. If the still is shut down 
without closing the cock of the gage, it will be ruined 
by the vacuum created in the still after the condensing 
of the steam. It is much better to provide the steam- 
inlet pipe of the still with two valves a short distance 
apart. A high-pressure steam gage is connected be¬ 
tween the valves. The lower valve is set according to 
the steam re(|uiremcnts of the still and the upper one 
is opened to show a certain pressure on the gage which, 
of course, is much higher than the actual pressure inside 
the still. With the upper valve the man in charge 
has to compensate for variations in the steam pressure 
by keeping the pointer of the gage constantly at the 
mark. The bottom section of the column and the lime¬ 
mixing chambers arc provided with water gages, and 
from their rcjidings the operation of the still can be 
judged to a certain extent. 

If a new or empty column still is started up, the 
steam must be applied slowly to warm up all parts 
gradually to prevent an uneven expansion of trays, 
mantle and flanges, which are apt;# to crack easily if 
suddenly affected by great changes of temperature. The 
steam condenses and the water Alls the trays and seals 
the overflows. It should take at least four hours to 
warm up a cold still of average size. As soon as a 
thermometer immersed in the ammonia steam main 
shows about 100 deg. C., the liquor-feed cock is opened 
and the lime pump started. Liquor feed and steam 
supply are gradually increased as long as the waste 
liquor does carry recoverable ammonia. The ultimate 
analysis should not show above 0.006 per cent NH,. 
The liquor in the water gage of the lime chamber should 


remain steady and at its proper level. The quantity of 
steam admitted to t*he lime chamber must be just enough 
to compensate for the cooling by the introduction of 
the milk of lime to keep the licpior boiling gently. 
Too little steam in the lime chamber makes itself 
conspicuous by a rattling noise with which the steam 
enters the liquid. A surplus of steam causes the con¬ 
tents to boil over. It is indicated on* the water gage 
of the lime chamber and may cause the whole still to 
boil over all of a sudden. 

(UXISKS OF I'ROUBLK 

Bad operation of a still makes itself felt in three 
ways: 1. The ammonia vapor is too weak, containing 
too much water. 2.^The still boils over. 3. The waste 
liefuor is too rich in ammonia with normal liquor feed. 

An excess of steam yornpared with the liquor feed 
must first of all be looked for, especially when the 
ammonia liquor is as w’eak as O.fi per cent NH,. If 
steam supply and feed are adjusted in proper propor¬ 
tion, there is a possibility of a tray having become 
leaky so that balfles and overflows of one section have 
become unsealed. No water is obtained from such 
a tray when opening the hand holes. It also happens 
that with a faulty still the baffle edges do nf)t reach 
far enough down. In such a case the still should be 
increased in height by adding sections. An improve¬ 
ment can be made by placing a dephlegmator over 
the top section and pass the ammonia through the 
dephlegmator pipes round which cooling water circu¬ 
lates. The writer had a singular experience in this 
connection when called to a plant to restart an am¬ 
monia still which would not operate properly, although 
it had been cleaned thoroughly and had even.been dis¬ 
mantled completely for thorough inspection. After the 
first failure the still was opened and it was found 
upon removing the hand hole lids from the top section 
that the condensed water vapors did not run straight 
down outside the column, but congregated along the 
edges of the flanges before they fell down. This indi¬ 
cated that the foundation of the column had given 
way on one side. Although the malalignment w^as m 
slight that it could Jiot be noticed with the eye. it had 
caused the overflow's on one side of the sections to 
become unsealed and the steam traveled upward w'ithout 
passing through the li(|Uor. 

If the ammonia vapor is too weak, the still is either 
overfed and must be restartcnl wuth less pressure (other¬ 
wise an overflow’ results) or else the w'aste liquor out¬ 
let is sure, to be obstructed. The latter obstruction 
can be detected by the water gagej of the bottom section 
being filled completely. If the w'ater gage on the lime 
chamber show’s an abnormally high level, it indicates 
that the overflow pipe froni the lime chamber to the 
lime still is obstructed. If both water gages should 
remain normal, the <lip pipe by which the li(iuor enters 
tho'lime chamber from the section above,is obstructed. 
This can (|uickly be ascertained by draining the lime 
chamber a little, reducing the level in the gage. If, oji 
opening the liquor-feed pipe to the .still, the liquor 
stand.^i at its old level, the dip pipe is open and the 
obstruction must be found higher up. 

An obstruction in the upper .sections of the column 
can almost always be traced to the first overflow of 
the top section and is due to tar having been mixed 
with the liquor. The light oils of the tar distill over 
with the ammonia and their re.sidue collects as a 
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soft pitch under the overflow? fcradually obstructing: it. 
This can also be avoided by preheating the liquor 
to its boiling point. If the tar comes in great quan¬ 
tities, it will 1)6 carried further down and meet so 
high a temperature in the lower sections that it will 
flow right through the still, if it is not carried away 
in lime deposits. 

If, in a properly adjusted still, the waste liquor con¬ 
tains too high a percentage of ammonia, this is ’due 
lo the still becoming dirty. Lime sediment deposits 
around the baffles so that the steam is not divided into 
fine streams when passing through the liciuor, l)ut finds 
its way through large openings. The remedy is obvious. 

When lif|uor heat exchangers are employed, a leak in 
the ammonia lime, which is undt?!’ greater pressure 
than the waste liquor, allow^s ammonia to pass into the 
waste li<|Uor. An easy way to discover this is to throw 
a small quantity of fluorescine,* about 10 g. per ton 
of liipior, into the high level ammonia liquor tank and 
stir it up so that the lic|uor gets an even fluorescent 
green color. If the preheater leaks, the color will be 
found very quickly in the effluent waste liquor, as the 
coloring power of this aniline dye is so intense that 
it can f)e traced with the eye in minute quantities. 

Benzene Stills 

What has been said about the ammonia stills also 
applies to a certain extent to benzene stills, which in 
principle and in design of the single sections corre¬ 
spond exactly with the ammonia stills. 

Benzene stills are built in single columns and consist 
of sections of e<iual design right through. Dephleg- 
mating action in the still itself is not desired. As the 
oil enters* the top of the still at a temperature at 
which the vapor pressure of the l)cnzene is high, such 
columns must l)e well covered to reduce radiation as 
much as possible. There must be as many steam pas¬ 
sages and baffles on each tray as can be arranged and 
•dead spaces ipust be avoided. 

To obtain the best heat economy, the incoming rich 
oil first pas.ses through a tubular heat exchanger in 
which it absorbs the heat of the benzene vapors leaving 
the still. It then circulates through a second heat 
•exchanger, al)sorbing the heat of the effluent oil. Then 
it passes through a preheater with steam coils or 
specially shaped heating elements offering large heat¬ 
ing surfaces, from which it is charged into the still. 
By these means a low steam consumption in the still 
is obtained. 

A l)(Mizene still rarely gets out of order or obstructed. 
The oil does not deposit solids while in the still. If 
the li(|uid boils over, it is due to overloading, a sud¬ 
den increase of steam pressure or.water in the oil. For 
proper operation of a l)enzene still, it is important that 
the efjlucnt oil leaving the still should contain only 
traces of l)enzeno. It should leave the still at a tem¬ 
perature not below 150 deg. C. to be sure that it is hot 
contaminated with w'ater, which decreases its absorbing 
properties and increasjps the steam consumption in the 
still. 

Most of the benzene column stills work only •with 
direct steam, which should be superheated to prevent 
too rapid condensation, allowing the condensed water 
to mix with the oil. Some builder's provide a few of 
the sections with steam coils, thus reducing the amount 
of direct steam and decreasing the chances of getting 
watered spent oil. 


The benzene still designed by Dr. Gasser has tubular 
sections which are horizontally placed one above the 
other in a scaffold of joists and arc connected by pipes. 
The oil has to make a round trip horizontally through 
each section, and flows over a steam coil all the way 
downward through all the sections. Just enough direct 
steam is lot into the bottom section to accelerate the 
distilling action. With such a still it is very easy to 
keep the oil free from condensed water. The steam 
consumption is considerably lower than with the ordi¬ 
nary column still. The sections, being arranged in single 
units al)ove one another, are easily accessible. Also 
it is possible without difficulty to redistill the crude 
benzene continuously and recover the heavier products, , 
toluene, xylene, solvent naphtha, etc., as separate frac¬ 
tions at the same time. 

Control of Column Stills 

Control of the column stills is had by adjusting the 
steam consumption, the amount of liquor or oil passing 
through, the steam pressure, temperature and composi¬ 
tion of the effluents. 

The waste of steam with continuous ammonia stills 
can be considerable before being observed. In large 
plants or where steam is generated directly liy fuel, a 
steam meter should be connected into the steam lines 
leading to the stills. There are a number of reliable 
steam meters on the market which are too well known 
to call for a description in this connection. 

Ammonia liquors should be passed through a meter 
t)f the piston type, as wheel and propeller meters are not 
as reliable, are too sensitive to changes of temperature 

and too easily get out 
of order or * become 
obstructed by tar and 
naphthalene deposits. 
The flow meter shown 
in section in the figure 
is a simple, cheap and 
reliable device which 
is not generally 
known and is equally 
adaptable to ammonia 
liquor, oil or benzene. 

It consists of a valve¬ 
shaped body a with a 
tubular seat b which 
is slightly tapered in¬ 
side. In the center of 
the tube b a spindle c 
is rigidly fastened 
and screwed into the 
bottom of the valve 
body. Over it a tube 
d slides vertically, to 
which is fastened on 
its lower end a valve 
cone e. The tube d 
projects on top into a 
gage glass / fastened 
by a lower gland g 
and an upper one h, 
the latter being pro¬ 
vided with a vent cock 
on top. Behind the 
gage glass an enam¬ 
eled scale is arranged, 
graduated in liters or 
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f^allons per hour. The feed cock is arranfred on the 
outlet end of the meter. The liquor, oil or benzene 
passing through the meter lifts the cone e in proportion 
to the amount of liquid passing through, and the top of 
the tube d indicates on the scale how much feed is 
applied. 

The advantage of the instrument rests with the fact 
that the movement of the indicating tube d is not im¬ 
paired by a gland or similar guide, but moves freely 
in the glass tube, which is under the same pressure as 
the inside of the meter. The instrument is also built 
in another type in which the scale is arranged under¬ 
neath the valve body and the indicating spindle pro¬ 
trudes thereby through the bottom downward. The 
meter must be arranged with a bypass so that the still 
need not be stopped should the gage glass break. As 
brass is quickly destroyed by the corroding effects of 
ammonia upon copper, these meters are made entirely 
of iron for use on byproduct plants. 

Steam pressures are read on ordinary steam gages 
with large dials; recording gages are rarely used on 
stills. Temperatures are of the greatest importance. 
To make sure that the temperatures are actually read 
and observed by the men in charge, the use of mercury 
steel tube thermometers which have dials exactly like 
steam gages are recommended. Excepting the rigid 
types, they offer the further advantage that they can 
also be su^plied with flexible connection between indi¬ 
cator and mercury stem. The mercury stem is im¬ 
mersed in any remote corner or up on top of a still or 
main, while the indicator, which is connected to the 
«tem by means of a flexible capillary wire, can be fixed 
in a convenient spot where it can be continually seen. 
This makes it possible to arrange all the thermometers 
belonging to a benzene or oil still in one row so that the 
operation of the still and the attached apparatus can be 
observed at a glance. Where it requires special atten¬ 
tion to keep the spent oil at the required temperature 
the outlet thermometer of the still should be arranged 
for indicating and recording at the same time. 

Production of Oil From English Shales 

An interesting report upon the shale deposits under¬ 
lying the county of Norfolk, England, has recently been 
issued, reports Consul General Skinner, of London. The 
shale is said to be found at shallow depths and can be 
delivered at the principal works at a cost of 5s. (.$1.21) 
per ton. The yield of a good quality of crude oil by 
means of treatment in specially designed retorts is re¬ 
ported to be satisfactory, and the nearness of the 
deposits to the surface makes possible the removal of 
the overlay and the excavation of the shale by means of 
mechanical diggers. 

Two commercial seams of shale have already been 
opened up and are at the present time available for pro¬ 
duction, though a number of otbar shale seams have 
been disclosed beneath these in boring operations to 
test the full depths of the shale deposits. 

The upper seam is a hard, well-laminated body of 
shale 8 ft. thick, having two small bands of “blaes,” or 
less hard and laminated shale, intercalated with its 
other members, respectively, 6 in. and 5 in. thick. The 
whole seam, including these bands, can be classed as 
rich commercial oil shale. Variations in physical prop¬ 
erties and chemical composition naturally occur in a 
seam of this thickness, and these differences'have been 
carefully noted and analyzed. 


The lower scam is 8 ft.* thick. Its roof is 87 ft. from 
the surface and its base rests on a band of pyrites at 
45 ft. which forma a good hard floor. This is a good 
mineable seam, being comiio.sed of a black shale 4 ft. 
thick, and a lower 4-ft. seam of hard, dark-green shale. 

Oil Content 

The oil content is present in a dual* form namely, in 
,*i ^ate of free oil absorlMul from some source of liquid 
oil beneath or in juxtaposition to the beds affected, and, 
secondly, in the form of a heterogeneous material of 
unknown origin, indigenous to and ]irobably deposited 
along with the other elements of the shale at the time 
of its inception. 

The yield per diiy ton of shale treated is stated to 
average 83 gal. of oil content, from which may be re¬ 
covered 7 gal. of g.a.soline, 9v gal. of kerosene. 9 gal. of 
lubricating oil, with h bituminous residue of .50 lb., 
equivalent to 5 gal. • 

Method of Treatment 

The report referred to also contains the following 
particulars in connection with the retorting methods 
employed for the extraction of the oil: 

Shale mu.st be distilled at a comparatively low tem¬ 
perature in order to obtain and pre.serve both the liciuid 
oil and solid products, the resulting incondensible gases 
being used for heating the retort. In the case of a rich 
.shale, the lower the working temperature the greater 
is the quantity of light spirit and the less gas. 

In the early days of the Scottish .shale-oil indu.stry the 
original retorts were of the horizontal type, like those 
employed in gas making, but the.se were rapidly dis¬ 
carded and the vertical typo universally adopted. In 
these vertical retorts the shale is fed into the retort 
from the lop and exposed to a gradual increase of tem¬ 
perature, by which means the light, medium and heavy 
oils are rclea.sed in rotation. Acce.ss of air must be 
avoided in order to prevent burning the oil, with con.se- 
cpienL production of gase.s. In practice, it as found that 
steam protects and helps to carry away rapidly the oil 
as it is formed, and at the .same time it increa.ses the 
yields of all grades of oil as well as of ammonium salt.s. 
In the development of the Norfolk .shales toward com¬ 
mercial production it has been e.s.sential to devi.se special* 
methods of retorting. The suitability of the.'^e methocls 
is dependent upon factors inherent in the shjde itself, 
and, consequently, foreign to the specific needs common 
to the shales of other and older fields. 

It wa.s the appreciation of the.se nece.ssary departures 
from ordinarily accejded retorting practices that ulti¬ 
mately led to the design, construction and opm'ation of 
a .special retort which not only gives a yield of oil above 
that obtained in the. ordinary laboratory retorts, but, 
on fractionation, the crude oil from this retort separates 
into spirit, kero.sene and lubricating oil ecpial in quality 
and percentage quantities to tho.se obtaimsi from the 
crude oil of the laboratory te.sts. Further, the scrub¬ 
bing of the gas (which was not attempted with the 
laboratory retorts) has yieldedoa further substantial 
percentage of light spirit. 

With regard to the que.stion of the yield of ammemia 
from the .shales, various te.sts have been made of core 
.samples of the upper scam, and the average yield of 
sulphate of ammonia over the whole thickne.ss of the 
seam was 22.6 lb. per dry ton of .shale. The nitrogen 
content, running as high as 0.75 to 0.95 per cent, has 
formed other organic substances, such as pyridine. 



1208 


CHEMICAL AND METALLURGICAL ENGINEERING 


VoL 23 , No. 25 


The German Ve4:etable-Fiber 
Indus^ 

T he attention of textile men in Europe and elsewhere 
is beinj? attracted to the remarkable results being at¬ 
tained in Germany in the manufacture of yarn from 
grasses, plants, leaves, etc., reports H. W. Adams, rep¬ 
resentative of the 1)cpartment of Commerce in Germany. 
This new German industry is centered in the pUnt 
of the Deutsche FaserstofT-Gesellschaft (German Fiber 
Material t'o.) located in Fuerslenberg, in Mecklenburg, 
(Germany. 

This plant was established in 1912. During the first 
year in which it was in operation it confined its activi¬ 
ties to the manufacture and sale *t)f the fibers. In 
1913 .spinning machinery was set up, and since then the 
spinning of yarn from these fibers has been carried 
on on an ever-increasing scale, fturing the eight years 
of its existcrtcc the products of this concern have cov¬ 
ered a wide range of vegetable fibers, including China 
grass, Australian .seaweed, jute, old jute rags and shoddy 
worsted yarn. Besides the above-mentioned fibers a 
number of others were worked up during the war by 
the same firm and extensively u.sed in the various lines 
f)f the German textile industry. Some of these fibers 
werci abandoned after the war, owing to the fact that 
the supply thereof to be found in Germany was not 
sufHcient to warrant their permanent use. Among these 
libers are to be mentioned nettle, hops, willow bark, 
pine needles, cornstalks, ginstcr and asparagus. It has 
been found that the fiber taken out of pine needles 
and cornstalks can be readily used in the paper mills, 
it being possible to produce a very strong and tough 
paper therefrom. 

Prior to the outljreak of the war the Deutsche Faser- 
stoff-(ie.sellschaft was able to secure sufficient supplies 
of China gra.ss. Australian seaweed and jute, and it 
focused its efforts on the.se fibers. During the war 
the importations of this raw material were cut off and 
have not as yet been resumed. Since the close of the 
war this concern has confined itself mainly to the manu¬ 
facture of yarn from old Jute rags. 

Wide Field in Use of Solidonia in Woolen Industry 

• The vegetable fiber derived from China grass is 
known as solidonia. It is similar to ramie, which is 
known ami u.sed in the United States. The Deutsche 
l'’a.serslolf-(ie.sollschaft by means of a special process 
produces a long, line, .soft and curly fiber. The curliness 
of the solidonia fiber pre.sents a special feature. This 
fiber looks very much like wool and mixes readily with 
that product, thus opening a wide field for its use in the 
woolen indu.stry. 

This .solidonia liber was introdjiced into the United 
States shortly before the outbreak of the war and was 
taken ^up by various textile industries, especially by 
concerns manufacturing woolen goods and underwear. 
(Jerman textile experts assert that solidonia is of 
spei-ial importance for u.se in the manufacture of un¬ 
derwear, as it serves, to prevent the garments from 
shrinking. 

In (Jermaiiy solidonia gained a wide field of usfe on 
account of the shortage of wool during the war. As 
a suh.stitute for linen, solidonia has been used in Ger¬ 
many for the manufacture of table linen of beauty and 
strength. It has also been used for machine belting, 
(lerman hosiery and underwear mills have produced 
from it socks and stockings which are diflicult to tear. 


unshrinkable underwear and sporting jackets of fine 
quality and strength. 

The German woolen mills have manufactured an army 
cloth which, composed of 76 per cent wool and 26 per 
cent solidonia, it is as.serted, surpasses in tensile strength 
any pure-wool cloth. Similar results are claimed withr 
respect to paper-makers’ felts, which, with a percentage 
of solidonia mixture, show a considerable increase in 
strength. Furthermore, women’s and men’s clothing 
composed of half solidonia and half wool or shoddy, 
especially in piece-dyed goods, have found a welcome 
on the market. In textile circles in Germany it is de¬ 
clared that there is an unlimited held for the use of this 
fiber. Prior to the war the price of solidonia in Ger¬ 
many was two-thirds the cost of good staple wool. No 
actual comparison can be given at the present time, 
as none of this raw material is coming into Germany. 
In 1914 solidonia in the carded stage found a ready 
market at 30c. a lb., delivered in New York or Boston. 

Splendid Results Obtained in Use of 
Posidonia Fiber 

Another fiber from which the Deutsche Faserstolf- 
Gesellschaft has obtained splendid results is the fiber 
known as posidonia. This is also a vegetable fiber. It 
is derived from .seaweed which is dredged in Australia 
and cleansed and washed in sweet water. Brought to 
Germany, the fiber is subjected by this^ coftcern to a 
chemical treatment for the purpose of softening it and 
making it resilient, the original fiber being stiff, harsh 
and brittle. The staple of this fiber is declared to be 
equal to a medium staple wool, and it is spun on the 
worsted and woolen system. This fiber is characterized 
by an elasticity and springines.s, and the clotfi which 
is made out of pure posidonia appears to show scarcely 
any creases. German cloth mills have mixed posidonia 
with wool or shoddy, and cloth of good strength and 
appearance has been obtained. German textile men be¬ 
lieve that this fiber, by reason of its springiness, will 
have a wide field of use in the carpet industry. This 
fiber sold at half the price of shoddy before the war. 
Since the war none of this raw material has been im¬ 
ported into Germany. 

Unusual Results Obtained With Jute 

The principal way in which jute has been employed 
in the United States is in the form of cheap lining and 
burlap. The Deutsche Faserstoff-Gesellschaft has ac- 
compli.shed some unusual rcsults with jute. By a special 
process of chemical treatment a long, fine and beautiful 
fiber is being produced therefrom, a fiber which can 
readily he spun on the worsted system, pure or mixed 
with wool. 

This same concern has secured fine results from old 
jute rag.s which arc being cleamsed and made into 
.shoddy, which also can be spun on the worsted or 
woolen system. 

The inventor of all the processes has been the manag¬ 
ing director of this company’s plant since its estab¬ 
lishment in 1912. 

This plant began work with a total of fifteen em¬ 
ployees. Its personnel now numbers over 250. The 
buildings have been enlarged and new ones erected, 
and plans are on foot to make still greater additions. 
The output of this plant is 10,000 lb. of treated fiber 
per day of eight hours. The worsted mill is now con¬ 
tinually working, being operated in three eight-hour 
shifts. 
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Defects Arising in Steel During Fabrication 


Microscopic Appearances Caused by Surface Defects, Cold Workings Overheating, and Burning—Nuclei 
of Fatigue Fractures Are Associated With Phosphorus Bands—Photographs of Changes 
in Structure During Annealing of S(eel Castings Are Also Given 

• By AUSTIN B. WILSON 


G ICNERALLY speaking, by “defects in steel” it is 
understood that those defects which can bo 
avoided by the employment of the proper practice 
are meant. The effects of almost all defects can be 
more or less mitigated in some way and in many cases 
entirely eliminated. There are, however, some defects 
which cannot truly be regarded as such, since, although 
their presence is not desirable, they do not under favor¬ 
able conditions exert a marked influence upon the 
behavior of the metal. “Defect” in reality should be 
used to designate only those substances or conditions in 
the metal which make for failure in service. 

It is possible to divide the defects which cause early 
failure into two great classes—defects due to errors in 
chemical composition and defects due to the treatment 
of the steel during the process of manufacture. Of 
these two great classes the latter is undoubtedly the 
one of greater importance inasmuch as it is the one 
more frequently met with. 

The errors of the first class are due as a rule either 
to errors in the original charge or from reactions which 
occur during melting and refining. 

Unsuitable mechanical properties are the direct result 
of larger errors in chemical composition, but this phase 
may here be entirely disregarded, as this is not in 
reality a defect in the material, but rather an error in 
the choice of metal to be used for the particular purpose. 
Such a case would be the selection of medium carbon 
forging steel for u.se as a watch spring. 

Localizki) Corrosion 

Larger chemical errors may also produce an undesir¬ 
able tendency toward corrosion. As it is highly 


improbable that a cheap and practical method of pro¬ 
ducing an incorrodible iron or steel will ever be found 
this phase may also be quickly passed over. On the 
([uestion of corrosion there are two schools about 
eciually divided. One' claims that corrosion is purely 
electrolytic and takes place only by meAns of small 
galvanic cells formed by impurities. The other asserts 
corrosion is due to direct oxidation of the iron by the 
oxygen of the water. The former attempts to prevent 
corrosion by use of very pure iron. The latter, while 
admitting that pure iron commences to rust less 
quickly than does steel, claims that once the corrosion 
has started it takes place with equal rapidity. 

Whatever the mechanism and theory of the process of 
corrosion may be, it is certain that some impurities 
heighten the tendency in this direction. Figs. 1 tq 4 
illustrate this very well in the case of tinplate which 
contained pinholes in the tin coating. Fig. 1 is the top 
of a can upon which a number of pinholes can plainly 
be seen. After photographing, this can-top was cut up 
and microscctions were taken through and near to some 
of the pinholes shown. Fig. 2 shows a particle of silicate 
slag near the surface of the steel base which has not 
started to corrode, although it can readily be seen that 
the tin coating is perforated. Fig. 3 is another spot 
very close to the former where corrosion of the steel 
has just set in. Fig. 4 is from another specimen show¬ 
ing corrosion in the last stages. 

The reader may well ask for further explanation of 
the above phenomena before proceeding. To begin with, 
the pinholes in the tin coating are due to the evolution 
of gas caused by raising the temperature of the steel 
in the tinning process. This gas, it has been con- 



Pljr. 1. Top of can, 
showiTiff pinholes. 


FIGS. 1 TO 4. PINHOT.es TN TINNED PLATE DUE TO SI-J^G INCLUSION.S 
Fis. 2. SlaK near surface, no corrosion. X 325. FIk. 4. Corrosion In Insi 

X^^3?h * near surface, corrosion starting. 3 jind 4 arc fttrhoci with HNO«. 


X 325 


Flg-o. 2. 
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clusively proved, was absorbed durinjf the pickliiiK 
just prior to the tinning, and the presence of slag is 
known to favor this absorption. The iron of the base 
being electro-positive to the tin, as soon as opportunity 
offers a galvanic action is set up at and through the 
perforations in the tinplate, the iron going into solution 
in preference to the tin and the steel rapidly corroding 
away. This corrosion can be diminished by the making 
of'cleaner steel—i.e., steel freer from slag and oxide 
inclusions. 

Krr(»rs in composition of less magnitude are a greater 
menace in steel than those just described. In case there 
results metal of unsuitable mechanical properties the 
error is soon discovered, but in cases of smaller chemical 
errors it frequently occurs that the defect is not found 
until it has caused irreparable damage. These smaller 
errors may lead to the formation of brittle impurities 
which are suspended or mechanically entrapped in the 
steel or to the formation of brittle intercrystallinc 
envelopes which destroy the cohesion of the metal. Not 
all impurities, however, are mechanically held. Some, 
such as phosphorus, enter into solid solution with the 
free ferrite which is present and thus affect its duc- 
Vility to a great extent. 

In connection with the smaller errors mentioned above 
it might be well to refer -in particular to the alloy or 
“spocial” steels. In heat treating this class of steel a 
slight error in composition may give rise to vastly dif¬ 
ferent mechanical properties than was expected from 
the particular thermal treatment employed. 

Practically the only possibilities of defects in chemical 
composition which are of sufTicient importance to be 
given consideration arc those which arise from the 
incomplete removal of phosphorus, sulphur and other 
undesiiablc elements. It is too well known to require 
more than a passing reference here that abnormal 
amounts of phesphorus and sulphur are the cause of 
•‘i*«)ld-shortness” and “red-shortness” respectively. 

Defects Duh^to Improper Heating 

In considering the defects which are causeil diffing 
fabrication it is well to begin with those which may 
originate during the casting of the metal or even prior 
thereto. Cracks, segregation and non-metallic inclu¬ 
sions originating in poor practice in teeming, or to 
events happening during solidification of the metal, 
have already been briefly noted by the author in an 


article appearing in Chemical & Metallurgical 
Engineering, vol. 23, page 1,161, Dec. 15, 1920. 

Defects originating in the hot-working will now be 
considered. Under this heading fall all operations such 
as forging, rolling, pressing, hot stamping, etc.—in fact, 
all operations in which the steel is worked at tempera¬ 
tures exceeding or very close to its critical point. These 
defects are entirely under the control of the steel¬ 
maker and can usually be traced to either carelessness 
or ignorance. , 

It sometimes occurs that through some inadvertence, 
possibly the breaking of a pyrometer thermocouple, pos¬ 
sibly non-uniformity in the heating of the furnace, one 
piece or perhaps a certain portion of a piece is heated 
to a temperature much .higher than the rest. This 
causes the metal at that spot to become w^ak and 
brittle and, should the piece be subjected to mechanical 
working, might cause the formation of internal cracks 
or fissures which would be revealed only upon failure. 
In Fig. 5 is shown an internal crack found in the head 
of a rail. This crack, unlike a crack exposed to the 
oxidizing influence of the air, was found to be free 
from oxide and probably originated as just explained. 

Cold-Working 

Finishing at too low a temperature or “cold-working'^ 
induces “strain-hardening,” which, although sometimes 
permissible, often leads to very serious results. Where 
this strain-hardening is used merely to stiffen small 
articles not to endure any great stress it serves its 
purpose well. It frequently happens, however, that 
cold-worked materials, for instance bolts or rivets strain- 
hardened in forcing into place, are called upon to sustain 
imiK)rtant loads and at the same time are subjected to 
alternating stresses. Experience has proved that strain- 
hardened metal is particularly unreliable in such cases. 
It is wise to avoid the use of cold-worked metal where 
important loads must be borne. 

Frequently cold-working occurs through ignorance or 
carelessness in engineering construction, for instance 
cases such as forcibly “setting” pieces which do not fit 
properly or correcting small irregularities in shape by 
hammering. In tank building bolts and rivets are often 
hammered until quite cold, although it is an established 
fact that a rivet with a distorted structure corrodes 
much more rapidly under certain conditions than does a 
well-annealed rivet. 

In a few cases, notably that of cold-drawn wire, 
strain-hardened metal is quite reliable as far as 
strength is concerned, but even the increase of elastic 
limit so caused does not accomplish much in preventing 
failure from fatigue. Fig. 6 shows the badly distorted 
microstructure of a severely cold-drawn wire which 
gave poor service as an automobile wheel spoke. Fig. 
7 shows a finer, more uniform and much less distorted 
structure in a wire of exactly the same composition. This 
structure was obtained by “patenting,” a form of heat 
treatment which gives to wires a fine, sorbitic structure. 
This wire gave good service, and although of slightly 
lower elastic limit far surpasses the former in resist¬ 
ance to fatigue. 

Too severe cold-working also causes defects other 
than those mentioned above. These are defects which 
are discovered during fabrication and which merely 
result in scrapping. The author has in his possession a 
wire which has been overdrawn so severely that 
numerous checks have occurred throughout its length. 

Cold-working of steel results in leaving the struc- 
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_ FItr. 6. iSadly ljl^4Ulrled structurt.* of oold-driiwn wire Hpok**. 
Etched with plerie ;ic-ld. X 100. 

Flff. 7. Sorbitic HtnieUiie of ••patented’' wire spoke. Etoliod 
with pleriv* add. X 100. 

ture of the metal in a distorted and strained condition. 
It is generally accepted, however, that cold-working does 
not permanently damagre the metal as long as the 
tensile strength continues to increase. Fig. 6 as well 
as Fig. 8, a Jow-carbon wire, illustrates typical cold- 
drawn and therefore severely distorted wire. Although 
it is less frequently a cause of defects than its opposite. 



KIk. In ntrkrl .sled for^inK. Rtrhed wllh plc-rU- acid. 

> . 10 . 

Kip:. 11. rolled inl<» .siirfa*-i* of .sheet. T’netehed. • too. 


too drastic working is likewise dangerous in cases where 
the additional hardness and strength imparted by the 
cold-working is relied upon. 

An example of a very superficial cold-working is 
shown in Fig. 9, a photomicrograph taken just under 
the bearing surface of a rail—i.e., at u point which has 
been subjected to the severe cold-working of heavy 



S. Di.storti'il .structure of Ic i-arbi i*o]il-dr:i\\ii 
Wtclipd wltli iiilrlc adit. \ .10. 

Fig. 0. ni.storlcil'Vtriu tiiiM' ;it hc.-iring .sui face of i :ils 
oxide »;troak (gray) In .scjiiii. wllh ph-rlc : ’id. X 10. 

trains at a high speed,. If worked unetiually dilTerent 
portions may recrystallize at diirerent rates on anneal¬ 
ing, thus causing cracks. This, however, is’ not so likely 
to occur in .steel as in certain non-ferrous alloys. 

An excessively rapid deformation of the metal even 
when at a sutficiently high tem])erature may likewise 
result in cracks or checks. No examples of these are 
necessary, as they are illu.strated by photomicrographs 
illustrating other defect.s, their appearance depending 
upon their ex])osure t)r non-exposure to oxidizing 
influences. 

Defects During Hot-Working 

For forging an ingot should be at least twice as 
great in cross-section as the finished shape. It some¬ 
times happen.s, however, that through a desire to effect 
economy in the forging operation a smaller ingot is 
used. This results in a very superficial working of the 
metal. After forging the .structure will be very non- 
uniform, the metal near the surface being fine grained, 
that near the center being coarse and brittle. 

In addition to the foregoing there are several more 
or less minor defects which arc formed during hot- 
working. Among these are the lap.s, seams, etc., due to 
the partial welding of portions of the metal which 
have become overlapped during the rolling or forging. 
Fig. 10 is an instance of this. Another defect in this 
cla.s.s is the rough, uneven finish caused by scale, etc., on 
the surface being rolled into the metal TFig. 11). The 
former defect should be weeded out hy careful inspcc- 



Fiff. 12. Oxide around grains In Fig. 13. Oxide around grains in Fig. 14. Ovprhoatr-rl .sted. Ftf hcfl 

burned steel. Unotched. X 100. burned steel, also dark pearllle grains. with picric acid. X GU. 

Etched with picric acid. X 100. 
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KIG. IG. CROSS-SECTION OF KAIL SHOWING TRANSVERSE 
FISSURE IN HKAl) WHICH CAUSED FAILURE 


Mon before the material is allowed to leave the plant. 
The latter may be prevented only by carefully blowing 
the scale from the surface of the metal before it enters 
the rolls. 

Although often confounded and spoken of as one 
and the same, there is a great difference not only in the 
structure but also in the properties of “burnt” and 
‘‘overheated” steel. Steel that has been “burnt” has 
been heated above the point of incipient fusion and can¬ 
not be restored short of remelting. It is both “cold¬ 
short” and “red-short.” Its cohesion has been destroyed, 


and is well known as granular pearlite or spheroidiaed 
cementite. The tendency toward this structure is 
heightened by the presence of any free cementite. . 

The results of heating in an injurious atmosphere are 
too well known to need more than passing mention. 

Hardening Troubles 

111 (luenching defects may be caused by any of 
several conditions. If carried out from too high a 
temperature a coarse martensitic structure is formed 
which is exceedingly brittle. If from too low a tem¬ 
perature nothing is accomplished. The quenching 
effect mu.st be nearly equal throughout the entire piece 
or severe internal stresses may be set up, often suffi¬ 
ciently great to cause immediate cracking. The quench-"'* 
ing medium plays an important part, some .quenching 
mediums giving much more drastic effects than others. 

Defects arising from improper tempering may likewise 
be summed up in a few words. Tempering at too high a 
temperature undoes all the work of the quenching. 
Temriering at too low a temperature leaves the steeD 
more brittle than is desired and does not remove enough 
of the effects of quenching. Tempering unevenly 
throughout results in severe internal strains, as in 
quenching non-uniformly. 

Fatigue Failures 

Before closing, the author would like to call attention 
to a class of failure which is due qsuffily to some 
inherent defect in the steel. These are the “fatigue” 
failures. This class of failure is met with in rails and 
is known as a failure from a “transverse fissure.” Fig. 
L5 is a photograph of the top portion of a 10 * 0 -lb. open- 
hearth rail which failed from this cause. The fissure 



FIGS. 16 TO 20. 

h'lK. 16. Slrrnkofl structure at nucleua of tran.svcrso flasure. Etclu'd with Stead’s cupric chloride reagent. X 10. 

Fifi:. 17. Crack in rail Jiead followini; hliih-pho.Kphoru.s (llirht) strt'aks. Etched with cupric chloride. X 10. 

18. Stri'akcd structure In nickel steel wrist-pin shown in Fltr. 14 (pat;o 1,211). Etclicd with cupric chloride. 10. 

FIk. 10- Stri*aked stnu ture In cross-section of lln-plate. Ktchi'd with cupric cliloi Idi*. X 200. 

L’O. Unirurin, iiiistri‘uked struclure In rail rolled from a reheal« d bloom. Etclicd with cupric chloride. X 10. 


the grains being surrounded by oxidized films, as in 
Kigs. 12 and i:i, which elfectually prevent welding. 
“Overheated” steel has a coarse fracture and structure 
( Kig. 14) and, like “burnt” steel, is extremely brittle. 
Unlike “burnt” steel it can, however, easily be restored 
by suitable heat treatment. “Overheated” steel results 
from* long annealing at a temperature below'that of 
incipient fusion. • 

Reheating for a prolonged time even at a moderate 
temperature has a detrimental elTect upon steel to be 
used for certain purposes. Treatment of this kind, say 
a long tempering just below the critical point of 9 steel 
containing pearlite, causes the pearlite to break up and 
the FeU to form small globules in a ferrite matrix and 
eventually to coalesce into much larger particles. Thus 
we have large cementite islands surrounded by ferrite. 
This structure is the softest, weakest and most ductile 
which can be assumed by any steel containing pearlite. 


can plainly be seen in the head of the rail. It shows 
the detailed fracture typical of “fatigue” fractures. 
Near the center of the smooth area can be seen the 
nucleus at which the fracture started. Once started it 
gradually progressed under the alternating stresses pro¬ 
duced by passing trains until the surface was reached 
and the head completely broken. 

It is, however, not with the progression of the frac¬ 
ture, but rather with its origin, that the writer would 
(leal. A recent paper before the American Institute of 
Mining and Metallurgical Engineers presented con¬ 
vincing data that the origin of the transverse fissure— 
the nucleus—invariably occurred in brittle high-phos- 
phorus areas in the rail. It also showed that rails in 
which the phosphorus was uniformly distributed rarely 
failed in this manner. A few photomicrographs illus¬ 
trating the above are included herewith. They are aU 
etched with Stead’s cupric chloride reagent, which 
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lil. Tyi)ic’:il nr o.'ist strucluro showing hii»l 

annealing.* JOtehert with picric acnl X TT). 

Fig. I’oor .‘iniR-.-ilinK, Kt«-ln*«l with picric aehl. X 75. 


darkens the purer metal and leaves white the portions 
higher in dissolved impurities such as phosphorus. 

Fig. 16 is a longitudinal section through the nucleus 
of a transverse fissure! The pointed projection is formed 
by a portion of the nucleus. This specimen has a 
distinct banded structure, showing a poor distribution 
of phosphorus, and it will be noted that the broadest 
white band—i.e., the most pronounced phosphorus 
segregation—occurs exactly at the nucleus. Fig. 17 
was taken near the nucleus of another fissure. It shows 
the same banded structure and a longitudinal crack 
following closely the white high-phosphorus bands. Fig. 
18 typifies the same structure found at the nucleus of 
a fatigue fracture which occurred in an airplane wrist- 
pin. Fig. 15) shows this same type of structure as found 
in poor tinplate. 

As stated above, proper heat treatment will remove 
almost all danger from this source. The steel should be 
heated to a temperature well above Aci and held there 
for a long time to allow the proper diffusion of phos¬ 
phorus to take place, after which the now coarse grain 
of the steel must be refined. In rail making it is merely 
necessary to reheat the bloom before rolling. The grain 
will be refined during subsequent rolling operations. 
Fig. 20 illustrates the structure of a rail so treated. 
Note the uniform phosphorus distribution and the 
absence of streaked structure. 

At this point it would be well to mention a popular 
fallacy of which one frequently hears; namely, failure 
through “crystallization” caused by alternating stresses. 
This is not possible. A fatigue failure is the direct 
result of the gradual breaking down of the crystal 
grains. 

Annealed Steel Castings 

In a recent test of steel castings in which the author 
participated about * forty heats of metal were made. 
Representative test pieces were taken throughout and 
specimens were subsequently cut from the.se for micro¬ 
scopic examination. After etching with picric acid 
they were classified as to annealing. Figs. 21 to 24 
represent respectively bad, poor, fair and good anneal¬ 
ing. Fig. 21 shows the well-known cast or Widman- 
stattian structure typical of all steel before heat-treal- 
ment. This structure is weak and brittle, especially 
under shock, and its elimination is the primary object 
in the annealing of steel castings. Under static or 
tensile tests these four classes of structure differ 
slightly in physical properties, but under shock great 
differences are readily made manifest. Analyses of 
these heats were approximately: carbon, 0.2.5; maii- 



in thio annkaijn*^ (»f i'a.'^t .•^•rKioi. 

Fiu. L’:; K;ilr sinnr.-i'.'nf;. only lr:n*p of cast atnirturo remaining. 
FtolKMl Willi i»ii‘rlc aiMd. X 

Km. L*1. iJonil aniK'aliiiK. lClfln-«l willi pii'iMi -ul. 

ganesc, n.6D; sulphur. 0.026; phosphorus, 0.010; silicon, 
o.l)1.5. Tho results of the tensile tests averaged: yield 
point, 76,.5.50; elongation, 29 per cent; reduction of 
area. 46.2 per cent.. Under a P>6mont drop te.st with a 
piece of given cross-section the bad, poor, fair and good 
annealing gave, respectively, resistance to impact of 2. 
12, 1.5, 16..5 kilogram-meters, which agrees perfectly 
with what the micro.structures would indicate. Fig. 21 
shows a very pronounced Widmanstaitian structure. 
Fig. 22 shows this less pronounced. Fig. 28 shows 
traces of the cast .structure. In Fig. 24 it is altogether 
absent. The need for careful and thorough annealing,is 
here clearly .shown, e.specially in case the material is 
subject to shock or vibration. The test-bars used in 
^he above wore all attached to freight car castings and 
the diircronces in structure wf^re readily traceable to 
variations in the annealing practice. 

In concluding the author would say that he has 
hardly scratched the surface of his subject, but that the 
explanations and descriptions given are only those which 
are generally accepted by metallurgists. This paper 
and the preceding* may, therefore, bo of value to tho.se 
who, although more or less interested in'the .subject, 
have not either the time or facilities for its study. 

NiiwJira Falla, N. Y. 

Newcastle Steel Works Expands 

An expenditure of about £8,.500,000 has been decided 
upon by the directors of the, Rrokon Hill Proprietary 
f'o. (fitd.) of Australia for extensive additions to the 
present plant at the Newcastle Steel Works, where 
already 5,000 men are employed. The demanils of the 
commonwealth for adecpiate supplies of iron and steel 
for newly established industries as well as increased 
orders from abroad brought about thi.s decision. Two 
representatives of this company have been sent to the 
United States for the purpose of gleaning information 
relative to the cost of the recpiired additional machin¬ 
ery, acc-ording to advices from Consul General Sam¬ 
mons, of Melbourne. All additions are planned to be 
completed in two years. Another bla.st furnace, mak¬ 
ing four in all, is to be erected, together with the 
added number of coke ovens reejuired. A byproduct 
plant will be u.sod in connection with the coke ovens. 
Other additions include a duplex steel plant, a continu¬ 
ous mill for the rolling of steel bars and billets, a 
duplication of the present rod mill, and a sulphuric-acid 
plant for the supply of acid in connection with the 
production of sulphate of ammonia and for galvanizing. 

f'iiK.M. St Mkt. K\*: ol. No. I 1.'',. in'JO. p llGl 
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World’s 1920-21 Su£rar-Crop 
Estimates 

T HK world's siijrar-crop estimate for 1920-21 is 
over 1,700,000 tons greater than the production of 
1919-20. ‘While definite advices have been received 
from many sources, some of the reports are only par¬ 
tial and are s*ubject to adjustment, and it must be 
understood that in a great many instances there arc 
still two or three months of growing weather that can 
materially affect the present outlook, says the Wet'kly 
Stittisticiti Trade Jimrnal. Under such conditions these 
crop estimates must be looked on as more* of an indi¬ 
cation than an estimate, but nevertheless they are quite 
Vcaluable in determining what thd*prospects of supplies 
are for the next siigai* year. ' 

Uane Urops European Beet Crop 

As regards ('iil:a. while the usual in(iuiries have been 
sent to the factories, reports are corning in very slowly, 
due perhaps to the unsettled financial situation there. 
The centrals hesitate in giving any indication of their 
probable output until conditions improve. The Cuban 
weather during the growing season has been favorable 
in the we.stern half of the island; the ea.stern half has 
been lacking somewhat in rainfall. Santa Clara 
Province was affected by a light rainfall. Increased 
planting has been reported in a number of sections. 
•Ten or twelve new factories that are either complete 
or under construction may add something over last 
year's production. For the present the Cuban crop 
indication can be placed at 4,000,000 tons. 

Santo Domingo and the British West Indies have all 
been affected by a more or less serious drought during 
the growing season and in some cases crops are reduced. 
The weather in Porto Rico has been irregular, but no 
material change is expected in the production. Formosa 
and Japan will show increased outputs. Dry weather 
prevailed in Natal and the Fiji Islands. 

Preliminary figures issued several months ago, 
based on sowings, are not likely to be attained in the 
European beet crop. 'Many contributing circumstances 
have been the cause; partly irregular growing weather, 
lack of coal, transport materials, labor, etc. The figure 
for (iermaiiy, based on a yield per hectare much below 
a normal acreage, indicated on the area planted a crop 
of 1,300,000 tons, but even the low yield per hectare 
used by us will not be reached, and it is hardly 
likely that a crop in excess of 1,150,000 tons will bo 
made in that country. Similar conditions obtain in 
(Czechoslovakia; latest official advices from there state 
the crop would reach only 650,000 tons raw value. 
France is showing quite an. improvement over the 
preceding crop and will probably have a production of 
10(^000 tons more than its last one. Spain also shows 
a material increase. 

Amerk'an and Canadian Beet Crops 

Regarding conditions in the United States, the output 
of the beet crop in Ohio is estimated at 45,000 tons, 
Michigan at 145,000, Colorado 250,000, Nebraska 75,000, 
Utah 140,000, Idaho 50,000, and California 151,000. In 
this last state the compaign is so nearly over that the 
figure given will be very close to the actual out-turn. 

The above estimate is freely confirmed by the United 
States (Government, which estimates the crop of beet 
roots as of Nov. 1 as 8,812,000 tons. Using an average 


yield of the past three years (including last year's 
poor out-turn), gives a crop indication of 900,000 tons. 
This year's yield will exceed the three years' average 
materially, according to present prospects. 

According to advices, prospects in Canada are very 
good, and with the material increase in sowings the 
indications are that a crop of at least 35,000 tons will 
be made. 

The total indicated world production for 1920-21 of 
both cane and bqet sugar is 17,085,500 tons, against the 
last campaign of 15,310,824 ions, an increase of 1,774,- 
676 tons. The largest world's production on record was 
the 1913-14 campaign, when the production totaled 
18,667,399 tons. f 

Preliminary 1920-21 Figures " 


Preliminary estimates (in long tons) for the 1920-21 
crop in the various sugar-producing countries of the 
world and the final estimates for the two previous crops 


follow; 

('OUlilrii'.- 
IJiiitfNl Stalt'H: 

LouiHiunii.... . 

Porto Ru’fi .... . 

Hawaiian lHlniii|.>- .. . 

Wf'Ht VirKiii . 

f^ihu. . 

HriliHli W<;hL Indio 

Tnnidiui. ... 

nurhufluH. . 

.liiiiiaii'U. 

Aiiligiiu. . 

St. IvittB. 

Other nritiKli Wi'mI Indirs. 

French Went Indn*." 

Martini(|iic... 

Guadeloupe... . 

Santo Doiiiiiiro 

Haiti. . 

Mexico. 

Central AnuTirn. 

GlIHteiTIHlu. 

Other ('enlriil .\iiiiTii'a.. . .. 

South Aiiiericn 

Demerara. 

Surinam. 

Vcneifiuela (oxportH). 

Ficuoilor. 

JVru. 

.VrKcntinn. 

Rrazil. ... 

'I'utal ill Vnierii-u. 

UritiHh Tiirlia (eoiiHiiiiicd hii'all.v i. . 

Java. 

Fonnotiii und Japan .... 

Philippine iHluiida (expnrt>i . . 

'I'otul in Asm. .. . 


AuMlmliii. ... ... 

Fiji laliiiids. . 

Total in .\iiatrali:i and INilyno.Hia 

Egypt (eoiihimied locuM.x i. 

Mauritius. 

|{eiiiiioii. .... 

Natal..... . . . . 

Moziiiiibiiiue. ... 

Total in Africa. 

F.urope: 

Spain. 

Total cane-sugar eropa. 

I iermany... 

(.'zechoHlovakia_.... 

Iliingary and Austria 

France. 

nelriiim. 

Netherlands. 

RuHHin (rkraine, Poland, ete.). 

Swiulen. . 

Deiiiiiurk. 

Duly. 

Spam. 

Switzerland. 

Hulgaria. 

Riiinania. 

Total in Europe. 

United States. 

Canada. 

Total beet-BUgar crops. 


1918 19 

1919 20 

1920-21 

Tons 

Tone 

'I'ons 

250,802 

108,035 

175,000 

3t.7,6l8 

433,823 

435,000 

538.913 

505,500 

525.000 

9,000 

12,400 

5,000 

3,971.776 

3,710,077 

4.000,000 

47.850 

58,416 

60,000 

75,271 

50,000 

50,000 

43,000 

46,875 

45,000 

12,841 

45,540 

13,500 

10,001 ' 

10,036 

8,000 

7.580 

5,651 

10,000 

10,027 

22,000 

20.000 

26.604 

31,000 

25.000 

158,309 

175,736 

189.000 

t.300 

5,000 

5,000 

70,000 

92,000 

100,000 

13,441 

15,000 

15,000 

14,240 

20,000 

20,000 

107,560 

96.000 

100,000 

8,000 

12,000 

12,000 

16,970 

18,000 

20,000 

7.000 

7,000 

8,000 

300,000 

350,000 

350,000 

110,266 

292,110 

225,000 

183.079 

177,155 

300,000 

6,370,348 

6,289.356 

6,715,500 

2,370,000 

3.049.157 

3.000,000 

1,749,408 

1,335,761 

1.513,000 

415,678 

283,482 

350.000 

195,289 

203,000 

200,000 

4.730.375 

4,871.402 

5,065.000 

1918 19 

1919 20 

1920 21 

Tiiii^t 

Tons 

Tmi e 

209,853 

175,000 

175,000 

80,000 

60,000 

60,000 

289.853 

235,000 

235,000 

75,899 

90,000 

80,000 

252,770 

235,490 

240.000 

50,000 

40,000 

40,000 

185,000 

150,000 

160,000 

20,615 

35,000 

40,000 

584,284 

550,490 

560,000 

6,618 

6,048 

5,000 

11,990,478 

11,952.296 

12,580,500 

1,324,579 

AAA J 

750,000 

1,150,000 

535.000 

650,000 

700,000 < 

50,000 

50,000 

110.096 ^ 

154,444 

250,000 

74.183 

146,918 

225,000 

173.436 

238.692 

300,000 

336,616 

225,000 

175,000 

127,467 

145,000 

175,000 

144,600 

160,000 

165.000 

106,682 

182,843 

175.000 

139,409 

81.650 

175.000 

10,800 

2,441 

8.550 

10,974 

10.000 

10,000 

10,000 




3,250,309 

2,689,071 

3,520,000 

674.892 

652,957 

. 950.000 

22,300 

16,500 

35.000 

3,947,501 

3,358,528 

4,505,000 


Grand total, cane and beet sugar.. 15,937,979 15,310,824 17,085,50 
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Refractories for Electric Furnace' 


A description of the Properties of Refractory Brick and of the Raw Materials Employed in Their 
Manufacture, With a Review of the Many Factors Involved in the 
Efficient Use of Refractories in (General 

V 

. By R. M. IlOWEI 


B efore (liscussinK the subject from a theoretical 
or practical standpoint the writer wishes to 
pr,esent certain data to be used as a foundation. 
These data have been Kathered from both private and 
public sources, and acknowledgement is hereby made 
of the splendid co-operation of individuals interested 
in this held. 

Fhysk^al and Chemical Data 
Raw Materials 

There arc nine raw materials which arc most com¬ 
monly used in or which are beiiiR most seriously con¬ 
sidered for use in the manufacture of electric-furnace 
linings. They are fireclay, silica (or canister), mag¬ 
nesite, dolomite, chrome, bauxite (and diaspor), zir- 
conite, carborundum and alundum. The last two are 
mentioned by their trade names, as considerable data 
arc given as applying to these products. Strictly speak¬ 
ing, they are not raw materials, imt can be classed as 
such most advantageously and used to represent this 
general type of material. 

The ranges of analyses given in the accompanying 
table arc believed to be typical of the materials used 
for refractory purposes. 

A discussion of the influences of different impurities 
must be omitted, as this would be the subject of a 
paper in itself. 


ANALYSES n|. ItEEU \(TOI{Y H\V\ MATERIALS 



Fireclay 

h 

•rf 

S 

c 

% 

c. 

« 

1 

1 

V 

1 

o 

O 

Diaspor ant 
Bauxite 

'£ 

o 

.S 

N 

Ignil 

3 16 

Up to 5 

48-52 

42-48 


15 31 

2 72 

•Silica. 

40 70 

96 99 

Up to 5 

Up to 4 

3 io 

4 10 

7 74 

Alumina... 

45 15 

Up to 2 

Up to 1 

Up to 4 

14 2 

52 72 

0 66 

Iron oxide. 

Up to 5 

Up to 2 

Up to 5 

Up to 4 

14 19 

2 6 

3 10 

Lime. 

Up to 0.7 

Up to 0.3 

1 P to 3 

27 34 

'I’raiM* 

IVai'i! 


Magiii'tiia.. 

Up to 0.7 

Up to 0.3 

40 47 

16 20 

11-17 

'rriii'u 

.... 

.Mkalis.... 

Up to 2 

I'll tn fl (i 




'rrarc 



•§5 

u 


I p lo 1 
I'p iuU 3 


Zirconia.. 
Chroiiiic 
oxide.... 
Carbon ... 
Silicon.. . 
Titania ... 


36-46 


Up lo 1 


1-5 I 21 


27 30 
65 70 


i I) MrDowrll & Howo,.L C i m.l’tTum. iS"!-. vol. 3, pp. 199, 201 { 1920L 

(2) Mkt a Cuem. Enu , veil. 8, p. 107(1910). SprrchHnnl. vol. 26, p. 1,075 (1893). 
Privttle cominiinicatioiis. 

(3) Mkt. & Ciikm. Enq., vol. 8, p. 107 (1910). It. Wiihlin, hS/irrr/<«fiffL \oL46, 
p. 767 (1913). Crivatr* rominuiiicationH. 

(4) II. C. Mcyrr, Mkt. A Chkm. Eno., vol. 13,p. 263 (1915). 

(5) CataloB,Carborundum ('o. of America. 


The refractory bricks or shapes made therefrom 
have similar analyses. In many cases the difference in 
composition between the raw material and the finished 
product is simply due to the removal of carbon dioxide, 
water or organic matter, but in a few cases it is the 


* Paper read before the Columbus meeting of the Electric Fur¬ 
nace Association, Oct. 7, 1920. 

tSenlor Industrial fellow of the Refractories Manufacturers 
Assoclatloi^ Industrial No. 4, at Mellon Institute of Industrial 
Research, University of PlttsburRh, Pittsburgh, Pn. 


ri\suU of the addition of a binder, as for example the 
lime in silica brick. 

, Properties of Refractory Brick 

Fu.^inn Point.- -The fusion points of a number of 
refractory brick were publi.shed by Kanolt' in 11)12, and 
as they agree closely with those secured by the writer, 
Kanolt's results are given herewith. That of zirconia 
brick has been determined by .several investigators, 
but the results of ArnoUr and Rutr show the best 
agreement, being 2,600 deg. C. and 2,563 • 10 deg. C. 
respectively. Fused bauxite, or alundum, fuses at 2,050 
deg. C.* Silicon carbide, or carborundum, does not 
fuse but decomposes at about 2,240 • 5 deg. (\ 


EMSION POINTS OE IlEEIl\( I TOR Y 


Kim-lay. 

Silir-a.... .... 

MnBtirHia. 

C'hnimi:. 

Hauxitc. 

Zirronia. 

(Carborundum, dminipimri- iil 
Alundum. 


nuicK 


1 )PR < 

1615 to I7l5t 
1700 to 17051 
21651 
20501 

1563 to 17831 
25633 t., 2600 « 
2240^ 

20504 


When the fusion point of refractory material is deter¬ 
mined, the results actually show the temi)eraliire at 
which a small piece of the material softens under its 
own weight. When the influence of pre.ssure, as well 
as that of high temperatures, is taken int(/consideration 
far different results obtain.” Fireclay brick begin to 
compress slowly at about. 1,350 deg. when a pressun* 
of 50 lb. per sepin. is applied. Zirconia brick “sipiiitted*’ 
at 1,420 deg. C. and 1,600 dt*g. (I. under prcssiinw 
of 75 and 25 lb. per stpin. rt»s pec lively. Magnesia, 


llEIIAVinit (IF KKFItAPT(Hv"Y HRK'K WHEN IIEATEH 
I NUKH |•UES^UJHE UF f.d IJL FEU Sf^lJAHE INFIl 
Kiiidhiif arit'k Iiivi-HtiKiibir 

KiriTliiy niciriiiiK'T and .Snfli-iis jil hIhhiI 1,530 (* 

Silii-a ‘ Hnmn. L«* ('lisildirr.. .. Kinifl al 1,500 <!»•* C, but iirobnlilv 

Hhrarri lit libiiiit 1,600-1,650 deg (' 

Magiii'Hi.'i .. . Mrou II, Mi'llfiraiiii Eiimry Sln-iirHHt 1,410-1,535 ib'ic (* 

(.Chroini*. Mrnwii, Mrllor and Emory Sliriiraat 1,400-1,450 di*K-* ‘ 

Ziri'oiiia .. l-'.htiiiinlcd from Mollor 

and Lriiory.'*S«|uatM” at alirnjt 1,510 di-g ( 

Rauxitr. W. 1-. Rorlitm. .Sofii-iiH at about 1,350 dra (' 

('arboruiiduiii. Jl. (*. LiiidbiirKor.. .No MigiiM of fnilun* at 1,630 ili r < 

11ll* rurmii-i- 'mint 


chrome and silica brick usually show slight sign.^ of 
.sbftcning under pressurt! and then suddenly shear. Load 
tests on bauxite lirick showed cornprtessions of from l.Oti 
to 6.35 per cent’ under a pressure of 25 lb. |)(*r 
at 1,350 deg. C. after one and one-half hours. 


W. Kanolt, U. S. I3iin ;in of .'•itaiid.'Lrd.'i. T*-i li. I'ii|n i li» • 1'a2) 
"H. Arnold, Chem. Zta.» vol. -12, p. 113 (1918). 

’'Kiiff .and Lauschko, Sprcchaaal, vol. 36. p. 70 (1916). 

‘(Cat.'ilog Norton (’o. 

‘Tii<-k<*r and Lampon, J. Am. Chtm. 2?oc., vol. 28-1, p. 953 (1906). 
®Mi‘llor and Emory, Oaa J., vol. 112, d. 478 (1918). .1. IT. Rrown. 
Trans. Am. Ceram. Sor., vol. 14, p. 391 (1912). L*.* (JliftteliiT and 

llogltch, Trans. Am. Inst. Mining Eng., vol. 60, p. 134 (19X9). 
Bleininger and Brown, Tech. Papor 7, IJ. S. Bun-au of Standard'" 
(1913). 

^Private communication, W. F. Rwhow. 















1216 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol 23 , No. 25 


(.•arborundum brick do not iail at 1,650 de^. C." under 
a pressure of 50 lb. per sq.iri. The a<‘c*ompanyin>? table 
indicates what may be expected of different kinds of 
refractory brick when heated under a pressure of 50 lb. 
per sq.in. 

Specific (iRAvirv ok Kefractoky Hric k 

The following data, gathered from different sources, 
illustrate rather clearly how the weight of an instilla¬ 
tion depends upon the type of bricks used. 

(Jrii\ il \ 

? «.■> I 7 i 
7 2‘» 2 44 
i 44 } l>0 
) >M) 4 01) 

) 12 20 
J 15 3 25 
3 yo 4 00 

5 0 • 

• 

The higher values for /.irconia, bauxite, chrome, 
magnesia arTd fireclay brick generally indicate harder 
burning, while the specific gravity of silica brick de¬ 
creases with the intensity of the l)urn. 

KIiECTRIcal Resistivity of Refrai’TOry Brick 

It is natural that inlere.st in the electrical resistivity 
of refractories has increased with the more general 
application of the electric furnace, yet very little in¬ 
formation on the subject is available. Stansfield, Mac¬ 
Leod, and McMahon" have compared the resistivity at 
high temperatures of silica, Austrian magnesia and 
chrome brick made in America, and firebrick from 
('aledonia. Certain data regarding the resistivity of 
electric furnace products are given in trade catalogs, 
but otherwise there is very little information available. 


a narrow and low temperature range and have appar¬ 
ently disregarded the fact that specific heat increases 
with the temperature. 

Thermal Conductivity of Refractory Brick 

'Phe thermal conductivity of refractory brick has been 
determined several times, and in a number of instances 
remarkable checks have been secured. In nearly every 
investigation, however, there has been one marked 
deviation which has been due to the material used. 
For example, Wologdine'"’ used a silica brick sample 
which was not typical of American manufacture and 
noted a conductivity lower than that of fireclay. In 
other cases concordant results have been secured except ^ 
with magnesia brick, a fact which leads one to believe 
that the samples were not typical of the product used 
in commercial furnaces for withstanding the action of 
metal, slag and high temperatures. When these 
apparent discrepancies arc eliminated, the results show 
rather close agreement, as may be seen in the accom- 
])anying table of selected data. 


rnEKM\i.r(3\’i)r( Tivn ^ okukku vctory HiiuavAT i.ooodeg.c. 

IN rOLoMI S I'KH ( l ATIMETKll (T hK I’Kn SECOND PER 


()bhiT\ rr 

!■ im'lriy 

DEG. 

Silica 

C. 

Magnesia 

('liroinr ('arborundum 

Dud lev. 

U 0034 

0.0042 



Woldgfllll#'. 

0 0042 


0.0071 

0.0057 0.0231 

Doiigill. II<hI'<iii:iii 
and (Mibb. 

0 0040 

0 0046 

0 0085 

... . • 

Gocn’iiiniifl (iiH'u-. 



0 0080 


-Avrragr. 

0 00)9 

0 0044 

0.0079 

0.0057 0.0231 


Zirconia ’ brick are said to have a very low thermal 
conductivity. That of silica brick has been observed 
to increase greatly at 1,050 to 1,100 deg. C.'“ 


Mutfriiii 
1- iri‘i*lay. 

Silii-tt. 
MriKiioniu 
t 'liniinr*. 

('iirlioriiriihi 
ItHiixitri" 

\ liitiiliiiiii) 
Zirciiiiiiii- . 



i:i.E( 

TRIC’.M. 

RESIST 

IMTY IN 

DllMS 

I’l-.R (• (■ 


ri'inp Magiii'HiH 

(Miroiiii* 

Sdi#’a 


('iirbiir 



Deg. < ‘ 

Rr.ckM 

HnikH 

linrkit 

lirifk'* 

iiudiiiii''' 

Miiiidiiiid' 


528 






130 


hOU 




21.000 

14 h 



700 




17.000 

10 9 

16 (730 deg. ('.1 


800 


2,800 


13,000 

7 8 


900 


• 760 


9,000 

5 4 

5 3 ( 892 deg. 

C.) 

1,000 


420 


I),(i00 

3 7 

1.8 (1,020 deg. 

(3.) 

1,100 


430 


4,400 

2 1 



1,200 


450 


2.300 

1 3 



1,300 

0,200 

410 

9.700. 

1,300 

0 9(1 



1,400 

420 

320 

2,400 • 

(.90 

0 65 



1,500 

55 


710 

280 




1,530 

HO 


22 

60 




1,565 

25 


18 





♦ Me« 

;iibinh 








Specific Heats (»’ Refractory Hrk'ks 

.Aside from the data given by lleyn" for silica and 
magnesia brick, and that given by Mellor" for fireclay 


SI'EOIKIO MKA'rS OK UEKUVC'ToRY MATEIIIAI.S 


MhIitiiiI 


At 100 Drg. C. At 1,000 Deis. f. 


Kirebrirk)'* 
SiliraiT.. 
Mngiu'Hiu'7. 
Xliiiulu'iiii*.. 

< 'iirburiuidiiiii 


0 199 0 25J 

0 219 0 29H 

0 231* 0 324 

0 198 

0.186 (31,985 (log) 


brick, little is known regarding this constant. Other 
investigators'"'nave simply reported determination over 


coinmunicatloii. A. IjliidbarKct*. 

('.'it.'ilog. 

**l’riv:itf coniMiiiiiu'ntidti, ,1. T.. C'r.'iwforil. 

**F. .\. (j. KitzGiM-ald, Mkt. & Ciikm. E.n’g.. voI. 10, p. 1129 4101 : 2 ). 
‘=^IT. C, Mryor, Mrt. & fiiicM. ICno., voI. 12, p. 791 (1914). 
“Stnnsfb'ld, MucLood find MrM.nhon, Trans. Am. Eloctroclioiii. 
Siir.. vol. 22. p. 89 (1912). 

>*Stansfl(*ld. Murl.ond find MrMnhoii, op. cit. 

’VatfiloK, !h«* Carboruinliiiii Co. 

Norton t''o. 

Hfyn, MittonunK'*n aus dom Konlgllrben Matorialprufungr- 
^nriit, vol. :t2. p. 180 (1914). 

“Wilson, Holdrroft & Mollor, Trans. Ceram. Soc. (Em?.), vol. 
12, p. 279 (1912-13). 

'•'rr.'ufc* cataloKM of tbo maniifncturora. 


Resistance to Temperature Changes 

Refractory brick and .shapes made from fireclay and 
electric-furnace products are only slightly affected by 
sudden changes in temperature. Silica, magnesia and 
chrome brick must be heated very slowly, especially 
at low temperatures, if spalling is avoided. When once 
heated, however, any of these bricks will withstand 


Point of Thormnl 

Kiiiliiro I'ndor rondiii-- 

KiiHioii 50 l.b. por tivity Spoi-ifir ReBiptance 
iVmt Si|.Tn. T.nad, :ii 1,000 MrulHl to 
.Mfi'nial D«'K D*’*. Deg.C. 100 Dog. C Spalling 

ImutIuv . 1,700 1.350-1.400 0 0039 0.199 C.oodt 

Silini..' .... 1.700 1.600^ 0 0044 0 219 Poorl 

Magnonio .... 2.163 1,480 0 0079 0 231 Poor! 

( Miron.#* . . 2.050 1,425 0 0057 Poor! 

L3auxit«*. 1,785' 1,350 Saineap («ood{ 

or mon* Kircclax 

Zirfoiiia. 2,575 l,5I0t l.owt . 

Carboniiuiiiiii_ 2,240 .\ltovo 1,650 0 0231 0 198' Go(^t 

.xiiimluiu. 2, 50 IliRb^ 0 186 Good! 


* EHtitTiHltHl from known data. 

I Avmigft of results wilh 2511) and 75 lb. per sq.in. 
t Privat4) roiiiiniiiiirations. 


considerable variation in temperature if the change is 
not too sudden. The more important data regarding 
the thermal properties of the various refractories have 
been grouped into tabular form for convenience of 
reference and comparison. In many instances specific 
data are lacking, so the writer has taken the liberty 
of supplying relative data or comparative notes to aid 
in the formulation of conclusions. The specific data 
represent the average results obtained. 


•'"Hoyd Dudley, Jr., Trans. Am. Klootrochem. Soe., vol. 27. p. 336 
(1915). S. VVoloKdim*. Elcctrochcm. Met. Ind., vol. 7, p. 383 (190$). 
Douf^ill. Hodsmun and Cobb, J. Sov. Cht-m., Ind., vol. 34, p. 465 
(1915). GocTons and ItIIUs, Ferrvtn, vol. 12, p. 1 ^915). 

*‘C. If. Meyor, op. cit. 

TIcyn, Mltt<‘iliitiKt*n aiift dom Konlglichon Mutoriulprufimg- 
.M.'imt. vol. 32. 1 ). 181 (1910. 















December 22 , 1920 


CHEMICAL AND METALLURGICAL ENGINEERING 


1217 


There is little doubt that the use of fireclay brick 
for metallurgical purposes is advisable wherever they 
give satisfaction. They are inexpensive, easy to install, 
and require leas care in handling than any other refrac¬ 
tory material. However, it is realized that there are 
serious limitations to the application of fireclay brick 
in the electric-furnace industry because of the extremely 
high temperatures involved. Consequently, it is neces¬ 
sary to secure the most refractory firebrick available 
for use in the hotter zones, and even then the furnace 
temperature should not exceed 1,650 deg. C. for any 
length of time. Since this temperature is very close to 
the fusion points of the more refractory fireclays, satis¬ 
factory service is secured by applying certain precau¬ 
tions which tend to increase the life of any refractory. 

•j 

Precautions Aiming to Increase the Life 
OF Refractories 

Insulation of any kind should be carefully avoided 
when fireclay brick are used at their limiting temper¬ 
atures, for when the heat which is naturally carried 
away accumulates on the inner hotter surface failure 
invariably results. Care must be exercised in prevent¬ 
ing the accumulation of plant dust on the furnace roof, 
for it acts as an insulator and sometimes causes failure. 
It is also advisable to make the ratio between the 
heating surface and the radiating surface as small as 
possible in* order to secure additional service from the 
lining. Undoubtedly the use of water cooling plates 
would be advantageous, as has been demonstrated in 
the hotter zones of a blast furnace. A refractory block 
should never be heated from more than one surface, 
especially when under pressure; the results of this con¬ 
dition are shown by the load tests. 

The.se rules apply to any kind of refractory material. 

Use of Silica Brick 

When fireclay brick do not give satisfactory service 
in roofs silica brick are usually installed. They have 
fusion points which are practically the same as those 
of the more refractory fireclay brick, but possess other 
characteristics which favor longer service. They must, 
however, be heated very slowly, especially at the lower 
temperatures, because of their tendency to spall. When 
this precaution is taken and a temperature of over 
1,000 deg. C. is maintained, a silica brick roof should 
give extended service. 

When the roof is heated rapidly strains develop, but 
are often unnoticed because the expansion of the brick¬ 
work holds the brick and pieces in place. Upon cooling, 
however, the brickwork contracts and reduces the pres- 
.sure on the different parts of the roof, thus allowing 
the loosened portions to fall into the hearth. It is 
believed that if the pressure could he maintained during 
a cooling period spalling would be less pronounced. 
Upon heating up again it would be necessary to release 
gradually the pres.sure to allow fov^the expansion of the 
brick, in order to prevent their being crushed. 

It has been the writer’s experience that the smaller 
silica shapes spall less readily than the heavier blocks, 
due probably to the great expansion strains developed 
in the latter during the heating periods. This fact 
would favor the use of small standard sizes rather than 
the larger special shapes. 

Jhere are two characteristics possessed by silica brick 
which are evidently associated with their satisfactory 
service in roofs. They have a relatively high thermal 
conductivity, which helps cool the brickwork, and they 


are rigid under a presduve of 50 lb. per sq.in. at tem¬ 
peratures within'100 deg. C. of their fusion points. 
It is believed that these two facts, coupled with the high 
viscosity of silica, explain why brick of this type can 
be used at temperatures very close to their actual 
melting points. Care should therefore be exercised in 
furAace design and construction to develop the ther¬ 
mal conductivity of the walls to the <naximum. Brick 
made from various sized angular fragments and burned 
so as to convert a large proportion of the quartzite to 
tridymite and cristobolite (indicated by a specific grav¬ 
ity of 2.29 to 2.38) usually have the greater strength 
at high temperatures. 

The use of fused silica brick has not been overlooked, 
and it is doubtful, if they would spall. Their cost, 
however, would hardly be justified, as more refractory 
electric-furnace products could be prepared at a slightly 
greater expen.se. • 

Use of Magnesite Brick 

Magnesia brick are favored with a high fusion point, 
thermal conductivity and resi.stance to the corrosive 
action of slag and metal. Because of this fact the brick 
and grains are used extensively in the hearths and 
bottoms of basic furnaces. They have less desirable 
characteristics of being subject to spalling and to the 
chemical action of certain substances. Extreme care 
must therefore be exercised in the selection, treatment, 
installation and use of this material. 

The magnesite after being burned should contain 
from 4.0 to 8.5 per cent of ferric oxide, as this impurity 
facilitates "'sintering.” When this amount of iron oxide 
is present and the specific gravity is from 3.44 to 3.60, 
the product is sure to be well burned, resistant to 
slaking and will undergo little or no contraction after 
being installed. Either the grains or the brick made 
therefrom may be stored indefinitely if protected from 
water. These characteristics will be affected by the lime 
content, which, as is generally conceded, should be low. 
Investigations reported elsewhere have led'to the follow¬ 
ing conclusion regarding the influence of this oxide. 

“The magnesite that was Iqwer in lime showed less 
tendency to .slake and higher refractoriness, as well as 
greater resistance to attack by firebrick and silica brick, 
and to the action of the corro.sive mixture.”* 

Dense hard burned magnesia brick have a thermal 
conductivity higher than that* of .silica brick and permit 
only slight slag penetration. 

They should be laid dry in order to prevent any pos¬ 
sible action with water and should never be exposed to 
the action of steam,” which cau.ses them to disintegrate. 

They are attacked by carbon at 1,700 deg. C.* accord¬ 
ing to the following reversible equation: 

MgO 4- C -- Mg f CO. 

As this action procced.s, a gray or black deposit cori- 
si.sting'of an intimate mixture of magnesia and •carbon 
is.deposited in the cooler zones. Both silicon and phos¬ 
phorus also attack magnesite when they are prc.scnt in 
the melt, that high in lime being most easily affected. 

When the grains are u.scd in the hearth they should 
be sintered into place in i- to 1-in. layers over a 
foundation of magnesia brick, using a small amount of 

'‘".VIclJowoll and Howe, Am. Inst. MIri. Eiik- Hull. 146, | 309 

( 1919 ;. Thfi forroMivi* iiiixti cuntulruMl phoMphr»r(j.s. .silha and 
ferno oxiil 

H. Yoim«iiian, ./. Aw t?ht m. Boc., vn|. 3. p. 217 (J920). 

I*. WmIIk, Trans. Atn. El»>cti’Ofherri. Sin-., vol. 1], p. 27*' 

(1907). Cofidwiii and Mail* y. lh\d., vol. 9. p. 89 (1906;. K. 10. 

Slude, J. Chrm. Soc , vol. 9.'’,, p. 327 (1908). P. Hlbcaii. CompU 

rend., vol. 141, p. 799 (1907 i. 
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slag as a binder. This practice should result in the 
formation of the densest structure, onfe which would be 
less easily scoured or loosened in patches. 

Dolomite is rarely, if ever, used in the manufacture 
of brick at the present time because of the difficulty 
encountered ill preventing the lime from slaking. Sev¬ 
eral years ago such brick were made at different 
European steel plants, but as it was necessary to use 
them immediately in order to prevent their disintegra¬ 
tion they were gradually replaced by magnesia brick. 

The use of dolomite in patching and, in a few cases, 
for building entire bottoms has continued to the present 
day, probably because of its low initial coat as compared 
with that of magnesite. Dolomites ^tighest in magnesia 
and containing about 4 per cent of iron oxide and 
alumina apparently have the most desirable characteris¬ 
tics; when over 4 per cent is pucsent, especially when 
accompanied.by more than 3 or 4 cent of silica, 
the product is less refr.'ictory.“" 

'Phe writer has compared burned dolomites with 
“treated” dolomites and dead-burned magnesites and 
drawn the following conclusions: 

The magnesites are more resistant to slaking than 
the dolomites or dolomite preparations, also to the action 
of the corrosive mixture and that of fireclay and silica. 
One of the treated dolomites has a slaking tendency 
.so low as to group it with the magnesites; in its 
resistance to corrosion il compares more closely with 
the untreated calcined dolomite high in impurities. 

The materials highest in impurities and lowest in 
lime were most resistant to slaking.” 

Use of ('urume. Zircon i a, Bauxite and 
Other Special Brick 

Chrome brick have certain desirable characteristics, 
but are rarely used in electric furnaces. They are 
favored by a high thermal conductivity, fusion point 
and resistance to slagging action. On the other hand, 
they are diflicult to bond, the chromic oxide may be 
reduced to chromium, and this may contaminate the 
metal being melted. 

The use of a layer of Chrome brick or of chrome ore 
has proved to be a very satisfactory method of sep- 
•arating silica and magnesia brick in order to prevent 
their interaction at high temperatures. It is possible 
that chrome, because of its insolubility, might be 
utilized at the slag line either by itself or in conjunction 
with magnesite. The successful use of chrome might 
greatly increa.se the resistance of the lining to the 
action of the slag, which dissolves the magnesite or 
dolomite .so rapidly. 

As far as the writer is aware few zirconia brick, 
if any, are being used in elcctnc furnaces, although 
several investigators believe that their use will solve 
many,problems. These opinions are based upon the 
high fusion point of the pure material, the low’conduc- 
tivity of the Ivick, and their marked resistance to the 
.solvent action of certain fluxes. 

I'here are numerous commercial disadvantages, how¬ 
ever, which must be overcome before the full refractory 
value of zirconite is developed. The mineral istoften 
badly contaminated with iron oxide and as a result 
its fusion point is seriously lowered. It also under¬ 
goes considerable shrinkage at high temperatures and 
must therefore be given a severe heat treatment before 

*M. ZyromskI, A«i. Mfr., vol. 39, p. 9 (1889). 

«McUow«‘ll and Howo. op. HL 


installation, in order to prevent shrinkage in service. 

It is evident that the raw material used in the brick 
tested by Mellor” was not properly selected or else it 
had not been sufficiently burned. Otherwise brick 
fusing at about 2,474 deg. C. would not have “squatted” 
at 1,420 deg. C. under a pressure of 75 lb. per sq.in: 

Hearing in mind that the influence of impurities and 
of the incomplete removal of .shrinkage will be accel¬ 
erated by the low thermal conductivity of the brick, 
it is evident that ,thrce things must be accomplished 
before the full value of zirconite as an electric furnace 
refractory is realized: 

1. Raw material of the necessary purity must be 

availaVdo, either by proper sorting or purification. • 

2. It must be bonded into a mechanically strong 

brick. 

3. This brick should undergo little shrinkage after 

being in.stailed. 

Very little is published regarding the use of zirconia 
in binding up furnace bottoms. When its high fusion 
point and insolubility is considered, this possibility 
is not remote. 

Bauxite brick have characteristics very much the 
same as those made from zirconite, a fact which is not 
surprising because of the similarity in behavior of the 
dominating oxides found in each. In order to secure 
the full value of bauxite as an clectric-fumace refrac¬ 
tory it is therefore necessary to subject tflc brick to 
an intense heat treatment in order to completely remove 
the shrinkage. Bauxite brick do not poa.se.ss the advan¬ 
tage of having a high thermal conductivity. 

Carborundum and alundum offer good possibilities for 
.service in roofs, as they have all of the assets jof silica 
brick, with the additional advantage to a low tendency 
to spall. Their fusion points are high, as is the thermal 
conductivity. Their tendency to .shrink is naturally low, 
and they can support a heavy load at high temperatures. 
The writer is unable to state to what extent they are 
affected by furnace ga.scs or slag. In a few cases oxida¬ 
tion of the silicon carbide to silica, resulting in the 
weakening of the brick structure, has been reported. 
It is probable that the practice of insulating bricks of 
this type could be practiced with greater safety than 
with other types, becau.se of their higher fusion points 
and lov7 shrinkage. 

Conclusions 

In conclusion, the writer wi.shes to emphasize certain 
factors concerning, the service secured from refractory 
brick. They should be protected from rain while being 
stored in order to prevent the weakening of their struc¬ 
ture. They should be laid up with a material similar 
to the brick themselves, or one which will not corrode 
or flux them, using as small a joint as possible. The 
furnace should be (constructed so that heat will be con¬ 
ducted away from the hotter portions. The ratio of 
heating to cooling R^ea should be made as low as pos¬ 
sible. Refractory brick or shapes should be heated from 
one side only in order to keep the heating surface low 
and in order to avoid the effect of pressure at high 
temperatures. Insulation lowers the margin of safety 
and should therefore be avoided, even to the extent 
of allowing dust to accumulate on the roof. When the 
furnace is being heated this should be done gradually, 
especially where magnesite and silica brick are involved. 
When the furnace is being cooled it should be remem¬ 
bered that cold blasts produce or accelerate spalling. 

*"MeIlor and Emory, op. €‘it. 
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Adsorption by Silica Ger^II ’ 


Adsorption Efficiencies on Ethyl Ether, Acetone, Benzene, Water and Petroleum Ether 
Vapors—Experimental Results—Dehydration of Air at 

Various Saturations—Solvent Recoveryf • 

By E. B. miller 


C ONSIDERABLE losses of valuable solvents such 
as ether, acetone, alcohol, benzene, etc., occur in a 
variety of industrial processes. In the recovery 
of such solvents silica gel will probably find some of 
its most important applications. The general principles 
already discussed apply in this field and we can predict 
approximately the adsorptive power of the gel for the 
vapor of a particular solvent before determining it 
experimentally. These general principles have already 
been illustrated in some detail by experimental data on 
sulphur dioxide, and it will not be necessary to go into 
the same detail hereafter. 

Kor the recovery of solvents after they have been 
adsorbed by the gel the most satisfactory method, 
100 
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Adsorption of Ether Vapor by Silica Gel 
FKl. 6. ADSORPTION RFKlCllflNCY ON FTIITSR VAPOR 
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applicable in nearly all cases, consists in heating the gel 
to the proper temperature and sending steam directly 
through it. For the volatile solvents here considered 
105 deg. C. is sufficient to bring about rapid distillation 
from the gel. This method is particularly adapted to 
the recovery of substances which, like ether, benzene, 
etc., are but slightly soluble in water and do not react 
chemically with it. 

Steam displacement was used in the laboratory exper¬ 
iments described below. In carrying out an exper¬ 
iment the tube containing 100 g. of gel with its 
adsorbed material is connected on» one side with a 
source of steam and on the other with a condenser and 
receiver, the latter being so constructed that its con¬ 
tents may be drawn off and weighed. When all con¬ 
nections are made the gel is heated to about 105 deg. C. 
by immersion in an oil bath. During heating some of 
the adsorbed material generally distills out. When the 
desired temperature is reached steam is admitted to the 
gel and the mixed vapors are condensed and collected 
in the receiver. 

In reference to the percentage recoveries of the 


•piper presented before the Amorlean Institute of f^hr'mir.il 
Kn^ltiecrs. Moiitrcjal, June 28, 1920. , 

tFor Part T ace CnKM. & Mbt. Eno., vol. 23. No. 24. Dec. 15. 
1920, p. 1,155. 


various solvents as shown in the following pages it 
should be pointed out that, working on such a small 
scale, the cxperiment^il errors are relatively large. No 
very special effort was made to eliminate losses in 
handling and weighing the distillates. 

Ethyl Ether 

Fig. 6 gives the results of two typical experiments 
on the adsorption of ether vapor at 25 deg. C. 

The desired mixture of ether vapor and air is obtained 
by saturating a metered volume of air by bubbling it 
successively through several bottles of pure ether kept 
at a constant temperature. The resulting mixture may, 
if desired, be diluted by further admixture with air. 
The weight of ether carried by the air is determined 
by absorbing it completely from a known volume in a 
weighed portion of silica gel and noting the increase in 
weight. From the weight of ether in a known volume 
the volume per cent is calculated on the assumption that 
the gas laws hold for ether vapor, which is of course 
only approximately correct. 

An examination of the curves show that, using a 1.00 
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per cent mixture of ether vapor and air, the gel ac^.sorbs 
at 25 deg. C. an amount of ether corresponding to 
14.4 per cent of its own weight; and, using a 2.08 
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Brttak Point 9^0 Mixture 
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cent mixture, it takes up 15.5 per cent of its own weight. 
I n each case it adsorbed nearly *8 per cent of its own 
weight at 100 per cent efficiency. 

Two experiments were carried out under slightly dif¬ 
ferent conditions. 

At the end of experiment 1 no ether was left in 
the gel. The 15 per cent loss was due to evaporation 
through the vent in the receiver and to experimental 
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losses in handling and weighing. We carried out the 
next experiment using colder water in the condenser 
in order to minimize the loss by evaporation through the 
vent in the receiver. 
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Adsorption of Aqueous Vapor by Silica Gel 
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scribed. During the heating some acetone was distilled 
out and condensed in the receiver, but the amount was 
not determined separately. When the temperature 
reached 105 deg. C. steam preheated to 112 deg. G. was 
passed through the gel for a period of eighty minutes; 
94.44C.C. of condensate was obtained which had a density 
of 0.94094. This corresponds to 33.77 g. of acetone,' 
(T 100 per cent recovery. 

Experiment 2. One hundred grams of gel containing 
33.3 g. of adsorbed acetone. Temperature of condenser 
20 deg. C. Temperature of receiver 0 deg. C. Receiver 
vented to air. 

During heating to 107 deg. G. 8.0485 g. of acetone dis¬ 
tilled over. Steam was then passed for twenty minutes, 
giving a distillate of 16.9726 g., having a density of 
0.81529 at 25 deg. C. This corresponds to 15.^6 g. of 
acetone and 1.6126 g. of water. 

Further steaming for thirty minutes gave a distillate 
of 26.69 g., having a density of 0.9770 at 25 deg. G. 
This corresponds to 3.87 g. acetone and 22.82 g. water. 

Acetone recovered was 27.28 g., or 82 per cent of the 
total. 

Experiment f. One hundred grams of gel containing 
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FIG. 9A. DRYING POWER OF SIDTCA GEL. P/Po = 1 

33 g. of adsorbed acetone. Temperature of condenser, 
0 deg. C. Temperature of receiver, 0 deg. C. 

Acetone to the amount of 6.062 g. distilled over dur¬ 
ing heating 1o 107 deg. C. Steaming for ten minutes 
gave a distillate of 34.47 g., having a density of 0.8654 
at 25 deg. C. This corresponds to 24.8184 g. of acetone 
and 9.6516 g. of water. Further steaming gave no liquid 
acetone. 

Acetohe recovered, 30.8827 g., or 93.6 per cent of the 
total. During distillation the receiver was vented 
through a column of gel. Only a negligible increase in 
weight occurred. 

Benzene (Benzol) 

Fig. 8 gives the results of some adsorption experi- 



Wofar Content CnlenngAir 


Weight of Ge! 10 Ora/ns 
■ Pate SOOcc/min 

t Air safurateot wifhH^O Va/k)r\ 
I atS0X.(/3i276r/Ft^) . | 

. Get rube immersect m itjOot 

! I SO'C. , 

Water in Exit Gas defenninem 
I • by Method 
At Point B Cel had adsorbed 
?l 5^0 of its sown weight of H^O 
Saturation Value 7% I 
111:' 


The vent in experiment 2 adsorbed 0.095 g. of ether. 

• Acetone 

Fig. 4 7 shows the results of several experiments on 
I he adsorption of acetone vapor at 25 deg. C. from 
mixtures with ffir ranging in concentration between 1.18 
and 8.9 per cent acetone vapor by volume. 

The mixtures with air and analyses of same were made 
in a manner similar to that already described for ether. 
The data given on the curve sheet are self-explanatory. 

We give here the results of three experiments in the 
recovery of adsorbed acetone. 

Experiment 1. A tube containing 100 g. of gel with 
33.8 g. of adsorbed acetone was connected with a source 
of steam, a condenser and a receiver as already de- 
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• h'lG. 9C. DRYING POWER OF SILICA GEL P/Po .. 0.267 


ments on* benzene. The curves follow very closely the 
correspondinK curves for acetone. Concentrations were 
determined in the manner already described. 

Recovery. Two experiments are given, differing with 
respect to the temperature of the condenser and the 
amounts of adsorbed benzene present. 


Experiment 1. 100 g. of gel containing 21 g. i>f 

bcQiene. 
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Experiment 2. 100 g. of gt*l containing 33 5 g. ol 

adHurbed benzene. 
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Water 

We have seen that silica gel, even after activation, 
always coTitains some water. The water content varies 
between 5 and 7 per cent by weight, depending upon the 
temperature and time of activation. By prolonged heat¬ 
ing in an air stream the water content may be reduced 
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below 5 per cent, but gel with 6 to 7 per cent gives 
better adsorption. For the sake of clearness in pres¬ 
entation we distinguish between this residual water, 
al^ys present, and adsorbed water. 

Fig. 9 shows the adsorption of water at 30 deg. C. 
from air saturated at 30 deg. C., using gel with an 


initial water content of 7, per cent. The air was passed 
through the gel at the ra'tc of 50 c.c. per minute per 
gram of gel, thence* over weighed phosphorus pent oxide. 
The increase in weight of the latter gave the water con¬ 
tent of the air dried by the gel. For the first two 
hours the amount of water in the air as it left the 
gel tube remained constant at 0.3 mg. per liter, which 
corresponded to 99 per cent etliciency. In other words, 
the relative humidity of the air dried Ry gel was 1 per 
cent.* At the end of two and a half hours the etliciency 
was still 98 per cent and the gel had adsorbed 21 per 
cent of its own weight of water. Adsorption continued 
till the gel had taken up an amount of water correspond¬ 
ing to 25.7 per cent of its own weight, which is here 
called the saturation value. 

Figs. 9-A. 9-B, 9-^" show the drying power of silica 
gel at 30 deg. (-. using air with varying amounts of 
moisture ranging from 100 per cent to 26.7 per cent 
relative humidity at 30 lleg. C. 

Fig. 10 shows the adsorption of water a'j 20 deg. C. 
fi*om air saturated at 20 deg. (\, using a rate of 100 c.c. 



per minute per gram of gel. Here again we have 99 
per cent eUicicncy for 105 minutes, at which point the 
gel had taken up 18.5 per cent of its own weight of 
water. Saturation value was 28 per cent. 

Fig. 11 gives in graphic form a summary of large 
number of experiments on the removal of ad.sorbcd 
water by air displacement. Experiments laive shown that 
at temperatures from 125 to 200 deg. (\ the rate of 
removal is dependent mainly on tjie volume of air used, 
and increases only slightly with increase in tempera- 
ture.* We accordingly do not include here work done 
above 125 deg. C. 

Curves I, II, III and IV show the percentages of 
adsorbed water removed against time for rates of air 
flow ranging from 5 c.c. to 50 c.c. of air per minute 
per gram of gel. An examination of Curves III and IV 
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indicates that the adsorbed water is removed about as 
rapidly with air at 30 c.c. p«r minute as with 50 c.c. 
per minute. • 

Curves V and.VI show the same experimental results 
in which the rate of air flow is plotted against the 
time necessary to remove 95 per cent of the adsorbed 
water at 125 -deg. C. and 105 deg. respectively. An 
inspection of these two curves will make clear that at 
these temperatures little will be gained by increasing 
the rate much above 20 or 30 c.c. per min. per g. of gel. 


Gasoline 


'riie results of two laboratory experiments at 25 deg. 
(\ are given in Fig. 12. The mixtures of air and gaso¬ 
line were made in the usual way. The decrease in con- 
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centration of gasoline vapor during each experiment 
was, of course, due to the removal of the more volatile 
constituents from the gasoline used to saturate the air. 

In order to make the tests on recovery of gasoline 
as rigorous as possible we used in the experiments here 
described not ordinary gasoline, but petroleum ether, 
which contains only the lower boiling constituents of 
gasoline. Tho hydrocarbon vapors were introduced into 
the gel in the usual way, viz., by bubbling air repeatedly 
through petroleum ether at 23 to 25 deg. C. and leading 
the air thus saturated over the gel kept at the same 
temperature. For recovery the same procedure was fol- 
fowed as has already been described for other solvents. 
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The vent of tube absorbed 0.1018 g. of petroleum ether 
during distillation. 

(Fart III will appear in a subsequent issue.) 



Legal Notes 


By Wellington Gustin 

Liability for Loss in Shipment Due to Leakage 

The Supreme Judicial Court of Massachusetts has 
aflirmed the judgments against the Florida Cotton Oil 
Co. in its suits against the Clyde S. S. Co. and the 
Maine Coast Co. The defendants were sued as common 
carriers to recover for the loss of 468 ’ gal. of cotton¬ 
seed oil, being part of a shipment of 100 bbl. of the 
oil. 

The Florida company delivered to the Clyde S. S. Co. 
at Jacksonville, Fla., 100 bbl. of oil to be transported 
under a bill of lading to Machiasport, Me., for the 
Machiasport Packing Co. The oil arrived on Sept. 10 
in Boston, where the barrels were transferred on the 
day of arrival to the Maine company, which forwarded 
the oil in two shipments, one on Sept. 12 and the 
other on Sept. 1(5, to Machiasport, where it was found 
there had been a loss of 458 gal. The oil had been 
received at Jacksonville in barrels which “were new 
six-hoop, white oak, hand-made barrels well coopered, 
made of well-seasoned timber and were tested’' thor¬ 
oughly before being used. 

The Clyde company defended on the gA)und that 
when it delivered the oil to the Maine company no leak¬ 
age had occurred, and under the eighth clause of the bill 
of lading, that “no carrier .shall be liable for loss or 
damage not occurring on its portion of the route, nor 
after said property is ready for delivery to consignee, 

. . . it is not responsible if any loss thereafter 
occurred." It also contended that under the exemption 
clauses, that no carrier shall be liable for damages 
caused by leakage, chafing or loss in weight, it is not 
liable, because the Florida company failed to offer any 
negligence from which negligence can be found. 

Rule of Law Well Settled 

The court cited the rule laid down in another case, 
as follows: 

“The law is well settled in this commonwealth and in 
most of.the United States that a corporation established 
for the transportation of goods for hire between cer¬ 
tain points and receiving goods directed to a more 
distant place is not responsible beyond the end of its 
own line, as a common carrier, but only as a forwarder, 
unless it makes a positive agreement extending its 
liability." 

The Supreme Court said that while the shipment was 
an interstate shipment and under the act of Congress 
commonly called th^ Cormack amendment the initial 
carrier, where the shipment is by rail, or partly by rail 
and partly by water, is made liable for a^loss upon the 
line of a connecting* carrier even if the property had 
been received under a bill of lading restricting the 
initial carrier's liability to loss upon its own line, the 
transportation in the present case having been entirely 
by water, the initial carrier is not liable for loss on the 
line of a connecting carrier, except under common law 
rules. 

The first and second provisions of the bill of lading 
agreed that negligence should not be presumed against 
the carrier, as is presumed under the common law; and 
further “no carrier or party in possession of all or 
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any of the property herein described shall be liable for 
any loss thereof or damages thereto by causes beyond 
its control ... or by leakage, breakage, chafing, 
loss in weight, decay, vermin, changes in weather, heat 
loss or wet." 

‘But the court held that though just and reasonable 
conditions may be imposed limiting the common law 
liability of a carrier, he cannot be relieved when the 
goods are lost or destroyed during carriage through his 
own negligence or the negligence oj his servants or 
agents, though the contract of shipment may exonerate 
him in its terms. And a provision exempting the carrier 
from loss by leakage is reasonable. 

, The Florida, company introduced no evidence other 
than leakage as the cause of the loss. Now the respon¬ 
sibility oT the terminal carrier is the same as that of 
the initial carier. The Maine company took the oil 
under the bill of lading issued by the initial carrier, 
and any valid limitation therein inured to its own 
benefit. Since the provision against liability by leakage 
was valid, the Florida company to recover must prove 
that the leakage was caused by the active negligence 
of the carrier. This it failed to do, and judgment 
was affirmed against it. 

Logan Patent for Creosoting Apparatus 
Held Not Infringed 

The Logan patent, No. 836,592, for creosoting appa¬ 
ratus as limited by the prior art, has been held Viy 
the United States Circuit Court of Appeals, Ninth Cir¬ 
cuit, not infringed in the suit brought by Logan and 
the National Lumber & Creosoting Co. against J. H. 
Baxter and W. H. Jordan. 

The object of the Logan invention is to provide means 
for treating with preserving fluids the butt ends of poles 
used for telephone, telegraph, electric lights, etc., by 
what is known as the hot and cold process. The appa¬ 
ratus presents three vats, into one of which the poles to 
be treated are placed on end upon bars which are 
arranged between heating coils. Above the treating vat 
is a reservoir tank, from which creosote or other fluid 
runs by gravity through a pipe and a valve. Below 
the treating vat is a relief tank, into which hot fluid 
from the treating tank is suddenly discharged by grav¬ 
ity through a large pipe. In operation, as soon as the 
hot creosote is discharged, cold creosote is let imme¬ 
diately into the treating vat to complete the treatment. 

The status of the prior art runs back to a patent No. 
391 issued to August Gotthieff in 1837. Various patents 
cover every element of the Logan claim, says the court, 
except means for the sudden removal of hot fluid from 
the treating vat. 

The apparatus of Baxter and Jordan is operated by 
heating the preserving fluid in thp treating vat after 
the poles are inserted, afterward withdrawing the heat, 
the fluid remaining and being allowed to cool, the poles 
remaining in the single bath twonty-four hours. In 
view of the prior art the court says the scope of the 
Logan patent is limited to the apparatus described in 
claim 2 of his patent, that being a treating vat fitted 
with a small pipe to introduce fluid from a supply tank, 
and a large pipe to permit sudden and immediate dis¬ 
charge by gravity of the hot fluid into another tank, 
so that cold fluid may be immediately introduced into 
the treating tank for completing the process of impreg¬ 
nation. The apparatus of Baxter and Jordan has no 
means by which creosote may be immediately withdrawn 
from the treating vat into a relief tank. Their cylin¬ 


der placed below the treating vat has no such oftice, 
and without adjustment it could not be so used. Those 
differences, the court said, avoided infringement. 

A decree for Baxter and' Jordan was aflirmed. 

Chemical Company Liable for Deaths.of Hoys 
• Bathing in Poisonous Abandoned Pool 

The re.sponsibiIity of a mamifacluriiig plant for its 
vacated premises is the controversy involved in an action 
of Van Britt again.st the United Zinc & Ghomical Go., 
decided in the United States Circuit C*)urt of Appeals, 
of the Kighth Circuit. 

The facts involved show the chemical company owned 
and operated at lola, Kan., a plant at which it manu¬ 
factured sulphuric juyd and zinc spelter. In 1910 it tore 
down the buildings on the |)remi.ses, moved the machin¬ 
ery and wreckage away, and since then has not occupied 
or used the land for any*purpose. There was a basement 
containing acid tanks with lead pipes in an l out under 
what was known as the tower building, and when it was 
torn down chemical refuse was thrown into the open 
basement. As the tanks and pipes were taken out some 
sulphuric acid got into the ba.sernent. Other chemical 
refu.se was left about on the surface, and the old base¬ 
ment later became a pool of clear water from surface 
drainage, strongly impregnated with sulphuric acid and 
zinc sulphate. The vtwant property covers about twenty 
acres and is located on the outskirts of the town. 

In 19n> Van Britt and family were traveling overland 
and camped for a few' days not far from the pool. Tins 
two boys, eight and eleven years old, in passing it one 
afternoon, responded to boyish impulses and went in 
bathing. A short time after going in the younger was 
dead in the pool, the older was taken out, removed to 
a hospital and died two days later "from swelling of 
the bronchial tubes, and gastro-intestinal irritation, 
irritation of the stomach and bowels, which produced 
an inflammation of the bowels and stonuich." He had 
colicky pains, vomiting and gasping for breath. Both 
deaths were attributed by experts to t^e poisonous 
chemicals in the water which had been taken internally. 
The water, when so taken, caused an immediate burning 
in the throat and choking; abd applied outwardly it 
cau.sed itching and slight sense of burning. 

Van Britt brought action for damages against the* 
chemical company, charging that it carele.ssly and neg¬ 
ligently left the pool of poisonous water open and 
exposed, and without inclosure, barrier, danger signals 
or warnings of any kind about it, that it maintained 
the poisonous pool and failed to fill it up. 

The general principle of law is that no one may use 
his property to the injury of another. The court says 
there is a conflict in the decisions as to the extent and 
under what conditions this rule may be carried against 
one as a basis for liability on account *of injuries to 
children resulting from dangerous attractions which he 
places upon or suffers to continue on his premises. The 
application is made more freely where,^the thing com¬ 
plained of is put to no useful, ornamental or other pur¬ 
pose of enjoyment. 

Where the inclosure around attract of land formerly 
used, for manufacturing purposes had fallen away, so 
that the public were free to go at will and had made 
footpaths across it, if a pool of water impregnated 
with poisonous chemicals was attractive to boyish 
in.stincts and impulses as a place to go in bathing, and 
boys yielding to such impulses were killed by the poisons, 
it was immaterial whether the boys saw or could see 
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the pool before they entered Hpon the tract, said the 
court. The law does not class children of tender years 
with idlers, licensees or trespassers upon the property. 

Further it was said that where a manufacturin^r plant 
had been abandoned and dismantled, and the inclosure 
had fallen ayi^ay, so that the public crossed the premises 
at will, the law imputed knowledge and consent to <such 
use to the own^. And where boys, who responded 
to the desire to go bathing, were killed by the poisonous 
chemicals, the owner's liability and amount of damage 
were questions of fact for the jury. 

In another case the court said: “The occupant or 
owner of premises who invites, either expressly or 
impliedly, others to come upon them, owes to them the 
duty of using reasonable and ordinary diligence to the 
end that they be not necessarily or unreasonably exposed 
to danger; and an implied invitation to another to ent^r 
upon nr occupy premises arisen from the conduct of 
the parties, and from the owner’s knowledge, actual or 
imputed, that the general use of his premises has given 
rise to the belief on the part of the users thereof that 
he consents thereto.” 

Judgment against the chemical company for the 
wrongful deaths was aflirmed in the Court of Appeals. 

Bills of Lading Construed in Light of 
Contemplated Adventure 

In a suit by W. R. Grace & Co. against Frank Water- 
house & Co. to recover damages for injury to goods 
caused by the delay in transportation thereof from 
Hongkong to San Francisco, the United States Circuit 
Court of Appeals has affirmed the lower court's judg¬ 
ment in dismissing the suit, and holding that bills 
of lading are to be construed in the light of the nature 
and details of the adventure which was contemplated 
by the parties. 

The merchandise involved was carried by the steam¬ 
ship from Hongkong to Seattle and there discharged 
and placed in a warehouse. It was delayed there two 
months by a stevedores’ strike, and when forwarded by 
the Waterhouse company to its destination at San 
Francisco it was found damaged as a result of the 
delay in Seattle. • 

The court said that facts and oral evidence were 
Admissible to explain ambiguity and to show the circum¬ 
stances of the execution of the contract. Facts which 
were not inconsistent with the terms of the bill of lading 
might be adverted to to make clear what was not clear 
in the contract. 

Again, a steamship bill of lading, providing for car¬ 
riage of the products to the port of San Francisco and 
for delivery “there” to order, or at the vessel’s tackles 
to another carrier on the route to destination, if con¬ 
signed beyond a port of call, and by the connecting 
carrier to be transported into the pbrt of San Francisco, 
did not restrict delivery to another carrier to such 
deliver^ at San Francisco, but, where San Francisco 
was not a port of call, authorized such delivery at 
another port. * 

And a steamship bill of lading providing for carriage 
to the port of San Fraitcisco, to be there delivered unto 
order or at the vessel’s tackles to another carrier, ^and 
referring to a condition on the back thereof which pro¬ 
vided that the goods might be transshipped at any port, 
and for that purpose might be stored in bulk or craft, 
or landed, authorized the landing of the goods at Seattle 
for the purpose of transshipment to San Francisco, 
which was not a port of call. 


Weir Measurement of Liquids: 

By L. G. Chase 

T here are many reasons for close and accurate^ 
measurement of all the elements entering into the 
manufacture of various products under present-day con¬ 
ditions. While production costs are at present decreas¬ 
ing somewhat in certain fields, there is little chance of 
great reductions for years to come. In modem indus¬ 
trial plants, with their complex departmental systems 
of supply from one central source or stockroom, it is 
necessary, to secure accurate records of production 
costs, that the amount of liquids used in the various 
processes be carefully measured. These liquids are 
usually handled in such quantities that it Is not possible ‘ 
actually to weigh them and due to their corrosive and 
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chemical action in most cases they cannot be measured 
by any ordinary type of meter. 

For instance, meters which involve the principle of 
measuring the velocity of the liquid flowing in closed 
lines cannot be used at all in most cases, because they 
depend on a mercury valve to compensate for the dif¬ 
ferential or velocity head. Most chemicals would com¬ 
bine with this mercury in some form or the working 
parts of the mechanism coming in contact with the 
liquid could not be made of such material as would 
withstand the chemical action. Displacement meters 
would come under this same head. There is left for us, 
then, only the weir type of meter. This particular type 
has one disadvantage—it can be used only where 
gravity flow conditions are possible, but such a condition 
can usually be arranged for in services such as those 
contemplated. 

V-Notch Type Weir 

The weir type meter exists in many forms, but the 
V-notch type has been found to be the best adapted for 
accurate measurements of the relatively small volumes 
which would obtain. The formula of the V-notch was 
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derived by Prof. James 
Thompson about sixty 
years afro. Recent ex¬ 
haustive experiments 
have served only to 
prove his hijfh engi- 
neerinyr ability and the 
extreme accuracy with 
which he worked. The 
fornuila he derived is 
as follows: (J. the quan¬ 
tity of liquid in cubic 
feet per minute, etpials 
0.3057/ ? where 7/ is the 
height in inches of the 
liquid passing over a 
right-angled V-riotch. 
This formula is also 
true for a notch of any 
angle less than a right 
angle in direct propor¬ 
tion to the area. In the 
ordinary weir the con¬ 
stant used varies as to 
whether there are any 
contractions or not and 
also varies due to the 
friction of the water 
passing over the bottom 
of the notch. It has 
be^n found for the V- 
nolch that the resulting 
friction forces are the 
height over the notch, 
and therefore a fixed constant can be used. This 
is the constant which Thomp.son determined. Of 
course, the flow of litpiid over any gravity weir 
is proportional to the area times the velocity times 
a constant. The area of a right-angled notch is 
'Otiual to the square of the height. The velocity 
is of course equal lo the square root of 2077 
where 77 is the height. The square root of 20 can be 
combined with the constant due to any contractions, 
and we therefore have the foundation of the formula, 
the <|uantity etiuals a constant limes 77“ into the square 
root of 77, or a con.stanl times 77-. 

With the weir or V’'-notch type meter, it is possible 
to have all parts in actual contact with the liquid made 
out of materials which are not subject to chemical 
action. For in.stance, in the measurement of sulphuric 
acid, a wooden measuring tank can be provided with a 
sheet lead lining and the float rod and notch plate can be 
made of glass. For the measurement of caustic liquors, 
steel can be used throughout. ?f it is desired to 
measure milk or substances of like nature, which require 
extreme cleanliness, measuring tanks, notch plates and 
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same proportionately for any 
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all othi*r elements in con¬ 
tact with the litpiid can 
be tinned. Monel is also 
largely used in making 
parts to resist the action 
of various chemicals. 

riiv: Lk.\ Ukaokpir 

We Will now briefly 
describe a commercial 
type of V-notcb meter to 
show its simplicity and 
adaptability for I b i s 
.service. Fig. 1 shows 
the standard type t)f 
gravity flow meter for 
the measun*ment of any 
liquid not corrosive to 
steel. The \:irioiis parts 
of the instfiimeni and 
their us(»s ar<‘ briefly 
described in connection 
with this cut. The recording mecVianism, which is shown 
in Fig. 2, rnrnishes four kinds of information: First, the 
height ill inches of water flowing over the weir. Second, 
it gives instantaneous indication of the rate of flow. 
This is suitably inscribed on the cam drum, cut of whi(*h 
is shown in Fig. Third, a graphic paper record is 
given in pounds or gallons of li(|nid during any ])art of a 
24-hr. period. Fourth, the integrator .shows the total 
volume flowing between two ditferent readings. In 
order to check the accuracy of the machiin* at any 
instant, it is in»cessary only to ascertain the height of 
the 1 1(111 id actually passing over the notch, from the scale. 
Knowing this height, it is a simple operation to work 
out the formula as determined by l*rof. 'rhompson and 
check the results as shown by the recorder. The cam 
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drum, jjhown in Fig. 3, has suitably inscribed oii^it the 
curve of flo\v worked out from the : power of the head, 
so* that the chart is uniformly divi/Jed and equal 
increments of pen movement on the paper n»c()rd actual 
values in volume. Thi.s permits tjie use of any standard 
type of planimetcr in checking the charts. 

Tlfe integrating device shown in Fig. 2 is driven by 
a powerful douhle-.spring Seth Thomas pendulum clock. 
The aluminum disk on which the integrator friction 
wheel rides is driven by this clock at a speed of two 
revolutions rier hour. The disk is fl in. in diameter. 
The integrator and planimctcred reading of the chart 
can be checked within of 1 per cent. 
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Fig. 4 shows an instrument 'specially designed for the 
measurement of sulphuric acid and'Fig. 5 an outfit of 
this kind applied to the measurement of trade waste 
from a blcachery. 

A recording thermometer can be attached to these 
instruments in such a way that a continuous record 
can be made of both the tjuantity and the temperature 
of the liciuid on^ne chart. 

Special propositions, of coui’se, can be worked out for 
special cases. Measurement of such liquids as sulphuric 
acid, caustic solution, pyroligneous acid, cyanide, coco¬ 
nut oil, etc., is handled siicce.ssfully in actual practice. 

1I';i. 


Repairing l^ips and Rnitom^.of Steel Ladles 

Owing to the nature of the smelting process followed 
at the Nickelton, Ont., plant of the Hritish American 
Nickel Corporation, the slag detained sometimes runs 
high ill matte, the action of which is very destructive 
to steel ladles, tending to wash away the steel at the 
point of contact and injure the vcjssel beyond further 
practical usefulness. 

The company has recently been getting economical 
reclamation by means of thermit welding. The accom¬ 
panying illustrations and sketches give an idea as to the 
work done. Pieces of steel were forged and welded to 
the kettle rather than completely filling up the burnt 
areas with thermit steel. By this method undue con¬ 
traction strains were minimized. 

' In the case of the kettle with the holes in the bottom 
three forged steel patches and two thermit applications 
were made as shown in Figs. 1 and 2, owing to the 
irregularity of the holes and the facility of making two 
welds easier than one irregular patch. The welding of 
the bottom was spread over two operations, owing to the 
fact that there was insufheient material on hand to 
complete the job the first time. In lining up the patches 
approximately 1 in. was provided at the edges for the 
entrance later of thermit steel. Those patches were 
surrounded, by a yellow wax pattern and the usual 
thermit welding practice was then followed. 

In arranging riser patterns these patterns were used 
both inside and outside,* one coming off at the high point 
and tw’o others placed about half way down on the wax. 
The latter tw’o served to take care of the shrinkage of 
metal when the weld started to cool. 

In the case of welds made on the sides of ladles or 
kettles ( Fig. 3) care must be taken not to put too much 
stock in the collar of the weld, otherwise there would 
be a tendency to retard the cleaning or “skulling'' of 
the kettle. In applying the wax collar the wax should 
be from A in. to ?i\ in. fuller than finished shape in order 
to allow for shrinkage during contraction. 

In forging the lip patch the blacksmiths followed the 
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New Trenching Machine 

(Construction companies or plant managers contem¬ 
plating new plants or additions to present properties 
will note with interest the new multipedal trencher of 
the Austin Machinery Corporation of Chicago shown 
herewith. This machine is designed after the fashion 
of military tractors to operate through heavy friction 
clutches on each side, to turn practically within its own 
radius and to be operated by one man. It is particularly 
applicable to plant work w’here new pipe lines are being 
run underground. 

A crew hoist raises and lowers the digging arm auto¬ 
matically, and the endless chain and buckets are of 
standard type. This hoist also acts effectively, because 
of its construction, as a lever to force the buckets to 
dig, by crowding the bucket line against the face of 
the ditch or cut. 

A cleaning device takes care of the sticky dirt and 
scrHi)«iS out each bucket as it passes a point at the head 
of the excavator boom, directly over the conveyor belt. 
This can be adjusted to deliver the excavated material 
to either side of the machine. 

The gasoline engine is of four cyl. four cycle type, 
cooled by an inclosed radiator. ^ 

'Pile digging width, with 18-in. buckets, will run from 
20 in. to 28i in. and with 24-in. buckets from 2Gi in. 
to 29 ill. The standard boom will dig up to 6 ft. in 
depth, although tlje machine is substantial for service 

wdth an extensive equipment 
for digging 8 ft. deep. The 
traction accommodates itself 
to irregular surfaces, as the 
equipment consists of two 
oscillating multipedals. Each 
one of these multipedal trac¬ 
tions is driven independently 
by a friction clutch, so that in 
turning in a confined space 
one may be stopped whi^ the 
other is going ahead, turning 
the machine practically within 
its own length. 
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The conveyor bell is reversible, so that it .can deliver 
dirt on either side. Adjustable screws are provided 
for taking up the slack. 

An important feature of the working performances 
is its easy interchangeability for diggin)? trenches with 
vertical banks or small ditches with sloping sides. 



Synopsis oP Recent Chemical 
'&Mctallui^cal Literature 


Unknown Points in Rail Manufacture.—C. W. Gen- 
net, Jr., of the firm of Robert W. Hunt Co., read an 
interesting paper before the Western Society of Engi¬ 
neers, Chicago, Nov. 18, 1920, in which he asked the 
following pertinent ({uestions, which mu.st sooner or 
later be answered, most probably in large part by 
metallurgists—that is to say, men interested in quality 
in metal: 

1. Arc rails made of steel by the continuous Talbot 
furnace process comparable with those made by the 
straight open-hearth method? In the continuous 
process the furnace is seldom emptied by a hundred 
tons or so of steel and is tapped every two hours, as 
against the ten hours of time required to make an 
equivalent heat in a regular furnace. Is the steel from 
the rapid-working Talbot furnace sufficiently free from 
oxides and other impurities to afford good, sound rail.s? 

2. How can such a matter be q’iickly proved? 

3. What effect, if any, on rails has steel made by 
the duplex process, wherein highly oxidized metal is 
added to the open-hearth furnace,* sometimes very soon 
before tapping? 

4. How can rails rolled from steel containing exces¬ 
sive amounts of impurities be detected? 

5. What effect on rails is produced by recarburizing 
the steel in the ladle with coal or coke and then 
adding cold deoxidizers to the ladle? 

6. What is the real effect produced by holding a 
l^dle of steel prior to casting the ingots to permit time 
for the chemical reactions to settle? 

7. What is the effect on rails rolled from ingots 
cast with running stoppers and sometimes without any 


control by the ladle opofator? How does the size of 
the nozzle, pouring temperatures and time re(|uired io 
cast the ingots of a heat, intluence rails? 

8. How' .soon after casting ingots should they be 
charged into the soaking pits in order to assure a min¬ 
imum of piping and .segregation? What effects are 
produced by delays in promptly charging the ingots to 
the pits, and what is the effect of unduly and rapidly 
chilling the outside or .skin of the ingots? 

9. How long a time and under what conditions of 
giis and air regulation should ingots remain in the 
soaking pits? What kind of control of the pits is best 
to insure against overheating or burning the ingots? 

10. What effect of rolling rails from ingots 

one side of which**has been heated so hot as to show 
a bright white spot significant of overheating? 

11. What effect op rails have different rates of 
blooming the ingots*? In some cases 8 x 8-in. blooms 
are made from ingots in nine pas.ses and in other 
cases in twenty pa.s.ses. Some mills work rapidly and 
others slowly; does this produce any difference? 

12. What effect on the grain structure or the life 
of rails is produced by increasing the number of pa.sses, 
or work given to the steel, w'hen the ingots are rolled 
into rails? One mill makes a rail from a 10-in. s<iuare 
ingot in fifteen pas.ses, while another mill makes the 
.same rail from a 24-in. .stpiare ingot in twenty-nine 
passes. Has the average rate of reduction per pass 
any effect on the life of rails? 

13. What matters mostly influence the production 
of rails showing .seams on the surface? Some heats 
are practically free from indications of seams, while 
on other heats rolled at the .same time seams are 
abundant. 

Photography of Golored and Distant Objects. — In 
his first address as president to the London Section of 
the Society of (’hcmical Industry, Sir WlTJilAM J. POPR 
discus.sed the photography of colored and distant objects. 
His addre.ss is printed in full in the Nov. J5 i.ssue of the 
.society’s journal. In demon.strating the value of a 
spedro.scopically pure red filter between the lens and a 
distant object to bring out greater detail, he availed 
him.self of a familiar phenomenon with ha|?py facility. 

“The atmosphere,” he .s;iid, “is not penetrated with 
equal facility by light of all colors or of all wave lengths. 
The rays of short w.avo length, the* blue and violet, are 
mo.st readily absorbeil and diffu.sed by the air, and, in 
T)a.ssing from short to longer wave lengths, through the 
green and yellow^ to the red, the ab.sorptive ami diffus¬ 
ing effect of the atmo.sphere becomes progressively less 
and less. 

”A simple dernon.stration of the truth of this .state¬ 
ment is presented to us everv day. When the sun 
is high it appears white *)r blui.'^h-white,' and its outline 
is sharp; but as the sun declines it appears yellow and 
lo.se.s its sharpne.ss of definition. Just before the sun 
tails below the horizon it is bright red and shows a 
hazy outline. So that with perpendicular incidence the 
sun’s light reaches tis with but little ab.sorplio!i of the 
blue ray.s by the .short lengths of atmo.sphere through 
which it has to pass. As the sun declines the blue is 
absorbed by the longer stretch of air, and just at the 
setting the atmospheric path through which the .sun’s 
rays reach us is .so long that the blue, green and yellow 
are absorbed and diffused and nothing reaches us but 
the red light. The .same thing happens in a fog; if the 
fog is slight the sun appears yellow and not sharply 
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defined, but if the fo>r is dehse the sun shows red, and 
its circle is very indistinctly defined.' 

“These facts, based upon common observations, have 
a very important bearing. If a distant view is photo- 
K**aphed on an ordinary plate sensitive only to the blue 
and violet, absorption and diffusion of the li^rht ar(j con¬ 
siderable; the resultincf photograph is thus more or less 
ill-defined. Rut^since the atmosphere is penetrated to 
a far greater extent by the red rays, it follows thaf if a 
spectroscopically pure red filt(*r is i)laced between the 
lens and the object, the resultiiiK photojrraph will reveal 
far mf)re detail.” 

Intercry.s(alline Fracture in Mild Steel. -Walter 
I tosENllAiN and I). Hanson, of tlie National Physical 
Laboratory, presented a brief note cm the above subject 
before the British Iron and Steel Institute, Sept. Si, 
1920. Investigations of several, hundred fractures in 
mild steel ^onvince Ihcun that fracture ('except at very 
hijrh temperatures) is by breaka>;e across the ferrite 
crystals rather than between them. They now describe 
four noteworthy failures which aie mainly intercrystal¬ 
line, three from hiKh-pressure steam boilers, and one 
from a tube in intermittent service in hot niter. 

(’ase T (0.14 (') was from the combustion chamber 
of a marine boiler, showinyc severe crackinj? at the cdi;es 
betw’een rivet-holes, associated with low' elestic limit, 
elongation and impact. The cement it e was collected in 
thin layers at the boundaries of ferrite crystals. Nor¬ 
mal results were obtained in all tests from the central 
part of the plate. 

(Tise TI (a boiler drum) cracked around the edffes, 
starting? from rivet-holes. Physical properties, ed^e to 
center, were little different, and the microstructure 
showed only part of the cement ite as intercrystalline 
films; yet the cracks seemed to be most numerous in 
those portions of the plate containinji: the most free 
cement ite. 

Case III. Cracks in all plate.s, but especially the out¬ 
side cover, yi a boiler seam. Physical and microscopic 
tests revealed no abnormality. Sheared rivets falmost 
carbon-free) from the same joint also showed inter- 
crystalline crackinK. A piece of the sound plate was 
torn apart, but this fracture went across the Krains— 
• intercrystalline weakness appears to be associated with 
stresses operatin>r for a period of years rather than 
minutes. , 

Case IV developed in mild steel tubinvr after six 
months* intermittenl .service without workinjf stress in 
a niter bath at 300 de^. C. These cracks w^ere badly 
corroded. Microsl ructure exhibited i^lobular cement ite, 
often noted in cold-drawui steel tubiriR annealed several 
times below the critical rantje. 

This last failure is similar to ^sca.son cracking?, since 
only internal'stresses are in operation. The three fail¬ 
ures in boiler plates can hardly be ascribed to stresses 
set up during bending; forcing a fit seems a more likely 
source of serij^us internal stresses. All cases occurted 
after long-continued heating a prerequisite for this 
type of failure in steel as far as present information 
goes, ('orrosion is a subsidiary cause and an acceler¬ 
ator, .selectively attacking the intercrystallinc cement 
and therefore weakening cohesion. Proper normaliza¬ 
tion of structure by proper heat-treatment does not 
seem to prevent intercrystalline failure, since Case III 
.showed no microscopic abnormality, other than a banded 
arrangemept of the pearlitic areas—if this can be re¬ 
garded as an abnormality. 



Kecent Chemical 
eMctalliu^^Gal Ebtents 


British Patents 

t’liiiipliU of any liritlsh patent may be obtained 

b\ Miiiiltiiiu -Ti*'. to tlio Kuprriiiti-ndent Driltsh P.atcnt Ofllct;, 
.^<.iilb;iiri|iti»ii r.iiiMiims, t'linnrcry Lane, London, EngL^nd. 

Utilizing Vegetable Refusew—Refuse from fruit and 
vegetables, such as pea and bean pods, bainana skins, andi 
especially asparagus waste, is treated to obtain fibers 
suitable for spinning, food or flavoring material, and 
manure. The waste is crushed with water between roll¬ 
ers and then placed, with the extracted juice and water 
sufficient to cover it, in an autoclave, where it is heated 
under pressure for between two and three hours. The 
fil)ers are then strained free from the juice and again 
passed between rollers. They can then be dried and 
used for coarse weaving, ropes, etc., or they may be 
boiled with an alkali for two or three hours, washed, 
pressed and dried, when they are suitable for finer 
fabrics, 'fhe solid residue can be used for manure, 
either as it is, or after drying and neutralizing the 
alkali. 1'hc liquor is evaporated to any desired con¬ 
sistency, or to dryness, and can be used for making 
vegetable-soup cubes, seasonings, sauces and the like. 
(Br. Pal. 147,833, not yet accepted; W. Matzka, Bruns¬ 
wick, (xcrmany, Oct. 13, 1020.) 

Aluminum Alloys. -Aluminum is alloyed With lith¬ 
ium, which may be partly or wholly replaced by barium 
or strontium, with or without the addition of other 
metals such as copper, zinc, manganese, tin, etc. The 
alloy may contain up to 40 per cent of lithium, and may 
be annealed one or more times by heating to over 100 
deg. r. and cooling in air or liquid, or otherwise. (Br. 
Pat. 147,003, not yet accepted; Metallbank undMetal- 
LUKGisc HE (iES., Frankfurt-on-Main, Oct. 13, 1020.) 

Molding Cellulose Acetate.—Relates to the produc¬ 
tion of molded articles from cellulose acetate and con¬ 
sists iit subjecting the material in a finely divided state, 
preferably in the presence of very small amounts of low- 
boiling or volatile substances, to a high pressure at a 
temperature approaching the decomposition point and 
allowing to cool under pressure. The operation may be 
carried out at a lower temperature and pressure by add¬ 
ing 2 to 5 per cent of water, alcohol, etc., or solid sub¬ 
stances such as naphthalene or camphor. Preferably 
the material obtained by a first pressure is disintegrated 
and subjected to a* second pressing operation. In this 
case, the cooling under pressure may be omitted by pro¬ 
viding the mold with channels, nozzles or slots of small 
tliameier, through which the hot material is forced under 
pressure in the form of filaments or ribbons. The dis¬ 
integrated material may be mixed with large quantities 
of mineral powders—e.g., two to five times the amount 
of cellulose acetate—^before applying the final pressure. 
The material may be molded with inlays of wood, ebon¬ 
ite, etc. (Br. Pat. 147,904, not yet accepted; Cellon- 
Werke a. Eichengrun, Berlin, Oct. 13, 1920.) 

Fatty Acids.—The unsaturated aliphatic hydrocar¬ 
bons contained in mineral oils or the liquid or gaseous 
products of their distillation or cracking, in natural 
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gas, in the liquid or gaseous products of the destructive 
distillation of coal, wood, peat, shale, shale oils or tar 
oils, or in carburetted water-gas, oil-gas, water-gas tar, 
oil-gas tar, lignite tar, producer gas, coal-gas, etc., are 
converted into fatty acids by first treating the gases, 
oils, etc., with mineral acids (sulphuric, hydrochloric, 
etc.) whereby the unsaturated hydrocarbons are con¬ 
verted into esters, and then treating these esters with 
oxidizing pgents. For example, the acid sludge or acid 
resins obtained in refining mineral oils with sulphuric 
acid are treated with potassium bichromate and sul¬ 
phuric acid. Volatile fatty acids formed are distilled 
off with steam, and the non-volatile fatty acids remain¬ 
ing are freed from chromium oxide by boiling with 
dilute acid and may be converted into soaps by alkali. 
Acid anhydrides may be formed in the oxidation process, 
these also being converted into soaps by alkali. The 
more volatile acids (butyric, valeric, etc.) may be con¬ 
verted into esters for use in perfumery. (Br. Pat. 
147,905, not yet accepted; H. Strache. Vienna, Oct. 
13, 1920.) 

Ethylene Chloride.—The ethylene content of coal- 
gas, or other gases produced by the distillation of car¬ 
bonaceous matter, such as lignite, oils, etc., is utilized 
for the production of ethylene chloride by treating the 
gases with chlorine in the presence of a suitable catalyst, 
and separating the ethylene chloride from the treated 
gas by liquefaction by compressing, cooling, etc. (Br. 
Pat. 147,909, not yet accepted; Goldschmidt Akt. Ges., 
Kasen, and F. Bkrgius, Berlin, Oct. 13, 1920.) 

Cuprous Oxide.—Cuprous oxide is obtained by blow¬ 
ing air. through liquid refined copper until the desired 
stage of oxidation is effected. The cooled material may 
be ground; it is suitable for the production of copper 
salts and cuprammonia solutions. (Br. Pat. 147,958 - 
1919; HOttenwerk Niederschoneweide Akt. Ges. 
VORM. J. F. Ginsberg, Berlin, Oct. 13, 1920.) 

Catalysts for Hydrogenating Fats and Oils. -Non- 
pyrophoric metal catalysts adapted for use in the hydro- 
genattoi^of fats and oils are prepared by precipitating 
a solutira of a .salt of a catalytic metal with a solution 
containing a usual precipitant such as soda or caustic 
alkali, together with borax, and then reducing the 
precipitate in a current of hydrogen. In examples, a 
solution of nickel chloride.is^"prccijiitatcd with a sol^ition 
containing soda and borai^ ^so'Vs to.give a precipitate 
of nickel carbonate and borate; which is afterward dried, 
heated to decompose the carbonate and then reduced in 
hydrogen; a solution of protoxide of nickel dissolved in 
hydrochloric acid is mixed with kieselguhr, and pre¬ 
cipitated with a solution containing soda and borax, and 
the precipitate then jreduced as usual *. a cobalt salt solu¬ 
tion is mixed with kieselguhr and precipitated with a 
solution containing a usual precipitating agent and 
borax, and the precipitate is washed; dried and reduced 
in hydrogen. (Br. Pat. 148,111, not yet accepted; 
Muller Speisefeltfabrik Akt. Ges., Neukolln, near 
Berlin, Oct. 13, 1920.) 

Extracting Alkali-Metals.—Alkali-metals are ob¬ 
tained by heating a halogen salt of the metal with an 
alkaline-earth compound such as a carbide, hydride or 
silicide. For example, a mixture of sodium chloride 
and''calcium carbide may be heated in a vacuum first 
to 350 deg. C. and afterward to 800 deg. C., whereupon 
sodium distils to the colder parts of the apparatus. A 


high-quality lampblack is* formed as a byproduct. (Br. 
Pat. 148,122, not yet accepted; L. Hackspill and C. 
Stakhling, Institut de Chimie, Strasbourg, Oct. 13, 
1920.) 

Wood Preservative. —Mercuric chloride solution is 
rendered more effective as a wood preservative by mix¬ 
ing vMth it a solution of a fluorine salt such as sodium 
fluoride, a fiuosilicale or a mixture of fluorine com- 
T)Ounds with fiuosilicates. The specification states that 
the mercuric chloride is converted into complex salts. 
The salt solutions may be applied separately to the wood. 
(Br. Pat. 148,137, not yet accepted; F. Bub, Petershagen, 
near Berlin, Oct. 13, 1920.) 

Synthetic Tanning Agents. Synthetic tanning 
agents are prepared’ by sulphonating the alkali-soluble 
fractions of anthracene oil or soft pitch, and condens¬ 
ing the sulphonic acids with aromatic .sulphochlorides in 
alkaline solution. According to an example, the parent 
substance is sulphonated with sulphuric ucid mono¬ 
hydrate, the product dissolved in water and neutralized 
with caustic soda, sodium sulphate is removed by evapo¬ 
ration, and the concentrated solution is mixed with 
caustic soda and treated with toluene sulphochloride in 
benzene solution. (Br. Pat. 148,268, not yet accepted; M. 
Melamid, Freiburg, Breslau, Oct. 20, 1920.) 

Anthraquinone Derivatives.—A vat dye, giving 
claret-red shades, is obtained by condensing hydrozine 
or a salt thereof with l-amino-anthraquinone-2-kldehyde 
or the azomethine compounds thereof. The parent azq- 
methine compounds are obtained by heating l-amino-2- 
methylanthraquinone with aromatic nitro compounds 
and alkalis,‘with or without the addition of primary 
aromatic amines; 1-aminoathraquinone-2-aldehyde re¬ 
sults on hydrolyzing these azomethine compounds by 
acids. (Br. Pat. 148,339, not yet accepted; I-i. Gassklla 
Ges., Frankfurt-on-Main, Oct. 20, 1920.) 

Vulcanizing India Rubber.—India rubber is vulcan¬ 
ized in an atmosphere of volatile alkali at atmospheric- 
pressure. The alkali may be ammonia ox a volatile 
organic alkali, and it may be diluted with an inert or 
reducing gas or a mixture of these, such as hydrosul- 
phuric acid and carbonic acid. The addition of litharge 
is thus rendered unnecessary, and the color of mixings 
?)reserved. The temperature of vulcanization may be 
about 145 deg. C. (Br. Pat. 148,349, not yet accepted; 
K. Tilgiik, Pans. See also 148,350, Oct. 20, 1920.) 

Obtaining Liquid Products From Coal.—In obtain¬ 
ing liquid products from coal by hydrogenation under 
pressure coal is used which contains not more than 
85 per cent of carbon referred to dry substance free 
from ash. In an example 5 kilos of coal having a carbon 
conierit of 74.48 per cent on the above basis was mixed 
with 10 kilos tar oil and heated for six hours under a 
pressure of 100 atm. of hydrogen; 87 per cent of the 
coal was. converted into liquid i)roducts, as agaiivst 11 
per .cent of a coal with a carbon content of 92.1 per cent 
similarly treated. fBr. Pat. 148,436, not.yet accepted; 
F. Bergius, Berlin, Oct. 20, 1920.) 

Ferrochromium—Ferrochromium, low in carbon or 
ill carbon and silicon, is made by transferring molten 
high-carbon ferrochromium from a blast furnace into 
a converter, which may be acid-lined, and blowing 
therein yrith or without the addition of lime or other 
basic materials, or the injection of steam or other gas 
or vapor into the blast. (Br. Pat. 148,456, not yet ac¬ 
cepted ; P. Krupp Akt. Ges., Kssen, Oct. 20, 1920.) 
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Current Events 

in tiie Chemical and Metallurgical Industries 




Isopropyl Alcohol From Petroleum • 

A meetinjo: of unusual interest was held by the New 
Jersey Chemical Society at Stetters* Restaurant, 
Newark, Monday tveninjir, Dec. C. L. Brydcn, chair¬ 
man of the committee on membership, reported twenty- 
seven new applicants. These were duly elected, brinj?- 
injr the mcmljcrship to a total of nearly 550. A petition 
to ConKress uri?in^ immediate action on the dye bill >yas 
drawn up and Williams Haynes, publisher of DrKH and 
Chemical Markets, was called ifpon to discuss the status 
of the bill In pointiiiR.out the danj^er of Germany 
dumping? dyes in this country he called attention to the 
situation in regard to potassium bromide. The pre-war 
price of this chemical was 30c. per lb. American-made 
bromide is now being sold for 45c. per lb., but the 
Germans are offering it at 20c. for spot, with future 
delivery as low as 15c. 

Artistic Painting 

Maximilian Toch delivered, an entertaining and 
instructive address on pigments and paints used in 
fincicnt and modern artistic painting, including a dis¬ 
cussion of the methods used in determining the genuine¬ 
ness of an old painting. 

Institute of Chemistry Proposed 
A report of the committee on an Institute of 
Chemistry was read by the chairman, who said that the 
tentative plan had been prepared in order to get 
opinions from all interested. The matter had been 
brought to the attention of several, but the publication 
of the report would reach a much larger number. The 
ideas of th^e committee were open to changes and sug¬ 
gestions. considerable interest had been shown, and it 
seemed best to set forth a definite scheme, which would 
be a basis for a further report. 

In answer to several questions the chairman said that 
there seemed to be no one of the ten or more profes¬ 
sional societies which either could or would undertake 
this matter, but that an pffer to do so would be welcome. 
One very definite suggestion has already been made, that 
the project for the State of New Jersey be undertaken 
by-the New Jersey Chemical Society. As far as the 
list making, which was the first step, was concerned, 
this was already under way; the next step, that of 
registration, would be considered by the committee. The 
further suggestion that probable vacancies in the 
chemical industries be reported* to the Society, which 
would then bring them to the attention of unemployed 
members, would also be considered. 

'fhe report of the committee follows, and the views of 
all who are interested will lie welcome: 

At the Octohor meeting of the .\’e\v Jersey Chemical 
Soi’icty a paper wa% rcml which pointed out the need 
of a closer affiliation among chemists, and it was re¬ 
solved that a committi'c be appointed to take actifin to 
ascertain if it is advisable to form an American Insti¬ 
tute* of Phernistry. 

Such an organi/.ntion could: 

1. las'r. on nMjui'sl. ;infl without charge: (a) nil pcrnoriH 
wlifi wIhIunI to l>c f'onshlorcil ••hcinlsts. In nny scn.'ic of the 
word: (/i) :ill (-hi‘iiii(':il prodnetN; (c) all chemical Indiis- 
trli'N. thiise lists to he public. 


a. SISTER any chemist who would furnish a certain 
atriounl of definite, necurato Information as to oduoatlon and 
experience, such -IriformatIon and all other pertinent faehs 
to be subject to Independent Investigation and to be avail¬ 
able lo Inquirers undt'r reasonable regulations. For rc'gls- 
t ration a tnoderato fee would be charged. 

:i. rRH'riFY elu-mlsts of various kinds of chemical edu¬ 
cation and ^•xpelience after the candidate had passed a defi¬ 
nite exainlriatloii suited to the grade of certificate desired. 
l<’or thcMi* examinations rcnsonble fees woiiild be charged. « 

I. I.EGAIJZF the practice of chemistry In its various 
grades, by se«-urlng the proper legislation in national anil 
state leglslfituri'S. • 

T). <'(miI‘EHATE w'ith fill institutions training cliemisis 
in oriler to hai’inonlze roiirses of instruction, and with Insti¬ 
tutions and chemical .societies to intortsst employers In properly 
trained eliciiiists, without, however, acting as an ernploy- 
mi-nt agency. 

Such an Instituto of ("hemistry would, in the first 
instance, consist of a self-perpetuating body of, say, 
fifty chemists, nominated by the existing chemical or¬ 
ganizations, with the understanding that after five 
years one-half the vacancies would be filled from the 
certified chemists, after ten years all vacancies would 
be .so filled. 

We would be glad to have your definite opinion upon 
the following: 

Should an Institute of Chemistry be established? 

If so: 

Should it function as outlined? 

What else, if anything, should it do? 

Shouhl it be constituted as outlined? 

TIow shouhl it be financed? 

If not, should anything be done? 

If so, what? 

Replies should be addressed to K. D. Crane, 74 N 
Willow' St., Montclair, N. J. , • 

Isopropyl Alcohol From Petroleum 

('arlcton Kills, president of the Society, was introduced 
by Dr. R. P. C'alvert, who took this opportunity to tell 
the members of Mr. Ellis' work on paint and varnish 
ic'movers, hydrogenation of oils, recovcr.v of potash 
from silicate rocks, and the preparation of cumarone 
resins, which are so extensively used in chewing gum 
manufacture. Mr. Ellis spoke on the development of 
his process for producing isopropyl and other alcohols 
from petroleum. 

To. make petroleum the raw material for a series of 
chomical products has been the aim of scores of research 
chemists. Chlorine has been the reagent employed in 
many cases lo attack members of the paraffine series. 
Thus, chlorpentane serves as an intermediate for the 
production of amyl alcohol by saponification, or for the 
production of amyl acetate by treating with sodium 
acetate in an autoclave. One of the difficulties has been 
to limit chlorination to the desired compound. 

In the manufactgJire of gasoline by cracking processes 
many unsaturated compounds are formed and the gases 
which escape from the pressure stills are found to con¬ 
tain 2 to per cent ethylene, about 5 per cent propylene, 
and 1 per cent of higher olefiues, such as butylene, 
amylene, hexylene and heptylene. About 1 per cent of 
II.S is usually present, although this may be higher 
when Mexican oils are being treated. Ordinarily these 
gases are simply used as fuel. One refinei^ produces 
over 10,000,000 cu.ft. per day, containing 10 to 12 per 
cent olefines. . 

Research on the utilization of the olefine contept of 
these gases was started in the hope of finding a fusel 
oil substitute. After much experimentation it was 
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fcund.^ that isopropyl alcohol could be obtained. An 
organization, the Melco Chemical Co., was formed for 
development work and a small plant was built near the 
Bayonne plant of the Tide Water Oil Co., which 
furnished the gases from its pressure stills. Later the 
Standard Oil Co. of New Jersey secured the rights to 
the process and is now producing isopropyl alcohol under 
the name of petrohol at its Bay Way refinery. M. D. 
Mann, Jr., of the company's chemical products division, 
is in charge. 

I 

Manufacture of Isopropyl Alcohol 
The process depends upon the reaction between 
propylene and sulphuric acid to form propyl hydrogen 
sulphate, which • hydrolyzes upon boiling the diluted 
solution, yielding isopropyl alcohol: 

C,H, [ H,SO, -- C,H,. HSO, 

C,H,. HSO, + H,0 CIT,. CHOH. CH 3 4- H,SO, 

Removing hydrogen sulphide and water vapor from 
the gases constitutes the first step. The olefine vapors 
are then absorbed in 87 per cent H,.SO, (sp.gr. 1 . 8 ), the 
temperature being maintained between 15 and 20 deg. 
C. by refrigeration. Strength of acid and temperature 
must be controlled within narrow limits if the formation 
of tarry polymerization products is to be avoided. At 
the end of the reaction the specific gravity has fallen 
to 1.4 and there has been an 80 per cent increase in 
volume. Unaosorbed gases are used for fuel. 

Any oil which may have been entrained in the acid 
solution is removed in settling tanks. About four 
volumes of water are added, reducing the strength of 
the acid to about 15 per cent H.SO,. This separates the 
tarry polymers. 

Hydrolysis is completed and the alcohol separated by 
distillation in lead-lined stilLs. During distillation ole¬ 
fines are regenerated, sometimes to the extent of 20 
per cent of the amount originally absorbed. These arc 
returned for re-absorption. 

The crude product is a mixture of several alcohols 
(with small amounts of ethers) and is, therefore, 
rectified to give isopropyl alcohol and several byproducts. 

Properties op Isopropyl Alcohol 
A comparison of the properties of isopropyl alcohol 
and ethyl alcohol indicates the close relationship between 
these compounds: 

Isopropyl Alcohol Ktliyl Alcohol 
(•onstant Boiling Mixture 

Boiling point, dog. (J. S().;{7 78.15 

Per cent by volume. 90.Il 97.3 

Specific gravity. 0.8190 U.8060 

Pure C<impound (AhsnlutiO 

Boiling point, deg. (\'. 82.41 78.30 

Specific gravity. 0.7855 0.7893 

Petrohol is the constant boiling mixture containing 
90.3 per cent by volume of isopropyl alcohol and boiling 
at 80.2 deg. It may be used in place of ethyl alcohol 
for solvent purposes. It is not suitable for beverage 
purposes and is thus not subject to Government re.stric- 
tion. Physiological tests indicate that inhalation of the 
vapors produces less harmful results than ethyl alcohol 
or methanol. 

During the war all possible .sources of acetone were 
investigated. It was found that acetone could be made 
from isopropyl alcohol by catalytic oxidation or by 
dehydrogenation: 

2CHis.CHOH.CIL I O, — 2CIL.CO.CII, | 2 H 3 O 
CII,. CIIOH . CH, ^ CH,. CO. CH 3 + H, 

The Bureau of Aircraft Production took over the 


plant for a time and pr^ppred acetone by the first 
method, using copper as a catalyst. 

Isopropyl acetate has been produced by a process 
similar to the direct method for amyl acetate: 

C.H„. HSO, f CH,COONa -- CILCOOCLH., -|- NallSO, 

- No attempt is being made at present to recover the 
ethylene in the still gases, since the formation of ethyl 
hydropen sulphate requires higher temperature and 
more concentrated acid, which cau.se excessive polymeri¬ 
zation. 

Motor Fuel Symposium at the Meeting of the 
Washington, 1). C., Section, A. C. S. 

Four prominent .speakers and an extended discussion 
arou.sed a great deal "Of interest at the 312th meeting 
of the Chenjical Society of Washington Thursday, Dec 9. 
when the entire program was devoted to a .symposium 
upon the present status* and future prospects of motor 
fuel supply. 

A. W. Ambro.se, chief petroleum technologi.st of the 
Bureau of Mines, discus.sed petroleum products for 
motor fuel supply. lie described the three clas.ses of 
irive.stigators of this subject as pessimists, optimists and 
super-optimists. The pessimist believes the problems 
cannot be solved; the super-optimi.st believes there is 
no problem. Neither of these classes is right, in Mr. 
Ambro.se’s opinion. The optimist believes that there is 
a problem of ditliculty, but that it can be solved by 
proper planning. 

The pre.sent ga.solinc re<iuirements of the country in¬ 
dicate a need for 4 to 4.5 billion gallons of motor fuel 
for 1921. This repre.sents many times the demand of 
ten years ago, but the crude oil available from domestic 
production is only about twice that of ten years ago. 
The output of motor fuel has been increased from petro¬ 
leum by better recovery of crude, by higher percentage 
recovery of motor fuel during refining and by conserva¬ 
tion in u.se of fuel. Ktliciency on the part of the ultimate 
user is the most promising means of relief of the 
shortage. 

Shale oil development, still in its infancy as a com¬ 
mercial business, offers little encouragement for the 
immediate present because of the ditliculty of economical 
retorting to secure an easily retin:il>le product for motor 
fuel production. 

W. M. Kile of The Barrett ('o. discussed the subject of 
coal-tar products as a s(mj rce of motor fuel, especially 
motor benzene. This is really a mixture of bcMizeno, 
toluene and xylene. Typical specifications for motor 
benzene are 0.878 specific gravity, neutral reaction, 
sulphur not exceeding } per cent, ability to pass the 
“doctor” lest and the gumming lest, and distillation as 
follows: first drop 79 to 80 <ieg. (JO per cent below 
100 deg. (^, 90 per cent below 121 «leg. (\, <lry at l.‘{5 
deg. (/., with nr) appreciable residue. Because* of the 
greater vfipor tension at a givr*n temperature and fii’ale- 
rially higher heating value of benzene per gallon a« orn- 
pared with gasoline, distinct advantages in the* wa\ of 
thermal efliciency and miles per gallon are experie'iiced. 
However, under present conditions the total available 
motor benzene supply of the country oven if all light oil 
from byproduct coking and city gas plants 1*1111 ipped for 
light oil recovery be includorl, is barely 2.'- per cent of 
the gasoline rerjuirements of the country. By extreme 
niciisurcs, including byproduct recovery from all coal 
coked, .stripping of all city gas supplies for light oil and 
other increa.ses to be expected during the next few yea’s 
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in these lines, we cannot expect much over 5 to 10 per 
cent of the Kasoline demand of today to be met from 
motor benzene as this term is now used. 

Industrial alcohol as a motor fuel was discussed by 
B. R. Tunison, of tbe Industrial Alcohol Co. The pres¬ 
ent output of this product which mijfht conceivably be 
diverted into motor fuel use if the requirements for 
solvent and chemical operations were ij^nored is approxi¬ 
mately the same order of maKnitudo as the total^avail- 
able motor benzene. The estimated industrial alcohol 
plant capacity of the entire country is only about 100 
million gallons per year -that is, about 2> per cent of 
the motor fuel rec|uircment of today. 

The carburetion characteristics of alcohol, benzene 
and gasoline were contrasted by Dr. Tunison, and it was 
shown why the blended fuels including some of each of 
these three constituents could be expected tu give supe¬ 
rior motor performance. The great advantage of alcohol 
for motor use is that it fires quickly but does not in¬ 
crease itsVate of burning as much during combustion as 
do the other motor fuels. Moreover the range of fuel: 
air ratio for successful operation is wider with alcohol 
than with either benzene or ga.soline. Alcohol also per¬ 
mits much higher compression ratios, thus giving large 
possible increase in efficiency under the most favorable 
conditions, but it is not under normal circumstances best 
applied alone. It lends itself rather to the blended fuel 
application. 

Forest products as a source of alcohol for motor fuel 
.was discussed by a paper prepared by E. C. Sherrard, 
of the U. S. Poorest Products Laboratory, presented by 
Dr. II. F. Betts, of the Forest Service. The possibilities 
of alcohol production from wood waste iVere fully set 
forth. It was pointed out that this was one of the most 
promising sources of cheap raw material for industrial 
alcohol production. The estimates indicated that about 
15 gal. of alcohol could be expected under ordinary con¬ 
ditions of plant operation per ton of wood treated. The 
investigations of the Laboratory on the best conditions 
for cooking wood pulp with acid as the initial stage in 
alcohol production were discussed also in this paper. 

The discussion brought out by questions and contribu¬ 
tions from numerous •members of the Society empha¬ 
sized many of the economic aspects of the case, particu¬ 
larly the difficulty of control of living reagents such as 
the bacteria for fermentation, the necessity for utiliza¬ 
tion of some sugar-containing waste materials for feed¬ 
ing stuffs instead of for alcohol production, and the se¬ 
vere limitation of any alcohol production if waste 
materials are not cheaply available. The advantages of 
coal as a raw material for liquid fuel manufacture and 
the necessity of adapting the engine to available fuels 
rather than insisting that fuels must be made to suit 

present-day engines was also stressed. 

- ! _ 

Connecticut Valley Branch of T.A.P.P.I. 

• Holds Meeting 

The regular monthly meeting of the Connccticutf Val¬ 
ley Branch cPi the Technical Association of the Pulp and 
Paper Industry was held in the Social Rooms of the 
American Writing Paper Co., Holyoke, Mass.,.on Dec. 
13. It was in the nature of an experience meeting, 
the members bringing their troubles along for discus¬ 
sion. Among the topics presented were the presence 
of beater gum, the intensification of colors in paper 
after standing around for a short time, slack sizing on 
one side of machine-finished paper and standard prac¬ 
tice of beating. 


December Meeting of Connecticut Valley 
Section, A.C.S. 

The regular monthly meeting of the Connecticut Val¬ 
ley Section, A.C.S., was held at the Highland Hotel. 
Springfield, Mas.s., on Dec. 11. After dinner and a 
short business meeting, Prof. Harold Hibbert of .the 
Sheffield Scientific School, Yale University, spoke on 
**The Constitution of Cellulose.” Much of the subject 
matter of Professor Hibbert’s lecture has already 
appeared in abstract form in Chemical & Metal¬ 
lurgical Engin1':eking (Sept. 22, 1920; vol. 23, p. 563). 
In Addition, the lecturer discussed the recent work, 
particularly that of Hess, that has been published since 
he read his paper at the Chicago jneeting of the A.G.S. 
The address proved to be very interesting, especially 
to the large number of paper-malrers present, and pro¬ 
voked a discussion that lasted aboul forty-five minutes, 
much of which was devoted to colloid chemistry. 


Patent Bill in Conference 

The Patent Office bill with its Senate amendment pro¬ 
viding for the administration of Government-employee 
patents by the Federal Trade Commission has reached 
the conference stage. There was some opposition on 
the part of a few members of the House in allowing the 
measure to go to conference on the plea that the salary 
increases in the Patent Office are not justified. None 
opposed the bill on the ground that it ^contained the 
Senate amendment. The conferees on the part of the 
House arc Representatives Nolan, the chairman of the 
committee; Mr. Lampert of Wisconsin and Mr. Davis of 
Tcnnes.see. The conferees on the part of the Senate 
will be Mr. Norris, the chairman of the committee; 
Mr. Hrandegee of Connecticut and Mr. Kirby of 
Arkansas. 


Tariff Hearings to Be Held 

The tariff schedule covering chemicals, oils and paints 
is to be the subject of a hearing before the Committee 
on Ways and Means of the House of Representatives 
on Jan. 6, 7 and 8. In order that a tariff bill may 
be ready to be introduced at the opening of the extra 
session, the (Committee on Ways and Means intends to 
complcle the hearings and draft the bill between now 
and 'the opening of the se.ssion. The hearings on 
earths, earthenware and glassware will be held Jan. 10 
and 11. The schedule covering metals will be the sub¬ 
ject of hearings on Jan. 12, 13 and 14. Hearings on 
the sugar schedule are set for Jan. 18 and Id. The 
hearing at which the free list will be taken up is sched¬ 
uled for Veh. n, 12 and 14. 


To Study Federal Reorganisation 
The resolution* providing for the appointment of a 
Joint Congressional committee to study the departmental 
machinery with \he idea of recommending a form of 
rorganization is at this writing in the hands of the 
President, awaiting, signature or veto. The House on 
Dec. 14 passed the resolution which had been adopted 
by the Senate at the last session. This allowed its 
immediate transmittal to the White House. • Should this 
resolution become a law, it will be regarded as a dis¬ 
tinct advantage for those favoring the creation of the 
Department of Public Works. As the committee likely 
to be chosen is expected to report its recommendfitions 
soon, it is believed that this will improve the chances 
of securing action on a reorganization bill. 
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Standardization of Industrial 
Laboratory Apparatus 

Through the efforts of certain apparatus manufac¬ 
turers, there met informally at the Chemists’ Club, New 
York City, on Aug. 2, representatives of the. following 
companies to discuss the advisability of drawing up 
standard specifications for laboratory apparatus to be 
used in their industrial research and works control 
laboratories: Barrett Co., General Chemical Co., Atmos¬ 
pheric Nitrogen Corporation, Grasselli Chemical ^Co., 
National Aniline & Chemical Co., New Jersey Zinc Co., 
Solvay Process Co., Standard Oil Company of New Jer¬ 
sey, and E. I. du^Pont de Nefbours & Co. 

* It developed at this meeting that material savings 
might be expected to develop from this work. Since most 
of these companies are members of the Manufacturing 
Chemists Association of the United States, a committee 
composed of these members was appointed by the Manu¬ 
facturing Chemists Association to pass on the proposals 
of the informal committee and to recommend the adop¬ 
tion of the specifications resulting from the informal 
committee’s work as standard for the members of the 
Manufacturing Chemists Association. 

Arrangements have been made for full co-operation 
with the Committee on Guaranteed Reagents and Stand¬ 
ard Apparatus of the American Chemical Society, and 
also with the Committee on Standards of the Association 
of Scientific Apparatus Makers of the United States of 
America. These specifications will be considered care¬ 
fully by committees of-these three societies, and it is ex¬ 
pected that they will then be published as tentative for a 
period of six months in order to give time for general 
criticism. 'At the end of that time the specifications 
will be adopted as final. 

In carrying on this work an effort will be made to 
obtain specifications which will insure the cheapest mode 
of manufacture of a given instrument consistent with 
the duties that it must perform. 

To date, three meetings of this committee have been 
held and considerahk! progress has been made. The 
committee desires to co-operate fully with all industries, 
and any communications should be forwarded to the 
chairman. Dr. E. C. Lathrop, E. F. du Pont de Nemours 
& Co., Wilmington, Del. 

Governmental Reorganization 

While the matter of governmental reorganization is 
a subject of much comment on the part of lawmakers 
and others in Washington, it is very doubtful whether 
any'consideration will be given to the subject on the 
floor of either house of Congress at the short session. 
Senator McCormick, of Illinois, has announced his 
intention of introducing a bill for the reorganization 
of the executive departments as a companion measure 
to his budget bill. This bill is along the. same lines as 
that known as the Jones-Reavis. bill. Senator 
McCormick’s bill is not to supplant the Jones-Reavis 
measure, but it is apparent that no difficulties will be 
encountered in harmonizing the two measures in 
committee. 

To Push Nitrogen Corporation Bill 

Notice has been given in the Senate by Mr. Smith of 
South Carolina that he will insist upon prompt consid- 
eratioia^ of the bill providing for the establishment of 
a self-sustaining federal corporation for the produc¬ 
tion of atmospheric nitrogen. He expressed the hope 
that the bill would be acted upon befo^ the holidays. 


Forest Service Esfablishea New District in Alaska 

The establishment of a new field district comprising 
the Chuguch and Tongass National Forests in Alaska, 
with headquarters at Juneau, is announced by the 
Forest Service, to lake effect Jan. 1, 1921. The new dis¬ 
trict will be in charge of District Forester Charles H. 
Flory, who is at present Super!ntendeAt of National 
Forests in Alaska. The establishment of the new dis¬ 
trict was decided upon in order to facilitate the trans¬ 
action of the growing business of the two Alaskan 
national forests, and is in line with the policy of 
<lecentralized administration of the Forest Service. 
Nearly all of the business of the Alaskan forests will be 
transacted in the future on the ground by the district 
forejjiter and the local forest officers, the officials of the 
Forest Service state. 

The Tongas.s and ChUffach national forests comprise 
20,574,000 acres of land and include practically all of the 
best timber along the coast of Alaska. The sales of 
timber are increasing steadily and receipts from the 
two forests for the last fiscal year exceeded $100,000. 
With the development of a paper industry, which is now 
in sight, officials of the Forest Service expect that the 
receipts will be greatly augmented. A sale for 100,000,- 
000 ft. of pulp wood has already been made to a com¬ 
pany which will establish a paper plant, and a sale of 
1,500,000,000 ft. is in prospect. 

The establishment of a^paper-making industry, accord-. 
iiig to members of the Forest Service familiar with 
Ala.skan conditions, will do much to stabilize the develop¬ 
ment of the territory. Alaska, it is said, is now in a 
condition somewhat like that of a worked-oui mining 
camp. The rich placer mines have been exhausted, 
present prices of metal make it unprofitable to mine 
many of the lode claims, the salmon fisheries have been 
depleted, and there is no good market or means of 
transportation for such agricultural crops as arc raised. 
Yet the undeveloped resources of the territory are’very 
great. A paper industry will be perpetual because the 
timber on the national forests will be so cut as to insure 
regrowth, and the establishment of large manufacturing 
plants with the necessary towns for the workmen will 
afford steady employment for a considerable number of 
people, will increase transportation facilities and will 
create a market for crops produced locally. 

The administration of the national forests has already 
been largely decentralized, the officials of the Forest 
Service stale, but the establishment of a new district in 
charge of a district forester with large discretionary 
authority to transact Government business will further 
facilitate dispatch. 

Personnel Changes in Bureau of Standards 

During October there were thirty-one*'additions, 
twenty-two separations and fifty-nine promotions in the 
scientific staff of the Bureau of Standards, and during 
November sixteen additions, eight separMions and 
twenty-eight promotions. Walter A. Hull has been 
transferred from the work on Are-resistive properties 
of materials to the Division of Ceramics and placed 
in chargp of the work in connection with the production 
of optical glass. The resignations included none of the 
more advanced members of the staff. The additions to 
the staff included Paul R. Heyl, physicist, and W. L. 
Simpson and R. A. Webster, associate electrical engi¬ 
neers, and the reinstatement of A. Ilalsted, associate 
electrical engineer, William H. Smith and Alfred N. 
Finn, chemists. 
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Personal 


L. S. Cates, assistant general manager of the Utah Cop¬ 
per Co., has retimed to his headquarters at Salt Lake City 
after a trip to Boston, New York and Florida. 

M. Hazen Chase has resigned his position as olTice man¬ 
ager and assistant to the superintendent of the Copescook 
mill of the S. D. Warren.('o., Gardner, Maine, to accept one 
as assistant to R. K. Campbell, vice-president, in charge of 
manufacturing, of the American Writing Paper Co., 
Holyoke, Mass. 

Hiram W. Cijvkk, consulting imgineei* of the United 
States Bureau of Mines at Salt Lake City, has been 
appointed deputy smoke inspector of Salt Lake City. * 

J. L. Harman has been appointed manager of the El 
Paso branch of the Mine & Smelter Supply Co. 

Herbert C. Hoover spoke before the Chicago Engineers’ 
Club recently. 

WiLMER IT. Koch, formerly analytical chemist with E. I. 
du Pont de Nemours & Co. at its Lodi plant, is now in the 
research laboratory of the Mathieson Alkali Works, Niagara 
Falls, N. y. 

J. L. Oldright, formerly superintendent of the leaching 
4livision of the Chile Copper Co. at Chuquicamata, Chile, is 
visiting mining and metallurgical plants in the West. 

WiiiLiAM Russell, London representative of the Dorr Co., 
who has been in this country scferal months and who has 
been visiting Western metallurgical and Eastern industrial 
centers, sailed for England Dec. 15 on the Adriatic. lie was 
tendered a dinner by thirty members of the Dorr staff on 
Dec. 14. 

Daniel H. Schwartz, for the past twenty years superin¬ 
tendent at the Chemical Paper Co., Unit 6, Holyoke, Mass., 
ha.s resigned his position with that company to accept one 
as general superintendent of the Ironside Board Corp., 
Norwich, Conn. 

Henry N. Thompson, formerly superintendent of the In¬ 
ternational smelter at Tooele, Utah, has been appointed 
in.structor'in metiillurgy at the University of British Colum¬ 
bia at Vancouver. 

Ethan Vi all, for W*n years on the staff of American 
Machinist^ has resigned as editor to become a partner in the 
firm of T. W. Minton & Co., Barbourville, Ky. 



Obituary 


Elliah Paddock Harris, emeritus profes.sor of chemistry 
at Amherst College, died on Dec. 10 at Warsaw, N. Y., 
after a long period of ill health. Prof. Harris was born in 
lA»Roy, N. Y., April 3, 1832, and spent his boyhood on a 
farm with four months of school In the winter. He attended 
LeRoy Academy and the Seminary at Lima, N. Y., and 
sprtit the first two years of his college course,at Genesee 
('ollege. He graduated from Amherst in 1855, having 
entered as a«junior, and immediately after graduation* spent 
several years in teaching. In 1859 he received the degrees 
of A.M. and Ph.D. from the University of Gottingen. He 
became professor of*chemistry and natural history at Vic¬ 
toria College, (\)burg, remaining until 1866, when he went 
to Beloit College. He succeeded W. S. Clark as professor of 
chemistry at Amherst in 1868, and for forty years was 
instrumental in training many successful chemists. He 
retired in 1007 under the Carnegie Foundation at the age 
of seventy-five. Victoria College conferred upon him the 
degree of TJj.D. in 1890. He was the author of several 
books on chemistry and was a member of Phi Beta Kappa 
and Psi Up.silon fraternities. 



Qmoit Maifcet Beports 

The Chemical and Allied Industrial Markets 

New York, Dee. 20, 1920. 

Inquiries for chemicals appear to be covering a somewhat 
larger field, and }vhile it is admitted that there is consider¬ 
able room for improvement, business is reported of a better 
voluftie than in the past few weeks. 

Spot bichromate of soda was held at 9|e. lb. in most promi¬ 
nent quarters affiliated with resale stocks. Some dealers 
claim to be able to .shade this price slightly and quotations 
were heard at 9.1@9Sc. per lb. for a few odd lots. December 
shipments were held at 91c. per lb. works, wfiile January 
was quoted about Ic. above this price for delivery in New 
York. No change was heard in producers’ views for future 
contracts and 15c. seemed to be the prevailing quotation. 
Resale solid cavstic soda was held at $3.75 per 100 lb. on 
spot in mo.st re.sale quarters. Occasional sales were noted 
at $3.65@$3.70 per 100 lb. and outside makes were reported 
obtainable at 31c. per lb. Demand for additional lots for 
shipment continued rather quiet. Producers’ ideas were 
unaltered for future contracts and the market was quoted 
firm at 330. per lb. basis 60 per cent works, for delivery 
over 1921. 

Cyanide of soda was the most active chemical on the entire 
list during the past week. A noted increase in orders and 
inquiries was reported for the imported m^rial. It was 
stated that several large orders were received from auto¬ 
mobile manufacturers. Round lots were scarce and the 
market di.splayed a distinctly firmer tendency. Small quan¬ 
tities of the American grade were quoted at 28@30c. per 
lb., the outside figure being the producers' standard price. 
The German variety for shipment was quoted fit 181@20c. 
per lb., according to quantity and seller. Spot material was 
quoted at 24c. per lb. Producers are not inclined to shade 
8c. per lb. on concentrated sulphide of soda, 60-62 per cent, 
in drums, for spot material. Dealers are in possession of 
moderate quantities of stock intended originally for export 
which they are offering at 7@7ic. per lb. Sales on 
formaldehyde were reported at 18ic. per lb. in bbl. by deal¬ 
ers and the general quotation was from 18ic. to 19c. per lb., 
depending on quantity. In some second-hand quarters it 
was stated that a few small lots might be purchased a shade 
under the inside figure, although it was admitted that the 
undertone of the general market was firm. Inquiries were 
.said ^ to be reaching the market from both domestic and 
export sources. 

Odd lots of oxalic acid were on the market at 18c. per lb. 
Dealers stated that it was doubtful if much prime stock 
could be purchased below 18ic. per lb., while leading sellers 
were holding the* market at 20c. per lb. The recent advance 
in this chemical has not me.t with the approval of buyers and 
trading continued along very quiet lines. Prime Amc/ican 
sulphate of aluminum, iron free, was offered on the open 
market at 4c. per lb. f.o.b. New York. Imported material 
was available down to S^c. per lb. and possibly a shade 
under this figurer The commercial grade was quoted at 
26@23c. per lb., with most sellers asking the outside price. 
Producers reported a well-sold-up condition, but there seems 
to be relatively little activity in the open market at present. 
Increased inquiries on prussiat-e of soda were noted during 
the week, and a fair amount of business was reported to 
have been placed on the basis of 17ic. per lb. Offerings 
were not heavy and the tone of the market appeared quite 
firm. At the close, 17|@18&c. per lb. was the prevailing 
quotation. 

Light soda ash for future shipment is being booked by the 
consuming trade at $1.82i@$1.90 per 100 lb., basis 48 per 
cent, f.o.b. works, in single bags. Inquiries were said to be 
reaching the market in better volume than noted eafflier in 
the month. According to the views of dealers, there is not 
much resale stock pressing at the present time. The market 
was quoted at $1.90@)$1.95 per 100 lb. in bags, while l^rrels 
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iverc held as as $2.10 per 100 lb. At the works occa¬ 
sional lots brought $1.70@$1.76 per 100 lb. in single bags. 

Coal-Tar Products 

According to all advices, trading in coal-tar products was 
meager during the past week and prices in many cases were 
merely nominal. Consumers in all branches of the allied 
trades arc holding off on account of uncertainty as to how 
far prices may be lowered. This is reflected in the coal-tar 
industry. Furthermore, if legislation on protective meas¬ 
ures now before Congress is too long delayed, the market 
will reflect a serious uncertainty. * 

The crude market is in an easy position at prestmt on 
supplies, and producers feel that there is a real demand and 
the time is not far off when it must be noticed. Intcr- 
piediates in secopd hands still show irregular price levels 
with the tendency toward weakness. There is nothing 
radically new to report in the color market, except that 
considerable hard work is being put in on the dye protective 
measure and some interests feel very sanguine of favorable 
results. Supplies in second hands, while easy, are not being 
pushed to the extent they were a few weeks ago, and those 
that can afford to hold have determined not to take a con¬ 
servative course in offering out supplies. 

A rather stagnant condition is accorded to Lrettol, while 
makers report fair supplies ranging in prices from 16c. to 
18c. per lb. Factors reported a moderate movement in 
cresylic acid against standing orders, but said there was 
very little new business coming through. Supplies were 
easy with continued shipments from abroad and prices 
ranged from 90c. to $1 per gal. for the 96-97 per cent, and 
$1@$1.06 per gal. for the 97-99 per cent. There have been 
no new developments of late that would signify any in¬ 
crease in the consuming demand for mctaph^nylenediamiiie 
and only small lots were said to be moving. Prices remained 
quotably unchanged at $1.25@$1.30 per lb. Reports on 
pttratoluidhie from most quarters showed very little new 
business and only small lots moving against .standing orders. 
Supplies were available in fair volume at $1.75@$1.85 per 
lb. Buyers are only Uiking very limited quantities of 
pai'anitramline at this period. Supplies were plentiful in 
most quarters and prices ranged from 92c. to $1 per lb., 
according to quantity and seller. Hefa yiaphthol prices have 
halted in their downward course and seemed to be more 
uniform around 40@43c. per lb. Phenol has strengthened 
somewhat, with prices around 10@12c. per lb.. n*inc 
of the low quotations recently heard being in evidence. 

Denatured Alcohol Production 

All distilleries and industrial distilleries producing alcohol 
were required to requalify as indu.strial alcohol plants when 
the national prohibition act became effective, according to 
a recent report of the Commissioner of Internal Revenue 
for 1920. On June 30, 1920, there were thirty-seven indus¬ 
trial alcohol plants, compared with forty-seven distilleries 
operating prior to October, 1919. 

At the close of the fiscal year 1919 there were forty-seven 
distilleries operating. There were in operation June 30, 
1920, twenty-four denaturing plants, compared with forty- 
five denaturing warehouses and one redenaturing plant oper¬ 
ated at the close of the fiscal year 1919. The number of 
bonded manufacturers using .specially depatured alcohol in¬ 
creased during the fi.scal year 1919, indicating an increased 
use of industrial alcohol. 

During the fiscal year ended June SQ, 1920, there was 
produced from materials other than fruit 99,615,792 taxable 
gallons of distilled spirits, an increase of 639,673 gallons 
compared with the quantity produced during the preceding 
fiscal year. Of this class of spirits there was removed from 
bonded warehouses on payment of tax 28,220,909 taxable 
gallons, a decrease of 53,377,176 from the quantity taxed 
during the preceding fi.scal year, due to the prohibition laws 
which prevented the use of such spirits for beverage pur¬ 
poses. Herewith are shown the quantities of distilled 
spirits^ produced, withdrawn and remaining in bond during 
the fiscal years 1910, 1915 and 1920. 

In 1910: Produced, 156,237,626.4 gal; withdrawn, 126,384,- 
726.7; in warehouse, 233,508,674.6. 

) 


In 1915: Produced. 132,1^4,152.^; withdrawn, 121,408,325; 
in warehouse, 253,668,341.3. 

In 1920: Produced, 99,615,792; withdrawn, 28,220,909.6; 
in warehouse, 55,863,745.2. 

During the fiscal year 1920 there was withdrawn from 
bond, free of tax, for denaturation, 45,640,948 gul. of alcohol 
and rum, as against 60,399.308 withdrawn for the same pur¬ 
pose (he previous year. The growth of the denaturing 
industry in this country during the past 14 years is shown 
by thg following data beginning with 1907: 

In 1907: Eight denaturing warehouses, producing 
397,861.16 wine gallons of completely denatured alcohol and 
382,415.19 wine gallons of specially denatures], a total of 
3,084,950.8 proof gallons. 

In 1910; Twelve denaturing warehouses, producing 
3.076,924.55 wine gallons of completely denatured alcohol 
and 3,002,102.55 wine,,gallons of specially denatured, a 
total of 10,605,870.7 proof gallons. 

lA 1915: Twenty-three denaturing warehouses, producing 
5,386,646.96 wine gallons ^of completely denatured alcohol 
and 3,002,102.55 wine gaflons of specially denatured, a total 
of 25,411,718.1 proof gallons. 

In 1920: Fifty-two denaturing warehouses producing 
13,528,402.99 wine gallons of completely denatured alcohol 
and 15,307,947.18 wine gallons of specially denatured, a 
total of 45,640,948.6 proof gallons. 

While the 1920 total is much larger than for 1915, there 
was a reduction from last year’s total of about 15,000,000 
proof gallons. Total proof gallons for 1919 were 60,399,308.9. 

The Iron and Steel Market 

Pittnbnrgh, Dec. 17^ 1020. 

Changes in market prices in the iron and .steel indus-. 
try in the past week have been few and unimportant. Tin 
plate, bars, shapes, plates, wire products an<l sheel.s, in all 
of which the jndependent market recently dropped to the 
Steel (Corporation level, have unefergone no further change. 
Shading by some of the independents is expecte<l, but this 
has n<it been observed as yet, partly no doubt because the 
situation is so new and partly also without doubt because 
there has been little if any business offered that would 
induce price coifipetition. Already some members of the 
trade have picked out some producers as being most likely 
to shade prices eventually and others who are at least 
likely to do so. , 

I’ipe, in which the independent market did not decline to 
the Steel Corporation or Imlustrial Board level when so 
many other products did, is unchavge*! in the independent 
market, but in the past week there have suddenly appeared 
a great many postponements of deliveries against contracts, 
with a few cancellations, and the indepemjeiits will prob¬ 
ably stion have occasion to replace their 54 per cent list with 
the 57i per cent list the Stoel Corporation has maintained. 
The difference i.s about $7 per net*ton. Delivery premiums 
that were formerly obtained by independents have dis¬ 
appeared recently. 

Operations 

The altogether unprecedented performance of the Steel 
(k)rporation maintaining a certain set of prices an<l all the 
independents obtaining for a long time not only higher 
prices but in many casc» very much higher prices would 
naturally have an aftermath, an<l that is now being experi¬ 
enced. The United States Steel Corp<iration has increji.sed 
its rate of production, while the profluction rale of the 
indeiA»ndent.s is rapidly decreasing. The Steel (Corporation’s 
increase is not on account of its having mdre orders or 
being under greator pressure for deliveries, but because 
better transportation conditions have increased its supplie.^ 
of coal and coke. A number of blast furnaces, long idle 
perforce^ have lately been blown in. The corporation’s rate 
of ingot production is now about 91 per cent of capacity, 
aguin.st 88 per cent two or three weeks ago. Some inde¬ 
pendents are down entirely, while others are operating at 
50 to 75 per cent. The average independent rate is prob¬ 
ably under 40 per cent and it is a common view that by the 
end of the year many independents will be clo.sed, entirely. 

The Steel Corporation’s steel ingot capacity, as indicated 
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by the last annual report, is about 1^3,000,000 tons per 
annum. The total capacity of the country may be taken at 
about tTJ,500,000 tons, which would set the independents at 
29,500,000 tons. At 91 per cent the Steel Corporation would 
be making in^irots at the rate of 21,000,000 tons per annum. 
The averav:e .production rate during the first ten months of 
this year was 42,000,000 tons, with only minor variations 
from the average ^or a month or two at a time. Consump¬ 
tion did hot exceed the production rate, as there were no 
stocks Jan. 1, and there may have been some storks Nfiv. 1 
Thus the. steel required from independents is only the 
amount by which consumption exceeds one-half the con¬ 
sumption during: the period in which consumption was re¬ 
garded as very heavy and steel was very scarce. If con¬ 
sumption is reduced by one-third, there is left a rate of 
7,000,000 tons a year for the independents, or 24 per cent 
of capacity. This .seems remarkable,*but it appears less .so 
when it is considered, first, that on account of various di/Ii- 
cultios the steel industry operated at only about 80 per cent 
of capacity in the first ten monthai of this year and second, 
that after tjie very remarkable price performances of the 
past twelve months the relative positions of the Steel Cor¬ 
poration and independents could not possibly become normal 
in an|y sh^rt space of time. 

SEMi-F'iNisifRi) Steel 

“A• far>o*'independent interest which has been particularly 
riftfrf '?n efforts to maintain prices has revised* its sheet bar 
cohriwefs to $47, which is commonly recognized as the Steel 
Corporation price. Other mills are under.stod to be willing 
to sell sheet bars at this price, but there is no demand. 
Soin^.fShcet mills insist that the Steel (Corporationadvance 
from. $42 U» $17 last September must he regarded as merely 
tenffeofary and' they arc therefore indisposed to buy at 
abpve $42, particularly since that is the Industrial tlosird 
price and the sheet, market is now at Indu.strial Board 
prices. Billets are altogether indeterminate, there being no 
demand. Some slabs have been sohl by plate mill-s at special 
prices. 

Pic; Iron ani» (k)KE 

Itesulc foundry iron has been offered so freely at $35 
valley basis or less and has met with so little .sale that the 
market Is easily quotable at not over $35, the last regular 
furnace quotation having been $37. Bessemer remains quot¬ 
able at $35 valley, and basic at $33. Prices are practically 
nominal, 'rix* appe<'iranco of importent inquiry would doubt- 
Ic.ss U'Lng out competitive and therefore lower prices, but 
the demand dues not appear. Part of the decline to date 
from the top prices reached last August has bc‘en more or 
loss by way of voluntary action on the part of furnaces, but 
there is no disposition to go farther in that spirit. The 
lowest pricp.s for pig iron on this decline will probably be 
developed after a regular buying movement has begun, 
whenever that may be, not Vhen, as at present, furnaces arc 
facing the prospect of going out of blast but rather when 
idle furnaces arc thinking of getting into blast and are 
therefore desirous of selling some ^‘backlog’’ tonnage for a 
start. 

The average furnaceman is indisposed to consider the 
making of coke contracts for the first half of the new year, 
even though these contracts are by trade custom “require¬ 
ment" contracts, so that the furnaceman is under no obliga¬ 
tion if his stack is out. Furnacemen think developments of 
the ni'ar future w'ill reduce Connellsville coke operators to 
low6r ter ms than they are disposed to consider at present, 
while as a rule they see no definite prospect of having occa¬ 
sion to operate. This week an exception is to be recorded, 
however, as one coke interest has closed contracts with mer¬ 
chant furnaces involvivg coke equal to about 80 per cent of 
its capacity, or sufficient for four or five medium sized 
stacks. These contracts were all written on the general 
basis of a 5 to 1 ratio against basic pig iron, valley, the in¬ 
voice price of the coke each month per net ton at ovens to 
be one-fifth the quoted market price of valley basic iron. 
That would be $6.60 if pig iron stayed at its present level. 
The contracts contain a minimum for coke, also a change to 
a stiffer ratio in case pig iron should reach a certain level 
above the present price. 


General Chemicals 

CURRENT WHOLESALE PllICEfl IN NEW YORK MARKET 


Cnrliiti 


Lem Carlots 


.\c*clic anhyflrulo.,. 
Acetone. 


Awfic, 56 per cent. 


Boric, rryst.alfi. 

Boric, pi>wilcT. 

Citric . 

IlycIrcK'hloric (mrrinal). .. IOC 

llyclriilluoric, 52 per cent (nominal). 
I..uclic, 44 p«*p rent iiTh 
Lactic, 22 imt rent tern 

.Molyliilic, ('I* . 

Miirialic, 20<1 cr. (Hccliyilrwhloric) 
Nitric, 40 rl«-R 
Nitrn*, 42 flcR .... 

Oxalic, iTj’Mtals. 

l*hoH|ilifine,tlrilici, 50 per rent .solution J 


III. 



$0.55 - 

$0.60 

Ib. 

$0 15 

$0,131 

.134- 

.14 

ibs. 

3.00 - 

3.25 

3.50 - 

3.75 

Iha. 

7 25 - 

7.50 

7.75 - 

8.00 


10 50 - 

11.00 

II 25 - 

11.50 

Ib. 

141- 

.15 

154- 

.16 

lb. 

151 

.161 

17 - 

IB 

.lb. 


52 - 

54 

lb. 

1 ‘85 - 

2 25 

2 75 - 

3.00 

lb. 

15 - 

. 16 

164- 

.18 

Ih. 

10 - 

II 

Mi- 

.12 

lb. 

041- 

051 

06 - 

.07 

lb. 

4 00 - 

4 SO 

4 50 - 

5.00 

Ili. 

07 - 

071 

• 08 - 

0B>. 

Ib. 

.071- 

08 

084 - 

091 

Ik 

18 - 

181 

18 - 

20 

ariTli. 

18 - 

181 

I8J- 


Ib. 

28 

is 

40 - 

- 

.50 • 


I'xronallif, rcNubliinecl .. . 

Ib. 

2 30 

2 55 

2 60 - 

2.65 

Sulphuric, 60 iIcr , tank cars . 

ton 

. ... — 




Sulphuric, 60 dcK , druniH . 

ton 

.. . — 


14.00 • 

15.00 

Sulphuric, 66dcK . tank cars.. . . 

ton 

18 00 - 

19 00 



Sulphuric, 66 cIck . druniM . 

ton 

21 00 

22.00 

22.50 - 

23 00 

Suliihiiric, 66 ilef; , carboxa . 

ton 



. .. — 


Sulphuric, furiiinK, 20 per cent (oleum) 





tank (‘.‘ira . . 

ion 

23.00 

24 00 

— 


Sidnhiiric. fiiiniiiK, 20 per rent (fileum) 





flniiiiH . 

. ton 

25.00 

26 00 

26 50 

27.00 

Sulph ric. fiiniina, 20 per cent (oleum) 





ejirliDya 

ton 

32 00 

35.00 

40 00 


Tannic, 1’. iS. 1’ , 

lb. 



1 30 - 

i 35 

rnniiic (tech ) ... 

lb. 

50 - 

.55 

56 

.60 

Tnrtarie, cry-stnls . 

Ib. 

. — 


42 

.44 

TuiiKstic, piT Ib Ilf W() . 

Ib. 

— 


1 20 

1 40 

Mcfihol, EthvI (iKiminal) 

Rill. 



5 50 - 

6.00 

Metihol. "MetlivI (si-e methanol) .. 




. .. - 


Xlciihol, deltat rcrl, 188proof (iioiiiinab K>d 



82 - 

.84 

\Ieohol,denatured. l9nprocif (noniiiiah Rul. 

. - 


68 

.90 

\him, itiiiinonia lump 

Ib 

041- 

042 

05 


Mum, potash lump 


05! 

06 

064 

07 

Miiiii, chrome lump . 


13 

131 

14 - 

144 

Miiiiunum aul(ihatc, rommereial 


02J 

03 

034 - 

034 

Miiiiiimim aulnhate, iron free . 


031 

03J 

04 - 

04 

Xiiiinniiimoiii.'i, 26defr ,druniH (750tb ).lb 

07 

08. 

08- 

V 

Xmmoniiit aiihydrovs, e\ 1. (lOO-l 50lb 

) Ib 

33 

35 

16 

38 

Ammoiiiuiii carbonate, poxider 

Ib. 

14 

141 

144 

15 

Xniinonium ehloridc. eranular (uliitc 





Hnhimoiiiac) (nominal) . 

Ib 

104 

It 

Ml 

Ml 

Xmiiiotiiiiin l•lllorilir■,ffralllllar (ffrayHal- 





amiuoi 

Ib 

13 

10- 

104 

.11 

Xmirioiiiiim nitrate 

lb 


10 

11 

.14 

Xmiiioiiiuni ciilphate . . 

Ih 

031 

04 

. 04’. 

.044 

Xinylacetate 

Rill 



4 50 - 

5 00 

Xm\laeetalo tei-h ... 

Rid 



4 00 

4 20 

Xr.srnic oxide, hinip.s (white ai'senici 

III. 

Ml 

12 

124 

121 

Xr.si'iiic, Hiilpliide. iiowdei'iN-l (i cd Hrs(‘iiic)lb 

15 

151 

15 

1 I 

Ihiiiiiiii chloride 

ton 

75 no 

80 00 

85 00 

90 00 

Barium rlioxidi* (|iero\idei 

lb. 

24 

25 

26 - 

27 


ilariiirri nitrate . ... lb. 

Bariiitii Hulr>liate (prccip ) (blanc fi\c) lb 
Bli‘:iclii*'[Kpfmflcr(M‘iM'alc. li\po(‘hloiitc).. 

Bluovitrinl (sceroiiprrfnilplintc). 

Hfirux (sfnHotUiiiiibiirsiic) . 

IfriinstoiiA (.m‘C ttiilphiir, rfill). ... 

Brofiiinc. . 

('alciiiiii aci>t;iti> ... 

t'ali'jiiiii carhiilc. 

Calciiiin fhliiiiili*. ftisiMl, lump 
C'ali-iiirri chloi iije, f(r.|iiii1.|ti>f| ... 

('alcjiiin liypiicjiloritc (blc.Mch’n pnwilcri 11). 
( ’alc'jiiin pcrnxiili* . . 

(*iilrjuiib plin«ph:itci iiiiiiiiibn.sif*_ 

('alriiiin .siilpliatc, piiic . 

('aiiiplior . 

('aibiin biMiIphiilc 
C'arbori tctracliloriitc, clriiiiiH 
('nrboiiyl cliluriiln (plin->ftcuc) 
f’liii.'.lii* |)ntu.sli(sc'e pot:is.*.iutii )i^\<|rii\ 
('nu.»ticHiHla('<cc acKliunvIiyili oxulc). 

('liliirino,ftas,li>|uifl cylmilcr.s( lOOlli ) 

(Milontfcirii) 

<^obaIt<»xitlc... ... .... 

('opfu'rastsecirnnHiiIphatc) . 

('upper carbonate, fcreeii preripitute 

t'opper cyaiiHle. 

f'oppi'r aiilphiite, 01 y.stals. 
fVcain €>f (.‘irtar (.scepotils^iHlll bitnrin 
l‘'.psoiii salt (^C'emaKiie'-ipiu aiilphate) 

Ethyl Ai etatc Com. 85^,. • 


12 

041 


OS 


051 


06 


1h. 


iftO^') . .... . . .. 

Formaidcliytle, 40percent (no ninal) 

l'ii.sel oil, ref . ^. 

Fusel oil, cnulQ (iio.i irial). 

(Ilauber’ri anlt (soo Btxlium Piilplmte) 

(;iyrer!*ii», (P. driiiii.«) extra .. 

IrHtiiie, rrsublimod. lb. 

I ron oxide, rod.lb. 

Iron sulphate (copperaa).100 lb. 

I.ead acetate, normal. lb. 

T.ead arafiiate (paste). lb. 

r.ead nitrate, cryatnlH. 

I.lthargi!. 

I.ithium carbonate*. 

Ma(tno.sium carbonate, teeluiicnl.lb. 

MaKncHiutn aulphatc, U. B. P-100 lb. 

Mnffneraiim Nulphate, commercial.. 100 1b. 

Methanol, 95"i,. 

Mcithanol, pure. 

Nickel salt, double. 

Nickel salt, smglo. 

Pbosgono (see carbonyl oliloiide). 

Phosphorus, red... 

Phosphorus,^llow...lb. 

Potannum bichromate...lb. 


III 

50 

52 

54 - 

56 

lbs 

2 00 

2 25 



Ib. 

04 

041 

04 

05 

toll 

3(1 00 

32 00 

33 00 - 

35 00 

Ib 

03 

021 

03 - 

034 

nil. 

03 

031 

031- 

04 

lb 



I 50 • 

1 70 

lb. 



75 

80 

lb. 



25 - 

30 

lb 



90 

.95 

lb 

08 - 

081 

09 

.091 

Ih. 

12 

121 

12 

.131 

Ib 



60 

75 

le). 



- - 


.lb. 

09 - 

091 

10 

101 

Ib. 

_ 


43 

50 

Ib. 



3 90 

4 OO 

Ib. 

22 - 

• 224 

24 

23 

lb. 

— 


65 

70 

lb. 

.064- 

.061 

07 

074 

to. 

■ • - 




gal. 

[> 



1 05 - 

i io 

lli. 

i8i" 

18! 

19 

194 

Ral. 



3 60 - 

3 75 

R«l. 



3.00 - 

3.25 


20 


. 2 ) 


.... III. 

. . .lb. 

.100 lb. 

1 50 

1 75 

15 - 
2.00 - 

.25 

2.25 

.... lb. 



I3t 

.16 

.. . Ib. 

ii 

14 

■ 144 

.15 

. . .lb. 



.90 - 

1 00 

.Ih. 

.12 

i2i 

13 - 

.131 

.Ib. 


I 50 - 


.Ib. 

164 

li 

• lU- 

.12 

.100 lb. 

3.00 - 

3 25 


..100 lb. 

... — 


1.50 

1.75 




1.75 - 

4.1-80 


_ 


2.20 - 

$2.25 

_ 


.12 - 

.124 

.lb. 

.- 


.13 - 

.131 

.lb. 

.50 - 

.52 

.53 - 

.55 

.lb. 

— 


.35 - 

.37 

.lb. 

Ill- 

.Hi 

.18 - 

.181 
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C'arlots 

Lphh CarlutH 

PotaHHiiim bitnrtrab* (erpniii of tartar) 

lb. 

$0 45 

- $0 47 

$0 38 

$0 40 

PptaHidiiiii hroniidp. Rranular . 

lb. 



43 

50 

PotaHMiiiiii rarboiinte, 1’. S. 1*. 

Hr 

SO 

55 

56 

60 

P( iaHMuiii earhoiiiite, rriide. 

lb 

13 

13} 

13} 

14 

Pt.tnHNium ehlorale, rry.stal.s 

lb 

12 

13 

13 

IB 

Ptoaftcuni hydroxide (eaustie i> tush) 

1b 

14 

14} 

15 - 

Ih 

Potawduiii ii'ididp _ 

lb 



3 (M 

3 20 

Potawniim nitrate ... 

1b 

14 

16 

161 

17 

PotiiNKiiini permRiiRitniitp 

lb 

60 

63 

65 

70 

Pi biNniiiiri priiH.vinfe, nsi . .. 

11) 

55 

57 

58 

60 

Pi.biHHiiirii pruHsifite, yellow .. . 

lb 

33 


35 

34 

Potawdiini Hulphate (powderetl) 

ton $240 00 

255 00 



1{(h*Iip 1I« Halts (hcp hoiliiiiii polas tartriitc) 



... 


SnlaiiiirioiiiiiP (sepnrninoiiiiiiii eliloriile) 





SaliwMlii (NeemKliiiiii earboiiiite) 






Salt PiilvP. 

ton 

* 


45 00 

50 00 

Silver (*y:inide (nomiiiul). . 

oz 



1 25 


Silver iMtrutn (nniiiinnl). .. 

07 



41 

42 

Stxia nsli, light. 

100 1b 

1 90 

2 00 

2 10 

2 30 

Soda u.‘'h, derisi* . 

100 III' 

2 30 

2 50 

2 75 

3 00 

Siidiiini neefate. 

lb 

06 > 

07 

07 

07} 

Sodium liieiirlMHiate.^. 

ino lb 

2 45 

2 60 

2 65 

3 Of) 

Sodium biehniinitU*.* ... 

lb 

09 

09 > 

091 

10 

StMliiini liisiilplinte (nitn* r;ike) . . 

toll 

7 00 

7 50 

H 00 

11 00 

Staliuin bisiilpliite powtlerisl. T S 1* 

lb 

06i 

07 

071 

08 

Sodium lioraln (borax).. 

11. 

OKI 

081 

09 

091 

Sodium earboiiatc (.sabHodit) 

100 lb 

2 no 

- 2 25 

2 50 

2 75 

Sodiiiiii ehl rate. 

lb 

10 

101 

10} 

If 

Sodiiiiii ryniiide, 96-98 per pent 

lb 

23 

25 

26 

30 

Sofliuiii niioride. 

lb 

17 

171 

171 

18} 

SfKliuiii hydroxide (eaustie .sinIii) . 

100 lb 

3 75 

4 00 

4 25 

4 35 

StNliiiiri hyposulphite. 

lb 



1)4 

04} 

SiNliiiiii iiiolybdaie . 

lb 

2 50 


3 25 


SrKlium iiitrs te. 

100 lb 

2 H5 


3 00 


Sodium nitrile . 

1b 

06i 

Oiii 

07 

071 

Sodium fieroxide. powderetl. 

lb 

30 

3: 

.32 

34 

SiMliiim plio-sphate, dibiuiii*. 

lb 

031 

04} 

041 

05 

s'tMliiiiii potassium tnrlrati* t Koelielle suits) lb 



33 

35 

SiNliuin priiHsiate, vellow 

lb 

171 

17' 

18 

18} 

.SfNliiiin t41ieati‘, Holutioii f 40deg ).. 

lb. 

Oil 

Oil 

.02 

K* 

.Sodium i-ilieate, fitiliititiii (60(leg.) ... 

. lb. 

03 


031 

04 

SiNliiiiii Hiilpliate,rrystnls((<Iuubcr'sHuli) I00lb.s 

2 15 

2 50 

2.60 

2 75 

Smliuiu Hulpliido,ervHtnl.60-62per eeiiiteone ) lb. 

07 

071 

07} 

08 

Sotliiiui Hiilpliile, erystiils. 

lb. 

04 

04 


05 

.sirnntiiim nitrate, powderetl. 

lb. 

20 

20} 

21 

22 

.Sulphur ehl ritlo. tto. 

4b 

08 

09 

. 10 

10} 

Su'phiir, eruile. ?. 

toil 

16 00 

20 00 



.Sulphur dii>xiili‘, liipiid, cylinders. 

.. lb 

09 


■'iio 

12 

Sulphur (.siiblimtsl), flour. 

100 lb. 


- 

3 70 - 

4 35 

Sulphur, roll (brimstone). 

100 lb. 



3 40 

3 90 

'I'iii biehlnri h*, 50 per cent . 

1b. 

18 

io 



Tin oxide. 

Ill 



50 

51 

Ziiie eiirbomite, pret'ipiiaLe. 

1b 

16 

ib' 

19 - 

20 

Zinc ehliiriile.gruii. 

III. 

.12 

13 

131 

14 

Ziiie. cyanide. 

lb. 

45 

49 

50 

bO 

Zinc dust. 

111. 

12 

13 

13 

14 

Zinc oxide, \. 

. III. 

10 

lOS 

II 

Ml 

Zinc HulpliaU*. 

.. III. 

.031 

03i 

04 

06 


Coal'Tar Piwlucts 

NOTH—fnllowiiiK priofu hm* for nriKinnl |)U(*Viiicfm in larRO c.URntiiicN; 


Purj 4 nitriitiilui'iie * 

Ih. 

\ 25 

1 40 

Para-phenyleneditimiiie 

Ill 

2 20 

2 35 

l*urii-(iiluidine 

Ih 

1 75 

1 85 

Plitbalie anhydride 

111 

bO 

70 

IMienol, V. ,S. P , drums (dest ), (240 lb ). . 

lb 

10 

12 

1 vritliue ... 

ual 

i 00 

t 50 

Hesi.reiiiol, teehiiienl 

Tb 

2 90 

t 00 

Hewireiiitil, niire 

lb 

• 3 75 

4 15 

Salieylir aeid, teeh , in bids. (110 lb > 

lb 

35 

t8 

Sniieylie aeitl, 1’ S. P 

Ib 

40 

45 

Haliil ... 


85 

95 

Stilvent iiaphthn, water-white, indiiiiiiH, lOOgal 

Kit) 

to 

ts 

Stilve^if niiphtha, enitle, heavy, iudniiiiH, lOOgal . 

gal 

19 

22 

Siilphaiiilic aeid, erude 

111. 

32 

35 

'rtilitliiie . 

lb 

1 40 

1 45 

Toluiiliiie, inixeil. 

lb 

45 

55 

Toluene, in tank ears 

Kill 

to 

t2 

Toluene, in druiiis ... • 

Kill 

33 

35 

\ylidiries, ilruiiis, lOOgal . 

ri. 

45 

lO 

.KyltMic, pure, in tlniius . 

K:i1 

45 

47 

Xylene, pun*, in tank cars 

Kal. 

45 


Xylene, emiiiiiereial, in tlriiiiis, lOf) gal 

Kal 

\7 

38 

Xylene, eiimmereial, ill tank ear- 

K:.1. 

. 10 



Waxes 

I'ririH lijiMi'd till nriKiii.'iI Imii'Umk'*** i« •piMiititii'x 


ItfVHwax. ri'liiiiil, diirk . . 

Dim'hwur, rohiuti. IikI t 

HciMwax, XI liito iMirr . 

(^liriiniiliii. No. I (iioiiiiiinl). 

('liniaiilin. No. 2, NoiIh <'oiiiitiy .... 

C'nrimulia, No. 3, North C'omitly. 

•lafinn . 

Montiiii, rriiili' 

I'lirutlirit: wiixi'-i, itiiiIi' iiiiitrh max tubitf) 
III |\ . 

ruratliiM* u-axi“4, iTuilt*. Hi-ali* 124-126 in p 
Parafliiic wiixrs, n>fiiuf|. | IH-12U in p 
l*nralKiio wnxfH, ri'KiiiNl, I2S in n 
I'ariiffiiin waxrs, ri'liintl, I2H-13A in p 
i'urufliiii! waxf'N, rcfiiii*«l, 133* I 35-in p 
t’nriifniif* aaxn'i. ri’fiinil, 135-137 in |i 
StrnriR ai'iil. miikIi* prfiHml 
Mirarir ai’iij, iloiihh* 

Sii'aric'ai'iit. tripli* prcnsiHl 


Ib 

$0 2b 

$0 27 

Ib 

28 

30 

Ih 

35 

40 

Ih 

' HO 

90 

Ih 

70 

80 

Ih 

25 

26 

Ib 

|9 

20 

1). 

12 

14 

Ib 

071 

08 

Ib 

07} 

«7i 

Ib 

09 

09} 

lb 

Ib 

091 

10 

??' 

II. 

13 


II. 

14 

15 

lb 

17 

171 

11) 

IB 

19 

lb. 

22 

23 


Flotation Oila 


\ll iii'icfri .are f ii b. New Yt.ik iinle'.s i.therwiti* stiitfsl, ant 
earlnatl hits, 'i'he oils in SO-gul. bids , gruss weight. 500 lb. 

1 are 

bastil 

l.l) 

I’iiic till, .steam disl , np Kr , 0 930-0 940 

K d 

SI 

90 

I'iiin ml, iiiire, de.sl. dist # 

gill 

1 

50 

Pine Lar ml, ref , sp Kr. 1 025-1 035 

Pine tar (111, erude. N|i Kr 1 025-1 035 tank eiirsf i. b. Jaeksuiix die. 

K*l 


48 

.KIk 

Kid 


35 

l*iii« tar (III, (ItMilile ref ,Hp Kr. 0 9(i5-fl 990 

Rlil 


75 

Pine tar, ref , thin, np gr., l.tlSO-1 9bU 

khI 


tb 

'riirfieiitine, enide, np. gr., 0 900-0 970 

Kal 

1 

25 

IliirtlwtNNl uil, f t. b. Mieli., Hp gr , 0 960-0 990 

Kill 


35 

Piiiewutid creiiHote, ref. 

Hill. 


52 


.Mpha-nuphthol, rruilr. 

\lpli:i-iinphthol. Tofinnl. 

Alplia-nnplitliyliiniiiii*. 

Aiiilini* till, tlniini rxlra. ... 

Afiiliiii* Halts. ... 

\iit.1irar(>no, 80''p in driiiiia (101) II • i 

Ht‘ii/.iildoliytiii (f f I* ). 

IttMixidiiin, hast'. 

IWMixidiiin Htilplintp. 

Itnnzoif nriti, V S.I*. 

hfiizoatc of wxl.a, . 

ItiMizfiio, P'lr**, xiatnT-wliiii*, in dniiiiM (100 • • 

hcrizi'iii*, 90 . ill dniina ( lOO a:il). 

Hcrizyl rhloridf, 95-97',, rffiiifd. 

Itonzyl rliloridu, ti*rh. .. . 

nHii-iiaplithfil bi'iizoatA'(iiotiiiiial) .. . 
Hfla-iiuphihol, Huhliniftl (tioiniiian . . . 

liptii-napliihol, torli (iioininiil). 

Itota-naphthyluiniiir, Muliliiiusl. 

(‘tpmoI, l^ H. P., inclniinH (lOOIIi). 

( irthti-fi-fHol, in druiii.H (100 lli) . ... 

('rfH>'li« will, 97- 99 ,, ntraw rulor, in drums 
( VfHvlit? acid, 55-97',, dark, in tlriiiiiH.. .. 

< ivsylitj acid, 50%,firat tpiality, dniiriH. 

I lii'lilorbrnatnic. 

1 )i<>thylntiiliiic.!. 

I )iTripthyluiiiHnc. 

I )iiiitrorioii8f*ne. 

niiiitrfx'lorbpnxniip. 

Piiiitronaphtlialciip. 

ninitrophcnul . . . . 

1 )iriifcrt)toliiPiip. ■. - ■ 

I )ip oil, 25";*, tar acidn, nir Inis, in drums .. 

I lipliPiiylamino (noniinal). 

Il-iifid (noiiiiiial). 

Mota-phpiiylcniHliaiiiirip. 

MoiifxrhlurDenBi'iip. 

MoniMtiliylaniliiiP .... — 

NaphihaiPnA oruHliPd.aii'bbM. (250 Iti i. 

NBphtiial<*iiP, flake. 

Naphthalpiid. balln. 

Naphthiuiiio acid, crude. 

Nitroljcuipnp. 

Nitro-imphthaloae. 

Nitro-tolunnp. 

()rtlio-aniidophcnol. 

Ortho-dichlor-benipne. 

f )rtho-nitro-pheni>l. 

lirtho-nitro-toliipnc. 

Ort*|u-toluidinp. 

Para-amidophoDol, bu «•. 

Para-aniidopbmol, IfC'l. 

Parardiohlorhenienc. 

PanniUoBiiilme. . 


Ib 

$1 10 - 

$1 15 

Ib 

I 45 

1 50 

II. 

44 

46 

Ib 

2b 

27 

II. 

32 

33 

Ill 

'20 

1 on 

Ib 

2 00 

2 10 

Ib 

1 00 

1 10 

Ib 

85 

90 

Ib 

75 

80 

III 

75 

85 

gal 

33 

36 

■ Kul 

32 

35 

Ib. 

35 

40 

Ib 

25 

35 

Ib 

3 50 

4 00 

Ib 

75 

80 

111 

40 

45 

Ih 

2 25 

2 40 

Ib 

16 

18 

II) 

23 

25 

gal 

1 Of) 

1 05 

Kal 

90 

1 00 

gal 

65 ■ 

75 

lb. 

07 

It) 

Ill 

1 45 - 

1 50 

II. 

65 

90 

Ib. 

30 

37 

Ib 

27 

32 


42 

45 

* Ib 

40 

45 

lb 

30 

32 

Kal- 

38 

40 

Vh 

75 

77 


1 45 

1 (.0 

» 

11. 

1 25 

1 30 

II. 

17 

18 

11. 

1 75 

2 25 

lb 

09 

09j 

tb 

09 

09; 

Ib 

09} 

10 

11. 

70 - 

75 

lb 

12 

15 

lb 

40 

50 

Ib. 

18 

25 

Ih 

3 20 

3 75 

Ib. 

15 - 

20 

Ib. 

75 -- 

80 

11). 

25 - 

40 

lb. 

30 

.32 

lb 

2 10 - 

2 20 

lb 

2 25 - 

2 40 

- Ib. 

10 - 

15 

.. lb. 

.93 

1 00 


Naval Stores 


The fulluw'iiig priees are f ■. b 

New Vi.rk f'.r ei 

nrlf.iul lots 



llusin ll•1)•bbl 


280 III 

$8 50 


Itdsiii M-f. 


280 lb 

8 50 


l{(Man K-N. 


280 Ib 

8 so 

- 

H().*(iii w.t:-W. W . 


280 Ib 

H 75 


WinnI rosin, libl 


280 II. 

9 0(1 


Spirits of tiiriieiitiiie 

• 

Kill 

77 


WiirNl tiirpeiitiiit* steam di-«t 


K:iI 

75 


World tiir|M*n(me.rt|i-«t. di'^t 


Kill. 

75 


Pine tar piteh, bbl 


200 Ib. 


8 50 

I'ar, kiln biiriitsl, bbl. (500 lb ) 


hid 


15 00 

Keti.rt tar, bid . 


500 lb. 

15 00 

15 50 

Ktisiii nil, first run. 


Kill 

60 


liusin oil. Hceoiid run. 


gill 

62 


ilusiii oil. third run. 

. . . ■ 

gill. 

75 



Solvents 




73-76 deg , steel bbls. (85 lb.) .. 



gal 

$0 41 

70-72 deg , steel bbls. (85 Ib ). . 



ir:ii 

Vf 

68>70 deg . Hteel bids. (85 lb ) . 



gal 

38 

V. M. and P. naplithtt, steel bbls. (85 Jb.) . . . 


gal 

30 


Crude Rubber 

J'liru - I'privfT fine (iiniiiiri;ih 

rprivtT pfiarw* (iinmiiiaP,. . .. 

I'priviT Piiiirliotliall (iioiiiiiiul) . 

Plaiiiutioii Kirsl lalpx empp 

Itiblifsl hliiokisl HliPPtH . 

Itniwii crept*, lliiii, vlpiiii. 

Amber crrix: No. I. 



Oils 

VE<1KTAIU.1-; 


('asltir (111, No. 3, in bblH. 

<’ii.*4lor oil, A.\,iii bblit. . 

('Inna AcmmI oil, in bids, (f o b. I'uc. poaNl) 
('ouoanut oil, ( Vyloii Kradc, in IiIiIh. . 
r!(iPoaiiut nil, (^tichiii Krailc, in bblx. (iioitiiiial) 

(7or 1 cnl, «ni h*, in bbln.4.. 

roiioriNPCxi oil, p.ruilc (f. o. b. liiill). 

(Ntlioris(‘pd oil, Hiiiiiincr yellow. 

''oitfiiiHePtl oil, wi ter yellow . . 

Linseed oil, raw, car lulri (doiiieNtie) . 

liiiiHPixl oil, raw, tank nirH (doiriPNtie). 

LinH(N.sl oil, boiksl, car lotM (dorniMtic) . 


11. 

$11 If 

$0 14 


14} 

15 

Ill 

09. 

10’ 

Ib 

13 

13} 

lb 

13} 

14 

Ib 

09} 

10 


06 

07 

III 

09’ 

09} 

Ib 

10} 

II 

Kal 

81 

82 

gal 

75 

77 

gal. 

83 

- .84. 
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Olive oil, eemmerdiJ.»... s^l. 

Palm, Lagoa. lb. 

Palm, Nign. lb. 

Peanut oil, crude, tank care (f.o.b. mill). lb. 

Peanut oil, refinitl, in bble. lb. 

Kapreeed oil, refined in bblii. gal. 

Rapeseod oil. blown, in bhla. gal. 

fioya bean oil (Manchurian), in bble. N. Y. lb. 

Soya bean oil,tank rare, f.ob., Parifir coast_ lb. 

FISH 

Light press«xl Menkudeii. .. gal. 

YmIow bleached Menhuclefi. gal. 

White bleached Menhaden. gal. 

Blown Menhaden. gal. 


2.75 

.08; 

.07 

.OBl 

.141 

I.1S 

I.2S 

.091 

.06 


80.65 

.67 

.72 

1.05 


3 00 
.09 
.081 
.09 
.141 
1.20 
1.35 
.10 
.07 


$0.70 

.70 


= dl 


C. net ton 

824.00 

—830.00 

net tun 

22.00 

— 

26.00 

... net^n 
... net ton 

10.00 

—- 

12.00 

26 50 


28 00 

net ton 

10.00 

— 

■■.05f 

... lb. 

.05 

— 

... net ton 

60.00 

— 

65.00 

... , lb. 

.14 

— 

.18 


.05 


.06 

... Ib. 

.04) 

— 

.05) 

... Ib. 

.04 


.05 

... lb. 

.05 


.07 

... Ib. 

.05 

— 

.06 

... Ib. 


— 

.05 


Miscellaneous Materials 

All f. o. 1). New York rnloaa Otherwise Slated 

Barytes, ground, white, f,o.b. Kings Creek, S 
BaryteH, ground, off rolor, f u.h. Kings Creek 
Barytee, crude, 88%C<rL94^o lin.. Kings Creck« 

Harytes, floated, f.n.li. .St I.iiiim . 

Barytes, erude, first grade, Missouri. 

Blanc file, dry. 

Blanc fixe, pulp. 

Casoine. . 

Chalk, domestic, extra light. 

(/halk, domestic, lif^t. 

Chalk, domestic. hAvy. 

chalk, F.nglish, extra light. 

Chalk, Koglisii, light. 

Chalk, Knglish, dense. 

China clay. (Kaolin) crude, f.ob. mines. Ccorgia net ton 
China clay (Kaolin) washed, fob. Ccorgia .. net ton 
China clay (Kaolin) powdered, f o li. (icorgia... net ton 
China clay (Kaolin) crude f.o.h. Virginia points. net ton 
China clay (Kaolin) ground, f.o.b. Virginia points, net ton 

china clay (Kaolin), imported, lump. net ton 

China clay (Kaolin), imported, powdered. net ton 

Feldspar, crude, f.o.b. Maryland and North 

Carolina points. gijss ion 

Feldspar, crude, f.o.b Maine. net ton 

Feldspar, ground, f.n.li Maine. net ton 

Feldspar, ground, f.o I. North Carolina. net ton 

Feldspar, ground, f.o.h. N Y. State. net ton 

Feldspar, ground fob Baltiinore. net ton 

Fullor’a Earth, f.o.b. New York . not ton 

Fuller's earth, granular, f o.b. Fla.. net ton 

Fuller'a earth, pnwdenni, f.o.b. Fla. net Con 

Fuller's earth, iiiiiiorled, powdered . net ton 

Graphite, crucible. 90"; oarboii, Ashland, Ala.. lb. 
Graphite, crucible. 85"; carbon, Ashland, Ala * lb. 
Graphite, higher lubricating grudes . . lb. 

Pumice stone, iniportcil. lump. Ib. 

Pumice stone, donicstic, lump. lb. 

Pumice stone, ground . lb. 

Quarts (acid tower) fist to head, f.ob Baltimore net ton 
Quarts (acid tower) li(n 2 in., f ob Baltimore... net ton 

Quarts (acid tower) rice, f.o b Bidtiiitore.. .. net ton 

Quarts, hinip, fob. North Carolina. net ton 

Shellac, orange fine . lb. 

Sliellao, orange superfine. lb. 

.Shellac, A.C.garnet... Ib. 

Shellac. T.N. lb. 

Soapstone . ton 

Sodmni Chloride • . . . long ton 

Tnlc, paper-making grmlcs, f o.b. Vermont. ton 

Talc, roofing gradi's, fob. VermonI. ton 

Talc, rubber grades, f.o b. Ve mont . ton 

Talc, powdcrcrl, Southern, f o b. cors4. ton 

Talc, iroporterl ton 

Tal», California Talcum Powder grarle ... ton 


8.00 

12.00 

18.00 

8.00 

15.00 

25.00 

30.00 

8.00 
7.50 
21.00 
17.00 
17.00 
77.00 
16.00 
25 00 
18.00 
35.00 

■ ■ ’.07 
.11 
.04 
.06 
.04 


5.00 
1.00 
I 05 
.90 
85 
15.00 

12.00 
9 50 
12.00 
12 00 
60.00 
20.00 


10.00 

15.00 

22.00 

12.00 

40.00 

35.00 

35.00 

14.00 
10 00 
23.00 
21.00 
21.00 
30.00 
17.00 


40.00 

.09 

.09 

.40 

.50 

“.07 
10.00 
14.00 
17 00 
7.50 
1.05 
I. 10 
.95 
.95 
25.00 
17.50 
22,00 
15.00 
18.00 
15.00 
70.00 
45.00 


Refractories 


Bauxite brick, 56''« Al, f ti b. 1 itiHbiirgPi 
('hroinc brick, f.nb. I''.iisti‘rii shipping p(iiiit.s 
chrome cement, 40-45‘'J. CrsOs 

Chronic rement, 40'45''#'i < 't|( I|, stinks, in o:ir I«>ts, f n b 
1''.ii.Htern Nhip|iing points 

Fire flay brirk, Ist, <|unlity, 9-ri thiipcH, tub I eiiii- 
.•iylvHiiiu, Ohio and Kentucky wiirk.i 
Fire clay brn-k, 2nd c|iiulity. 9-iii shiipes, f •* b Penn- 
sybuiiia. (ihinnnd Kentucky works 
Magnesite brick, 9-in. straight 
Magnesite brick. 9'iii. arches, wedges and ki-ys 
Magnesite brick, soaps and splits 

Silica brick, 9-in. sixes, f o *\ Chieiigo district ^ . 
.Silica brick, 9-in. aizesi f o b. Birminghnin district 
Silioa brick, 9-in. sizes, f.o b. Mt. Cnion, Pa. 


1,000 

160 

net tun 

100-NO 

net ton 

55-60 

net ton 

60 65 

1,000 

55 (lO 

1,000 

45-50 

ni't toil 

IK) 

net tii.M 

121 

net toll 

1)4 

i.oon 

65-70 

1,000 

56 (i| 

1,000 

55 60 


F«rro-Alloys 

, All f.o.b. Work. 

Ferro-carbon-litaniuni, I5-I8^i., f.»i b. .Niiigiirii 

FbUn, N. Y. 

Ferr<*-i'hri»nic, per lb. ••( Cr. co^tuiiied, 
carbon, carlnta... 

Ferro-chroine. per lb. of Cr. eontiuiieil, 4-6*;^ 
carbon, earluts.... 

Fcrro-inaiigiinesc, 76-8(";» Mn, iloiiie.stic. 

1‘Vrro-inangiincsc, 76-80?(i Mn, I nglish .... 

Spicgcleisen, 18-22"; Mn .• 

Ferro-inolylsliuiiini, SlbhO^o Mo, per lb. of Mo. . 

Ferro-ailieon, 10-15%. 

Ferro-silicoii, 50";.. 

Ferro-ailiroii, 75";. 

Ferro-tungsten. 70-80%, per Ib. of cintainrd w... 
(faerro-tiraniuin, 35y50% of I', per Ib. of V content 
Ferro-vanadinm. 3u-40?o P<*Tlb, of contained V.... 


net ton $200.00 -8225.00 

lb. I'' 


lb. 

grikis ton 
gross ton 

6 r(iss ton 

». 

gross ton 
gruHB ton 
Ijross tun 

lb! 

lb. 


17 

140 00 
135 00 
60 00 
2.0U 
60.00 
78.00 

.65 

7.00 

6.50 


17 

145 00 
140 00 
65 00 
2.50 
65.00 
80 00 
160.00 
.75 


— 7.50 


Ores and Seml-finiahed Products 


All f.o.b. New York, Unleae Otherwise Stated 

Bauuto. 52% Al. oontent, less than 2% FciOi, up 
to 20%bUim, not more than H4% moisture.. 

Chrome ore, Calif, concentrates, 50% min.... 

CriQi. 

Chrome ore, 50%, Cr,Os f.o.b. Atinntio Sea¬ 
board . 

Coke, foundry, f.n.b. ovens. 

Coke, furnace, f.o.h. ovens. 

Coke, petroleum, refinerv, AtlanticSeabcmid.... 

Fluor spar, lump, f .o.b.Tonuon, New Mexico... 

Fluor spar, standard, domcHtic washed gravel 

Kentiickv and Illinnia mines. 

Ilrneiiito, 52% TiOijjier ;b. or6. 

Manganese Ore, 50% Mn, c i f. Atlantic seaport 

Mang-ancse ore, chemical (MnO.). 

.Mulybdnnite, 85% MoS., per Ib. of MoS,. N. Y. 

Monasite, per unit of Th(),. o.i f., A ilahtic seaport 
Pyrites, Spanish, fines ,c.i.t', Atlantic seaport... 

Pyrites, Spanish, furnace sixe, c.i.f., Atlantic 

seaport. 

Pyrites, domestic, fines, f o b. mines, Gn. 

Rutile, 95% TiOs per lb. on*. 

Tungsten, Schcclite, 60% and over, per unit 

of WO, (nominal). 

Tungsten, Wolframite, 60% WO, and over, per 

iinitof WO,.N.Y.C . 

Uranium Oro (Carnotitc) per Ih. of Ug Og • •. • 

Uranium oxide, 96% per lb. contained Ug Og_ 

Vanadium pentoxide, 99%.. 

Vanadium Ore, per lb. of Vi Og oontained. 

Ziroon, washed, iron free. 


gross ton 

810.00 - 

811.00 

unit 

.60 

.65 

unit 

.60 — 

65 

net ton 

8 50 — 

900 

net ton 

7.00 — 

7.50 

net ton 

24.00 — 

26.06 

netton 

17.50 — 


not ton 

22.50 — 

25.00 

lb. 

.01)- 

.01) 

unit 

45 — 

.50 

gross ton 

60.00 — 

65. OQ 

fli. 

.55 — 

.69 

t unit 

35.00 — 


unit 

.12 — 


unit 

• .17 — 

““m 

unit 

.12 — 

lb. 

.15 -w 


unit 

4.25 - 

4.50 

unit 

4.00 — 

4.25 

lb. 

2.75 - 

3.00 

lb. 

2.75 — 

3.00 

lb. 

12.00 — 

14.00 

lb. 

1.50 — 


lb. 

.05 — 

.... 


Non-Ferrous Metals 

New* York Markets 

Cento per Lb 

Copper, eleetrolytin. 15.00 

Aluminum, 98 to 99 per cent. 22.00("'33.00 

Antimony, wholesale lots, (Chinese and Japanese. S. 621 

Nickel, ordinary (ingot). a 41.00 

Nickel, electrolytic. 45 00 

Tin, 5-ton lots. 35 25 

L^, New York, spot. 5.75 

Lend, E. St. Louis, spot. 6.25 

Zinc, spot. New Yoric. 7. Of' 

Zinc, spot, E. St. Louis. 6.75 

OTHER MErAT.S 

Silver (commercial).os. 

(Cadmium .lb. 81.406i I. SO 

Bisiiiutli (500 Ib. lots).Ib. 2.40 

Cobalt. lh. 6.00 

Magiicsiiiiii (f.o.b. Niagara Falls).lb. 1.75 

Platiniiiii.ox. 85.00 

Tridiuni .ox. 350.0066400.00 

Palladium.ox. 85.00 

Mercury.751b. 48.006f 49 00 


FINISHED METAL PRODUCTS 

WarchouBc Prir 
Onix ficr Lb 

Copper ahcpts, hot rollcil. 22.50 

Copper buttuiiis. 34.00 

Copper rods . 29.00 

TTigh brass wire and xhcfta . 22 25 

High brass rotk . 18 25 

1.0W hrasn wire and sheets. 30 S" 

liow brass rcMix .. 19 50 

Braxifl braw tubing. 36.25 

Braxed bronxe tubing. 41.50 

SoamlcxH eopper tubing.. 26 00 

Seamless high brass tubing. 25 00 


OI.I> MK'I'ALS -Tlin following are the dealers* piirehasing prices in ccuits in'f 


pound: 

— New York —. 

()nc 

('urreiit Year Ago (*Iev eland f'hieag 

Copper, heavy and crucible. 

(^ipfMT, heavy and wire. 

12 00 

17.00 

10 00 

11 50 

11 50 

16 00 

9 30 

II 00 

Copper, light HiiiJ bottoms. § ... . 

• 10 00 

14 00 

9 00 

9 50 

bciul, heavy . . 

4 00 

4 75 

4 00 

4 50 

Lead,tea . . . 

3 00 

3 75 

3 00 

3 50 

I)ra.*>s, heavy. 

7 00 

10.50 

7 00 

10 30 

DraHH, light. 

5 50 

7 50 

5 00 

5 0 

No. 1 yellow braM tiirniiigs.. ♦ 

6 50 

10 011 

5 50 

5 50 

Zina. 

4 50 

5 GO 

3 00 

4.50 


Structural Material 


I'ho following base prices per 100lb. are for xtruotural shapes 3 in. by i in. and 
larger, and plates I in. and heavier, from jobbers’ warchousca in the cities named. 


— ■ —.\cw York- 
One 

('um*nt Month 
Ago 

Structural shapes... $3 80 84 15 

Soft steel burs. 3 70 4.15 

Soft steel bar shapes 3 70 4.15 

•Soft steel bands.... 4.65 5 50 

Plat.s, i to I in. thirk 4 00 4.15 


One 
Ycnr 
Ago 
83 47 
3.37 
3.37 
4.07 
3.67 


-Clevcluml - 
(Itie 

- - -(.'hicBgo— 
Dne 

1 'iirrent 

Year 

.\go 

Current 

Y’car 

Ago 

$3.58 

$3 37 

83.38 


3.34 

3.27 

3 48 

3.l7 

3 48 
6.25 

3.27 

3.48 

3.37 

3.78 

>57 

3.78 

3:67 
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Industrial 


Financial, Construction and Manulhcturers'.News 


Construction and . 
Operation 

California 

RUItnANK^’l'iia IJnoK-um & Window 
Shado Co. Is havlrifc pin ns pr«»pa roti for 
thp ronstriK-tlon of Ihroo biilldinf^s on Vine 
St. Hn<f Smii KiTTi.'indo lid., to Include a 
42x201-ft. nuiiti bulldiriK;, 2!)x2!i-ft. -ware* 
hou.se and a 2nx30-ft. olhoe building. C'oat 
to exe«*ed $50,000. 

Connecticut 

WEST HAVEX (New Haven P. O.) — 
The TIdi*water Oil Corii.. Wood St., will 
build an oil pl:itit to Include u ll-atory. 
40xl00-fl. oil warehouse and storaKe build- 
ins and a 1-story, 40x.50-ft. suruso. Esti¬ 
mated eost. $25,000. Work wMll be done by 
day labor. 

Idaho 

WEISEK—Tin* €‘lty idans uii election 
Juri. 4 to vote on $150,000 bonds to build a 
water system, Irieliidlris a nitration plant. 

L. C. Kelsi’y, Kller, ensr. 

• Illinois 

mx)OMlN(5TON—Tho city will rcitelvc 
bids In .Tanuary for the construction of a 
sf‘wasc disposal plant. Estimated cost, 
$60,000. Alvord & iiurdock, 8 South Dear¬ 
born St., Phieaso, arehts. 

(TTlPAflD - A. M. rastle & Co., 715 
North Moi'Kan St., plans to construct an 
additional wandioiuse to have 150,000 .sq.ft, 
of thaw* sp.'iee. Estimafod cost, $450,000. 

Indiana 

EVA NS VI Id <E—The Evansville ColloKe 
will receive bids until .Ian. 15 for the con¬ 
struction of :i .'l-.story. 70xl20-ft. .science 
hall. EsUinated cost, $250,000. Miller. 
I‘'ullcnwld(‘r Dowlinjir, 6 North Mlc]il|;an 
■ lllvil., I'lilcMKo, III., arehts. 

EIJNT—1». <». ()ui*y. Triisleo. Angola, 
will receive bids in January for the eon- 
strncliiiii Ilf a 2-.story, 80x80-ft. school. A 
sewage di.spii.sal plant will be Installed in 

M. 'ime. Estimated cost, $75,000. A. H. Ell- 
wiiiid X- Son. Elkhart, .srehts. 

HAHY—The Anierlean Pure Paint Co. Is 
biilliliriK a 10x100-ft. plant for the rnatiu- 
factiire of p.-iint pigment and putty. Esll- 
matcil cost, $:i0,000. W. J. Sehroeder, secy. 

Iowa 

SIOIT.V (‘ITY- The Zonta Tire & Rubber 
<V». has aw.ardcd the contract for the eon- 
struction of .a 1-story, 100xl20-ft. factory, 
to the Federal Ion Const r. Co. 

Louisiana 

I^ASTRPi*- L. 11. Fox has awarded the 
coiitrnet for thi* construction of a reduction 
plant to include three 2-story, 50x200-ft. 
buildings and four l-.story, 30x60-fi. build¬ 
ings, to the WIdmer Eng. Co., tVntiiry 
Iddg., St. ].f<iuis, Mo. Estimated co.st, 
$ 200 , 000 . ^ , 

Maine 

KOI'K f i.AND—The Rockland & Rockport 
TJrrie Co. will biiihl an .addition to Us lime 
plant, to include 0 limekilns and gas •pro¬ 
ducers, l-story, STixlOO-ft. main building 
:ind a 2-story, 60xinS-ft. lime storage and 
packing house. 

Massachusetts 

AMHERST—The Mas.sachusetts Agricul¬ 
tural ("ollege plans to build a laboratory 
building. Estimated cost, $200,000. 

Michifi:an 

HOLIjAND - The city is having plans 
prepared for the c’onslructlon of a sewage 
Ireatmciit r>hint. Estimated cost, $200,000. 
IJreeley. P*‘arse & Hausen, 39 West Adams 
St., Chicago, 111., archt.s. 

RIVER ROITCK 'The Hd. Educ., c/o 
A. R. Keiii'r, has awarded tin* contract for 
the const ruction of a 3-story high .school 
on Deaiborn Rd., to Bryant & IXHw^ler, 


2136 Dime Hank Hldg., Detroit. A ehem- 
leal laboratory will bi* Installed In same. 
Estimated cost, $1,000,000. Noted Nov. 1<. 

Minnesota 

UKI.1.1NU11AM—'I'ho nd. K.luc. Is h:«v- 
Ing plans prepared ftu* the construct Ion of 
a 2-story, 50xl40-ft. high school. A chem¬ 
ical laboratory will be installed in same. 
E.stlmated cost, $80,000. J. I*. Mlftlestadt. 
elk. 

NEW PUAClIl?—The Hd. Edut'. plans to 
build a 2-stiiry high school. A chemical 
laboratory will be Installed In .same. Esti¬ 
mated cost. $85,000. J. .loach, elk. 

OW.VTDNN.V --Till* city plans an eleelhui 
Jan. 10 to vote oil $475,000 bonds to con- 
struet a gas plant, ete. C. J. Servatlns, 
city elk. 

SHERBURNE- The Hd. Educ. plans to 
build a 2-story high sidiool. A cluunical 
laboratory will be Installed In same. Esti¬ 
mated cost, $85,000. J. Schott, elk. 

Missouri 

MAPI.KWi)OIJ (St. Ix>ul» P. O.)- -Tlic 
St. Ixnils Paper Can & Tube Co., 4400 North 
Union Ave., St. Louis, has awarded the 
contract for the const ruction of a 1-story, 
200x540-ft. factory on Big Bend Rd. along 
the tracks of the Missouri I’ncllle K.R., 
to the Wirinier Eng. Ci>., (''entury Bldg., 
St. Ixaiis. Estinialed cost, $500,000. 

North Carolina 

MAIDEN—The town has awarded the 
eoritract for the construction of 3 sewogo 
disposal plants, etc., to Boyd, Higgins & Ho- 
forlh, (^hnrIottc». Estimated eostf $115,000. 

North Dakota 

PAHKlNCTnN—Tho Hd. Kdiii-. lx Imvine 
plan.M prepared for the consiriietlon tif u 
2-.slory high st'hool. A clieiiileal laboratory 
will be iiistnllcd in same. Estimated co.sl, 
$150,000. E. T. Siiiltli, Supt. Shannon, 
Boyd & Boyti, Jaine.stuwn, arehts. 

tWRRINtJTON — C. C. Cariialian, city 
elk., will reci'lvi* bld.s In the .spring for the 
eonstriiction of a sewage dlsposiil plant. 
Estimated cost. $15,000. D. P. Wolff. 1000 
Ciiardian l.lfe Bldg., St. 1 \*lij 1, eiigr. 

Ohio 

PA1NHSVI1.I.K—^Tlic Middle .stiitex Kuh- 
her <Vi., e/o E. Ewing, 708 Williamson 
Bldg., Is having plans prepared for the 
can.striietion of a 2-Hlory, 60x200-ft. factory 
and warehouse. Estimated co.nt, $200,000. 
Osborn Eng. Co., 2848 Prospect Ave., a relit, 
and engr. 

PORTSMOITTH- M’hc Bd. Educ. plans lo 
build a :i-story, 110xl30-ft. high .school, 
laboratory equipment will bi‘ in-stalled In 
s;inie. Estimated co.st, $400,000. A. Pret- 
ziiiger, 11."iS Rcibold Bldg., D.aytoii, arclit. 

Pennsylvania 

CHARIxEKOI The Federal Fdry. Supply 
<'o.. 2633 E:ist 79th St.. Clevclatid. ()., plans 
to hulld a 2-.story, 40x92-ft. factory. Estl- 
inali-d co.sl, $30,000. J. Bayer, pres. 

South Dakota 

WATERTOWN—^Tlie Bd. Educ. plans t« 
hulld a 2- or 3-slory liigh school. A chem¬ 
ical laboratory will be lii.«italli‘il in same. 
Estimated eost, $250,000. A. Her/.cl, elk. 

Utah 

SAI/r I.AKK PlTy—TIiP School lid. will 
soon .award tho conlraet for the construc¬ 
tion of a 2-.slory. 68x218-ft Junior high 
school. Science rooms ;ind ehenileal eiiulp- 
inent will be installed In same. E-stlmated 
eost, $250,000. F. D. Rutherford. 662 
Second Ave., archt. and pngr. 

Virginia 

EMPORIA—Tho Emporia Potassluin 
Phosphate Co. plans to build a fertilizer 
plant. Carrieal & Johnston, Chamber of 
Commerce Bldg., Richmond, urehl.**. 

Wisconsin 

('IlIPrKWA FAI.t.S Th<* Hd. HdUf. will 
receive bhis about Feb. I for tlu* eonstriu*- 
tlon of a 2-story, 125xl60-ft. addition to 


the jtinlor voentionaL school. A chemical 
laboratory will be Installed In same. Esti¬ 
mated cost. $150,000. Bih'I's, Sehlintz & 
Bailey, imgra. 

JANESVHJ.E--Th« Bd. Kdlie. will re¬ 
ceive bids In tho spring fur the super- 
structure tif a 3-story, 1S0x2OO-ft. high 
school, etc. A eh»'iiil»*al laboratory will be 
Installed In same. Estlmalted cost, $500,000. 
Van R> n & DeCclike, Caswell Blk., Mllwaii- 
kct>, arehts. Noted Dee. 15. 

Ontario 

IdlNIMlN -Tlio Hd. IMui .. Hydro omr. x. 
is having plans prepared for the I'oiistruc¬ 
tion of three 2-stoi-y. 100x220-ft. high 
school. Equipment for chi'iuistry and 
physical 4:iboratcirles will be lri.stall«Ml In 
s:ime. Estiniai«'d eost. $750,000. 1.. E. 

Carrot hers, liytlro OITlces, nreht. 

Quebec 

.•^DUEL .M. J. Ihinseveaq will r«Te|\e 
bids In January for the const ruction of a 
pulp mill to have a daily capacity of 100 
tons of pulp. E.stiiiiated cost, $500,000. 


New Publications 

Tiik Founpation, New York 

City, has Issued a booklet on the “Electro- 
chenilcal ami Eleetroinctallurgleal Paltuits," 
which arn owned by them. 

Tiik ('okino Inpiththy of 'riiio I'acific 
Nokthwkst. By Josimh Daniels, Bull. 9, 
Unlv. of Washington, Seattle, Wash., Engi 
neeririg Experiment Station. 

Tiik <*oMMri*rKK on liiitiAouRAPiiY of the 
Technical Assoclfitlon of the Pulp and 
Paper Iiidusiry desires to e.all the attention 
of till* paper iiidusiry, and especially those 
Interested in selentine, and Ua'hnieiil eidlu- 
lose chemistry, to two new German perl- 
oillcals whieh are devoted entirely to 
eelluhi.se : 

ZfUiiiusr-Chvmir. WisHrnarhaft Beibhit- 
U r zu dv,r Zeitachrijt “Dcr Papivrfahriktmt.** 

This periodical, which l.s Issued ns a 
supplement to Dvr Papivrftibrikant, is edljted 
by Emil IIeus«*r of Darmstadt. Vol. 1, 
No. 1, appeared April 30, 1920. It appears 
at iiKintlily Intervals, each iiiimher contain¬ 
ing from H lo 12 page.s. The .srupe of I In* 
maga7.irii‘ may he seen from the following 
conteiil.s of the llrsl live tiiiiiibers. 

No. 1, .\prll 30, 1920, Advances In Cellu- 

10. se ('iM'iiiistry, by Eiiill lleu.ser. 

Ni». 2. May 28, 1920, Methylation of 

Cellulose, by Deiihaiii and VVoodhou.se. 
(Traiislatirui of articles appearing In the 
Journttl of thr CIn mica} ^oviviy, vol. 103, 
p. 1,735 (1913): vol. 105. p. 2.357 (1914.) 

No. 3, June 18, 1920, Trimethyl Cjlueiisu 
From (^‘Ihilose, hy DehJium and WiknI- 
hnii.se. (Translation from the Journal of 
thr Chrmiral t<oro ty, vol. Ill, p. 211 
t 1917). The Estliiiatiuii of l'ellulu.se in 
\V'oo«i, by W. II. Don*. (Translated from 
raprr, vol. 26. No. 1. ii. 10 (1920.) 

No. 4, July 16. 1920. The Enriohmeiii of 
•‘Kraftslroh, With Fungus Protein, by 
l*rliig.siifiiii ami IJehten.sleln. . 

No. 5, Aug. 20, 1920, Pi e|iai'atlon of 

Alcohol From Wood, by Emil Jleu.si'r. 'riie 
I'oiistitutiori of (*elliilose; :iii ahstr.'iet of 
thi* work, of Ife.ss, .'ippearliig In /. L'lvr- 
trorhrw., 1920, p. 233. 

Ill addition to the major articles, e.aeli 
number eontalns a numher of abstracts of 
:irth*h*.s from other Journals on lh«» .siih- 
Jei'l of I'flluhise. 

Dt r Vapu rfahrikant Is piihllshed by Otto 
El.sner, Berlin. S. 12, Oia'iiiany. 

Zrltstoffrht viiarht A hhaiidhini/t n. 

Tills rriontiily riiagaxlrie Is eclItiMl by <*iirl 
H. Sehawlhe of Elier.MW’HMe, and is piih- 

11. shed by Carl HolTiiiaii, Berlin S.W. 11. 
iicririariy. The price of the first live num¬ 
bers of 1920 Is 20 marks. 

The tir.st numher (June, 1920) eoni;ilri.s 
an aitleh' hy Rudolf Sh-her on the deter- 
niliiation of th<* ealelum eontfi/ of fresh 
.sultihifle liquors ais'ordlng to FeM-.Sander: 
and al.so the first part of an ;ii'tie]f‘ from 
till! laboratory of Ost In llatuiver on the 
aeetolytle deeonipo.sll lAn prodiiets of eel- 
lulo.se, by R. Prosh-gi-l. Tin* July numbeC 
e«)niplete.s the arllele by Proslegel and eoii- 
talriH in addition an artleli* by Sehwalln* 
nml Erri.st Beeker on tin* ebemleal eomposi- 
tJfiri of meeharileal wood pulp. 

Xkw Bitiifai' of Minks IMbi.K'ATIo.nh: 
Bull. 180, BIhliography of Pi-troleum and 
Allied Subst.-iiiee.s, 1917, by E, II. Bur¬ 
roughs; Bull. 181, The Maniifaeturo of 
Sulphuric* .Veld In the United St.ntes, by 
A. E. Well arnl D. E. Fogg; Tec-h. T’api-r 
259. Procluetioti of Expl(i.srve.s in the United 
States During tin* (\'ilenclar Year 1919, hy 
Will la 111 W. Adams. 

I’. S. Taiukf Commi8sic4n Publication: 
linlii.strlal Hcsifljustments of Certain Min¬ 
eral Industries AlTeeted hy the War. 
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Coming Meetings* 
and Events 

Amkrican Association for titeAdvancb- 
MKNT of Scibncb Will hold Ha 1920 incetlng 
Dec. 27. 1920. to Jan. 1,1921. at Chicago. IlL 

AMBHIC^AN C7RRAM1C SOCIKTY will hold lU 
annual meeting the week of Feb. 21. 1921, 
at Columbus. Ohio, with headquarters at 
the Uesehlor Hotel. ^ 

Amkrican Chemicai. .Society will hold 
its sixty-llrst meeting at Hoche.stcr. N. Y„ 
\pril 2G to 29. 1921. 

Amkrican Klbctkociibmicai. Society will 
hold Its spring meeting at Atln/itie City 
April 21 to 2.3 inclu.'slve. Hctadquarters will 
he at the Hotel Chalfontc. 

American Institute of Mining and 
Metallurgical Enginkrrs will hold its 
spring meeting Feb. 14 to 17 In New York 
City. 

American IMiysical .Society will liold Ita 
.'Liinunl mooting, boginning D<‘e. 28, at Chl> 
oago, it being tho occasion of the special 
qu.'idrennlal m<‘etlng of the American Asso- 
elation for tho Advaiicornorit of Soienco add* 
tho Afnilatod Societies. 

Common HricA Manufacturers^ Asso¬ 
ciation OF Amerwa will hold ita .annual 
mroting at the Hotel Pennsylvanl.n. Now 
York <71ty, Jan. 31 to Feb. 4. 

CoMriiKSSKi) Has Manupaotukers* Asso¬ 
ciation will hold its eighth annual mi>oling. 
.Monday, Jan. 17, 1921, at 2 p.m., at tho 
Hotel Astor, Now York, and I1.s eighth 
annu.Ml dinner at the same place that even¬ 
ing. 

Nkw' .iKiisEY Chemical Society holds a 
meeting at the Statler Hestaurunt. Newark, 
N. J., the second Monday of every month. 

.Society of Chemical Industry holds its 
Perkin Medal Award Mooting at Riimford 
Hull, (Chemists’ Club. New York, on Jan. 
14. 1921. 

The following chemical societies will moot 
at Rumford Hall, Chemists’ Club, New York 
City, as follows: Jan. 7. American Chemical 
Sof'lety: Jan. 14, Society of Chetnioal Indus¬ 
try. i’erkln Medal award; Feb. 11. Ameri¬ 
can Electrochemical Society, Joint meeting 
with Society of Cliemloal Industry, Amerl- 
Chemical Society and Socl^t/i do Chlmie 
1 lid list lielle; March 11. American Chemical 
So<-jHty, Nichols Modal award: March 2R 
Sorlety of Chemical Indu.stry; April 22. 
.Soelfty of Chomlcal Industry, Joint meeting 
with American Electrochemical Society, So- 
t'i^ti*^ do (.'hlmle lndu.Mlrlelle and American 
«Mienilcal Society; May 6, Amerle.an Chem¬ 
ical Society: May 13. SoelCti' dc Chlmie In- 
dustrlelle. Joint meeting with American 
<Chemical Society. Society of Cheinlenl In¬ 
dustry and Anieiican Kleetrochemie.al So¬ 
ciety: May 20, Society of ("homlcnl Indus¬ 
try ; .rune 10. Ainerir.an <'*hemlcal Soc*ii*ty. 


Industrial Notes 

'riiE American i7iiamiieii op Co.\tMKiu*E 
in London has Ju.st published its year book 
for 1920, eontalnlng tln^ nutnes, addresses 
and bu.siness classlflcatlons of oyer 1,000 
American and Hritlsh firms and individuals 
intere.sied in diweloping btislnes.s between 
I he two countries. The book should be usc- 
fiil in conrieetion witli overse.ns trade and 
tiia I Rets. 

Thk Nasitvii.i.k Imm'stri.at. Corporation, 
I'liinpeseil Ilf bii.sine.ss men of Nashville. 
Tenii., ha.M piircha.sed from the IT. S. (lov- 
ei'iiineiit the Did Hickory powder plant at 
.lacU.sonville, Teiin., locati'd twidv** miles 
ea.st of Na.shvllle, on the navigable Cum¬ 
berland River. The purposi* of the Na.sh¬ 
vllle people Is to iqdustrlally d<'Vclop this* 
immense war undertaking Into n large 
manufacturing center, having available Im- 
rnen.se hou.iing and maniifaetiiring buildings 
and facilities. The village had a popula- 
Uon of 3S,000 when the plant was clo.setl 
in 1918, and is now eonipletely I'qiiipped 
with all nece.s8ary plihlle utilities, schools, 
tanks, clubhouses, etc., and offers ninny 
attractive Inducements to new itidusti*ie.s 
or those desiring a change in their location. 
This was the largest uovernment manu- 
faeturlng undertaking during the war, eo.st- 
ing over $87,000,000. It oeeuwli's 5,100 
acres of land, has a water filtration system 
capable of supplying a city the sixe of 
Roston, one of the largest steam power 
plants in the world, a doublc-traek railroad 
connecting with trunk lines, thirty-five 
miles of Industrial track conneeting manu- 
r.acturlng buildings, an immense refrigera¬ 
tion system, complete water-works, sewerage 
system, firo departments, eonorete and mac¬ 
adam roads. A 'great quantity of surplus 
material in tho manufacturing area will her 
di.sinantled and sold. 


/riiK American Dressler Tunnel Kilns, 
I.NC., has removed Its executive, engineer¬ 
ing .and thermal offices to 1740 East 12th 
St., Cleveland, O. 

The Harbkr-Crbe.ne Co., Aurora, Ill., has 
rc'coritly addc'd to its smbs force in St. Louis 
L. M. Dozier. Mr. Dozier was formerly 
with tho l^akcwood Engineering Co. 

The Cordon Dryer Coia*ORATioN, maker 
of Corilon Atmo.*>pherlc Driers, lias for 
more than a year been operated in affilia¬ 
tion with Crinnell Co., Providence, R. I., 
.stoik control of Ike Gordon Corp. having 
bi'cn iias.sed to the Grlnncll Interests In 
Marrli, 1919. Under the new munageinent 
the company’s bu.Mlness grew rapidly and 
liirr<*a.Med mnniifaeturlng facilities were 
soon reciuli'cd to meet the demand for its 
products. 'I’o si'furtj output it was decided 
to dl.scontiiiue the Gordon factory at Ru.sh 
TcTinlnal, Brooklyn, and last April manu- 
faeturlng op«Tatlon.«t were transferred to 
the Griniiell plant In ITovldence. The eon- 
■ tHnution of a large plant Is now being 
started In Warren, Ohio. 

Thk Ohio Export*& Trading Co., with 
offices in the Standard Farts Bldg., Cleve¬ 
land. and branch offices In New York and 
.several European centers, has recently or¬ 
ganized a department dealing with export 
and import of ehcmlcal machinery, heavy 
chemicaLs and miscellaneous firiLsbed and 
semi-finished materials. 

American Steam Conveyor Corp., Chl- 
t-ago, announce that the J. B. Engineering 
Sales Co. has been appointed its Connecti¬ 
cut .sales agent, with offices at 60 Prospect 
St., Hartford, Conn. 

The BARTKor,OMAY Co., Inc., has let a 
contract for converting the Genesee Brew¬ 
ery, Uochestci*, N. Y., into a vegetable oil 
refinery, using the Brown-Baskervlllo proc¬ 
ess. The plant will have a capacity of 50 
tons of oil a day. H. E. Brown, New York 
t^lty, is the criglnei*r. 

Gross, Son & Uoiiertshaw hav** been 
appointed .sole selling agent for Wild-IS;ir- 
llclil electric furnace.s for the counties of 
Northumberland, Diirliain, Cumberland and 
Yorkshire. In addition to the office In New- 
ca.stle, England, the firm lia.s opemsl .a 
branch 4»d|ce at 41 flreat George St., l,eeds, 
England, where a demon.slratlon furnace, is 
in « ourse of erection. Macbeth Bros. & Co., 
lAd., of Bombay and <\alcuUa, have taken 
over the sole selling rights for India, whore 
the.se iilants are ahvady In oiieration. 

The Kewa.nee Boit,er Co., Kcwanec. 111., 
belli a large eeb'bratlon on tho event of the 
eriinpletloii of its millloii-dollar plant addi¬ 
tion on Get. 20. Many apo(*che.s were made 
b.v till* local oit.v offielals and members of 
(he Chamber of (Commerce. 

Thk Citti.kr-Hammkr Mfg. Co., of Mil¬ 
waukee and New York, has recently ac¬ 
quired the properly al I37lh St. and South¬ 
ern Boulevard, In New York City, ;is an 
adilltlonnl plant for the manufaetiire of 
“Tliermopl.ax” and "Pyroplax” molded Itisu- 
l:itioii. 'Phe fivu-story building on thi.s prop¬ 
erty has been completely equipped with 
pre’s.sc.s for this work. When W'orking at 
c:ipacity the new pl.'irit w'lll have an output 
equal to the coiMpany's insulation jfllanl in 
.Mllw.aukee, which has been running two 
‘ihifts, night and day, for the past three 
yi*;irs. Tiie New York plant will take rare 
of thi* company’s Eastern business In this 
line, ;iiid will relieve the Milwaukee plant, 
which is overtaxed in supplying the demand 
for molded insulation parts. F. J. Boiler, 
formerly of the Milwaukee insulation de¬ 
partment, is In charge of tho new planL 

Fairiianks, Mor.sb & Co., has purchased 
the entire busine.ss, consi.stfng of all stock 
on liaiiil, good-wdll and liabilities, of the 
Luster Machine .Shop & Railway Equipment 
Co., 917 .\reh St., Philadelphia, and has 
opened ;i new' branch at this addre.ss under 
t}ic> managenient of D. W. Dunn, who will 
.sell the conip.any’.s complete lino of engines, 
motors, pumps, etc. The entire personni'l 
of the Luster •Machinery Co. has boi'ri re¬ 
tained. E. J. Luster, former president, will 
be manager of the ,machine tool division 
of the Falrbanks-Morse Philadelphia braneli. 

CmrAGo Bridge A Iron Works, I’hicago. 
111., aiinounres the opening of a now sales 
oifiee ;it Atlanta, Ga., In the Forsythe Bldg, 
.loseph 1^ Zeller, who has been with this 
company for a few years, will be in charge 
and have the terqlitory including tho states 
of Georgia, Alabama, Tennessee and 
Florida. 

Thk Comment Gun Co., Inc., annouhees 
new' Report on Teats of Gunlte Slabs, which 
gives working tables and safe load tables, 
e.stnbl1shed through tests. The company 
uLso announces Ine removal of its main 
office from Allentown, Pa., to Cornwells. 
Bucks Co.. Pa. 

Samuel TjEdbrer has purchased the plant 
of tho Hammond Brewing Co.. West Ham¬ 


mond. 111., which wdll be put Into operation 
for the manufacture of beverages. 

Morsk Chain Co., Ithaca, N. Y.. lias ■ 
established a Detroit branch factory, which 
will be devoted exclusively to the manu¬ 
facture of silent chain sprockets and the 
Morse adjustment. The Morse Chain Co. 
will continue to manufacture chains and 
pow'cr ti'ansmisslon at the main plant at 
Ithaca. The Detroit branch will be under 
the general management of F. C. Thomp- 
.son, with P. M. Hawley as chief engineer 
and C. B. Mitchell as factory manaf^r. 
S.'iles and engineering offices are locked 
at the Detroit planL corner of Eighth and 
Alfbott Streets. llie Detroit plant has 
been :idded to partly relievo the Ithaca 
plant. Since the first buildings were erected 
at Ithaca In 1907 thl.s company has been 
contlnuoitsly adding new buildings; in fact, 
there are now three largo construction 
gangs at work on two large new concrete 
huildings, making considerable addition to 
the 7 acres of floor space now under roof 
well as another concrete stack ^ISS ft. 
high providing for additional power plant 
equipment. This company also announces 
that the Morse Chain Gang Is always 
.•studying and looking for Improved and 
more i‘incletit machines, tools, and equip¬ 
ment, and would appreciate receiving the 
latest in catalogs, booklets and circulars. 

The Chicago Pneumatic Tool Co. an- 
noiinees the removal of Ita rock drill plant 
from 864 East 72nd St., Cleveland, O., to 
(lie company’s Boyer pneumatic hammer 
plant at 1301 Second Blvd., Detroit, Mich. 
Location of the company’s Little Giant air 
drill plant at 1241 East 49th St., Cleveland, 
remains unchanged. 

Hugo Zeli.kr announces that he has re- 
.slgncd as president, treasurer and general 
manager of the EjCTt*3.n Lacquer Mfg. Co., 
h.aving offices at a East 40th St,, New York 
City. Richard Zeller and Gu.s^av Zeller, 
his brothc'rs, who were also conneeted with 
the Egyptian liacqiicr Mfg. Co. in the 
matnifnt'luring end, occupying positions re¬ 
spectively of vice-president, secretary and 
pin tit managers and assistant secretary and 
.'issistant plant manager, have also resigned' 
from this eotieern. The throe brothcT.s 
Zi'ller will <'ontlniie to be identified to- 
gi'thor and ririnoiineement regarding their 
plan.s will be Issued In the near futyre. 

Titk Chain Bkt.t Co., Milwaukee, WIs., 
:iiiiiouiire.s that Clifford F. Me.sslnger has 
hoen appointed gc-n<*ral sale.s manager to 
siieeeed J,. C. Wilson, who lias resigned to 
become .secretary of the Federal Malleable 
Co.. c*lo.‘«ely a-ssoelated with the C7hain Belt 
Co. C)tln*r promotions announced .arc C. E. 
Stone, as.si.stant to the vice-president, .and ^ 
J. A. Monuh.an, purchasing agent. Mr. Me.s- 
sltiger, for the Inst two years ;Lssistant 
to the vice-president, is a Yale graduate 
and has beeti connected with the Chain Bolt 
Co. .«ilnee 1911. He I.k perhaps be.st known 
in hi.s <•!lpaelty ns tiiatinger of Rex Mixer 
Snh‘s. which he held for three years, and 
has also been ndverllsing managiT. Re¬ 
cently Mr. Mes.slnKer has been elected 
ehnirinati of :i group of nationally known 
eonstriietlon machinery manufacturers as- 
soelated for the purpose of developinp 
export business. 

Alpkrt H. llofKiNS has resigned from 
the pre.sldeney of the Engineering Adver- 
tiser.s’ As.soelatlon of Chicago and from the 
tTiatiager.ship of advertising and sales pro- 
tnoUon departments of the C. F. Pease Co.. 
Chicago, to become Chicago manager for 
the .1. Roland Kny Co., International adver¬ 
tising agents, at their new building at 161 
F.:isL Erie St.. Just ea.st of North Michigan 
Boulevard. Mr. Hopkins is known through 
the Middle West as .a former publl.shers’ 
.special representative and through his ac¬ 
tivities os an organizer and charter mem¬ 
ber of thf^ above association. His associa¬ 
tion with the J. Roland Kay Co. will also 
be In the capacity of manager of Its 
domestic division. 

The Texas Portland Cement Co., Dal¬ 
las, 'rex.. In lino with the policy to keep- 
its mills thoroughly modernized and to 
adequately provide cement for Its trade, 
.md which has recently doubled the capac¬ 
ity of Its Houston mill, now announces that 
plans are prepared and work has actually 
started on the Installation at Its Dallas 
mill of one 9x200-ft. kiln, together with 
additional raw mill machinery and other 
c'onstnietlon necessary for the increased 
output. 

E. F. Houghton & Co., Phlladolphta, 
announce that George H. Morgan has oeen 
elected treasurer. The position of secre¬ 
tary. formerly held by Mr. Mormn, haa 
been filled by the election by the Doard of> 
directors of George W. Prossell, chief of 
the Houghton research staff. Mr. Morgan 
will retain the position of managing direc¬ 
tor of the leattier manufacturing depart¬ 
ment'. 
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A liagsring 

Public Conscience 

HE othftr day we saw an advertisement of one of 
the most popular magazines which has a large cir¬ 
culation among intelligent and thinking people. In 
what follows we do not criticize its editorial policy; 
indeed when we find ourselves quoted in its columns we 
admit frankly that we like it. What disturbs us is that 
in looking for opinions as expressed in American 
journals and periodicals it evidently has missed some¬ 
thing. and the reason is because what we have in mind 
isn’t there. The advertisement reads, “If we join the 
League of Nations will it glorify us or destroy us? 
Shall we be able to 'readjust the affairs of civilization* 
or shall we ‘surrender the republic*? Will {sic) we be 
safer in pr out? Read both sides of the great national 
debate in . . 

There we are! Shall we be glorified or injured or 
become the boss of all civilization or lose power, and how 
can w'e play for safety? How can 'we beat the game? 
Where does our advantage lie? 

As a member of the great family of nations, if that 
is the substance of our interest, it indicates that we 
must lx* rather a mean brother. Or if w'e are a great 
business organization, it might almost be taken as a 
warning to look out for us. Every question has to do 
with jockeying for position, and not one touches our 
obligations or shows even an interest in how the other 
fellow is to live. 

Now that does not represent the heart of the United 
States. It does not indicate the outcome of the Spanish 
war, the freedom of Cuba, or the intent of effort with 
Filipinos or Porto Ricans, irrespective of whether we 
have been successful in these efforts or not. We have 
no opinion to impose on our readers concerning the 
League of Nations; indeed a vote of our editorial staff 
would very likely show a considerable division of opinion 
on the subject, and we do not set up to be wise in the 
matter. International politics is not our metier. We 
merely claim that there is such a thing as a public 
conscience in this country. When we entered the great 
war we did so with a will, and vje gave our best for a 
great human purpose and with no intent or thought of 
any gain at all. The fat profiteer at home does not 
detract from the glory of the silent heroes buried in 
France. The ideals were present among those who died 
and among those who fought and struggled and lived. 
The trouble is that having done a big and great thing 
we have called a halt, and that halt has entered into our 
souls. It almost seems as though, during the past tw'o 
years, we had closed our minds to all consciousness of 
cur obligations. We miss the idea in our newspapers, in 
our talk, in the air. 

* Now our obligations loom big, bigger than ever before. 
We hold a strategic position on the earth, we have the 
richest land and the advantage of long experience in self¬ 
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government. This indicates intelligence among our 
people. But all this will not keep us complacent and 
warm and rich unless we make ourselves desired for 
what we fire just as much as if not more than for 
* what we have to spend or to sell. Every business man 
knows the value of a good name and that good names 
are not achieved by astute jockeying for position or by 
trickery of any kind. Of course we mu^^t take care of 
our own, and of course we have immense duties at hoipe 
and with our own people. We are not pressing any 
specific reform in this discourse; we arc merely noting 
the absence of even the semblance of thought about our 
obligations, anywhere. The splendid magazine to which 
we refer is not to blame for this, even though the editor 
mdy have given the advertising man a little too loose 
a rein. What the editor found in comment was doubt¬ 
less correctly set forth. What he did not find is that 
consciousne.sH of what we owe to one another and to 
all men which it were better for us to consider. ‘ We 
need to do this thing by way of insurance for the next 
generation. 

What to Do With 

The Patent Office Bill 

T IS EXCEPTIONAL, if not unprecedented, for a con¬ 
ference committee of the Senate and House of Repre¬ 
sentatives to re-open public hearings on a bill referred 
to it for final consideration. Accordingly it is a matter 
of gratification to all concerned that plhns have been 
perfected for hearings on the Nolan Patent Otfice bill, 
to which the Senate has attached a rider providing for 
patenting the inventions of (Jovernment employees and 
administration of such patents by the Federal Trade 
Commission. These hearings will be held January 5, 
so we are informed. 

Two things should be uriifed upon the conference com¬ 
mittee: First, the bill should be relieved of its rider 
relating to patenting the inventions of (Government em¬ 
ployees; and second, the provisions of the House of 
Representatives for enlarging the examining and clerical 
forces of the Patent Office, and increasing their salaries, 
should be sustained as against the reductions recom¬ 
mended by the Senate. • 

The Nolan bill should be relieved of its rider because 
the two things have nothing in common except Aat they 
relate to patents. The bill has to do with administrative 
conditions in the Patent Office, on which there is una¬ 
nimity of opinion, while the rider relates to a question 
of policy on which there is a marked difference of opinion 
between representatives of industry and the (jovern- 
ment. There can be no poasible.^cuse for confusing 
the two ideas or combining them for legislative purposes. 

The salaries of examiners and clerks in the Patent 
Office should be greatly in(*reased and made commensu¬ 
rate with the technical ability required of incumbents 
of those positions. It was in 1848, we believe, that the 
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sahiricis ol chief examiners and ('oiigreasmen were iden¬ 
tical. Since that time CoiiKreas has not forKotten to 
increase the salaries of its members several hundred 
per cent but has been curiously iieglcctful of the Patent 
Ollice, rccojfuizing its employees with only minor in¬ 
creases in salary. As it exists today the condition in 
the Patent Oflice is a discredit to C'ongress, as well as 
a cause of dissatisfaction to industry, and should l)e 
remedied immediatAy. 

i 

Kconomic Lessons 

From Other Countries 

R KCOC.JNIZIN(i the truism that necessity is the 
, mother of invention, we of the United States have 
good reason, to study what is being dy/ie in other coun- 
tries where the pinch of necessity is forcing intelligent 
and vigorous action. Unless or until we all recognize* 
that the people of the United States Avere spoiled by the 
war we shall,get nowhere. In February, 1916, Sir 
Ukorge Palsii in an elaborate article in the New York 
Shu said: 

“The idea that the United States is deriving or can 
derive any advantage whatever from the war is a com¬ 
plete delusion. All that is happening to the advantage 
of your country is that it is suffering less than the 
bclligorcnts as a result of this titanic conflict.” 

Since we afterward entered the war, we lost, according 
to Sir Georiie’s philosophy, the advantage we enjoyed 
as non-combatants. It may be that the statement is not 
stritlly true, but there is something in if—more than 
we have thus far recognized. 

A common delusion has been that inasmuch as the 
war interrupted certain kinds of progress we fell just 
"that far behind, and that hence we should be the better 
off afterward because we would make progress more 
rapidly .so as to catch up. If such a thing could be done, 
why didn’t we Just resolve unanimou.sly a quarter cen¬ 
tury ago to double our rate of progress and then go 
ahead and do it? 

We are now«under the necessity of doing harder and 
more ctficicnt work or of sufTcriiig the consequences; 
but, lH*ing .spoiled, we do not yet recognize the fact. Tt 
is quite appropriate, then, to consider what other coun¬ 
tries, under necessity, have done and are doing. After 
the Franco-Priissian war ail France turned in and 
worked like a beaver to earn and pay the indemnity. 
Franco became highly pro.sperous. Germany, receiving 
the indemnity, became slothful and extravagant. The 
condition was .so marked that a German comic paper a 
few years after the war exclaimed: ”Let us have an¬ 
other war; let us be beaten and pay an indemnity and 
then we shall be prosperous again.” 

Many a true word is spoken in jest. Is that utterance 
of nearly a half century ago lo proye prophetic? Tt is 
not as to France*, for France i.s working, hard and intel¬ 
ligently. The French realize how much they lo.st,^ even 
though they won the war. Probably they would not be 
spoiled in any <*vent, hut they are not receiving the 
•indemnity fast enough to put them in any danger. We 
need to take a les.son from France, for we are not as 
much better off as we think. 

Now as to Germany, our latest advice from our Berlin 
correspondent tells of the progress the Stinnes move¬ 
ment is making in the German coal industry. In the 
Essen field an understanding has been reached on the 
Stinnes basis and the idea is spreading. The basis is 
far removed from Marxian .socialism, which it is down¬ 


ing .so far at least as concerns the coal industry. Our 
correspondent says of it: “Socialization, as is now pro¬ 
claimed, can be nothing else than a process for obtaiiH 
ing the most complete and economical utilization of all • 
industrial products in the interest of the whole nation, 
whereby all classes taking part in the production .should 
have a share in the control and in the responsibility.” 
No change from existing conditions is to be tolerated 
except it promise.^ improvement along this line. Owner¬ 
ship in the mines is unchanged, but workers are given 
opportunity to buy st/)ck. Trusts as hitherto known are 
aboli.shed. Production is to be increased, the existing 
mines being worked more intensively, in.stead of new 
shafts being sunk, .strong and weak mines being joined 
to provide capital for improvement. t 

The operators and miners are to join hand.s, on the 
principle of “the interest of the whole nation.” *In the 
United States we have seen grounds for suspecting the 
operators and miners agreeing with each other too 
readily, with shortage of coal and high prices coming 
next, and the “percentage of operation” of the mines 
computed by dividing the number of hours in a day- 
worked by eight, which is one-third of the twenty-four 
hours during which the capital involved is expected to 
draw interest and profits. Recently there have been 
some dLsclosures as to the building industry in New 
York where a curious mutuality of interest was .shown 
to exist between labor unions and their employers. 

We delude ourselves into thinking that we dUn afford 
to do these things, to be unintelligent and lazy and to 
exploit one another, that only the countries that are in 
a bad way need to work hard and efficiently. But we 
did lose by the war and we had better recognize the 
fact. Sir George F*atsh “.said something.” 

British Progress 
In Chemistry 

R eal discourses for the guidance of the chemist are 
. far from plentiful. Elsewhere in this i.ssue will be 
found Mr. Macnab’s thoughtful introduction to the Min¬ 
istry of Munitions’ publication “Preliminary Studies 
for H. M. Factory^ Gretna,” which is a true sermon for 
chemists and chemical engineers everywhere. If men of 
the profession are to assume the higher positions in in- 
duslr,v they must secure experience in common-sense 
methods of procedure for construction and operation of 
plants, in things mechanical as well as chemical, in 
finance and organization. With such training, plus 
.scientific education, they cannot fail to become the key- 
men in many industries now unaware of the benefits of 
technical control of operations. 

Review of the hook noted above will also be found in 
this issue. The methods of studying problems of plant 
design introduced by Mr. Quinan as shown in the text 
have been the subject of favorable comment from several 
sources and hold the lesson of simplicity and clearness 
for technical procedure. Quinan was a tower of 
.strength to the British Ministry of Munitions. Not only 
was he forceful and vigorous in combating official igno¬ 
rance and apathy, so that his plans and proposals were 
accepted, but he was unusually successful as a teacher 
in training the members of his technical staff. His final 
reports are models of excellence in portraying graphi¬ 
cally the technical operations at various munition fac¬ 
tories. Since Mr. Quinan was a native American, we 
too may take some pride in his achievements for one df 
the Allies. 
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Arsine 

Poisoning 

BRIEF statement in Mr. Hanley's cuntribution on 
electrolytic cadmium, published on another pajje in 
this issue, warrants especial emphasis. He gives an 
alternative scheme for treatment whenever arsenic is 
present in the copper-cadmium-zinc precipitate to be 
placed in solution, so as to protect workmen from the 
“violently poisonous gas of reaction,*' arsine. 

Many living chemists and elcctrometillurgists have 
had more or less close contact with this specter, and 
have almost instinctively closed their lungs to its disa¬ 
greeable smell before inhaling a fatal amount—pure 
luck, which other *men have not had. An amount as 
little as \ mg. of the gas has proved fatal to human 
lieings, although more resistant persons have apparently 
absorbed as much as 8 mg. and yet recovered. Tests 
at the American University Experiment Station during 
the war showed that i-hr. exposure to a concentration of 
0.3 mg. arsine per liter of air is fatal to dogs. Mr. 
Hanley is therefore correct in calling it a violent poison, 
a thing always to be safeguarded against. 

Any electrolytic process liberating nascent hydrogen 
ill solutions likely to contain arsenic, or on metal anodes 
containing arsenic, may under certain conditions as to 
acidity and concentration generate enough arsine to kill 
all the employeojs in that department. It is also formed 
whenever hydrogen is liberated in a solution containing 
arsenious acid or an arsonite. It will usually be liber¬ 
ated in quantity when acid acts on arsenic-bearing ores, 
residues or metals. Many electrolytic and solution proc- 
es.sc.s which are potential arsine generators can readily 
be called to mind; it has been evolved in fatal quantities 
in tinning sheet iron, and in the solution of argentifer¬ 
ous zinc from Parkes process lead refining; it has killed 
lead-burners who used hydrogen from impure zinc. 

Since the gas is nearly three times as heavy as air, 
dangerous concentrations may be reached within rooms, 
or even in the open air, unless all possible generators 
are covered and the hoods exhausted by fan suction, 
discharging preferably into a chimney, there to be 
highly diluted before again reaching the ground. Good 
ventilation i.s also necessary, and should he especially 
insisted upon in winter time, when the tendency of 
course is to shut, the buildings tightly. Portions of a 
plant under suspicion should also be carefully walled off 
from adjacent departments, if it is not practicable to 
house them separately. Finally, the atmosphere from 
appropriate places should be tested by drawing a con- 
tinuods stream of bubbles through an indicator like a 
.silver nitrate solution, placed in a conspicuous position 
so that the darkening caused by traces of arsine will be 
immediately observed. . Or one might dqyi.se a continu¬ 
ous Marsh to.st. Any arsenic mirror would absorb a por¬ 
tion of a beam of light falling upon a selenium cell, 
which through relays would then operate any electric 
alarm. 

In view of the minute amount which causes death, 
attention of the responsible engineers should be focu.sed 
on a careful study of the possibility that arsenic may 
accidentally or habitually enter an electrolytic or solu¬ 
tion process. If it is impossible to eliminate this con¬ 
tingency absolutely, the process should be isolated, and 
the surroundings well ventilated and constantly tested. 

Often'Hhe presence of arsine is unknown until its 
effect on the workmen's health is observed—^then, per¬ 
haps, only too late! Would it not be well then to inquire 


among the employoe.s.whether they are at time.s .sub¬ 
jected to unexplained attacks of tonsillitis or jaundice? 

Symptoms of arsine poisoning arc delayed -often a.'^ 
much as twelve or eighteen hours. One effect it take.s, 
often in mild dose.^:, is to cau.se partial or complete de¬ 
struction of the mucous membranes in mouth and throat. 
The sufferer lo.sos the sense of taste, findj^ it very hard 
to .swallow, and is treated for “malignant tonsillitis.** 
As a rule, however, the first symptoms are nausea, 
headache and giddiness, followed by jaundice of the skin 
ami inner surface of the eyelids*, the latter of which 
a.s.sume.s an intei'se coppery hue. Its essential action 
i.s to destroy red blood corpuscles in enormous number, 
and the liver and kidne;^'s ultimately break down in an 
effort to eliminate the products of disintegration. The 
duration of illness, whether fatal or not, is materially 
longer than that caused b.y other arsenicnis. Eight day.^i 
would be a minimum period of recovery imye than 
eight months is often reiiuired. Death may come within 
a day, or wait three or four weeks. 

Facilitating Government i 

Service to Industry 

I NDUSTRY has frequently rc.sented Government 
efforts to investigate or assist in technical or com¬ 
mercial problems which indu.striHl executives consider 
“none of the Government’s imsiness.” Particularly this 
problem has confronted the technical man in cases where 
Government investigators working in chemical or engi¬ 
neering fields have striven to stutly specific indu.strial 
processes instead of confining their efforts to a study 
of fundamental problems common to all branches of 
one or more indu.stries. Most recently vigorous objec¬ 
tion has been raised on the score that the Government 
was .seeking to influence patents, which in the opinion 
of many are di.stinctly commercial property. 

There are two methods of preventing undue encroach¬ 
ment of public officials on subjects of concern to indi¬ 
vidual companie.s. One of these is purely a restrictive 
obstructioni.st policy by which the induslry attempts to 
stop work that some Government specialist or executive 
happens to find interesting or lielievcs to he properly 
.subject to Government .study. This policy always re¬ 
sults in hostile feeling and very offiui defeats its own 
end, by making it appear that the industry has .some 
unwarranted advantage it .seeks US preserve. 

Why not go to the Government with tho.se problem.s 
which it can properly be asked to .solve and which in¬ 
dustry would like to have it study? Go with assurance 
(hat in most ca.se.s the Government worker and executive 
i-eally wants to be of .service. If convinced that the 
work suggested to him is useful and will lie appreciated, 
the worker gladly will follow the de.sired channel of 
investigation and the only objection which industry 
will incur i.s to convince the ]egi.s]ative and appropriatirfg 
agencic.s of the Government (that is, the Congre.ssmen) 
that financial support shoukl bo given to thrfse needed 
investigations. Once these investigations are properly 
explained and support of all proper mriti assured, the 
Government department will no longer .show a desire 
to stray iifto those other lines which can best be studied 
by industry itself. Furthermore, the industry will thus 
obtain that effective Government work which it is en¬ 
titled to expect from properly supported public agencies. 

In other words, for the future when we deal with the 
Government investigations, let's boost what we do'want,. 
as well as knock what we don't want. 
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Novel Electrical Precipitator . 

At the Tooele plant of the International SmeltinK 
C*o. a battery of thirty-two McDonjrall roasters discharge 
their smoke into a roomy dust-chamber immediately 
alongside, connected in turn to the main smelter chim- 
n:.y by a short stretch of brick flue. The dust chamber 
was designed to support Rocsinjf wire.*^, and these were 
installed but proved unsuccessful. A great deal of 
trouble was experienced with loose wires falling into 
the hoppers due to rapid coivosion near the point of 
supp<»rtj* the coolest portion. (Consequently the wires 
were removed from the entire chamber. 

After work with a small experimental plant, a so- 
called flue-type treater was installed, and has worked 
excellently, the recovery of values as indicated by filtra¬ 
tion tests exceeding 90 per cent in all cases and at a 
remarkably low power input. Briefly, the installation 
consists of a short length of flue in which corrugated 
iron sheets are hung from the hoof and set parallel to 
the flue-walls, to act as collecting electrodes. Discharge 
electrodes between plates are formed of gridirons of 
small iron pipe placed horizontally, and hung from sup¬ 
porting beams at the ends and middle point. Dusty 
gas thus pas.ses through an electrified zone on its direct 
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route from dust chamber to stack without suffering the 
usual twistings a*nd turnings of the conventional Cottrell 
installation. ^ 

The flue itself is rectangular in cross-section, with 
steel top, transite sides, and steel-hopper bottom. Gas 
velocities approximate 20 ft. per second when twelve 
JVlcDougall furnaces are operating, yet very high clear¬ 
ances are effected. There is also, curiously enough, a 
very ’definite selective action on the mixed smoke—the 
first hoppers collect material high in copper, while 


toward the far end the dust runs sufficiently high in 
lead that its yieldings are sent to the lead blast-furnace 
plant. • 

Butterfly dampers, hinged both vertically and horizon¬ 
tally, control the gas distribution at both ends of this 
short flue; between are four sets of collecting electrodes 
extending from top of flue to top of <iopper, and 10 •ft. 
long. Between sets is left enough open flue to accom¬ 
modate the discharge-electrode suspension. A particu¬ 
larly clever detail is illustrated in the accompanying 
sketch, where the electrode suspension passes into a 
(log-house covering high-tension insulators. A short 
length of wrought-iron pipe (machined smooth on the 
outside) is slipped over the I-beam, and this assembly 
passes the sheet-iron wall through a port-hole framed 
with a ring of 2-in. pipe. A minimum clearance 
(equivalent to sphere to plate conditions) prevents large 
leakage of outside air; any puffs of gas passing out¬ 
wardly are cleared of dust particles by the charged field 
existing at the opening. In this manner the insulator 
is thoroughly protected from dust accumulations, and 
the treater is protected from a continual inrush of 
cold air. 

Obscure circumstances led to a large overestimate of 
the electricity needed for operation. Preliminary ex¬ 
perimentation indicated that about 50 kva. would be 
needed, while actually in operation not more than one- 
(juarter of this amount can be put into the treater, this 
sufficing to catch eight or nine tons of dust daily. 

From the description of the installation it may be 
observed that in effect the treater is really a series of 
four, each with a gas-travel of 10 ft. Between plate- 
banks considerable mixing occurs in the current and a 
.solid particle enters the succeeding set at a position 
random to that at which it emerged. Yet considerable 
dust is caught on the last plates! Evidently, here is 
evidence contrary to the idea that a particle in a treater 
has a path the resultant of a translational velocity and 
an electrical impulse at right angles. Rather it is that 
a particle wanders along somewhat aimlessly until for¬ 
tunately it becomes ionized, and then moves quickly 
to its oppositely-charged electrode. 

Salines in Utah 

The assessed valuation of non-metalliferous mining 
deposits in Utah for 1920 is $22,686,748. The largest 
amount is forboal lands and totals $19,091,647; sulphur 
deposits are assessed at $22,530; lime quarries, $31,943; 
cement rock deposits, $1,372,755; salt and potash de¬ 
posits, $644,4^7; alunitc deposits, $274,477; asphalt 
deposits, $1,062,764. These figures are for taxation 
purposes. In 1917 the assessed valuation of the above 
lands was $11,012,926. 

The potash deposits are in Piute County, and accord¬ 
ing to the estimate of Prof. William Peterson, geologist 
for the State Board of Equalization, there is a total of 
643,000 tons of material that might be considered valu¬ 
able for taxation purposes. The phosphate deposits are 
in Rich County, and consist of patented lode claims 
totalling 1,375 acres. Mr. Peterson estimates the ton¬ 
nage assessable at 13,348,000. The gilsonite deposits in 
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Uintah County aggregate 3,490 acres, with an esti¬ 
mated tonnage of 3,438,600. 

The Utah Salduro Co. has been granted a patent to 
30,658 acres of land in the Great Salt Lake Desert, title 
to which was established under placer mining locations, 
made prior to the date of the leasing law. The company 
paid a fee of $76,645. This entry covers probably the 
largest area ever patented under one mineral applica¬ 
tion. The company extracts potash salts from brine 
collected by means of dikes, ditches and canals covering 
a large area. Thus a section of the West heretofore 
considered so arid and alkaline as to be of absolutely 
no value is being made to supply H valuable commercial 
pi;oduct. The po(ash industry in this region, however, 
is in a rather uncertain condition at the present time, 
owing to the fear of ruinous foreign competition. 

A group of Chicago and Indiana capitalists have made 
application to the State Land Board for the lease of 640 
acres of land for the development of potash, alunite and 
associate minerals. The section of land involved is east 
of Marysvale, in Piute County. 

The Minerals Salt Co. has been recently incorporated 
with a capitalization of $500,000. The company owns 
deposits of sodium sulphate on the south shore of the 
Groat Salt Lake. 

For some time past, the existence of sodium sulphate 
around the shores of the Great Salt Lake has been 
known, and the Midwest Dye & Chemical Co. has been 
producing glauber salt (Na^SO,.10H,O) and salt cake 
at its plant about two miles southwest of the Garfield 
smelter. A chemical analysis of the sodium sulphate, 
made by Walter D. Bonner, head of the department of 
chemistry at the University of Utah, showed the follow¬ 
ing results t 

Per Cent 


Sulphate, SOi. 63.87 

Chloride, Cl . 3.64 

Magnesium, Mg. 0.24 

Calcium, Ca. 0.36 

Potassium, K. 0.16 

Sodium, Na.31.37 

Total . 99.63 


Overlying the deposit, the extent of which has not 
been determined at either the south end or the north 
end of the lake, is 18 to 24 in. of sand, with some 
boulders. The overburden is easily removed, exposing 
the sodium sulphate, which is hard and crusty, and 
contains about 50 per cent sand. The deposit itself is 
from 5 to 7 ft. thick. After removing the sand over¬ 
burden, live steam is injected into the deposit by means 
of «tn open-end pipe. The heat causes the salt to go into 
solution very rapidly, and practically all of the sand 
settles to the bottom of the deposit. When sufficieni 
solution is accumulated, it is pumped into a small stor¬ 
age tank, where additional settling tkkes place. This 
solution is then decanted and stored in shallow evaporat¬ 
ing ponds. As the solution cools, crystals of glauber 
salt form. 

To Develop Sodium Sulphate Deposit 

A deposit of anhydrous sodium sulphate has been pur¬ 
chased by Western Chemicals, Inc., of Tonopah, Nev., 
development of the deposit having located considerable 
quantities of 95 per cent sodium sulphate which can 
be removed by mining methods and put on the market 
as dug. The deposit is located about twenty-three miles 
south* of Clarkedale, Ariz., to which place the material 
is now being hauled by truck. 

Preliminary exploration indicates the deposit to be 
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quite large. Not all of the •material is of a high degree 
of purity and it is the intention of the company to 
build a purification plant of suflUcicnt size to supply 
any market demand which can be developed. 

Canada Copper Corp. Reorganized 
The Canada Copper Corporation, Ltd., has again been 
reorganized—the second time within the last few 
months. It will be recollected that tht? old company 
embarked about tw*o years ago upon a rather ambitious 
development plan, which it was unable to carry entirely 
to completion, owdng to the unfortunate incidence of 
high construction coats and low copper prices. Under 
more normal conditions operation of its 2,000-ton mill 
at Allenby would have doubtless been successfully under 
way some time ago. •• 

New Process for the Treatment of Natural Brines 
Shortly after the first pf the year Wrinkle & Kuhnert, 
of San Francisco, will begin the operation of a demon¬ 
stration plant at Keeler, Cal., for the recovery of potas¬ 
sium chloride and borax from Owens Lake’s brines. The 
lake water will be evaporated to the maximum degree of 
concentration by solar evaporation, and the liquor freed 
from the mono- and bi-carbonate of soda by treatment 
with carbon dioxide. Further evaporation in double- 
effect evaporators will be follow^ed by fractional crystal¬ 
lization. The process differs from others that have been 
tried in that the borax and potassium chloride arc both 
recovered in a marketable form. The plant has a capac¬ 
ity of about twenty tons of sodium bicarbonate and 
about ten tons each of borax and potassium chloride. 

Bituminous Sand Deposits, Athabasca Region 
In the District of Fort McMurray, about 200 miles 
north of Edmonton, occur vast deposits of bituminous 
sands, popularly referred to as tar sands. The area of 
occurrence is vast, that indicated by exposures being 
estimated from 750 to 1,000 square miles with probably 
wide extensions under heavy cover. The outcrops along 
the main river and tributary streams have been esti¬ 
mated as 175 miles in length. 

Along these exposures the overburden varies on 
some stretches it is reported as too heavy to allow of 
commercial development, but on others it is compara¬ 
tively light or easily removable, consisting of shales and 
sandstones. It is estimated that about 20 per cent of the 
exposures are of commercial interest owing to the com¬ 
parative cheapness with which the bituminous sand can 
be won, and that systematic boring would no doubt dis¬ 
close many other localities where overburden was suffi¬ 
ciently light to allow of development at reasonable cost. 

Analysis of .seventy-two samples made in the Depart¬ 
ment of Mines gives the bituminous content of the sands 
as from 12 to 17 per cent. . 

General W. Lindsay claims to have a process for ex¬ 
traction of the crude oil and other values. The re.mlt8 
of the General’s proposed activities are awaited with 
interest. The total known deposits have bdien estimated 
to hold about 30,000 million barrels of oil. 

A sample of the bituminous .sands recently displayed 
in Ne\^ York at the American Exhibition of ('hemical 
Indu.stries, in the booth of the Canadian I’acific Railway 
Co., attracted an immense amount of attention. This 
sample was sub.scquently treated by two processes and 
gave a return of over 20 per cent of crude per ton of 
raw material .—Agricultural and Induntrial Progress h 
Canada, Montreal, vol. 2, No. 12, December, 192*0, p. 2 7. 
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Low-Temperature Coking of Utah Coals 


•V Summarized Description of Laboratory Investigations Made to Determine the Coking 
Property of a Series of Utah Coals—^Analysis of Coals Tested— 

* Apparatus Used—^Tabulated Results Obtained 

e 

By OSBORN MONNETT • 


C ^OKINd processes fall into two general classes— 
.high>teniperaturc processas and low-temperature 
^ processes. In the first class coal is carbonized at 
temperature of from DOO to 1,200 deg. C., producing a 
coke with very low volatile* content which is corre¬ 
spondingly (litlicult to ignite. The low-ternperature proc¬ 
ess, rn»\v being given considerable attention by engi¬ 
neers, proposes to carbonize coal at temperatures of 
460 lo 600 deg. C. and produce a coke with higher vola¬ 
tile content, which can be more readily ignited. 

Of the commercial plants in operation in the United 
States at the present time practically all are high- 
temperature processes. Thc.se include beehive ovens, 
in which the byproducts are not recovered; byproduct 
ovens of the Koppers or Semet-Solvay type, and the 
ordinary gas retorts for the manufacture of illuminat¬ 
ing gas. When a ton of coal is carbonized in a by¬ 
product oven at a temperature of 900 to 1,200 deg. C. 
the following products are obtained: 1,100 to 1,400 lb. 
of coke; 10,000 to 12,000 cu.fl. of gas (measured at 
60 deg. F. and 30 in. pressure) ; 8 to 12 gal. of tar 
and 20 to 24 lb. of ammonia as ammonium sulphate. 

To supply the present needs of Salt Lake (b'ty for 
domestic fuel only 210,000 tons of coke would have to 
be produced annually. This would necessitate the car¬ 
bonization of about 350,000 tons of coal and would pro¬ 
duce neaHy 4,000,000,000 l u.ft. of gas. 3,500,000 gal. of 
tar and 4,000 tons of ammonium sulphate. 

High-temperature yoke usually contains only about 
2 per cent of volfitile matter and for this reason is 
difRcult lo ignite or control in a domestic stove or fur¬ 
nace. However, with proper methods such coke can 
be made to give good results. Where a supply is avail¬ 
able the public should*be urged to buy coke and edu¬ 
cated in the proper methods of burning it. 'Phere are 
about 15,000 tons of gjus coke available yearly in Salt 
Lake City, most of which is shipped out of the state. 
A small number of Salt Lake residents have burned 
this coke for years with satisfactory results. Steps 
.should be taken to bring about the consumption of all 
this coke iy Salt Lake City. 

^ Low-Temperatitrk Coke 

During the pa.st ten years increasing attention has 
been given to the possibilities of low-temperature car¬ 
bonization. A low-temperature coke is one containing 
sufficient volatile matter to make a fuel which ignites 
and burns readily. When coal is carbonized at tem¬ 
peratures of 450 to 600 deg. C., coke and byproducts 
differing in nature and amount from those produced 

Ki>jtor'«i Notk: TIiIh forms a part of the Bureau of 

Mines n-port (June. 1920) ni. its .smoko-abatement Investigation 
In Suit Luko City, :is studlisl in c-o-operatlon with that city and 
with the ITnivorsIty of I’lnh. I'liblUhod by permission of tho 
Director. *jiuronu of Mines. 


by the high-temperature process are obtained. Tlie 
coke still contains from 8 to 15 per cent of jrolatile mat¬ 
ter and is more suitable to domestic use. It ignites 
readily, somewhat similar to semi-bituminous coal and 
burns without smoke. The smoke-producing constit¬ 
uents have been decomposed and driven off during the 
carbonization process. 

The tar produced in such a process is a thin fluid 
better called an oil. It is produced in twice the quan¬ 
tity given in high-temperature carbonization. It con¬ 
tains considerable quantities of motor fuel, burning and 
lubricating oils, a small amount of pitch and 20 to 40 
per cent cresols and other phenols. The gas is 
produced in smaller amount but is of^ high calorifif 
value. One ton of coal carbonized at a temperature 
of about 450 to 600 deg. C. will give 1,300 to 1,500 lb. 
of coke; 2,000 to 7,000 cu.ft. of gas; 20 to 30 gal. of 
tar, and 2 to 8 lb. of ammonium sulphate. 

Disposal of Byproducts 

' Disposal of the gas produced offers the most difficult 
problem in the operation of a high-temperature car¬ 
bonizing plant at Salt Lake City. Tar and ammonia 
can be sold at points some distance away. Gas must 
be consumed as soon as produced and sold in or near 
the city. 

As heretofore shown, a plant of sufficient size to sup¬ 
ply a high-temperature coke to domestic consumers in 
the city would produce nearly 4,000,000,000 cu.ft. of 
gas. Salt Lake City uses at present about 420,000,000 
cu.ft. of gas, or about one-tenth of the amount pro¬ 
duced by a plant of the above size. Part of this gas 
might be used in carbonizing the coal, but disposal of 
the remainder would be a difficult matter necessitating 
the selling of the gas at a low rate for industrial and 
domestic purposes and holding down the production of 
coke for many years while the demand for gas Vas 
being built up. 

Low-temperature carbonization produces about one- 
third as much gas, practically all of which can be used 
in the carbonization process itself. Tn this respect 
low-temperature carbonization seems the more feasible. 

LOW-TEMrt:RATURE COKING INVESTIGATION 

In view of the importance of this subject and the fact 
that little was known of the behavior of Utah coals 
in low-temperature processes, it was thought advisable 
to make a rather detailed study of the coking properties 
of Utah coals and inquire into the state of the art of 
low-temperature carbonization as represented by various 
investigators. Results obtained together with an out¬ 
line of the methods used in the investigation ifill be 
set down. 

Sunnyside coal is the only known Utah coal of good 
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NameofC'oa 

TABLE 1 

Suit 

Lake 

No. 

. SOUHC 

PittiK 

liurgli 

No. 

E t»F CO\LS TESTED 

()pi'rating ('iiiiipan> 

utm Mu- 

Kiiii; Lump. 

34 

34103 

r. S. Fuel Co . 

Molirbiiid, I’lith 

Snriiig ('nn.\oii Lump . 

35 

34033 

Spring Cnnyon Coal Co. 

Storrri, 1 tub 

f Ii^ar (’n*rk r.iimp. 

36 

34034 

null Furl Co. 

T'lrar CiitU. I tnli. 

i 'aMtlc Ciate Lump. 

37 

34035 

UtiiH Furl Co. 

('io.11oC.titr, I 'lah 

Uiiyal Castle Cate Lump. 

IVacnck Lump . 

39 

34104 

(*Hiiirroii ("nul Co. 

t 'hhIIo (bito. \ lull 

40 

34105 

riiioii I'liririr (’onl C’o. 

Hi*rk SpniiKH, \\>i 

Pcurlfss T^uinp. 

41 

34106 

PeorlrHu (*i)h 1 ('o . 

Spring Ciiii>oil, I'tiih 

Mirnleen Liiuip. 

42 

34107 

1 ii(l#|}riiilrnt C'oul A Coke Co . 

KiMtilunrlli. 1 till 

Wattis T^ump. 

43 

34108 

Lyon Coal Co. 

1 (nil 

Lihorty Lump. 

44 

34109 

Liberty ('oul Co. 

('nrlioii ('oiiiity, 1 tiili 

Ili-lfpat Lump 

45 

34110 

( 'iirboii Furl Co. 

Itniiis, rtnli 

Standard Lump . 

46 

J4I1I 

Standard ('‘oal . 

Stnndiirdx illr 1 l.ih 

Pli'anant Valley f.ump . 

47 

34112 

1'tab Furl (*o ... 

\\ iiitrr (2uur( rt', 1 lull 

S<*offifld T.iinip . 

48 

3411) 

rnioii rarific (\ial ('u . 

Soiillii'Ul, rtiili 

W.'ilti.s Lump lS]»iM-iiil s:im|ilfi. 

WttHiitrh C Vuil Cl*. fSporiiil 

Suhii.vhkIo • 

49 

340)6 

Lyon ('onl (\» . 

WnttiH, 1 lull 

50 

337‘>H 

WllMutfll Clllll < 'o 
fiili rurl ('o 

• ^ 

Siitim -iili' 1 l.ili 


1 ‘okinR value. A large quantity of this coal is coked 
in beehive ovens at Sunnyside. This coke is used for 
metallurgical purposes in Utah and on the Pacific Coast. 
Sunnyside makes an exceedingly good grade of coke 
which compares favorably with the best coking coals of 
the East. Castle Gate coal was at one time used in the 
beehive ovens, but produces a coke inferior to 
Sunnyside. 

Coals Tested 

Fifteen 30-lb. .samples of coal were collected from the 
yards of» Salt Lake City. These include practically all 
the different varieties of coal on the market. Samples 
of these coals were sent to Pittsburgh for complete 
analysis. A rapid survey of the coking power of these 
coals wa.s made, using the 20-g. byproduct apparatus 
shown in Fig. lA. Ten of those showing the best per¬ 
formance were shipped to Chicago for testing in the 


Description of these coals is set down in Table I. 
Proximate and ultimate analyses and calorific values 
appear in Table IT. 

Description of Apparatus and Methods 

.\i)f)aratHs for Trsfint/ Sample, This is e.s.sen’ 

tially that described in “Methoils of the United Stages 
Steel (Corporation for the (Commercial Sampling 
and Analysis of Coal. («oke and Byproducts.*' An elec¬ 
tric furnace was u.scd instead of the gas furnace as used 
by the Steel (-<rrporation. This was found to give a 
more easily regulated temperature and to be much 
simpler to operate, 'fhe methods of the Steel (^>ri>ora- 
tion call for a progressive distillation process, in which 
one burner at a time is lighted. This can be accomplished 
with an electric furnace by surrounding the tube con¬ 
taining the coal with a metal water jacket which is 
moved backwards at intervals. 


S-1b. apparatus shown in 

Fig. 

IB. 




Referring to Fig. lA: 

An electric. 
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NO'l'K: A -C'arJfoniEi'd at 540 ilrK. H—C*nrbonis(><l nt 700 f. 


heat for carbonizing? the coal contained in a glass 
combustion tube. The products of distillation pass 
through a tar filter packed with absorbent cotton heated 
by the steam bath (2). The Geissler bulb (3) contains 
normal sulphuric acid for absorbing the ammonia, a 
U-tube containing calcium chloride 'absorbs water, 
Geissler tube f4) contains strong KOH solution which 
absorbs H^S and CO„ the tubes (5) and (6) contain 
paraffine oil for absorption of benzene. The gas is 
measured in the aspirator bottle (7). The furnace was 
tilted at an angle of 15 deg. to the horizontal to avoid 
cracking of the tar. Results give the yield of coke, tar, 
gas, ammonia and crude benzene. 

The apparatus was designed to run in comparison 
with regular coke plant operation until a correlation was 
obtained. Results are naturally somewhat relative. A 
maximum temperature of 900 deg. C. is called for in the 
Steel Corporation methods. The apparatus affords a 
rapid means of.determining in a general way the suit¬ 
ability of coals for byproduct coking. 

Tests were made with this apparatus at temperatures 
of 700 deg. C. and 650 deg.*C. It was found impossible 


to use higher temperatures than 700 deg. C. due to the 
fusibility of the glass tubes employed. In the tests at 
700 deg. C. the progressive distillation method was 
employed, making use of the sliding water jacket pre¬ 
viously described. In the tests at 550 deg. C. the entire 
tube was gradually heated to the desired temperature. 

Results are tabulated in Table III. The low t^ir yields 
obtained at 700 deg. C. with some of the coals are not 
to be taken as indicative of the actual performance of 
the coal. In the tests at 700 deg. C., the furnace was 
not tipped at an angle with the horizontal as in later 
tests and the tar in some cases ran back in the tube and 
was decomposed. 

Apparatus for Carbonizing 8-lb. Samples 

This apparatus shown in Fig. 1-B is modeled after 
the apparatus used by Prof. S. W. Parr of the Univer¬ 
sity of Illinois.' 

MTsc of thi^ fipparntiifl was obtained ihrouRh the courtrsy of the 
('ommerclal Testing tk EngineerIni; Co.. 178!) OM Colony BldK.. 
ChicuKO, 111. Our thanks are due to W. 1.X Langtry, president 
of the company, for making posM!ble use of the apparatus and to 
J. F. Kohoiit, ohenileal enginc'cr, for vulunhle assistance and 
advice In making the tests. 


TABLE IV. HK.sri.TS i»F LOW-TKMPKHATritE CABBONIZATION 
T(‘m(h run on 8 lb of roal. Maximuni teinpiTaturr 1,000 rlrg. F. 

- -CAkr -- f'lRs Tur - •> ■- — Ciimpoaitionof (Iah 


f^alniilalMlCal- 
- orific Value 


Ciial 

Condition 

Lb. per Tod 

Per Cent 

At 60**F. and 30 In. 
I^ressure, Cu. Ft. 
per Ton 

Cu. Ft. per Lb. 

Lb. per Ton 

Gal. per Ton 

Ammonium Sul¬ 
phate, Lb. per Ton 

C 

1 • 

e 

1 

£ 

8 

X 

o 

5 

•• 

B.t.u. perCu.Ft. 

King . ^ 

1 

1,464 

73 2 

2,580 

1 29 

155 

19 0 

10 0 

8 1 

6.9 

26,0 

7.2 

36.1 

8.6 

7.1 

784 

3 

1,425 

71 3 

*2,980 

1 49 

179 

22 0 

11.6 








Spring ('anyon 

1 

1 

1,464 

73 2 

4,100 

2 05 

129 

16 1 


6 6 

4 9 

34 4 

9 9 

42 6 

2.8 

bib 

732 

Castle <Sate* 

! 

1,416 

70.8 

3,040 

1 52 

21^ 

25 5 

10 4 

8 0 

7 0 

27 6 

7 7 

41 b 

7 0 

2.3 

8i3 

3 

1.397 

69 8 

3,350 

1 68 

236 

28 1 

11 6 



• 






Royal CoHt le (!ate 

1 

3 

1.376 

1.331 

68 A 
66 6 

2.780 

3.040 

1 39 

1 52 

213 

233 


8 0 

8 8 

8 1 

7 1 

26 6 

55 

41 6 

8 7 

30 

838 

^Aberdeen . , 


1,290 

64 5 

3.860 

1 93 

174 

21 2 

10 4 

/ 9 

5 5 

30 0 

8 6 

40 8 

4 9 

2 3 

753 

3 

1.292 

64 6 

4,300 

2 15 

199 

24 2 

12 0 









I.iborty J 

1 

1.406 

70 3 

2,340 

1 17 

194 

24 u 

7 2 

4 6 

8 7 

24.0 

7 6 

49 8 

5.3 

o.b 

904 

3 

1^90 

69 5 

2,620 

1 31 

216 

26 8 

8 0 









Standard > 

1 

17584 

69 2 

2,840 

1 42 

182 

22 5 

7 2 

6 2 

7 1 

24 8 

7 9 

45 6 

9 0 

0 0 

887 

3 

1,310 

65 5 

3.140 

1 57 

202 

24 9 

A 0 








868 

S(*()flield 

1 

1.392 

69 6 

2,540 

1 27 

180 • 

22 4 

8 4 

8 1 

8 3 

25.0 

7 3 

38 9 

9 9 

2 5 

3 

1,365 

68.3 

2.780 

1 39 

197 

24.6 

9 2 









WattiB . 


1,262 

63 1 

3.900 

1 95 

152 

18 2 

11.2 

5 6 

4 9 

34 6 

8 3 

32.8 

5 6 

8 2 

685 

3 

1,282 

64 1 

4,320 

2.16 

168 

20 1 

12.4 









WadRteh .'^pei-ial 

1 

3 

1,250 

1.230 

62 5 

61 5 

4.940 

5,550 

2 47 

2 79 

192 

216 

23 9 
26.8 

A 8 

10 0 

6 A 

4 9 

33 5 

8 2 

34 4 

9.1 

3 1 

757 

Simnymile, . , 

3 

1,360 

1.365 

68 0 
68 3 

3,240 

3,650 

1 62 

1 83 

189 

212 

23 0 

25 6 

10 0 

11 2 

5 0 

7 1 

27 8 

6 4 

43.7 

7 9 

2 1 

858 

1 SuniiyNide. 


1.328 

66 4 

3,860 

1 93 

217 

26 3 

12 4 

6 3 

8 1 

30 5 

6 4 

39.7 

6 4 

2 6 

824 

i Stiiiidard . 

: 3 

1.335 

66 8 

4,300 

2 15 

242 

29 4 

14 0 






N'O'I’K: 1 .'Xh eeiveil 

3 

MoiHtiire and a*«h free. 
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TA »LE V. ANA LYSKS OF ( H IK KS 

— rroximatc Calorific-^ 


Coal 

j6 

« 

■5 

1 

p 

Vo'atUe 

Mattel 

^1 

.so 

-2 

< 

Sulphur 

Air Drj 
ing Lci 

.* 

o 

*3 

U 

3 

PS 

King. . . 

34,348 ] 

[ 1 

1 00 

19 84 

64 35 

14 81 

0 53 Gain 6.793 

12,227 

2 


20.04 

65.00 

14 96 

0 54 0 1 

6.862 

12,352 


1 

. 3 


23.57 

76 43 


0 63 

8,069 

14,524 

f'ftHtll* 

. n 

1.22 

16 51 

72 09 

10 18 

0 40 0 2 

7.093 

12.767 

Gate.. . . 

34.349 i 

2 


16 71 

72.98 

10 31 

0 40 

7,181 

12,926 


1 

, 3 


18.63 

81.37 


0 45 ... 

8,007 

4.413 

Hoyal C'HHtlf* 1 

[ 1 

1 28 

16 26 

72 06 

10 38 

0 49 0 2 

7.112 

12,802 

Gati* .. 

34.350 

2 


16.47 

73 02 

10 51 

0 SO 

7.204 

12,967 


1 

, 3 


18.40 

81.60 


0 56 

8.050 

14.490 


1 

; 1 

0 86 

14 87 

72 85 

11 42 

0 56 Gain 

7.081 

12,746 

.\l>rr(li’«>ii. 

34.351 

2 

6’ ■ ■ 

15 00 

73.48 

11 52 

0 56 0 3 

7.143 

12,857 


1 

[3 

16 95 

83.05 


0 63 

8.073 

14,531 


34.3^2 1 

f 1 

1 60 

19 24 

69.69 

9 47 

0 64 0 5 

7.726 

13,007 

Liberty . 

2 


19 55 

70.83 

9.62 

0 65 

7.344 

13,219 


[3 


21.63 

78.37 


0 72 

8.125 

14.625 



I 1 

1 48 

16 84 

68.55 

13.13 

0.56 05 

6.913 

12.443 

SlaiMliiril.. 

34.353 j 

2 


17 09 

69 58 

13 33 

0 57 

7.017 

12,631 


[3 


19 72 

80. j8 


0.66 

8,096 

14,573 



r 1 

1 18 

16 39 

73 06 

9 37 

0 52 0 1 

7.240 

13,032 

St’ullield... 

34,354 1 

2 


16 59 

73.93 

9.48 

0 53 

7,326 

13,187 


[3 


18 33 

81.67 


0.59 . 

8.093 

14,567 



1 1 

I 93 

10 46 

81.67 

5.94 

0 73 0 6 

7,509 

13,516 

WattiH. .., 

34.355 1 

2 


10 67 

83.27 

6.06 

0 74 

7.657 

13,783 


[ 3 


11.36 

88.64 


0 79 

8,151 

14,672 

Wanati'h 


( 1 

1 22 

13 38 

73 88 

11.52 

0.50 00 

7.130 

12,834 

f'oal ( 'll. 

34.356 ^ 

’ 2 


13 55 

74.79 

11.66 

0 51 .. 

7,218 

12,992 

Si>i*i*ial 

; 3 


15 34 

84 66 


0 58 

8,171 

14,708 



[ 1 

1 39 

12 32 

76 85 

9 44 

1 09 0 5 

7,272 

13.090 

Sunny Hide 

34.357 ^ 

2 


12 49 

77.94 

9 57 

1.11 

7,375 

13,275 


[•3 


13 81 

86 19 


1.23 . . 

8,155 

14,679 

I .Sunnyside 


( 1 

1 44 

11 35 

78 54 

8 67 

0 70 0 3 

7.342 

13,218 

34,358 

1 2 


11 52 

79 68 

8 80 

0.71 

7.449 

13,402 

I Standard 

1 3 


12 63 

87 37 


0 78 

8,168 

14.706 




FIG. 1. DIAGRAMS OF EQl.TIPMKNT FOR 15Vl*ROl>rCT 
COKING TEST 

A. ApparutUM for cnrhonlzln? 20-^. .mimplca. H. Appnrntiis 
fill* oarbonizlnK 8-lb. sample*. 

The coal is carbonized in a vertical retort of 31-in. 
pipe U). This is surrounded by firebrick jacket (2) and 
heated by ring burner (11). The fiame of the burner 
is so regulated that it surrounds the pipe from bot¬ 



Fle;. COKING API’AKATr.s. SAMPI.E. SET VV 

IN THE I.AItOKAT«illY 

tom to top. Tar conden.sed in the air condenser (13) is 
caught in the trap (3). (Condensate from the water con¬ 
denser (4) is caught in the separatory funnel (12). 
The gas then passes through the .scrubbers (5) and (6), 
through the H,S purifier (7) and is measured in the 
meter (9). Samples of gas are taken for analysis by 
means of the sampling tube (10). The rotary pump 
(8) .servos to regulate the prcs.sure, which is^pieasured 
by a manometer. 

In the tests on Utah coals, the maximum temperature 
of carbonization was 1,000 deg. F. This temperature 
was reached in about two hours and maintained for t,wo 
hours longer. Tar and gas evolution was as a rule prac¬ 
tically complete after the first two hours. 

Results are tabulated in Table IV. Analy.ses of the 
coke are given in Table V. The sample of Sunnyside 
coal used in coking tests was a different sample from 
the one analyzed. In figuring the moisture and ash free 
values for the byproduct yields on this coal an approxi¬ 
mation was used. 

Character of Coke PRooucFa) 

Results show that while a number of the coals have a 
marked tendency to coke, Sunnyside is the only coal 
which can be called a good coking coal. Ca.stle (Jate 
makers a fair grade of coke. A mixture of one-half 
standard and one-half Sunnyside made a good coke. 

A number of inve.stigators are working on moflified 
methods of coking and claim to havfe made satisfactory 
coke from coals not known as .strictly coking coals. 
More research work is necessary liefore it can be estab¬ 
lished definitely how far such proce.sses will go in 
making satisfactory coke from non-coking coals. In the 
meantime the matter must be considered as in the 
experimental stages and as something to he worked out 
in the future. 
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Legal Notes 



By Wellington Gustin 


Where Trade Custom Becomes Pari of Contract 

The Colfax Gin Co., of Colfax, Ga., sued for the 
purchase price of a carload of cotton .seed sold by it 
to the Buckeye Cotton T)il Co., coniendiriK that it was 
entitled to recover for the amount of seed a.s shown by 
the weij^hts when loaded at Colfax, the point of ship¬ 
ment. It was provided by the co^ract of purchase that 
the defendant wajl to pay for the cotton seed a stated 
price per ton '^f.o.b. Colfax, Ga.” The Buckeye com¬ 
pany contended that it should*pay only for the amount 
of seed received at the point of destination, and alleged 
that “in the cottonseed oil business it is a custom to 
settle and pay for all .shipments of cotton seed at mill 
weights—that is, the weight at time and place of deliv¬ 
ery—and said custom is of such universal practice that 
it becomes a part of all contracts for shipment and pur¬ 
chase in carload lots of cotton seed, and was a part 
of the contract in this case.” 

The trial court allowed the Buckeye^ company thus to 
amend it answer. But the Colfax^^ company objected, 
contending that “the contract sued on was not ambig¬ 
uous and that the Buckeye company could not set up 
and prove in defen.sG of the suit the alleged custom 
which sought to vary the terms of the contract,” and 
that “f.o.b. Colfax,” as contained in the contract, meant 
that title to the seed passed to the buyer as soon as 
loaded and that any loss in weights would fall on the 
purchaser. 

On this controversy the Court of Appeals of Georgia 
held that while a custom or usage of trade cannot be 
set up to vary a written unambiguous contract whose 
terms are incompatible therewith, the words and letters 
“f.o.b. Colfax,” as contained in the contract of purchase, 
would ordinarily mean merely “free on board” at that 
point, and that the purcha.ser was to be responsible 
for ^he co.st of shipment, and the contract as made was 
therefore silent as to what weights were to govern in 
the settlement for the cotton seed. Therefore the 
amcMidment allowed the^ Buckeye company was proper. 

175 Am. S.R., 73.) And while, in the alxscnce of an 
agreement to the contrary, delivery of freight to a 
common carrier is regarded as delivery to the con¬ 
signee and any loss or damage to the goods while in 
transit would fall on the purchaser, this rule may be 
varied by agreement (80 S.K., 863); and if at the time 
the contract of purchase in the instant case was made 
there existed such a custom a's that alleged by the 
Buckeye company which was of such universal practice 
that^t became by implication a part of the contVact, this 
would amount to such an agreement as would prevent 
the application of the general rule above stated. 

The>defendant debtor herein sent a check to plaintiff 
creditor for the amddnt which the debtor claimed was 
due. The creditor held this check and the debtor con¬ 
tended this was accord and satisfaction. On the point 
the court said that in the absence of an agreement to 
the contrary, a bank check thus tendered as in full 
payment is not such until it is itself paid, under the 
Georgia statute. Thus, where a claim is unliquidated 
because olf a bona tide dispute as to the amount due, 


and the debtor sends a check to the creditor for the 
amount which the debtor claims is due, but for less than 
the amount claimed by the creditor, with and upon the 
express condition written upon the check that it is to be 
in full settlement of the disputed claim, it is only where 
the creditor either has agreed to accept or after *the 
tender actually does accept such a check as being of 
itself in full settlement of the unliquidated demand that 
the mere retention of such an unpaid check can be set 
up as an accor<l and satisfaction. 

The evidence in this case being in conflict as to 
whether or not there had been an express agreement 
that the check itself^was to be accepted as payment, 
the trial court erred in directing a verdict for the Colfcsc 
company and the judgment was therefore reversed. 

When Broker Earns His Commission 

The United States Circuit Court of Appeals, Second 
Circuit, reversed the District Court for the Southern 
District of New York in the action brought by Francis 
H. Baldwin against Jardine, Matheson & Co., in which 
judgment was given the defendant. Baldwin sued to 
recover commissions in procuring a purchaser for 10,000 
base boxes of tin plate. His commission was to be the 
sum obtained in excess of $8.50 per base box. After 
hearing the evidence the court directed a verdict for 
defendant, and plaintiff appealed. The question ar¬ 
gued on appeal was whether a jury question was pre¬ 
sented which retiuired its submission to the Jury. 

The plaintiff alleged that he secured a buyer, the 
American Trading Co., for the 10,000 base boxes of tin 
plate at a price of $9.25 per base box; that Jardine, 
Matheson & Co., Ltd., agreed to and accepted the terms 
of the sale, payment to be made upon receipt of the 
tin plate at the dock of the American Trading Co. 
at Yokohama, Japan. It was further alleged that, in 
violation of the agreement made with the American 
Trading Co., the defendant refiLsed to make delivery of 
the boxes of tin plate, or to pay the commission. 

On the question presented on appeal the court said 
that in an action by a broker for commission on a sale 
of mefchandi.se, whether the agent who made the pur¬ 
chase had authority, or whether, if not, his action was 
ratified by his principal, are both questions for deter¬ 
mination by the jury. 

I’he plaintiff was entitled to succeed, irrespective of 
whether the defendant acted in good or bad faith in 
endeavoring to deprive him of his commission. There 
is no difference between failure to perform because of 
bad faith or inability. It is sufUcient to entitle p, broker 
to his coihpensation if it appears from the evidence tbat 
a sale was effected through his agency in procuring 
a buyer. If his communications with the purcha.ser 
have been the m^ans of bringing the purchaser and 
principal together and the sale is agreed upon in con¬ 
sequence thereof, his right to compensation is perfect. 
The broker is nob entitled to compensation for unsuc¬ 
cessful efforts to make a sale unless the failure has 
been caused by the fault of his principal. When he 
has been allowed a reasonable time to effect a sale, 
and has failed, and the principal has in good faith 
terminated the agency and effected the sale through 
his own efforts, the latter is not liable for commissions. 

Again it was said that a court may direct a verdict 
only where the evidence is undisputed and so plainly 
preponderant on one side that it practically b^mes 
conclusive, so that reasonable minds could not differ as 
to the conclusions to be drawn from the testimony. 



December 29, 1920 


GHBMiCAL AND METALLURGICAL ENGINEERING 


I25t 


Adsorption by Silica Gel*—III 


Physical Properties Aflfecting Plant Design for Solvent Recovery, Drying Air and lndu^$trial Vapor 
Recovery — Vertical Cylindrical and Bed Type Absorbers — 

Typical Plant Testing Recordst 

By K. B. miller 


S ILICA gel is prepared ilmler carefully standardized 
conditjons and when dried and activated has a 
moisture content of 5 to 7 per cent. It is a seini- 
transt)arent, glassy, brittle, highly porous substance. 
Its hardness is from 4.5 to 5.5 on the mineral scale and 
it suIlVrs but slight abrasion with ordinary handling. 
If. when activated, it comes in contact with water or 
other liquid rapid adsorption takes place with evolu¬ 
tion of heat and the granules are shattered. 

The pores are ultramicroscopic and neither the struc¬ 
ture nor adsorptive properties are measurably altered 
by pulverizing the gel to pass 200 mesh or heating 



Cl I ft per Sq F+ of 

rn;. j" i:i-:sis’r 'r«) v\i*ok and das tassadi-: 

gradually to 050 deg. C. Its internal volume is indicated 
by the fact that I g. of gel will ad.sorb 0.41 c.c. of water. 

Ciel sized from 8 to 14 mesh and containing 7 per cent 
water weighs 44 lb. per cu.ft. 

The resistance of an 8 to 14 mesh gel bed to tin- 
passage of air or vapor through it is an important 
practical factor. Laboratory and plant results are given 
in Fig. 18. Plant absorbers have staggered heating flues 
in the bed which modify the laboratory test conditions. 

During ad.sorption the heat oT condensation is liber¬ 
ated and, despite radiation losses, a rise of as much 
as 25 deg. C. in gel temperature has been noted when 
there was no attempt to cool tlie gel by ventilation or 
water jacketing during the adsorption cycle. 

Gel can be used either in the granular or pulverized 
form and the work with semi-commercial scale bed type 
absorbers for granular gel and that now under way with 
pulverized gel will now be described. 

The first plant absorber is .shown in Fig. 14. It is a 
vertical cylinder with vertical heating and cooling tubes 

® •I'apor pi-PBonled before the Aiiiprlrap Inal It ut*- of Chtf*rnk*.*il 
p:ni^neerfi. Montreal. June 28. 1920. 

tFor I’urta T and ir Dhkm. & Met. E.n*o.. voI. 2.’*. Nos. 21 
.nd L'-i. !>.«•. 1.' and 22. 1920 . pp. l.ir,.'’i and 1.219. 


1 in. in diameter on 2-in. ciuiters passing through the 
gel bed, which is 26 in. deep supported on a screen about 
the middle of the cylinder. Hot gases or cooling air or 
water may bo passed vertically through the tubes and 
the gas for adsorption enters and leaves by side outlets 
below and above the gel bed, which contains 250 lb. «)f 
8 to M mesh gel. Most of the practical work on SO, 
adsorption and recovery was done with this absorl>er. 

The first ab.sorbcr did not have weldo<l tubes, and to 
M\enorne difficulties in keeping it tight and getting even 
distribution of the heat the second absorber was built. 

Figs. 15 to 17 show the second bed tyjio al>.sorbt*r 
plant, 'rhe absorber A is a rectangular steel box 8 ft. 
0 in. \ ft. 6 in. x 2 ft. 10 in. high with a -PJO-lb. 
gel b(»d 0.7.5 sq’.ft. x 18 in. deep, supported on a per¬ 
forated metal .screen. Through the gel beil pas.ses a 
.series <.f hori/.o»ital 1-in. tubes on 2-in. centers. The.se 
tubes are welded to the tut»e sheets, W'hieh are iiiMosecI 
on both sides of the ;d)snrl)er by Hue boxes so that eom- 
biislion gases, air, or cold water can be run through the 
tubes to heat or cool the gel. 

The plant as shown is arrangial for drying air. 'Phe 
air enters through an orifice meter /.*, Figs. 15 and 17, 
passes into the ab.sorber A at the lower right corner 
and up thi'ough the cool gel bed, where it is deprived 
of its moisture, thence by the upper left corner of tlu* 

absorber through valve I to a 
Boots exhausltti* f and out by 
valve 2 for use as desired. 

If it is desired to coiilinu- 
ufisly make a high extraction 
of the vapor a sectmd ab.sorber 
should l»e connected in series 
when the elfiuent frenn ab.sorh- 
**r A indicates it is reaching 
the break-point and absorber 
A is continue*! in circuit until 
the gel is saturated. The air 
is then * ut off at damper 1 and 
the gel is dried or reactivated 
by heating and sweeping hot 
air through it. The heating 
or evacuating cycle is shown 
in Fig. 15. (^ornbi^st ion gas 
{ r hot blast is admitted alter¬ 
nately by the «lamp*?rs 2 and 8, 
passing through the lubes hi 
the .gel and out by dam})ers .5 
:ind 6 to the beat exchanger 
1). Air is admitted to the heat 
exchanger on the lower right 
side, is heated and pa.s.ses 
through valve 5 to the bottom 
inlet of the ah.sorber, thence 
through the gel to the blower 
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and to waste through the valve 2, (viyrying with it the 
released moisture. 

When the ge*i is dried cooling may be hastened, if 
necessary, to prepare it for the next absorption cycle 
by blowing cold air from inlet valve 3 through valve 4 
and dampers 9 and 3 through the absorber tubes and 
out by damper 5. Water spray is used with this cooling 



ain at the start and the tubes and flue boxes are flooded 
with water when the temperature is below the boiling 
point. The next cycle can be .started when the tempera¬ 
ture has been reduced to 75 
deg. C., as the air being dried 
will assist in the cooling and 
the jacketing water will lower 
the gel to a moderate temper¬ 
ature before the break-point 
is rca(*hed. 

The air dryinfr tests w’ere 
made in this absorber. 

A third type of bed ab¬ 
sorber using granular or 
vnsized gel floiving slowly 
through a louvered or screened 
compartment, thus makiftg a 
continuous absorber, is under 
consideration. 

For continuous operation 
and uniform product three 
fixed bod type absorbers are 
needed so thajt a second one 
can be put in circuit a safe 


interval before the flrst one 
reaches its break-point while 
the third one is on its heal¬ 
ing and cooling cycle. 

In the pulverized gel ab¬ 
sorber the activated dust ia 
fed into the gas stream dis¬ 
charging into a dust fllterr 
adsorption taking place in the 
duct and filter bags. 

This method is attractive 
from several points of view. 

*It requires only standard 
equipment such as is regu¬ 
larly used in feeding powdered 
coal and in dust sepavating 
in metallurgical plants. 

It seems clear that a smaller quantity of gel would 
be required for a given duty than with a bed type- 
absorber, because there is no time lost in heating and 
cooling an absorber nor is there any idle gel in an 
absorber bed. 

The heat is economically applied since the heater is 
always hot, as against the intermittent heating and cool¬ 
ing of the bed absorber. 

Preliminary tests in the laboratory using 80 and 200 
mesh gel in a current of air with 2 to 6 grains of mois¬ 
ture per cu.ft. reduced the effluent in one stage tto from 
1.0 to 1.3 grains. In the above tests the time of con¬ 
tact bet'ween air and gel did not exceed four seconds, 
which later experiments have shown to be inadequate. 
Apparatus now under construction will permit longer 
and better contact. 

Fig. 18 is a suggested flow diagram for a pulverized 
gel absorption plant. 

Experimkntal Plant Results 

A large number of tests were made with the No. 1 
absorber on the adsorption and recovery of sulphur 
dioxide from air mixtures ranging in concentration 
from 2.6 to 8.75 per cent by volume. The data are too 
bulky to include in this paper. 

Fig. 19 gives the results of a typical run on adsorption 
from an 8.75 per cent mixture. The mean temperature 
of the gel pt the end of the run was about 40 deg. C. 
and it adsorbed 17 lb. of sulphur dioxide, or 6.8 per cent 
of its own weight. 
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Referring to the curves already given it will be seen 
that this corresponds approximately to the saturation 
value. 

A number of tests on the recovery of adsorbed sulphur 
dioxide were made using absorber 1. 

Starting with an 8 per cent mixture of sulphur di¬ 
oxide and air, the gel adsorbed 5 to G per cent of its 
weight of sulphur dioxide. The absorlw was then 
heated to about 125 deg. C. and the vapor pumped ofT. 




7'ime in Minutes 
Rpcovery of SO2 

Kir,, no., TYI’U'AI. PLANT KKl’OUI» 

liberated as percentage of the total qdantity adsorbed 
it was assumed that the average composition of the 
vapor during the first four minutes was 57 per cent. 

Making this assumption, we see that during th? first 
eighteen minutes about 90 per cent of the total vapor 
was liberated at a mean concentration of 75 per cent. 
The 25 per cent air resulted partly from the air origi¬ 
nally present in the absorber and connecting pipes, but 
mainly it resultc»d from leaks in al).sorber, valves and 
pump. 


AIR Drying 


IS. KT.o\v niAP.KAM iM’LVKUiZKn «;kl plant 

Moftt of it came off at a 25-in. vacuum. The liberated 
vapor was liquefied at 25 deg. C. by compression. The 
details of these experiments it is not necessary to 
give here. 

In other tests the gas was delivered by the vacuum 
pump directly to a drv gas meter. At frequent intervals 
analyses of the gas were made and the volume noted. 

Fig. 20 shows the results of a typical run made in 
this way. It will be observed that the absorber was 
partially evacuated for a few seconds before heat was 
applied and the gas wasted for this brief interval, in 
order to eliminate as mOch of the air in the apparatus 
as possible without waste of sulphur dioxide. The first 
imalysis, made at the end of four minutes, when the 
temperature of the gel was about 65 deg. C., showed 85 
per cent sulphur dioxide. 

In plotting the curve which expresses the vapor 



Time in Minutes 
S O2 Adsorption 


Fig. 21 is a composite of the results obtained in eight 
runs iVith the second ab.sorber with an air current 
through the absorber of 350 cu.ft. per minute, or at 

r‘ 

In/ef Air 


f\ir Roife 330 cu.^f/min. 



KP:. 21 . t'OMI'i'j.SITIO np Kir.lIT IIP.V.S on DUYINC AIK 

tWe rate of 33.8 cu.ft. per .scj.ft. of gel bed, or 0.78 cu.ft. 
per lb. of gel. These runs were made in March, so that 
unfortunately the atmospheric humi’tlily in none of these 
tests exceeded 5.3 grains per cu.ft. Few of our large- 
scale tests as yet show the*sharp break-point obtained 
in the laboratory w’ork, but it will be noted that if we 
as.sume the allowable end point to be when the dried air 
rose in water content to 0.7 grain per cu.ft. the gel was 
in .service an average of three hours, or that one 420 lb. 
ab.sorber dried over 59,000 cu.ft. of gas before the 
water content of the outgoing air ro.se to 0.7 grain. 

The 0.7 grain end point is assumed l)ecau.se it is 
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below the moisture content in any oontinuous run of a 
(Jayley dry blast plant of which we have- record. 

Fi}?. 22 is of a run at 225 cu.ft. per minute rate when 
the humidity averaged about 4.5 grains per cu.ft. and 
the outlet air reached the 0.7 grain end point in four 
hours, forty-five.minutes, finally rising above this point 



KHJ. 22. I»RYTN« AIR AT A RATE OP 225 C17.PT. 


British Progress in Chemistry* 

By William Macnab 

T he war has shown up very clearly many of the 
weaknesses in our technical educational system. On 
the other hand, it has brought many professors into 
close association with technical men and processes, and: 
this no doubt has produced a greater appreciation on 
their part of the necessity of providing more technical 
instruction for students who purpose to enter chemical 
industry. Many of the drawings and reports to be 
issued should prove of mu<$ assistance to universities 
and teaching institutions in carrying out technical 
instruction, by showing good methods of applying scien¬ 
tific data to industrial questions, and, by presenting 
concrete examples, thus vitalize to many students the 
apparently leas interesting field of thermochemistry and 
other branches of physical chemistry. 

The resources and ingenuity displayed in meeting the 
complicated problems arising from the necessity of 
devising means of protection against gas attacks and 
the production of gases for attacks show that the 
country possesses ample chemical ability to meet any 
calls which may be made. 


in five and one-half hours. When atmospheric humidity 
was below 2 grains runs of six and seven hours have 
been made without reaching the 0.7 grain end point. 

Industrial Applications 

It will have been seen from the preceding discussion 
that silica gel is adapted to recovering the vapors of 
all liquids. 

This property may be applied to the following among 
many other practical commercial problems: 

Drying air: Air conditioning; dry-air blast for fur¬ 
naces. 

Gasoline recovery: F>om gas wells; casinghead gases; 
losses from storage tanks; losses in oil refineries. 

Solvent recovery: All industries using volatile sol¬ 
vents. 

Recovering industrial vapors: Notably sulphur diox¬ 
ide and oxides of nitrogen. < 

Selective^ separation of mixed gases. 

A . more specific list of possible applications is not 
within the limits of the present paper. 

While further work remains to be done to reduce the 
above applications to commercial practice, we feel that 
the theoretical and scientific aspects of the problem have 
been completely solved, and that to make commercial 
application requires only the perfection of mechanical 
equipment, which presents no serious engineering diffi¬ 
culties. 

The progress already made in this direction, as 
indicated by the lesults of the experiments here re¬ 
corded and other experimental operations now under 
way, conclusively establish the practicability of silica 
gel as a means of recovering the various vapors men¬ 
tioned above. * 
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Closer Co-operation Essential 

But to meet the chemical industrial competition 
closer co-operation between the more strictly theoretical 
and technical workers is essential, and above all a class 
of business and ^ancial men must be developed whose 
education has bXn sufficiently broad to enable them 
to realize the sure foundations on which scientific con¬ 
clusions rest, and to trust their scientific and technical 
advisers. 

In this country there has been too little mutual 
tru.st and appreciation of each other, and it must be 
the serious endeavor of all concerned to develop such 
sure methods of working out new processes in all details, 
and clearly presenting the results, that the business 
man may have a well-defined picture of the advantage.s 
to be gained and the cost to be incurred, in so far as 
the factory is concerned. 

Chemical Enterprise Suffers From Ignorance 

C/hemicaF enterprise has suffered much from the 
comparative ignorance of many who entered upon its 
difficult path. On the one hand, the air of mystery 
which often surrounds it to the lay mind leads to 
expectations of almost magical results and exaggerated 
hopes which are rarely fulfilled. 

The business man is often not entirely to blame, for 
the chemical projects have often been presented to 
him in a very insufficiently considered manner, so that 
the attractive points—although no doubt truly put 
forward-—were not sufficiently counterbalanced by a 
well-reasoned statement of all the sides of the ques¬ 
tion. Hence disappointment and loss of faith, or, at 
any rate, considerable skepticism in regard to future 
chemical projects. 

On the other hand, if a non-scientific man has the 
final decision in regard to a chemical process, his lack 
of understanding of his technical staff and of faith 
in their requests, which may go against his so-called 
common sense, may be as prejudicial as the unreasoning 
hope before referred to. Unfortunately this trouble 


*Froin the Introduction to Ministry of Munitions* publication 
“Preliminary Studies for H. M. Factory* Gretna, and Study for 
nn Tristallation of Phosgene Manufacture.*' 




CHEMICAL AND METALLURGICAL ENGINEERING. 


125;V 


from the lack of general »cientiflG knowledge 
among all classes of society and the failure io aiqireciate 
What scientific work stands for, as well as reluctance to 
jnake use of the scientific information which is available. 




Attitude Toward Chemical Industry Must 
Be Altered 


But if we are to hold our own in the world competi¬ 
tion, the attitude to chemical industry must be altered 
^very considerably. Greater knowledge^ on the part of 
fthose directing chemical work and the substitution of 
the rule-of-thumb men (who are often in complete 
charge of complicated processes) by intelligent chemists 
who will make it^ possible for real progress to be made 
are kmong the more obvious reforms to be introduced. 

^hrewd (Summon sense and good powers of observa¬ 
tion have enabled some of our non-scientific owners 
or managers of chemical factories to achieve some¬ 
times a considerable amount of success, which has 
developed in them a corresponding contempt for. and 
distrust of, scientific control. 

It must be admitted that when a young chemist has 
been taken on in such a works the results frequently 
have been unsatisfactory, due to lack of knowledge on 
both sides. Truly Solomon was right when he insisted: 
“Get wisdom, get understanding.” To get it, however, 
implies hard work and a certain amount of modesty 
which does not count too much on the influence of 
heredity. 

Pkoklkms op Young Chemists in Industry 

^ Ouf\teaching institutions do not turn out industrial 
chemiifiis ready to step into a works and successfully 
control processes straight away, nor perhaps is it to 
be expected or desirable that they should, for after all, 
works experience and the controlling of men can only 
be learned in a works. Sometimes the young chemist’s 
position in a works run on rule-of-thumb principles is 
very trying. His inexperience may lead him into 
trouble, and his mistakes will cause unholy joy to the 
rule-of-thumb foreman and anger or dissatisfaction to 
the uncomprehending employer, with the probable result 
that he is confined entirely to the laboratory or even 
dismissed, and scientific control has thus apparently 
l)een found to be a fraud. 

Or he may develop an unjustified contempt for the 
“rough and ready” people with whom he has to work, 
forgetting that the ability to produce something, 
ijilthough unable scientifically to understand and explain 
[^•process, is worth more in a works than scientific 
^comprehension of the process along with lack of iech- 
Vical ability to carry it out, or knowledge of pitfalls, 
bould a change be undertaken in the existing practice. 
V It seems ridiculous to have to plead for the full 
and proper use of chemists in chemical works, but to 
those acquainted with the smaller works, and even 
'sopie of the larger ones, it is known that the necessity 
Bts. 

he, difliculty woflU be largely solved if men with 
^emical train^l^ were in charge 'bf chemical 
for then, they could see to the works’ training 
of tbe young chemists who came under them and pre- 
at'j^them from making, lMh experiment^ at the 
'time, utilize to the^ full ^tent any’ litewledge 
jr^nl^iative which they might posj^. Above all, sudi 
t iliai^er would not be jeaioua of ^e chemiat. 

|(fBpeated opportunities of yisinhg during the war 




most of the French factories employed in making explo¬ 
sives and allied chemical products filled one with great 
admiration for the work accomplished and the devel¬ 
opments carried out, and it is evident that a chemical 
indu.strial renaissance has taken place, in France and 
manifestly they intend to develop chemical manufacture 
which the war has shown they can carry on well. 

In this country there has also been great chemical 
development and a new spirit of scientific control aiul 
efficiency has been made known widely. Magnificent 
results have been achieved, but not through riilc-of- 
Ihumb methods, which one w'ojiild fain hope were burie<l 
forever. 

Uevklopjjent on Scientific Lines Urged 

•• 

It has been abundantly shown that the chemical 
knowledge and ability in this countr>, when adequately 
directed, can hold its i)wi> with that of any other land, 
but the stimulus of the common aim of qipintity of 
output and excellence of production, generated by the 
war, must not be allowed to die out. Kvery endeavor 
should he made by professors and students, technical 
and business men interested in chemical manufactures, 
as well as by the government, to get to understand' 
better the aims and requirements of one another, and 
co-operate in remedying any weaknesses in our system 
and in developing chcrmical industry on sound scientific 
lines. 

Progress means change, and the chemical manufac¬ 
turer should be prepared for having one process ousted- 
by a newer and better way of working, and should* 
reckon with the necessity of scrapping plant from time 
to time if he Is going to keep pace with improvements. 

Progressive Spirit Necessary 

Sometimes chemical enterprise is deprecated on the 
ground that no sooner is one method established than a 
new process threatens to supersede it and therefor**- 
there is no certainty of permanence. A truly pro¬ 
gressive spirit is necessary and the mental laziness 
which tends to condemn new ideas because they upset 
a smoothly running process must be replaced by greater 
alacrity to undertake new methodif with all the attendant 
trouble, otherwise a back seat will soon lie taken byjthe 
firm or nation which will not wake up and keep awake. 
More friendly and intelligent co-operation among mas- 
ter.s and .staff and ordinary workers will do much to 
make progress easier. Already there are indications 
of sounder and humaner ideas coming to the sur¬ 
face, and seeing we have all to spend the greater 
part of our life working in some capacity or other it is 
surely worth while endeavoring to make the work as 
interesting as po.ssible. 

CompktitiDn Must Be Mbi' • 

All Ihe^ chemical manufacturers of the work! ^avc 
been greatly developed and stimulated by the war anil 
comp*etition will be keener than ever on al\ sides. The 
old rule-of-thumb pra*:tice which prevailed in so many 
of our chemical factories must ^o and be replace*! 
trough scientific control of every stage of the process. 

The necessary data and information are available in 
the coiiotry and there are plenty of chemists with brains 
who Mltti carry on and develop the good work begun. 

The young chemist who starts work ip a chemical 
factory, findn himself confronted with plant instead of 
^ hpperi|us, much of which, involves mechapicel devjceo* 
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of various kinds, pumps , and blow casks for moving 
liquids, nirchanism and compres8?d air for agitating 
liquids, various methods of applying heat, etc. He 
should make it his business to get first-hand knowledge 
of the way each part of the plant acts and a thorough 
understanding of the principles on which it works and 
is constructed. 

To do this be should take his coat off when a break¬ 
down or stoppage occurs and see for himself what has 
been the cause, and learn and help to put matters right. 
Only in this way can he develop that knowledge of the 
capacities of a plant gnd sympathy with it which will 
enable the best results to be obtained. 

A plant should be treated well and considerately, 
and its legitimate work capacity not overtaxed. Careful 
attention to its smooth running and maintenance in 
good condition will be richly repaid in steady and*uni* 
form output. 

Manual Work by the Chemist Sometimes 
Necessary and Expedient 

There is nothing infra dig, in a highly trained scien*- 
tide man doing the manual work involved in any of the 
processes under his control. Thereby he acquires a 
greater s>Tnpathy with and understanding of the men 
w'ho have to do the regular manual work, which enables 
more just judgments to be fornied as to what consti¬ 
tutes a fair day’s work, and develops a mutual respect 
between chemist and workman. 

One does not rejoice in dirty work per ste, but, as 
a means to an end—viz., the intelligent understanding 
of plant and process—it should be cheerfully undertaken 
when occasion arises. Also the more carefully a plant 
is controlled the fewer interruptions and occasions 
for rough work will arise. 

In the laboratory the chemist is trained to work 
quantitatively in so far as the main constituent he is 
preparing or substance he is analyzing is concerned, but 
he is seldom required to account for the quantity of 
reagents-he employs or the amount of heating or cooling 
and water for washing he utilizes to effect his end. 

Problems dF the Plant Chemist 

Pn the factory these questions become of first-rate 
importance and must be carefully attended to. Ever>^ 
part of the process should be quantitative, and thereby 
it acquires added intefest. The plant should be care¬ 
fully calibrated, so that accurate measurements and 
weights of all materials used can be ascertained, and 
frequent stock taken in order that yields and losses 
may be accurately known and any departure from the 
normal at once detected. Let the chemist keep prom¬ 
inently before him in large figures the losses, so that 
they may Ipe a constant incentive to greater efforts to 
bring them down to the irreducible minimum. 

In order that the chemist in charge of a psocess may 
w^ork it to the greatest advantage he must be prqyided 
with all available knowledge on the subject, and must 
be encouraged to investigate by means of laboratory and 
plant experiments ail obscure points and losses. To this 
end he should be taken as far as possible into the 
confidence of his employer in regard to costs,*so that 
he may realize the necessity of economy in all direc¬ 
tions and be able to measure in one of the terms of 
industrial success—viz., money—the results of modifica¬ 
tions and improvements which he may introduce. 

Intellftrent and sympathetic co-operation among 


those in charge of different departments is necessary 
if the greatest efficiency is to be obtained. Some works 
have followed the opposite practice and kept the sec¬ 
tions in water-tight compartments. Profits have no 
doubt been made under such systems, but not so great 
as when the heads and their assistants have opportunity 
to discuss their several problems together and help one 
another by trying to work into one another’s hands. 
Without this co-operation the nation loses greatly both 
in material and the improvements which are sure to flow 
from the brightening of intellects by free discussion 
together. 

It sometimes happens that owing to exceptional cir¬ 
cumstances profits are made alongside of great waste of 
material. Such a state of affairs is a national misfor¬ 
tune and, apart from the loss of material, which is 
also likely to be a nuisance to other people, it is demoral¬ 
izing and engenders a careless, unscientific spirit in 
those conducting the operations. Preventable waste of 
any kind should be considered a sin against mankind. 

Interest by the Employee an Aid to 
Better Results 

One of the most powerful aids to success would be 
the intelligent and loyal co-operation between employer 
and employee with the object of getting the best results 
from the process being worked. Interest in the work 
in hand leads to better work being done, and one 
tendency of the time seems to be a revolt of the indi¬ 
vidual from being regarded as a “hand” or human 
machine, and a demand that some of the necessary 
monotony of the daily task should be brightened by 
learning as much as possible of the meaning of what is 
being done and the ideals to be striven for. 

The work of a chemist on a plant, although much more 
varied, can become monotonous too, unless he can see 
beyond the immediate daily round, and have the interest 
and stimulu.s of knowing the profit or loss on his opera¬ 
tions, while his attention should be concentrated on the 
production of the manufactured article at the lowest 
cost and greatest efficiency. 


British Cast Iron Research Association 

Good progress is being made with the organization 
of the British Cast Iron Research Association, which 
has abandoned the somewhat cumbersome title of the 
British Gray and Malleable Cast Iron Industries 
Research Association in favor of the shorter one. 
Articles of association have been drawn up and approved 
by the council. Lord Weir of Eastwood has accepted-the 
office of president, H. B. Weekes, F.I.C. (Vickers, Ltd., 
Barrow), has been appointed chairman of the council, 
and three additional vice-presidents have been elected. 

The basis of ifubscription of ordinary members has 
been fixed according to the number of persons employed 
in the iron founding departments of the businesses. 
For gray iron foundries the rates are five guineas per 
annum for less than twenty-five employees, ten guineas 
for between twenty-five and fifty, and an extra five 
guineas for every fifty additional employees or fraction 
thereof. For malleable iron foundries, five guineas per 
annum for under twenty-five employees, and above that 
number the rates are those for gray iron foundries 
increased by 25 per cent. Pattern-makers, clerks, etc., 
are not to be included in the count of employees. tMany 
of the largest firms in the industries are supporting the 
association, and ample financial assistance is promised. 






